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Preface

Talking about the unknown is not a typical task for scientists; it 1s a subject
usually more familiar to erudite religious persons. This 1s one of the reasons
why writing and editing a book on carcinomas of an unknown primary site
was a challenge. These neoplasms are characterized by a specific and unique
phenotype: early and usually aggressive metastatic dissemination with no
identifiable primary tumor. When faced with a patient presenting such
malignanices, the questions the oncologist must typically address are as
follows: “Should I search for the primary or not?” “If so, how should I pro-
ceed: use conventional radiology? endoscopies? PET scan?” “Could immu-
nohistochemistry or even genomics be contributive?” As the primary tumor
1s not usually found, the next series of questions may typically be: “Is it a
specific carcinoma of an unknown primary site entity requiring a particular
treatment?” “*If not, should I use a regimen with a wide anticancer spectrum
of activity?” “Is there evidence for a better regimen in terms of progression-
free survival or overall survival” “How can | assess the prognosis in this
individual case?” *“Is there an ongoing clinical trial worth considering for
this patient with a carcinoma of an unknown primary site?””

To try to answer these questions, I was delighted to receive favorable
and often enthusiastic replies from a number of oncologists and nononcol-
ogists mm si1x countries from Europe and America whom I contacted to
co-author this book, which to my knowledge 1s the first of 1ts kind. In order
to give the reader the most objective information and the most balanced
appraisal on the subject, our policy was to have chapters written by at least
two contributors from different groups and countries when applicable.

Finally. it seemed to us didactic and useful to the reader to illustrate the
information contained in the chapters by providing a series of comprehensive
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clinical cases. some of which describe typical carcinoma of unknown primary
site cases, while others describe exceptional and challenging settings. Once
again, the policy was to have these clinical cases written by an expert in
carcinomas of an unknown primary site, with another contributor from a
different country making a comment and putting the case into perspective.

Looking at the final result, I feel that 1t has more than fulfilled my
initial hopes and expectations, and that the tremendous efforts required to
get such a book written were definitely worth it. This 1s why I would like
to thank all of the contributors and Taylor & Francis Health Sciences for
having made this book a reality. Most of all, we collectively hope that this
book will contribute to a better outcome for patients with carcinoma of an
unknown primary site, thanks to better clinical care and improved clinical
and translational research.

Karim Fizazi
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CARCINOMAS OF UNKNOWN PRIMARY SITE:
SEVERAL THINGS WE KNOW FOR SURE

1

What We Know About Carcinomas
of Unknown Primary Site (CUP)
Almost for Sure: Incidence, Survival,
and Necropsy Data

Agnes ). Van de Wouw

Department of Internal Medicine, Slingeland Hospital Doetinchem, The Netherlands

Agnes Laplanche

Department of Biostatistics and Epidemiology, Institut Gustave Roussy,
Villejuif, France

There 1s a wide variation in carcinoma of unknown primary site (CUP) mor-
tality and incidence rates across countries reported in publications, which
may mainly be explained by:

1. Variations in definition. In many countries, CUP 1s not identified
separately and the diagnosis 1s not always histologically proven.

2. The population described. Epidemiological data concerning CUP
are rarely provided by cancer registries and most of the research
data on CUP come from tertiary referral centers.

CUP represents 2% to 4% of all cancers among males and females and 1s
slightly more frequent among males. The median age at presentation 1s
approximately 65 to 70 years; CUP 1s extremely rare in children. Survival
1s poor, with a median equal to 11 weeks and a one-year survival rate of 15%.
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Box 1
Pathological Classification of CUP

e Adenocarcinoma

e Squamous Cell Carcinoma

e Poorly Differentiated Carcinoma
e Undifferentiated Neoplasm

INTRODUCTION

CUP 1s an intriguing clhinical finding that 1s defined as biopsy-proven meta-
stasis from a malignancy n the absence of an identifiable primary site after a
complete history and physical examination, basic laboratory studies. chest
X ray, and additional directed studies indicated by positive findings during
the mitial work-up (1). How long the primary 1s unknown 1s not mentioned
in this definition. Proposals have been made to integrate a “‘time factor”™ into
the definition of CUP, but to date, no definite time factor has been used,
mainly because thorough analysis of the patient and pathological material
takes time (2.3).

A careful and comprehensive pathological examination of biopsied
metastatic lesions 1s crucial for the diagnosis of CUP (see Chapter 4). These
tumors can be divided into the following pathological groups: adenocar-
cinoma (50-70%), squamous cell carcinoma (5-8%). poorly differentiated
carcinoma (20-30%), and undifferentiated neoplasm (2-3%) (Box 1) (4-10).
Neuroendocrine carcinoma (2-4%) 1s often mentioned separately because
this entity belongs to a treatable subgroup as it 1s often equated with small
cell lung carcinoma and treated as such. Immunohistochemical staining and
monoclonal antibodies can be helpful in identifying the nature of tumors.
Regretfully, the specificity for the most common markers. which can help
unearth the primary site, 1s not conclusive (11,12).

A big mystery 1s the underlyving biology of this tumor. Scientists are
still debating whether CUP 1s a biological entity or simply metastases shed
by a well-hidden primary. Further on in this book, the specific clinical and
pathological diagnostic tools, treatment, and biological behavior are discussed.

INCIDENCE AND MORTALITY

There 1s a wide variation in CUP figures reported in publications (0.5-10%),
which may mainly be explained by variations in: (1) definition, (2) time
period, and (3) population described (6-8,13-16).

Definition: In many countries CUP 1s not i1dentified separately,
although the 9th edition of International Classification of Diseases
for Oncology (ICD-0) provided codes 196-199 referring to different
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sites of metastatic malignancy of unknown primary and code
CR0.9 has been provided specifically for CUP in the 10th edition
of the ICD-0O. The mcidence of CUP can be under- as well as
overestimated by changing the definition. Overestimation can occur
when the diagnosis is not microscopically confirmed, in which case,
patients with benign disease or lymphoma can then be included. The
diagnosis 1s not histologically confirmed in 20% to 25% of the
patients (6.7,13). This 1s a major problem because the diagnosis
should be histologically proved, but this practice 1s so common that
this large group of patients cannot be ignored. Lack of histological
confirmation can also lead to underestimation: in many countries,
CUP 1s diagnosed only at autopsy, so these patients are not
included. Underestimation can also occur when primary sites are
“assigned” to patients on a best-guess basis in the absence of posi-
tive proof (13,17).

Time Period: The lack of histologically proven diagnoses is currently on
the decrease because patients have greater access to medical care, so
they are in a better clinical condition when diagnosed. Microscopic
confirmation occurs more frequently, thereby excluding other diag-
noses and additional directed studies, indicated more often as a result
of positive findings during the initial work-up, and reveals more
primaries. Furthermore, new sophisticated diagnostic techniques
such as the PET scan and microarray technologies, currently avail-
able, also identify the primary in a certain percentage of patients.

Described Population: Epidemiological data concerning CUP are
rarely provided by cancer registries and most of the research data
on CUP come from tertiary referral centers. In order to be valid,
epidemiological data must be population-based, consequently only
cancer registry figures obtained by interrogating the European Net-
work of Cancer Registries (EUROCIM) database (18) are reported.

Table 1 presents by sex. the mortality rates (per 100.000) observed 1n
1997 1n 16 European countries (18). CUP 1s coded 196-199 using 1CD-0-9
and all rates are standardized on the world population. CUP mortality rates
are slightly more elevated among males than among females, but the most
striking fact i1s the wide range in CUP mortality rates across countries
(3x107” in Austria to 14x107° in the United Kingdom among males).
which can be explained by death certification practices at local level. Table
2 presents by sex, CUP (ICD-0O-10: C80.9) incidence rates (per 100,000 and
standardized on the world population) observed in 1997 in the European
registries covering a population exceeding 3 million persons (18). The wide
variation observed across countries for mortality is also observed for inci-
dence data, although they were recorded with the specific ICD-0O-10 code
for CUP. It 1s noteworthy that this variation can be observed in the
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Table 1 1997 Age Standardized (World) Mortality Rates (per 100,000)

Country Male Female
Austria 3.2 2.3
Finland 3.9 2.8
Iceland 4.0 4.0
Sweden 4.1 %7
[taly 4.7 2.4
Portugal 6.3 3.1
Germany Fi | 4.5
Greece 7.6 54
Switzerland 1.3 4.8
Norway 1.9 5.7
Ireland 9.3 6.8
France 9.6 5.0
Denmark 9.7 7.9
Netherlands 10.0 6.5
Spain 10.2 4.9
United Kingdom 14.2 10.3

Sowrce: From ICD-0-9: 196-199.

Table 2 1997 Age Standardized (World) Incidence Rates (per 100.000)

Registry® Male Female
Belgium (Flanders) 54 4.5
Croatia 3.7 1.8
Czech-republic 2.5 1.6
Finland 3.3 3.0
Ireland 7.3 6.7
Lithuania 1.0 0.7
Netherlands 10.4 6.8
Norway 4.8 5.0
Russia (St. Petersburg) 2.5 1.4
Slovakia 0.6 0.2
United Kingdom (northwest) 2.4 2.5
United Kingdom (south; Thames) 11.7 9.2
United Kingdom (Scotland) 9.0 7.8
United Kingdom (southwest) 3.6 3.2
United Kingdom (Trent) 11.6 8.9
United Kingdom (Yorkshire) 15.3 10.3

*European registries with population >3 million.
Source: From 1CD-0-10: C80.9.
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Figure 1 Mortality and mcidence rates (1CD-0-9: 196-199) in The Netherlands
in 1997. Abbreviation: ICD-0, International Classification of Diseases for Oncology.

same country (United Kingdom) across registries. CUP 1s slightly more
frequent among males than among females and represents 2% to 4% of all
cancers among males and females (6,15,19.20).

In the Netherlands, CUP represents about 4% of all new cancers and 1s
ranked the seventh most common cancer in males and the eighth in females.
which means that it 1s more common than non-Hodgkin’s lymphoma. Cancer
Registry data over the 1989 to 2000 period showed that the CUP incidence
rate remained unchanged. The fact that a biopsy was performed in a greater
percentage of the patients had no influence on the imncidence rate.

The median age at presentation 1s approximately 65 to 70 years
(6,15.19), and CUP 1s extremely rare among children (6.15.19). Figure 1 pre-
sents the mcidence and mortality rates by age observed mn 1997 m the
Netherlands (ICD-0-9: 196-199) (21). Survival 1s poor. with a median equal
to 11 weeks (6) and a one-year survival rate of 15% (6.15).

CLINICAL BEHAVIOR OF CUP

Although CUP 1s a heterogencous group of tumors with widely diverse
natural histories, clinically, they exhibit common typical characteristics
(Box 2) (21,22).

First, patients predominantly present with a short history of non-
specific complaints (anorexia, weight loss, etc.) (24). Second, the primary
tumor remains in most cases unidentified throughout lhife. Exact figures
concerning this issue are missing because different search methods are used
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Box 2
Clinical Behavior of CUP

e Short History of Nonspecific Complaints

e Primary Remains Unidentified in Most Cases
e 30% Present with over Three Metastatic Sites
e Unusual Pattern of Distant Spread

e Poor Prognosis

(intensive search, clinical follow-up), most data are collected retrospectively,
and different CUP populations are used. In two studies. the primary tumor
site was 1dentified antemortem in 11% to 20% of the patients by an extensive
radiographic and/or endoscopic search (23,25). Hamsworth et al. studied
only patients with neuroendocrine carcinoma and found the primary in
4/29 patients (26). In three other retrospective studies the primary was
revealed during the clinical follow-up after the diagnosis in 5% to 15% of
the patients (27-29).

Third, approximately 30% of patients with CUP present with three or
more organs mvolved (6,8,9.27,30.31). This differs considerably from the
percentage of patients with three or more involved organs in metastasised
known primaries, which 1s below 15% (32-34). Fourth, an unusual pattern
of distant spread has been reported 1n some large autopsy studies
(10,25.35). Dafferences in metastatic sites were observed, when the primary
tumor was found at autopsy and the pattern of spread of CUP was com-
pared with the common sites of distant dissemination from known primary
tumors (see Autopsy Data). Fifth, patients with CUP have a very poor
prognosis, 1f treatable subgroups are excluded.

AUTOPSY DATA

A postmortem examination 1s performed in only a minority of patients with
CUP (14,23,25,27-29.36,37). Even after thorough evaluation at autopsy.
only 55% to 85% of the primaries are found in patients with CUP and when
found, they are usually small asymptomatic tumors (10.14,25.35,37). The pri-
mary tumor i1s mainly found in the pancreas (20-26%) and lung (17-23%).
Other primary sites are the colon or rectum (4-10%), liver (3—11%), stomach
(3-8%), kidney (4-6%), ovary (3-4"%), prostate (3—4%), breast (2%), and
other ( < 2%). A relatively high number of metastases in CUP are found in
the kidney, adrenal gland, skin, and heart, when compared with expected
sites of metastasis (32).

Selection bias 1s of obvious concern in any study based on autopsy
data. In two retrospective studies, patient characteristics and tumor-specific
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parameters of autopsied and non-autopsied patients were compared and did not
differ from each other, making a significant selection bias unlikely (14.27).

SURVIVAL

In registry populations, patients with CUP have a poor prognosis with a
median survival of three to five months and a one-year survival rate of
less than 20% (6,7,10,15,23.38). From the older studies 1t became obvious that
some patients responded better to specific treatment than others, and treata-
ble subgroups with a better prognosis due to specific treatment were recog-
nized (Box 3). These groups and therapies will be dealt with in detail in
Chapters 4 and 7.

In some recent studies with selected patients from poor prognostic
groups, median survival from 6 to 13 months was attained with 25% to
40% of patients alive one year after the diagnosis (8,9,39-49). These data
cannot be generalized because they were mainly collected in phase II studies
performed in secondary and tertiary referral centers. On the other hand,
patients belonging to recognized treatable subgroups were typically
excluded from these studies. Caution should therefore be exercised before
extrapolating these figures to all CUP patients. When patient characteristics
in unselected populations were compared to those of long-term survivors,
patients who experienced a lower rate of survival were older; the diagnosis
was more often made clinically and they received less treatment (6). Patients
are therefore selected before further diagnostic work-up and treatment.
Patients who are more likely to benefit from therapy can be selected by using
prognostic models developed by van der Gaast and Culine (31,50). The most
important prognostic factors are the performance status, serum lactate
dehydrogenase, and serum alkaline phosphatase (see Chapter 6). With

Box 3
Treatable Subgroups

e Patients with Squamous Cell Carcinoma (SCC) Involving the Upper
or Mid-cervical Lymph Nodes

e Patients with SCC Involving the Inguinal Lymph Nodes

e Female Patients with Axillary Lymph Node Metastases

e \Women with Peritoneal Carcinomatosis

e Men with Skeletal Metastases and/or Increased Prostate Specific
Antigen

e Poorly Differentiated Adenocarcinoma and Poorly Differentiated
Carcinoma

e Poorly Differentiated Neuroendocrine Tumors

e Resectable Metastasis
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recent techniques such as microarray technology, more accurate prognostic
profiles are likely to be identified, so better patient selection can be achieved
before deciding which type of treatment to propose (chemotherapy or other
antitumor therapies).
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INTRODUCTION

The 1dentification of a primary site of origin is the initial step in the formula-
tion of the plan of treatment and i the determination of prognosis for
oncology patients. When metastatic disease 1s documented in the absence
of a clear primary site, a careful selection of the diagnostic tests to be per-
formed 1s of paramount importance to maximize the chances of identifying
the primary tumor and to minimize treatment delay, patient risk, inconveni-
ence, and costs associated with a lengthy and redundant work-up.

For some of the patients presenting with metastatic disease in the
absence of a clear primary site (occult primary), re-evaluation of material
obtained at biopsy may reveal a specific histology and thus provide the diag-
nosis; in the majority of patients, however, the identification of the primary
tumor requires a combination of pathology review, laboratory studies, and
imaging and /or endoscopic studies (1). When pathology evaluation alone 1s
not sufficient to determine the primary. 1dentification of the site of origin
using available diagnostic modalities 1s arduous, and 1n fact 1t 1s impossible
in the majority of these patients.

11
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The underlying causes of this difficulty are not well defined. but certain
biological aspects of carcinomas of unknown primary may offer clues to
possible contributing factors (2). Observations of the patterns of metastatic
disease in patients presenting with occult primary tumors that were eventually
discovered at autopsy suggest that epidemiology. sites of metastatic spread,
and histologic characteristics may be unusual in these patients. Thus,
Nystrom et al. (3) described a higher than expected incidence of lung cancer
in female patients, accompanied by a lower than expected (4%) incidence of
bone metastasis; patients with colon and pancreas cancer had an unusually
high (30%) incidence of bone metastasis and patients with prostate cancer
had an unusually high incidence of lung and liver metastases (75% and 50%).

It has been hypothesized that tumors presenting with metastatic disease
in the absence of a clearly identifiable primary may have a distinct malignant
phenotype with early metastatic potential that does not conform to a pattern
of sustained local growth and spread by regional and distant metastases (4).
As a result of biological characteristics such as angiogenic incompetency, the
primary tumor may never reach a size detectable by the commonly used diag-
nostic imaging modalities [chest X ray, computed axial tomography (CT), or
endoscopy] or disappear after seeding metastasis that may eventually acquire
an angiogenic phenotype (5) and grow to reach the threshold of clinical
detection. Hillen et al. (6) tested the hypothesis that increased microvessel
density (MVD) in carcinomas of unknown primary (CUP) metastasis might
differentiate them from those of known primaries and result in early and
widespread metastasis. Their comparitive study of metastatic liver lesions
from CUP with metastatic liver lesions from colon and breast cancer, how-
ever. showed a similar MVD. Observations in human cancer cell lines (7) and
in human subjects (8) support the notion that the ability to metastasize can
be acquired early during the process of tumorigenesis; in breast cancer, mole-
cular profiles predicting development of metastatic disease and poor survival
have been 1dentified early in the disease (9), and it 1s conceivable that for
some patients this may result in the development nearly synchronous meta-
static and primary lesions obfuscating the expected pattern of a larger pri-
mary and smaller metastatic lesions. These scenarios have been invoked in
an attempt to explain why, despite the technical advances in laboratory
and 1maging techniques. the diagnostic evaluation of patients presenting
with an occult primary remains challenging, with an overall rate of 1dentifica-
tion of the primary remaining between 20% and 30% (1,10).

Factors potentially affecting the results of studies of diagnostic strate-
gies for the evaluation of patients presenting with an occult primary include
regional differences in the prevalence of certain types of cancer, diagnostic
modalities available at the time the patients were evaluated, referral pat-
terns, the extent of evaluation prior to study entry, and the definition of
the criteria to be met 1in order to classify a primary as diagnosed. Earlier
studies conducted before the widespread use of CT scanning, a diagnostic
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instrument with high relative yield in this patient population, are also those
with the majority of available data derived from postmortem evaluation,
while more recent studies on patients populations extensively investigated
by CT reflect the sharp decrease in the number of postmortem evaluations
performed in more recent years, complicating to some extent comparisons
of data obtained at different time periods. Most of the available studies have
been retrospective, and many of the parameters used for patient selection
have varied among different groups of investigators. It 1s, however, apparent
from the literature that the majority of the patients presenting with an occult
primary remain undiagnosed regardless of the exhaustiveness of the work-
up, and that a focused approach aimed at detecting those primary cancers
for which effective treatment 1s available 1s generally preferred.

In this chapter we review the diagnostic yield and the indications of
chest X ray, CT, and endoscopic studies in the evaluation of patients with
occult primary cancer, focusing on those not belonging in defined ““favor-
able™ clinicopathological subgroups (11). Because of the frequent inclusion
of the determination of tumor markers levels in the initial work-up of
patients with an occult primary and of the not infrequent triggering of addi-
tional diagnostic tests based on those results, we also briefly review the role
of certain common tumor markers in the diagnostic evaluation.

CHEST X RAY

Chest X ray has historically been part of the routine evaluation of patients
with an occult primary, reflecting the frequent mvolvement of the lungs in
metastatic disease and the fact that lung cancer 1s among the most com-
monly detected primary cancers (1). If malignant lesions are visible on chest
X ray, this 1s a simple follow-up test to evaluate the status of the disease.
Given its Iimited resolution, many patients are also routinely studied with
a CT scan of the chest (12).

Nystrom et al. described in detail some of the challenges in the correct
classification of malignant lung lesions as primary or metastatic based on
their appearance on chest X ray. In their series of 266 occult primary
patients, the majority were evaluated with history and physical examination,
chemistry profile, urinalysis, proctosigmoidodscopy. upper gastrointestinal
(GI) tract contrast radiographic study. single-contrast barium enema, bone
survey. hiver scan, chest X ray, mtravenous pyelogram, and mammogram
(in women). The diagnostic yield of this evaluation was of 22 primary cancers
detected 1n 136 patients who did not have an autopsy. Of the 130 patients
who had an autopsy. a primary cancer was eventually detected in 107
patients. Review of the chest roentgenograms ol 64 patients with verified pri-
mary (27) or metastatic (37) lung lesions 1dentified five patterns: single lung
mass, malignant pleural effusions, multiple nodules, nodal disease, and infil-
trative lesions (13). Of these, the presence of a single lung mass, pleural
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effusion, or regional nodal disease were not helpful in distinguishing primary
lung cancer from metastatic disease, while the presence of multiple nodules
and infiltrative lesions was more [requently associated with a diagnosis
of metastatic disease of the lungs than with primary lung cancer (13).
Le Chevalier et al. (14) studied 302 consecutive autopsied patients who
presented with an occult primary and the primary site identified antemortem
in 27% of the patients and postmortem in 57% of the patients. In 16% of the
cases , the site remained unidentified. The most frequent sites were pancreas
(26.5%), lung (17.2%), kidney (4.6%), and colorectum (3.6%). The chest X
ray was abnormal in 184 cases, and of those 96 cases were deemed to have
primary lung cancer. However, a diagnosis of primary lung cancer was
confirmed at autopsy in only 36 cases.

In a retrospective study of 32 patients with an occult primary present-
ing with brain metastasis (15) and who had both chest X ray and chest CT,
both tests were negative in one patient (who was eventually diagnosed with
breast cancer). All other patients were diagnosed with primary lung cancer.
Of those, 19 patients had positive chest X rays and chest CTs, and 12 had a
positive CT chest with a negative or indeterminate chest X ray. The mean
size of the primary tumor was significantly larger in the patients with a posi-
tive chest X ray (4.2 vs. 2.5cm, P <0.1).

COMPUTED AXIAL TOMOGRAPHY

Karsell et al. (16) evaluated the diagnostic yield of CT while evaluating
patients referred for scanning with a diagnosis of metastatic cancer of
unknown primary source. Of 98 study patients, 85 had an abdominal CT, 9
had a chest CT only, and 4 had both tests. A primary cancer was identified
and confirmed histologically in 30 patients. In one patient the vascular pattern
at angiography was deemed to confirm the CT diagnosis of primary
hepatoma. In three cases, the CT findings were subsequently proved not to
represent a malignancy and were considered false positives. In addition, in
23 patients the CT scan demonstrated metastatic lesions, which were unde-
tected before the test in 9 patients. In those patients, 19 primaries were never
detected and 4 were located in areas not included in the CT field. In 41
patients, the CT scan did not reveal either primary or metastatic disease. Of
these cases, 12 were confirmed as negative (in 10 the primary was diagnosed
at a site not mcluded 1n the CT field and 1n 2 patients only benign disease was
detected). In 16 patients a primary tumor was never identified. There were 13
false negative results (a primary tumor was later detected within the imaged
field). Of these, 1n one case a primary carcinoid tumor was missed because
only the upper portion of the abdomen was included in the CT. In six patients,
in retrospect the primary and/or strong clues to its present clues were imaged
on CT but were not recognized as such (retroperitoneal mass of embryonal
cell carcinoma, pancreatic primary in a background of postsurgical changes
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from pseudocystojejunostomy, two ovarian cancers on a background of large
volume ascites, gallbladder dilatation secondary to primary carcinoma of the
gallbladder, and small soft tissue mass corresponding to an annular colon
carcinoma causing distal filing defect). Other primary tumors that went
undiagnosed by CT (three prostatic, one ileal, and two pancreatic primaries)
were of a size below the resolution of the technique. In 23 patients, the CT
scan demonstrated metastatic lesions only: in nine of those patients, those
lesions had escaped detection by other diagnostic means. Based on these
results, the authors advocated the use of CT scan for the evaluation of
patients presenting with an occult primary tumor, based on symptoms, the
results of physical exam, pathology review, and sites of metastases.

McMillan et al. (17) studied a population of 75 patients with occult
primary cancer referred for CT evaluation. Patients with a history of a prior
known malignancy, squamous carcinoma in cervical lymph nodes, repeat
histological evaluation revealing lymphoma or multiple myeloma, isolated
lung lesions on chest X ray subsequently determined to represent primary
lung cancer, and two patients with obvious primary tumors that were over-
looked in the initial evaluation were excluded. The remaining 46 patients all
had histologically proved metastatic adenocarcinomas or poorly differen-
tiated carcinomas. Chest radiography and abdominal CT were performed
in all patients. Pelvic CT or ultrasound were performed in 40 patients.
Thirty-three patients had an upper GI series, and thirty-four had a barium
enema. Eleven patients had an exploratory laparotomy, nine had a broncho-
scopy, three a gastroscopy, and one a colonoscopy. Autopsies were per-
formed in five. Thirteen of forty-six abdominal CT scans, two of thirteen
pelvic CT scans, and one of seven chest CT scans performed were diagnostic
of the primary. Thus, CT scanning was diagnostic in 34.8% of patients.
Abdominal CT scan failed to detect primary colon cancer in one patient.
CT scans were negative mm 25 patients who remained undiagnosed. Four
patients were diagnosed with primaries at sites not studied by CT. In
30 patients (65%), CT imaging showed metastasis, which was not detected
previously. CT proved superior to sonography and contrast studies of the
urinary and GI tracts. The authors recommended the inclusion of CT of
the abdomen and CT of the pelvis/ultrasound as part of the routine evalua-
tion of patients with occult primary carcinoma. based on the potential of
these tests to increase the rate of detection of the primary, and to provide
information on the extent of the disease. Chest CT 1n this study was not
considered to provide sufficient additional diagnostic information to recom-
mend 1ts routine use as a baseline diagnostic test.

Abbruzzese et al. (1) studied 879 patients referred with a diagnosis of
metastatic cancer of unknown primary, and evaluated the use of a hmited 1mitial
diagnostic approach that included review of biopsy matenal, history and phy-
sical exam, CBC, chemistry survey, chest X ray, and CT of abdomen and pelvis.
Women were additionally evaluated with a mammogram; prostate specific



16 Varadhachary and Lenzi

antigen, beta human chorionic gonadotropin, and a-fetoprotein (AFP) levels
were obtained in men. Additional studies were done only 1f indicated
by abnormal findings detected during the above evaluation. Patients with a
referral diagnosis of carcinoma, who upon review were determined to have
a different type of cancer of noncarcinoma histology (such as lymphoma, leu-
kemia, melanoma, sarcoma), were considered to have their primary detected
upon recognition of the specific histology and additional imaging studies were
not required for the purpose of categorizing the primary as diagnosed. Of
these cases 180 primary tumors were identified (one patient had two pri-
maries), and in 38 of these the diagnosis was made on the basis of specific his-
tologic features alone. The remainder of the malignancies were of common
epithelial histology (carcinomas devoid of characteristic identifying features)
and required additional testing to determine the diagnosis. For patients with
carcinomas, the three most common diagnoses were lung (27), pancreas (21),
and colorectal (11), followed by kidney (9), breast (8), stomach (8), ovary (6),
liver (6), esophagus (5), mesothelioma (4), prostate (4), and “other™ (32). CT
of the abdomen was diagnostic in 86%: of the pancreatic cancers cases and in
36% of the colorectal patients. CT of the chest and bronchoscopy i1dentified
74% and 26% of the lung cancers detected, respectively. Overall, CT scan
was the diagnostic modality in 55% of the primary tumors detected.

CONTRAST STUDIES OF THE GI TRACT AND
ENDOSCOPIC PROCEDURES

Earlier studies of patients presenting with an occult primary relied heavily
on contrast roentgenographic studies of the GI tract and on endoscopic pro-
cedures. Data reported in some of those studies have included the results of
postmortem evaluations, and provide a useful perspective on the distribu-
tion of primary type in those patients. In the series reported by Nystrom
et al. of 218 patients who underwent contrast radiographic studies of the
upper GI tract, eight were correctly diagnosed with a primary (gastric can-
cer), and six had false positive diagnoses of gastric cancer that were dis-
proven at autopsy. Of 198 patients who underwent barium enema, 17
were initially diagnosed with colorectal cancer; eight of those diagnoses were
determined to be false positives at autopsy. The rate of false negative results
could not be established in this study because 99 study patients whose pri-
mary was not detected after clinical evaluation did not undergo autopsy.
Given the low diagnostic yield and the high percentage of false positives,
the authors concluded that the use of these tests should be hmited to
patients with specific indications such as hemoccult positive stool.

In 150 of the patients studied by LeChevalier et al. (14), a contrast study
of the upper GI tract was obtained. In 28 of those patients the test was
deemed to show cancer; in 6 the primary site (gastric, 5; esophageal, 1)
was confirmed at autopsy. In the same study, 105 patients had barium
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enemas. and 8 were interpreted as showing cancerous involvement. One false
positive and two false-negative (sigmoid cancer) results were observed. The
true positive diagnoses were three cecal, two rectal cancers, and two instances
of local involvement by pancreas cancer.

Esophageal and gastric endoscopy was performed in 35 patients, with
abnormal findings 1n 12 (gastric primary. 3; gastric metastasis from pancreas
primary, 1: esophageal metastasis from pancreatic cancer, 2; esophageal
metastasis from prostatic cancer, 1: esophageal direct involvement from
lung cancer, 2: extrinsic compression, 3). There were three false negative
results. Proctoscopy was done in 28 patients, with abnormal findings in 3
(rectal carcinoma, 2; ureteral carcinoma metastasis, 1). Bronchoscopy was
done in 105 patients and was prompted by imaging or pathology findings.
While results were “abnormal™ for malignancy in 73, only 19 patients were
confirmed to have primary lung cancer at autopsy.

In the series reported by McMillan et al., contrast studies of the upper
GI tract were performed in 33 patients, and were interpreted as normal; one
of those patients was subsequently diagnosed with gastric cancer. Barium
enema was performed in 34 patients. Of those, one was diagnosed with sig-
moid carcinoma, which was confirmed at surgery. Gastroscopy was per-
formed on three patients, colonoscopy on one patient, and bronchoscopy
on nine patients. No primary was diagnosed by endoscopy; one false nega-
tive result was determined in these studies (bronchogenic carcinoma).

Patients with Metastatic Liver Involvement

Given the propensity of GI primary tumors to metastasize to the liver, it
would be expected that a higher percentage of those primaries would be
diagnosed in patients with metastatic liver involvement.

A study by Ayob et al. focused on patients referred for evaluation of
an occult primary, who had metastatic liver lesions. Of 1522 consecutive
patients, 500 had hiver metastasis. In 27% of those, a primary site was 1den-
tified using a limited diagnostic evaluation (10). The most common primary
(25 patients) was lung, followed by colorectal (23 patients), pancreas (22
patients), liver (13 patients), melanoma (9 patients), breast (8 patients), gas-
tric (7 patients), and other primary sites with five patients or less each. The
diagnostic study with the highest yield was CT of the abdomen /pelvis (40
patients diagnosed). followed by pathology evaluation (37), chest X ray
(17). esophago-gastro-duodenoscopy (6), colonoscopy (5). barium enema
(8), and CT chest (4). Upper GI and bronchoscopy were diagnostic in three
and two patients, respectively. and other modalities were diagnostic 1n two
or less each (two patients were diagnosed at autopsy). The conclusion that
can be drawn from these studies 1s that in the general population of patients
with an occult primary carcinoma, GI contrast studies and endoscopy
should be lmmited to patients with specific symptoms or abnormalities
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detected in the initial work-up (1). In patients presenting with liver metasta-
sis, however, the prevalence of colorectal primaries appears to be higher
than in the overall population of patients with occult primaries. As the prog-
nosis of patients with colorectal cancer in the metastatic stage has improved
with the recent introduction of more effective chemotherapy regimens (18),
1t 18 important to diagnose this condition, and colonoscopy should be con-
sidered even 1n the absence of specific symptoms, particularly if the evalua-
tion of biopsy material 1s suggestive of a colorectal primary (e.g..
adenocarcinoma histology with cytokeratin 7 negative and cytokeratin 20
positive by immunohistochemistry) (19).

SERUM TUMOR MARKERS

In our practice we frequently encounter patients who prior to their referral
for evaluation of an occult primary have undergone specific diagnostic tests
that were requested solely because of the elevation of certain tumor markers
[such as colonoscopy performed on the basis of an elevated carcinoembryo-
nic antigen (CEA)]. The available evidence, however, does not support a
practical diagnostic value for the elevation of clinically available serum
tumor markers.

In a study by Koch and McPherson (20), 34 patients presenting with
an occult primary were studied and compared with 542 patients with known
primaries and at least one site of metastatic disease. All patients had CEA
levels measured. The primary of origin was eventually detected in all occult
primary patients at autopsy (30 patients), at surgery (3 patients), or became
apparent after prolonged follow-up (1 patient). Six patients with noncarci-
nomatous histology were included: none of those had a CEA level of
>10ng/mL. In the remaining patients, levels of CEA <10ng/mL were
not correlated with any specific primary tumor of origin and were not
deemed to be chinically useful. On the basis of the observations in patients
presenting with a known primary, levels >10ng/mL were hypothesized to
favor a primary of GI, respiratory tract, breast, or ovarian (mucinous) ori-
gin. For the 10 patients with CEA levels >10ng/mL, the corresponding
diagnoses were lung (five patients), pancreas (two patients), bile duct (one
patient), and ovary (two patients). The range of diagnostic possibilities asso-
clated to the level of CEA elevation remained, however, large and of limited
relevance to diagnosis or treatment.

In a study by Le Chevalier et al. (14), tumor marker studies of CEA,
B-human chorionic gonadotropin (B-HCG), and AFP were done in 15 patients
each and were deemed of no diagnostic significance. The prostatic fraction of
acid phosphatase was also studied 1n 45 patients and was elevated 1n three:
none of the patients was diagnosed with prostate cancer at autopsy, and of
the six patients diagnosed with prostate cancer at autopsy none had elevated
levels of acid phosphatase levels.
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In a study of 147 consecutive occult primary patients studied at M.D.
Anderson Cancer Center, 41 had a CEA level higher than 10ng/mL; this
information did not contribute to the diagnosis of a primary site (21).

Pavlidis et al. evaluated CEA, CA 19-9, CA 15-3, CA 125, B-HCG,
and AFP in 85 patients with CUP. Tumor histology was undifferentiated
carcinoma 1n 65% of the patients and adenocarcinoma in 35%. Metastatic
sites were one 1n 32%, two in 35%. and three or more 1n 33% of the patients.
Sex distribution was 29 males and 56 females. CEA levels were elevated in
52%, CA 19-9 in 63%, CA 15-3 in 60%, CA 125 in 69%, B-HCG in 44%:,
and AFP in 17%. Mean values of CA 19-9 and CA-125 levels were signifi-
cantly different in patients with two compared with one metastatic site.
CEA and CA 19-9 were significantly higher in patients with liver metastasis
compared with patients with lymph node metastasis. None of the markers
were predictors of response to chemotherapy and there was no significant
correlation for any of the markers with survival. The study results did not
support any utility of the tumor markers studied in the diagnosis or estimate
of prognosis in CUP patients (20).

As part of a study of the clinical outcomes of CUP patients with poorly
differentiated carcinoma histology, the correlation of elevated p-HCG,
AFP, and survival were studied by Lenzi et al. (22) to obtain some insight
into the possibility that elevation of these tumor markers in patients with
poorly differentiated carcinoma histology might identify patients with better
overall treatment response and prognosis. In 74 and 54, respectively, of 337
patients with poorly differentiated histology, B-HCG and AFP levels were
measured; in 51 patients both measurements were available. There was no
correlation between the levels of the two markers. When survival of the
patients with measured levels of f-HCG and AFP was studied, 21 patients
with AFP levels <2.8ng/mL and B-HCG levels <3.4mlU/mL had a
median survival of 17 months, the 13 patients with AFP levels >2.8ng/
mL and HCG < 34mlIU/mL had a median survival of six months, and
17 patients with B-HCG levels >34 mlIU/mL had a median survival of
five months.

The levels of these markers in the general population of occult primary
patients with poorly differentiated carcinomas therefore did not appear to
have prognostic value, although they may be useful in patients with other
chinical characteristics of the extragonadal germ cell syndrome (23).

SURVIVAL PATTERNS AND THEIR EFFECT ON DIAGNOSTIC
STRATEGIES IN PATIENTS PRESENTING WITH OCCULT
PRIMARY CANCER

The diagnostic evaluation of patients presenting with an occult primary 1s
complex, time-consuming, expensive, and some of the diagnostic procedures
involved carry a significant risk for the patient.
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A potential advantage might exist from identifying a primary that could
be amenable to local treatment, avoiding potentially serious local complica-
tions (e.g.. bowel obstruction or bleeding from a GI primary). For some
patients there may be a psychological benefit in removing the uncertainty
regarding the diagnosis. However, an extensive work-up would be difficult
to justify without evidence that detecting the primary may allow for effective
interventions on the overall disease process resulting in a more favorable out-
come (24). In an asymptomatic patient with metastatic disease, the detection
of a small primary tumor 1s generally unlikely to affect the clinical course
unless effective treatment is available for that particular diagnosis that would
not have been used, had the nature of the primary remained unknown. The
potential impact of different diagnostic outcomes on choice of treatment
and survival therefore needs to be considered in the planning of a diagnostic
strategy and improvements in the efficacy of available treatment for certain
primary tumors resulting in more favorable outcomes need to be considered
in the formulation of diagnostic strategies for occult primary tumors.

In a study by Abbruzzese et al. (11), survival of 179 patients who after
evaluation were diagnosed with a specific primary site was statistically sig-
nificantly longer than that of the 6357 patients who remained undiagnosed
(15 months; CI, 11-20 months and 11 months; CI 10-12 months). Further
analysis of survival duration by primary site provided information regarding
the contribution of different subsets of patients to the overall outcome
of the group. The 39 patients who were diagnosed with lymphoma, mela-
noma, or sarcoma had significantly longer median survival (20 months;
95% CI, 13-31 months, P=0.0010) compared with the patients with CUP
(13 months; 95% CI, 8-17 months). Lymphoma patients had the longest
survival in that group and accounted for most of the longer survival dura-
tion. For these patients histological evaluation of biopsy material was the
diagnostic modality, and CT and other imaging studies had a secondary
role. Of the patients diagnosed with primaries of common epithelial histol-
ogy, who were mostly diagnosed by a combination of pathology evaluation
and 1maging studies, the survival of patients with primary lung cancer,
pancreatic cancer, and colon cancer did not differ from that of CUP
patients, probably reflecting the hmited efficacy of available treatment for
those primary cancers in the metastatic stage at the time of the study.

The largest contribution to the longer overall survival of patients with
diagnosed primary tumors of common epithelial histology was from
patients with primary ovarian and breast cancers (6 and 8, respectively).
In this study, CT scan was the diagnostic modality in 55 of 122 patients with
common epithehal histology, but only five of the patients diagnosed by CT
(four with ovarian and one with head and neck cancer) had cancers that
were considered to be highly treatable at the time.

Primary cancers diagnosed by endoscopy were not associated with
longer survival. Therefore, endoscopic evaluation was recommended only to
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investigate abnormalities detected during routine work-up. The availability of
more sensitive and specific immunohistochemical reagents may provide addi-
tional guidance in the selection of patients for endoscopic procedures that
have a relatively low yield when performed based solely on clinical and radio-
graphic criteria (25); thus bronchoscopy could be considered based on mor-
phology and immunohistochemistry, consistent with a lung primary (26).
Improvement in the survival of patients with common epithelial can-
cers in the metastatic stage (such as the recent improvement of survival
duration achieved in patients with advanced colorectal cancer) (27) have
changed the expected outcome of therapy targeted to certain common
epithelial cancers, and it seems prudent to adjust the diagnostic strategy
to more aggressively pursue those diagnoses, as more primary types in the
metastatic stage are added to the list of potentially highly treatable cancers.
Whether the improved outcomes of patients presenting with an obvious pri-
mary in an advanced stage (e.g., colorectal) do indeed also apply to patients
with the same condition presenting as an occult primary seems reasonable to
expect based on current experience with ovarian (28), breast (29), and head
and neck cancers (30), but will need to be investigated in future studies.

CONCLUSION AND FUTURE DIRECTIONS

In early studies of patients presenting with CUP, overall survival durations
as short as five months were not uncommon, regardless of whether a pri-
mary was detected or not (14); in more recent series, median survival has
approximately doubled for the overall population of CUP patients (31),
and even longer survival durations have been reported for patients even-
tually diagnosed with certain types of primary tumors (1). The strategy
for the diagnostic evaluation of patients presenting with an occult primary
has continued to evolve under the pressure of strong determinants of change
such as the availability of more sophisticated diagnostic techniques and
therapeutic advances in the treatment of certain primary tumors that make
their identification relevant to the goal of achieving better treatment out-
comes (such as higher rates of response and longer survival duration).

Abdominal /chest CT scanning remains a mainstay of the diagnostic
evaluation of patients with occult primary, because of the relatively high rate
of detection of the primary of origin and of the information provided on the
location and extent of metastatic disease that are of independent predictor
of prognosis (32). The role of endoscopy, established in the evaluation of
patients with squamous cell carcinoma of high and/or mid-neck nodal
metastsis (33). remains incompletely defined in patients not belonging in this
“favorable” clinicopathological subgroup. but a more frequent use of
this diagnostic modality appears justified in patients with clinicopathological
characteristics suggesting a possible colorectal primary, given the advances
in the treatment of this condition.
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As outcomes continue to improve for patients with common epithelial
cancers in the metastatic stage, the list of primary diagnosis that 1s impor-
tant to determine when evaluating patients with an occult primary can be
expected to expand even further, making the development of more effective
diagnostic strategies necessary. Advances can therefore be expected from the
rational integration of additional imaging technigques such as magnetic reso-
nance imaging and positron emission tomography/CT scanning into the
evaluation of occult primary patients, and by the definition of new criteria
for the appropriate use of diagnostic procedures such as endoscopy of the
GI and respiratory tracts. Advances in the laboratory diagnosis such as
the availability of more reliable immunohistochemistry reagent and in the
near future of gene profiling will also require a periodical re-evaluation of
the indications for imaging and endoscopic procedures in the diagnosis
of these patients.
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INTRODUCTION

Carcinoma of unknown primary (CUP) 1s a metastatic malignant epithelial
tumor (1). Lymph nodes are the most frequent sites (about one-third of
the cases) with the anatomical site being, in order of frequency, cervical,
mediastinal, retroperitoneal, and inguinal. Other major sites of CUPs include
the liver, the bones, the lungs, and the brain. CUP belongs to a heterogeneous
entity owing to the variety of histopathological types and sites of metastases.
The primary site remains unknown in more than 25% of patients. Prognosis
1s usually poor with a median survival time of only few months (2-4).
However, because therapy 1s a challenge in CUP and because subsets
with favorable prognosis and/or a specific treatment have been identified
(sece Chapter 7), diagnostic accuracy is of paramount importance. Thus,
differential diagnosis with primary carcinomas and other types of tumors (lym-
phoma, germ cell tumor, melanoma, sarcoma, etc.) 1s of major importance.
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Immunohistochemistry is therefore an indispensable tool (5-7). Currently,
the role of the pathologist 1s to determine the histopathological type rather
than the origin of the primary tumor in view of a suitable therapy based
on clinical, morphological, and phenotypic data. Strategies for this practical
approach are proposed in two algorithms (Figs. 1 and 2). Abbreviations and
their meanings are listed in Table 1 (8-10).

METHODS
Clinical Data

Clinical. radiological, and biological data are very important references for
the pathological management of the tumor. Therefore, 1t 1s recommended
that a summary of the clinical case is provided to the pathologist, and /or that
the treating physician and the pathologist discuss the case together.

Management of Samples

In general. the small size of the samples obtained by core tissue biopsy justify
careful management of the tumoral tissue. Necrosis, artefact of fixation, and
crush can reduce the volume of interpretable tissue. When available, fresh
tissue should be stored for cryopreservation, in view of molecular biology.
Some special stainings can be useful to reveal mucus, bile, or melanin. Sam-
ples should be adequately fixed in formalin or AFA (acetic acid, formalde-
hyde. alcohol). The standard staining that allows microscopic examination
15 hematoxylin and eosin.

Indeed. morphology constitutes the basis for diagnosis, but it may be
usefully supplemented by mmmunohistochemistry. This investigation 1s a
powerful technique to obtain additional diagnostic information. However.
one should keep in mind that a valhd sample and a relevant panel of
antibodies are needed for specificity and sensitivity. Even the most speci-
fic antibodies (as PSA) are not entirely site-specific. For more detailed infor-
mation on immunohistochemistry, standard textbooks are available (7).
Moreover, strict quality assurance procedures have been developed.

It 1s of great interest to bear in mind Gown’s laws of immunohisto-
chemustry (11):

There 1s no perfect marker for anything.

There 1s no perfect fixative for everything.

Il everything 1s positive. nothing 1s positive.

All that turns brown (black, red, etc.) 1s not positive.

Tissue will fall off the slide corresponding to the most critical anti-
body 1n any given immunohistochemical run.

The diagnostic power of any immunohistochemical preparation
1s no greater than the wisdom of the pathologist interpreting it.

o

n
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Table 1 Abbreviations and Their Meanings
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CK (cytokeratin: pancytokeratin KL1, AE1/AE3
CK5/6, CK7, CK14, CK19. CK20)

CD45 (leucocyte common antigen)

S-100P (S-100 Protein)

EMA (epithelial membrane antigen)

CD20 (B lymphoid cell)

CD3 (T lymphoid cell)

CD10 (lymphoid precursor cell, some epithelial cells marker)
CD15 (granulocytes, Reed-Sternberg cell, adenocarcinoma marker)
CD30 (activation antigen)

ALK (anaplastic lymphoma kinase)

S-100 Protein, HMB45, Melan-A, PNL2 (melanocytic markers)
MSA (muscle specific actin)

DES (desmin. striated muscle)

CD31, CD34 (vascular marker)

CD68 (histiocytic marker)

CD99 (PNET marker)

CD117 (c-kat)

VIM (vimentin)

Calretinin, HBMEI (mesothehal markers)
BerEP4 (epithelial glycoprotein)

PLAP (placenta-like alkaline phosphatase)

AFP (a-Fetoprotein)

f-HCG (human chorionic gonadotropin)

CGA (chromogranin A)

SYN (synaptophysin)

NSE (neurone-specific enolase)

CEA (carcinoembryonic antigen)

CDX2 (intestinal transcription factor)

HepParl (hepatocytic antigen)

PSA (prostate-specific antigen)

TTF-1 (thyroid transcription factor-1)

GCDFP (gross cystic disease fluid protein)

ER (estrogene receptor)

PR (progesterone receptor)

GFAP (glial fibrillary acidic protein)

NF (neurofilament protein)

HER2 (c-erbB-2 oncoprotein)

EGFR (epidermal growth factor)

VEGF (vascular endothehal growth factor)
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STRATEGIES FOR SPECIFIC HISTOPATHOLOGICAL TYPES
Undifferentiated Malignant Tumor

Immunohistochemistry could solve over 90% of cases presenting as undilfer-
entiated malignant tumors by using a short panel of antibodies directed
against epithelial antigens (panCK as AE1/AE3 or KL1), lymphoid antigen
(CD45), and melanocytic antigen (S-100P) (Fig. 1).

Appropriate therapy and better prognostic entities justify using addi-
tional antibodies for difficult cases. For instance, lymphomas such as ana-
plastic large cell lymphoma (CD45—, EMA+, CD304, ALK+) might
present characteristics and an immunohistochemical phenotype that
might lead to confusion with undifferentiated carcinoma. Some large B cell
lymphomas (CD45+, CD20+, ...) or T cell lymphomas (CD454, CD3+, ...)
or Hodgkin’s disease (EMA+, CD15+, CD30+, ...) might be difficult to dis-
criminate as well.

It 1s noteworthy that diagnosis of extragonadal germ cell tumors, such
as embryonal carcinoma (AFP+/—, CD30+) or yolk sac tumor (AFP+),
choriocarcinoma (p-HCG+), and seminoma (PLAP+, VIM+, CD117+,
focal CK+), 1s difficult to make on small samples and may require immuno-
histochemical data (12). S-100P, HMB45, and new antibodies as Melan-A /
Martl and PNL2 have allowed improvements in the diagnosis of melanoma
and 1ts distinction from histological mimics (13,14).

Many markers have been identified for sarcomas (VIM, MSA, caldes-
mone, DES, myogenin, S-100P, CD31, CD34, CD68, CDI117, ...). However,
some sarcomas, such as synovial or epithelioid sarcoma, may coexpress
epithelial (panCK) and mesenchymal (VIM) markers. Nevertheless, VIM
1s of limited interest because of its poor specificity. Malignant peripheral
nerve sheath tumors and some liposarcomas express S-100P. PNET such
as Ewing sarcomas express CD 99. It 1s unusual, however, to encounter this
situation, except with small tumoral samples (15).

Once all these aforementioned and sometimes very chemosensitive
entities (1.e., lymphoma, germ cell tumors) have been ruled out, the diagno-
sis of undifferentiated carcinoma 1s made. An algorithm 1s proposed to
identify the exact histopathological type (Fig. 2). Despite the clinical and
immunohistochemical data, diagnosis of undifferentiated malignant tumor
will be retained 1in 10% of cases, without any reference to tumoral origin.

Undifferentiated Carcinoma or Adenocarcinoma
(panCK+, CD45—, S-100P—)

Adenocarcinomas represent more than 50% of the CUP. In the diagnostic
process of adenocarcinoma and undifferentiated carcinoma, despite their
usual different morphology, the same algorithm can be used (Fig. 2). First,
the neuroendocrine markers (CGA, SYN, CD56, CD57, NSE, ...) must be
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used to diagnose neuroendocrine tumors of an unknown primary site
because these neoplasms may require a specific treatment. Thyrocalcitonin
may help to identify metastasis from medullary carcinoma of the thyroid
and should not be overlooked (16). In practice, the best recommended choice
1s to assess the reactivity of the CUP with two antibodies directed against
CK7 and CK20, respectively (9,11.17,18). It 1s a well-known fact that the
typical phenotype of poorly differentiated tumors can vary. but generally
the unexpected positivity of CK7 or CK20 1s weak and focal. If most tumors
retain the CK7/CK20 phenotype during metastasis, the intratumoral hetero-
geneity remains the challenging problem. Finally, it 1s also mandatory to use
additional antibodies, which are more or less specific, for different types of
tumors. Four primary tumor sites are important, prostate, breast, ovary,
and thyroid, for adequate treatment and better prognosis.

First Situation: Carcinoma CK7—=/CK20-

Hepatocellular carcinomas (AFP with weak sensitivity) have a cytoplasmic
expression of HepParl, a CD34+ expression of sinusoids and a canalicu-
lar expression of CEA (polyclonal antibody). and CDI10 (because of a
cross-reaction with the biliary canalicular glycoprotein) (19-22). Most renal
cell carcinomas (usually VIM+) express CD10 (23). Except rare cases, pro-
static acid phosphatase and PSA are highly specific for prostatic carcinoma
(7.11). Squamous cell carcinoma and most neuroendocrine carcinomas also
share this phenotype CK7—/CK20— and express EMA.

Second Situation: Carcinoma CK7 —/CK20+

The main neoplasm with this phenotype 1s colorectal carcinoma with occa-
sionally a weak and focal expression of CK7 and usually CEA+ (nonspecific).
CDX2 1s an interesting but nonspecific new marker (24-26). Merkel cell
carcinoma can be differentiated from cutaneous metastastic carcinoma using

other antibodies (CGA, paranuclear focal dot-like panCK +, EMA 4, NF+).

Third Situation: Carcinoma CK7+4/CK20—

About 90% of lung adenocarcinomas share this phenotype. Moreover, 70%
of primitive nonmucinous adenocarcinomas of the lung express TTF-1
(nuclear immunostaining) (27). Breast carcinomas express EMA, GCDFP,
ER, PR, although poorly differentiated carcinomas might be negative for
these markers. However, some extramammary carcinomas can express hor-
monal receptors. The situation 1s similar to the discriminative expression of
CD10 (28) for endometrial and nonmucinous ovarian carcinomas. Thyroid
carcinomas are generally strongly positive for thyroglobulin and TTF-1 but
weakly positive 1n poorly differentiated carcinomas. Cholangiocellular car-
cinomas express CEA and CK19. However. differential diagnosis can be
very difficult to make in liver metastasis of mucinous adenocarcinomas.
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Fourth Situation: Carcinoma CK7+/CK20+

Pancreatic, gastric (CDX2+), and biliary carcinomas strongly express CEA.
Mucinous ovarian (ER+, PR+, ...) as urothelial (uroplakin+, specific but
weakly sensitive) carcinomas have this phenotype (29).

Squamous Cell (Epidermoid) Carcinoma

Routine hematoxylin—cosin allows the diagnosis of most cases but some-
times poorly differentiated squamous cell carcinoma can benefit from
immunohistochemistry (CK5/6, CK14) (30,31).

STRATEGIES DEPENDING ON ANATOMIC LOCALIZATION

1. Lymph node metastasis. In CUP located in midline lymph nodes,
lymphomas, and generally extragonadal germ cell tumors must be
ruled out by appropriate immunostaining (see previous sections).

2. Serous metastasis. Malignant mesothelioma 1s sometimes difficult
to differentiate from a metastatic pleural or peritoneal spread of
lung carcinoma. The typical immunophenotype is: EMA+, cal-
retinin4, CK5/64, HBMEI+, CDI15 (LeuMIl)—, BerEP4-,
CEA—. ...), but “"mesothehoma™ markers can react with different
subsets of lung carcinoma with a variable frequency (32). Peritoneal
carcinomatosis should be distinguished from primary papillary ser-
ous peritoneal carcinoma and in young patients from desmoplastic
round small cell tumor (CK+, DES+, ...).

3. Liver metastasis. Hepatocellular and cholangiocellular carcinomas
have distinctive characteristic phenotypes. Liver metastasis {rom
digestive adenocarcinoma can be difficult to rule out for a primary
cholangiocellular carcinoma.

4. Pulmonary metastasis. Primary bronchial adenocarcinoma 1s some-
times difficult to diagnose on small samples.

5.  Brain metastasis. An undifferentiated malignant tumor needs to be
discriminated from a primary cerebral tumor (GFAP+).

6. Bone metastasis. Bone decalcification can destroy some antigens and
particularly nuclear antigens. Unexpected reactivity, such as focal
PSA or ER labeling for some lung tumors, must be kept in mind.

7.  Skin metastasis. Merkel cell carcinoma (CGA+, CK20+, NF+, ...)
and skin metastasis of undifferentiated carcinomas are sometimes
difficult to tell apart.

TARGETED TREATMENT OF CUP

The development of a novel approach for targeted treatment of cancer, alone
or combined with chemotherapy. often implies an immunohistopathological
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assessment. Such specific therapies may be investigated in CUP 1in the future.
Several new antibodies directed agaimnst targets such as HER2 (¢c-erbB-2).
CDI117 (c-kit), EGFR. and VEGF are available for immunohistochemistry
purpose. Some of these antibodies mark focally and weakly malignant
tumors, whatever their histopathological type (33-37). Their assessment 1n
CUPs 1s underway (38). Actually. our knowledge of how to best optimize
such treatment 1s still unfolding.

CONCLUSION

Efficient management of CUP 1s closely related with a plundisciplinar
approach mmvolving both the clinician and the pathologist. Such cooperative
work entails a careful clinical history and a precise diagnostic investigation
at the pathology level, based on tumor localization, morphology, and immu-
nohistochemistry. This technique 1s a cost-effective tool that provides
valuable clues for the clinician (1,39.40).
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INTRODUCTION

Cancer of unknown primary (CUP) origin 1s the seventh to eighth most
frequent malignancy and the fourth commonest cause of cancer death. It
accounts for 3% to 5% of all malignant neoplasms (1-3).

CUP 1s defined as a histologically confirmed diagnosis of malignancy in
patients with unremarkable medical history and physical examination, with
normal routine blood tests, urine and stool tests, noncontributory immuno-
histochemical investigation as well as normal chest X ray, abdominal and
pelvic computed tomography (CT), or mammography in certain cases (4-6).

Median age at diagnosis 1s approximately 60 years with male pre-
dilection. The natural history of CUP consists of an early metastatic dis-
semination, clinical absence of primary site, aggressive behavior. and an
unpredictable metastatic pattern (7). Research on biological or molecular
mechanisms of CUP 1s still limited. Results of oncogene overexpression
remain controversial (6).

The diagnostic investigation to identify the primary tumor should
always follow certain algorithms m order to avoid time and money
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consumption (6.,8). Despite thorough diagnostic work-up using modern
pathological and imaging procedures, the frequency of antemortem detec-
tion of primary tumor is still around 20% of the cases (7.9-19).

CUP does not represent a single disease but on the contrary it does
include more than one clinicopathological entities. In this chapter we intend
to describe the clinical picture, natural history, and differential diagnosis of
all known clinicopathological entities of patients with CUP.

HISTOPATHOLOGICAL SUBTYPES

Patients with CUP are classified into four major subtypes by routine light
microscopy diagnosis:

1. Adenocarcinomas. Fifty percent of CUP patients will be diagnosed
with well to moderately differentiated metastatic adenocarcinoma.
Poorly or undifferentiated carcinomas. Almost 30% of cases will
carry the diagnosis of poorly or undifferentiated carcinoma.

3. Squamous cell carcinomas. This subtype represents the 15% of all
CUP patients.

4.  Undifferentiated neoplasms. Five percent will be diagnosed as undif-
ferentiated neoplasms, most of which will be further characterized by
modern immunohistopathology as neuroendocrine tumors, lympho-
mas, germ cell tumors, melanomas, or sarcomas (Table 1) (6,20).

-2

Table 1 Histopathological Subtypes of CUP

Subtypes Incidence (%)
Adenocarcinoma

Well to moderately differentiated 50
Poorly or undifferentiated 30
Squamous cell carcinoma 15
Undifferentiated neoplasms 5

Not specified carcinoma
Neuroendocrine tumors
Lymphomas

Germ cell tumors
Melanomas

Sarcomas

Embryonal malignancies

Abbreviation: CUP, cancer of unknown primary site.
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CLINICOPATHOLOGICAL ENTITIES

CUP subsets differ in terms of histopathological and chinical features. The
characterization of a certain clinicopathological entity 1s based on various
clinical or nonclinical parameters such as age, sex, histopathology, clinical
presentation, and organ or site involvement (Table 2).

Proper differential diagnosis and recognition of CUP chinicopathological
subsets will provide an enormous help to the clinician for a precise diagnostic
mmvestigation and for an appropriate therapeutic management.

Several subsets will have a better response to systemic or local treat-
ment and will follow a more favorable prognosis. Satisfactory local control

Table 2 Distinct Clinicopathological Entities of Patients with CUP

Site of involvement

Histopathology

Liver (mainly) and/or other
Organs

Lymph nodes

Mediastinal-retroperitoneal
(midline distribution)

Axillary

Cervical

Inguinal

Peritoneal cavity

Peritoneal adenocarcinomatosis
in females

Malignant ascites of other
unknown origin

Lungs

Pulmonary metastases
Pleural effusions

Bones (solitary or multiple)

Brain (solitary or multiple)

Neuroendocrine tumors

Malignant melanoma

Adenocarcinoma (moderately or poorly
differentiated)

Undifferentiated or poorly differentiated
carcinoma
Adenocarcinoma (well to poorly differentiated)
Squamous cell carcinoma
Undifferentiated carcinoma, squamous,
mixed squamous/adenocarcinoma

Papillary or serous adenocarcinoma
(+ psammoma bodies)

Mucin—producing adenocarcinoma (moderately
or poorly differentiated + signet ring cells)

Adenocarcinoma (various differentiation)
Adenocarcinoma (moderately or poorly
differentiated)

Adenocarcinoma (various differentiation)

Adenocarcinoma (various differentiations or
squamous cell carcinoma)

Poorly differentiated carcinoma with
neuroendocrine features (mainly), low-grade
neuroendocrine carcinomas, small cell
anaplastic carcinomas

Undifferentiated neoplasm with melanoma
features

Abbreviation: CUP, cancer of unknown primary site.



40 Pavlidis and Merrouche

or long survivors can be observed. However, other subsets are not chemo-
sensitive and have short survival rates.

FAVORABLE SUBSETS (TABLE 3)
Metastatic Disease to the Lymph Nodes

Subset of Nodal Midline Distribution
(Mediastinal-Retroperitoneal Involvement)

In this group of patients the mediastinal and retroperitoneal lymph nodes are
predominantly involved. The supraclavicular and cervical nodes as well as the
lungs are less frequently affected. This subset was first described in 1979 as an
“extragonadal germ cell syndrome.” Today, 1t 1s characterized as an undiffer-
entiated or poorly differentiated carcinoma of midline distribution.

It 1s more common in males of approximately 50 years and 1s a rapidly
progressive disease. In 25% of these cases. molecular genetic analysis shows
an abnormality of 1sochromosome of the short arm of chromosome 121 (12p)
or a deletion in 12p.

In addition. serum human chorionic gonadotropin (f-HCG) or
a-fetoprotein (AFP) are elevated in around 20% of the cases. This subset
15 responsive to platinum-based chemotherapy with almost 50% response
rates and 15% long-term survivors (21-27).

Currow et al. observed a negative association between elevated serum
B-HCG and AFP markers and response to cisplatin-based chemotherapy in
CUP patients. However, it seems that the reported patients do not belong to
the known subset of nodal midline distribution patients (28).

Subset of Isolated Metastases to Axillary Nodes

This 1s mainly a female disease and resembles stage I or III breast cancer
patients, although only 0.3% of these patients will be eventually diagnosed

Table 3 Favorable Subsets of CUP

Poorly differentiated carcinoma with midline distribution
(extragonadal germ cell syndrome)

Women with papillary adenocarcinoma of peritoneal cavity

Women with adenocarcinoma involving only axillary lymph nodes

Squamous cell carcinoma involving cervical lymph nodes

[solated inguinal adenopathy (squamous cell carcinoma)

Poorly differentiated neuroendocrine carcinomas

Men with blastic bone metastases and elevated PSA (adenocarcinoma)

Patients with a single, small, potentially resectable tumor

Abbreviations: CUP, cancer of unknown primary site; PSA, prostate specific antigen.
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with breast carcinoma. The median age 1s 52 years ranging from 20 to 80
years. Biopsy 1s usually compatible with an invasive ductal adenocarcinoma
of grade I1I. while estrogen and progesterone receptors are positive in 20% to
30% of the cases. Mammography and/or ultrasound of the breast is an
important diagnostic investigation. A breast magnetic resonance could be
useful after a negative mammography. At diagnosis, 70% of the patients
have N, disease and very rarely—in less than 5%—metastatic sites can be dis-
covered. Males are very rarely affected by this subset and they carry a worse
prognosis. The therapeutic management should be similar to females with
stage 11 to III breast cancer (29-32).

Subset of Cervical or Supraclavicular Nodal Involvement
with Squamous Histology

Patients presented with metastatic squamous cell carcinoma of the upper or
middle cervical lymph node; a primary head and neck tumor should always
be suspected. However, 1n patients with lower or subclavicular nodal metas-
tases, lungs are the most possible hidden primary sites. Cervical nodal
metastases from clinically undetectable primary squamous cell carcinoma
accounts for 1% to 2% of head-neck malignancies. although approximately
30% of them will subsequently have a primary tumor detected during the
clinical course of the disease.

Extensive endoscopic evaluation of the head-neck area and lungs as well
as facial and neck CT scans are recommended. 18-F-Fluorodeoxyglucose
(FDG)-position emission tomography (PET) has shown adequate sensitivity
in detecting primary sites. Serology for Epstein—Barr virus or detection of
DNA by in situ hybridization could be performed for diagnosis of an undiffer-
entiated nasopharyngeal carcinoma, particularly for young male patient native
from North Africa or South East Asia.

Patients with upper or middle cervical lymph node involvement from a
squamous type carcinoma should be treated as locally advanced head and
neck cancer patients. Relatively good responses and satisfactory five-year
survival rates can be seen (33,34).

Subset of Inguinal Nodal Involvement

This 1s a quite rare subset of either undifferentiated or squamous histology. Pri-
mary tumors in the genital or anorectal areas should always be ruled out. An
extensive chinical examination of vulva, vagina, cervix, penis, and scrotum
should be performed. A differential diagnosis from a lymphoma or an amela-
notic melanoma of unknown primary site should also be considered (35.36).

Peritoneal Papillary Serous Carcinomatosis in Women

[nitially, this entity has been reported in 1959, but it was characterized as a sepa-
rated CUP subset almost 20 years later. Today. peritoneal serous papillary
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carcinoma is a recognized distinct clinicopathological entity in which peritoneal
carcinomatosis of ovarian serous type is found in the abdomen and/or pelvis.

These patients are presented with ascites and peritoneal masses with-
out detection of a primary tumor in the ovaries on exploratory laparotomy.
Metastases outside the peritoneal cavity are unusual. The median age i1s
60 years. Most patients have elevated serum levels of CA 125. Very few cases
of primary papillary serous carcinoma of the peritoneum have been reported
1n men (37,38).

In clinical practice, female peritoneal papillary serous carcinomatosis
should be differentiated from peritoneal mesothelioma, pseudomyxoma
peritonil, and malignant ascites arising from other systems.

Optimal therapeutic management of these women is similar to stage II1
ovarian cancer and includes surgical cytoreduction followed by platinum-
based chemotherapy. Favorable responses are commonly seen (39-41).

Metastatic Neuroendocrine Carcinomas

Neuroendocrine malignant tumors represent a broad spectrum of neoplasms
most of which have a known primary site. Histopathologically, three distinct
subtypes have been recognized: (1) the low-grade neuroendocrine carcinomas,
1.e., carcinoids or islet-cell tumors, (11) the small cell anaplastic pulmonary
or extrapulmonary carcinoma, and (ii1) the poorly differentiated carcinoma or
adenocarcinoma of an unknown primary origin with neuroendocrine features.
These three subsets reflect also distinct clinicopathological entities.

The latter clinicopathological entity belongs to the favorable subsets of
CUP and affects more commonly males. It involves predominantly lymph
nodes and some patients share common features with the poorly differen-
tiated carcinoma of nodal midline distribution. Other splachnic organs
can also be the dominant metastatic sites. Immunohistochemically, they
express positive immunoperoxidase staining for chromogranin, synaptophy-
sin, or neuron-specific enolase.

These tumors are treated with platinum-containing combination
chemotherapy. Considerable responses including complete remissions and
prolonged survival have been observed (20.27.,42).

Osteoblastic Bone Metastases with Elevated PSA in Men

This rare subset includes male patients presented with mainly metastatic
bone disease of osteoblastic type and an increased serum prostate specific
antigen (PSA). The biopsy shows an adenocarcinoma of various different-
lation. Immunoperoxidase stamning with PSA should always be requested.
The bone metastatic lesions could be either solitary or multiple. The recom-
mended treatment 1s hormonal manipulation similar to the management of
prostate cancer (20,43.44).
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Patients with a Single Metastatic Site

This 1s also a rare entity where patients are presented with a single site of
metastasis. The metastatic sites could be either a single lymph node, 1.e.,
cervical, supraclavicular, or inguinal, or a single metastatic site in the hver,
brain. lungs. or elsewhere. All patients should be subjected to surgical
removal of the single metastatic lesion followed by local radiotherapy. In
cases of poorly differentiated carcinomas adjuvant chemotherapy should
also be considered (6).

UNFAVORABLE SUBSETS (TABLE 4)

Unfortunately, the unfavorable group of CUP is the most common diagno-
sis among these patients. Most of them present with multiple metastatic sites
of well to poorly differentiated adenocarcinoma and generally they have
poor response to chemotherapy and short median survival.

Metastatic Adenocarcinoma to the Liver and/or to Multiple
Other Sites

This subset comprises the most common diagnosis of CUP accounting for
more than one-fourth of the cases. The median age of these patients 1s
higher than those with favorable CUP subsets approaching the seventh dec-
ade of lfe. Multiple liver metastatic lesions 1s the main clinical finding,
although other metastatic sites to other organs are also common at the time
of diagnosis. Metastatic adenocarcinoma of various differentiations 1s the
usual histological diagnosis. Immunohistochemical staining with neuroen-
docrine markers should always be requested.

In the majority of the cases extensive radiological or endoscopic inves-
tigations fail to detect the primary site. Coloscopy could be useful in the pre-
sence of exclusive respectable liver metastases. Epithelial serum tumor
markers could be elevated but had no prognostic or predictive value. The
prognosis of these patients 1s poor with a median survival of six to nine
months (8,20,45-47).

Table 4 Unfavorable Subsets of CUP

Adenocarcinoma metastatic to the liver or other organs
Nonpapillary malignant ascites (adenocarcinoma)

Multiple cerebral metastases (adeno or squamous carcinoma)
Multiple lung/pleural metastases (adenocarcinoma)

Multiple metastatic bone disease (adenocarcinoma)

Abbreviation: CUP, cancer of unknown primary site.
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It 1s worthwhile to address that in all studies evaluating prognostic fac-
tors in patients with CUP, liver metastases along with performance status and
serum LDH were found to be the most adverse prognostic variables (48-50).

Metastatic CUP to the Lungs
Patients with Only Parenchymal Metastases

These patients present with symptoms and signs attributed to the lung
lesions. Radiological examinations reveal exclusively pulmonary paranechy-
mal disease, while bronchoscopy fails to identify the primary tumor. Histo-
logical diagnosis 1s compatible with adenocarcinoma. The prognosis of most
of these patients 1s dismal. In cases of young male patients, extragonadal
metastatic disease should be ruled out (6.8,20,45).

Patients with Isolated Malignant Pleural Effusion

Although pleural imvolvement 1s a common finding in primary malignancies
and in CUP patients, an 1solated manifestation without a known primary is
found n only 7%. Histologically, an adenocarcinoma 1s usually diagnosed.
In women a breast or ovarian cancer should be excluded. while in men with
smoking history lung cancer or mesothelioma should be included in the
differential diagnosis. In general, the prognosis of this CUP entity has a
poor prognosis (6,8,20).

Peritoneal Carcinomatosis from Nongynecologic Malignancies

Males or females could be presented with malignant ascites from a nonpa-
pillary serous adenocarcinoma of unknown primary site. In patients with a
mucin-producing adenocarcinoma with or without signet ring cells. a gas-
trointestinal mahignancy should be suspected. The median age of this subset
1s around 67 years and 1s presented with stage III and IV peritoneal carcino-
matosis according to Gilly’s staging classification. Overall median survival 1s
only 1.5 month with very poor response to chemotherapy (51).

Multiple Cerebral Metastases

In contrast to the single brain metastatic subset. the subgroup of CUP
patients with multiple cerebral metastases carries a poor prognosis. In
almost 15% of all patients with CNS metastases no primary tumor can be
detected elsewhere. Patients are presented with a variety of neurological
symptoms and signs. Biopsy of an intracranial lesion usually reveals a meta-
static adenocarcinoma or a squamous cell carcinoma (52-54).

Multiple Metastatic Bone Disease

Bone metastases 15 a frequent manifestation in CUP patients. However,
exclusive bone metastatic lesions are not a very common subset. These
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patients present with a clinical picture attributed to osseous metastatic sites,
1.¢.. bone pain or fracture. Histologically, adenocarcinoma is the usual diag-
nosis. In men prostatic cancer and in women breast cancer should always be
ruled out. Even if primary diagnosis in these patients cannot be made,
starting treatment with an endocrine manipulation may be considered.
Generally, the outcome remains poor (43.44).
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INTRODUCTION

Positron emission tomography with 18F-fluorodesoxyglucose (PET-FDG)
could be used for the detection of the primary in cases of patient with carci-
noma of an unknown primary site (CUP) and has been widely evaluated
in this area. The most intensively explored situation 1s the form of cancer in
patients presenting with cervical metastases of unknown primary. In such
a situation, PET-FDG makes 1t possible to locate a primary in 33% of the
patients and leads to a therapeutic modification for 35% of the patients. This
examination should be carried out before the upper endoscopy, thus guiding
the biopsies if possible. PET-FDG has been very little explored for patients
presenting with metastases that are not cervical. On the basis of the small
amount of data available, PET-FDG in this indication appears to localize
the primary in 53% of cases, with an impact on the therapeutic care for
35% of the patients.
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These results should be confirmed with large prospectives studies, in
particular for patients with metastases other than cervical, because of the
small number of published studies involving a small number of patients.

PET-FDG imagery depends on the detection of tumor tissues exhibit-
ing a hyperconsumption of glucose (1). This phenomenon is related to an
increase in aerobic glycolysis (1) that, amongst other things, 1s secondary to
an increase in the glucose transporters (2). FDG 1s a glucose analog labeled
with fluorine-18, which enters the cells by the same transport mechanism.
Being also a substrate of hexokinase, it i1s phosphorylated on the 6 carbon
position. On the other hand, FDG-6-phosphate 1s poorly metabolized by
tumor cells and thus accumulates within them (3). PET-FDG has been used
over the past 10 years in other countries in many pathologies (lung cancer,
breast cancer, lymphomas, melanomas, cancers of ear-nose—throat, digestive
system, etc.) (3.,4). This functional and noninvasive imagery technique allows
an exploration of the whole body during the same examination. In oncology,
this usually concerns an area [rom the base of the cranium to the lesser pel-
vis. Faced with a tumor, the functional character of PET-FDG makes it pos-
sible to make a distinction between malignant lesions and other pathologies
(benign tumors, inflammatory processes, etc.). This technique also enables
the detection of tumor lesions of small size considered as nonsignificant with
conventional imagery examinations.

As early as 1994, Rege et al. evoked the possibility of using PET-FDG
to identify primaries among patients presenting with cervical metastases (95).
Indeed, PET-FDG made it possible to locate a primary in two patients out
of four who had cervical metastases of unknown primary, whereas the MRI
was negative. Since then, a score of studies have been published as original
articles targeted on the evaluation of PET-FDG in CUP. The majority of
these studies are focused on the identification of the primary when con-
fronted with cervical lymph-node metastases. Some of the studies. on the
contrary, are not targeted and comprise varied presentations of CUP.

The prognosis of CUP patients depends on the stage of disease. Med-
1an survival 1s about 20 months for localized disease (lymph-node manifesta-
tion in one region only or one solitary visceral metastasis only) and about 7
months for disseminated disease (disseminated lymph node and /or visceral
manifestation). The five-year survival rates are 30% to 35% and about 5%,
respectively. The comparably good prognosis in case of localized disease
offers an option for locally curative treatment. Thus, detection of the pri-
mary tumor and accurate staging are very important in order to select an
appropriate risk adapted individual treatment concept. Because the prog-
nosis for disseminated disease 1s poor, early detection of dissemination 1s
important to avoid further diagnostic procedures that might be associated
with discomfort for the patient.
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PET-FDG AND CERVICAL METASTASES OF
UNKNOWN PRIMARY

Table 1 summarizes the diagnostic performances of PET-FDG in this tar-
geted indication. PET-FDG 1s carried out with the aim of locating the pri-
mary tumor, in order to adapt, if possible, the best possible therapeutic
approach. In this situation, the percentage identification of the primary
varies from 7% to 60% according to different studies (6-19). By collecting
together the results of the 14 studies targeted on this presentation of the
CUP (6-18). the overall percentage of identification of the primary 1s
33%, corresponding to 102 cases out of 306. In addition. 1t 1s noteworthy
that PET-FDG 1s highly sensitive in identifying the primary, with a success
rate of 50% to 100% according to different studies. This point 1s impor-
tant to stress. because 1t implies that if PET-FDG fails to identify the pri-
mary, there will then be very little chance of ever discovering it, even with
long-term monitoring of the patients. Indeed. in cases where PET-FDG
could not locate the primary, it was never detected later for 5 patients
out of 5 in the study of Aassar et al. (9), 8 patients out of 9 in Braams
et al. (7). 9 patients out of 10 in Safa et al. (12), and 18 patients out of 20
in Jungehiilsing et al. (13). When the primary 1s discovered, 1t 1s generally
localized at the level of the head and neck (Fig. 1) (6-10.13,15,18). However,
one study reports a significant number of pulmonary primaries (14). In
this study, out of fifteen detected primaries. seven were localized in the
lungs (in six cases out of seven, the metastases corresponded to epider-
moid carcinoma).

The absence of a thoracic computed axial tomography (CT) may partly
explain these results (but this information 1s usually not available in the other
studies either), while, 1in certain studies, the PET-FDG did not include the
thorax or the totality of the thorax (8.9.11). On the other hand, the specificity
of PET-FDG is a little lower than its sensitivity, given as 25% to 100% accord-
ing to different studies, in particular due to false positives related to the
presence of physiological uptake sites in the head and neck area (muscular
uptakes in general) that are not always 1dentified as such (in particular when
faced with asymmetrical hyperfixations) (14,16.18). The development of
coupled PET /scanner instruments should make it possible to reduce this risk
of false positives by using PET-FDG/scanner fusion images (16), as
described in other pathologies (20-22), by precisely locating these uptake sites
on structures known to be responsible for variable physiological uptakes
(20-22) (Fig. 1).

The variability of the results obtained in these studies can be partly
explained by a variability in the criteria of recruitment. Indeed, in certain
studies, the patients are regarded as presenting with a CUP only if the
conventional assessment/work-up—including upper endoscopy with
biopsies—is negative (12-14). In contrast, in other studies where upper
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endoscopy does not form part of the conventional assessment, the patients
are regarded as having a CUP before the upper endoscopy is carried out
(10,11.15). This distinction 1s clearly important in evaluating the perfor-
mances of PET-FDG. Indeed, in the study of Regelink et al. (15),
PET-FDG allowed an identification of the primary in 16 out of 50 patients
(1dentification percentage = 16/50, 1.e.. 35%), while upper endoscopy led to
the identification of 12 cases. If we consider those patients with a negative
upper endoscopy as having a CUP, this corresponds to an identification of pri-
maries 1n 4 cases out of 38 (1.e., 10%) when based on PET-FDG. However, it
clearly emerges from several studies that PET-FDG should be proposed at
an early stage, 1.e., before performing the upper endoscopy, thus directing
the biopsies onto the suspect zones of uptake (6,10,15,18). In the study of
Mukherji et al. (6), PET-FDG led to a doubling of the diagnostic output of
the upper endoscopies.

In addition to identifying primaries, PET-FDG makes 1t possible to
discover metastases that have so far not been diagnosed for a certain num-
ber of patients (10,13). Indeed, PET-FDG revealed the presence of addi-
tional metastases in 5 patients out of 10 according to Stokkel et al. (10), 7
patients out of 27 according to Jungehiilsing et al. (13), and 6 patients out
of 50 according to Regelink et al. (15).

The mmpact of PET-FDG on the therapeutic care of patients pre-
senting with cervical metastases of unknown primary, which represents the
most relevant mformation for evaluating the benefit of an examination, has
only been reported in 5 studies out of 14 studies mentioned earlier
(10,13,15,16,18) and in a sixth study reported by Rades et al. (19) that did
not focus mainly on cervical metastases. PET-FDG thus led to a therapeutic
modification of 20% to 60% of the examined patients. By pooling the results
of the six studies, we can see that PET-FDG has a therapeutic impact for
36% of the patients (61 patients out of 168), generally by allowing an 1den-
tification of the primary tumor (10,13,16,18,19), but sometimes also by 1den-
tifying metastases that were up to then undiagnosed (13,15,19). In fact,
PET-FDG led to a change of treatment because of the detection of addi-
tional metastases i two cases out of eight according to Jungehiilsing et
al. (13) and 1n six cases out of ten according to of Regelink et al. (15).
The changes in therapeutic approach produced by PET-FDG generally
involve a modification of the areas of radiotherapy [n=7/9 for Wong et al.
(18), 7/10 for Johansen et al. (16), 3/8 for Jungehiilsing et al. (13), 3/6 for
Stokkel et al. (10)], but in some cases give an indication of surgical resection
[alone or associated with radiotherapy, n=2/9 for Wong et al. (17), 1/10
for Johansen et al. (16), 4/8 for Jungehiilsing et al. (13), 4/6 for Stokkel
et al. (10), 7/22 for Rades et al. (19)], or, more rarely, an indication of
chemotherapy (10,19) or therapeutic abstention because of the detection
of a massive extension (16).
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(A)

Frontal, sagittal, and transverse sections centered on the left tonsillar uptake

(B)

Frontal, sagittal, and transverse sections centered on the right laterotracheal
uptakes

Figure 1 (Caption on facing page.)
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PET-FDG AND CUP NOT TARGETED ON
CERVICAL METASTASES

Table 2 summarizes the diagnostic performances of PET-FDG in the iden-
tification of a primary in patients having a CUP with various presentations
(not targeted on cervical metastases). Eight studies have so far been pub-
lished. One study. by Gupta et al., was targeted on cerebral metastases
(25). Some of these studies included a variable proportion of patients with
cervical metastases [13 patients out of 29 in the study of Kole et al. (23).
which 1n addition included 8 melanomas, 11 patients out of 12 in the study
of Lassen et al. (24). 2 patients out of 24 in the study of Lonneux and Reffad
(26). 21 out of 42 1n the study of Rades et al. (27). and 10 patients out of 25
in the study of Mantaka et al. (29)]. Moreover. the numbers of cases are low
since the largest series only comprises 22 patients having CUP with a presen-
tation other than cervical metastases (26). The patients were included 1if the
primary was not identified clinically or after a negative result from a more or
less full biological and radiological assessment. This contrasts with the study
of Alberini et al.. where the patients voluntarily underwent PET-FDG at a
very early stage (if the clinical and biological examinations failed to locate a
primary) with the aim of avoiding a costly diagnostic assessment (28). In this
latter study. PET-FDG allowed the identification of a primary in 63% of
patients and gave a higher performance than the conventional assessment
in 27% of cases.

In these studies, PET-FDG allowed 1dentification of the primary in 24%
to 100% of the patients. If we analyze the results only for the patients with
metastases other than cervical. excluding the study of Albernini et al. (28), where
the PET-FDG was carried out at an early stage, and where the database for the
patients does not allow such a distinction. 1t 1s found that PET-FDG led to an
identification of the primary in 40 patients out of 75 (1.e., 53% of cases).

Figure 1 (Figure on facing page) Thirty-nine-year-old patient presenting with a CUP
discovered when confronted with metastases located in the cerebral and left cervical
lymphnode areas, having a histology in favor of an epidermoid carcinoma. The con-
ventional assessment (i.e.. full clinical examination including head and neck exami-
nation, cervical ultrasonography, and thoracic radiography) did not provide any
orientation toward a primary. The PET-FDG reveals an intense left tonsillar hyper-
fixation evoking the primary site, as well as multiple hyperfixing lesions indicating
metastases in the right and lefi cervical lymph nodes. and also in the right and left
apical pleuro-pulmonary lymph nodes. The endoscopy performed during the decrease
(A) confirmed the tonsillar lesion with a histology in favor of a poorly differentiated
carcinoma, while the thoracic scan (B) performed in addition confirmed the existence
of two apical sub-pleural lesions (right and left). The therapeutic care was made up
of cerebral radiotherapy followed by chemotherapy. Abbreviations: CUP, carcinoma
of an unknown primary site; PET-FDG. positron emission tomography with 18F-
fluorodesoxyglucose.
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Once it 1s found, the primary is often localized in the lungs [n=4/4 for
Lassen et al. (24), 3/5 for Bohuslavizki et al. (14), 16/26 for Alberini et al.
(28), 3/8 for Mantaka et al. (29), and 0/3 for Kole et al. (23)]. These results
are probably overestimated since thoracic scans were not performed for all
the patients. Furthermore, even when such scans were carried out, the acqui-
sition and interpretation parameters were not specified. Indeed, in the study
of Alberini et al., where scanner and pulmonary radiography were systematic,
16 pulmonary cancers were identified by PET-FDG, 12 by scanner, and only
3 by pulmonary radiography (28). Moreover, the author reports clearly that
the conditions of interpretation of the thoracic scanners, produced by various
radiologists in different centres, were worse than that for PET-FDG, which
were remnterpreted by a group of experienced nuclear medicine specialists.

Otherwise, PET-FDG revealed the presence of additional metastases
for 5 patients out of 29 in the study of Kole et al. (23), 4 patients out of
20 in the study of Lassen et al. (24), 7 patients out of 24 in the study of
Lonneux et al. (26), 7 patients out of 9 in the study of Bohuslavizki et al.
(14) and 13 patients out of 15 1n the study of Mantaka et al. (29). In the study
of Rades et al. dissemination of CUP was detected by FDG-PET alone,
despite negative results of various preceding diagnostic procedures (27).

The therapeutic impact was evaluated 1n six studies (1,9,23,24,26,27,29)
PET-FDG examinations conditioned the treatment for 11% to 69% of the
patients, according to the series in question (19,23,24,26,27.29). These results
are rather disparate, since two of the studies indicate a weak therapeu-
tic impact, [11% and 12% (23,24)], and three others show a major therapeutic
impact [42%, 53%, and 69% (26.27.29)]. By collating the results of these five
studies, we find that PET-FDG modified the care of 57 patients out of 105
(1.e., 54%). The most commonly encountered modifications involve a change
of the mitially considered chemotherapy.

CONCLUSIONS

There are very few current data on the role of PET-FDG 1in the care of
patients presenting with a CUP.

If the primary tumor 1s identified by FDG-PET without simultancous
dissemination, curative treatment can be administered. For patients with
localized disease. the one-year survival 1s better, if the primary tumor has
been detected by PET (100% vs. 73% 1f the primary tumor was not detected)
(19,26). If dissemination 1s detected by FDG-PET alone after being missed
by conventional diagnostic procedures, curative treatment concepts have to
be replaced by palliative approaches. If dissemination 1s present at first diag-
nosis, the PET result has no impact on the treatment concept (19.26).

The most intensively explored situation 1s the form of cancer in patients
presenting with cervical metastases of unknown primary. In such a situation,
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PET-FDG makes it possible to locate a primary in 33% of the patients and
leads to a therapeutic modification for 36% of the patients. This examination
should be carried out before the upper endoscopy, thus guiding the biopsies if
possible. PET-FDG has been very little explored for patients presenting with
metastases that are not cervical. On the basis of the small amount of data
available, PET-FDG 1n this indication appears to localize the primary in
53% of cases, with an impact on the therapeutic care for 35% of the patients.

These results should be taken into account with prudence, in particular
for forms other than cervical metastases, because of the small number of
published studies, which are often of retrospective character, as well as
the small number of patients included. Moreover, there 1s some inhomo-
geneity in the definition of CUP and the methods for interpreting the
conventional assessment and PET-FDG examinations.

The role of PET-FDG in the care of cancers of unknown primary site
15 defined by the SOR as follows: although it is not possible to define a
standard, PET-FDG can be indicated in the search for a primary tumor
in cases of cervical metastatic adenopathy without a known primary cancer,
while supplementary and methodologically adapted studies are necessary to
specify the role of this examination in such an indication (30).
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INTRODUCTION

For the vast majority of patients with unknown primary carcinoma (UPC),
well defined clinico-pathologic characteristics allowing accurate prognostic
are not immediately evident and the identification of reliable prognostic indi-
cators has proven challenging. Only in small numbers of patients the overall
similarity of the clinical presentations to that of known primary cancers at a
similar stage has resulted in the identification of subsets of patients with clin-
ical and pathological features requiring specific guidelines that may translate
into prolonged survival.

The importance of accurate prognostic information in the care of cancer
patients cannot be overemphasized. The availability of reliable prognostic
indicators helps provide patients with an insight into the likely course of their
condition, allowing them to better make informed decisions. For the oncolo-
gist, prognostic considerations affect the choice of treatment; not infrequently
the recommendation of whether to proceed with chemotherapy or supportive
care only 1s largely based on prognostic considerations. For known pri-
mary cancers, detailed prognostic information i1s available based on the
primary of origin and on other parameters including stage, demographic data
such as age and sex, involved organ sites, performance status (PS), histology,
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and biologic markers. Such information 1s usually refined over time through
the identification of new clinical or biological correlates of response and
survival defining progressively more homogeneous cohorts of patients. By
allowing a greater homogeneity of the patient populations studied, selection
or stratification of patients according to rehiable prognostic parameters
contributes to the reproducibility of the results of clinical trials.

In patients with UPC, the main parameter generally used to define a
homogeneous population of oncology patients, the primary tumor of origin,
15 not known. The frequency distribution of the primary types presenting as
UPC 1s also not known and may not parallel the frequency of the known
primaries in the overall population of cancer patients (1). The organ sites
involved by metastatic disease of unknown origin do not appear to always
follow the patterns common in known primary cancers (1). Therefore, 1t
15 difficult for most of the presentations of UPC to identify commonalities
with those of known primary cancers and to choose a treatment approach
based on similarities in the presentations.

For the vast majority of patients with UPC, well-defined clinico-
pathologic characteristics allowing reasonably accurate prognostic and ther-
apeutic subgrouping are not immediately evident, and the identification of
reliable prognostic indicators has proven challenging. In fact, only in small
numbers of patients the overall similarity of the clinical UPC presentations
to that of known primary cancers at a similar stage has resulted in the iden-
tification of subsets of UPC patients. These subsets include women with
axillary node metastases (2-4), women with peritoneal carcinomatosis and
serous-papillary histology (5,6), patients with squamous cell carcinoma in
cervical nodes (7), young men with the “extragonadal germ cell cancer syn-
drome™ (8-10) of poorly differentiated cancer (PDC) histology, midline
(mediastinal /retroperitoneal) and lymph node disease sites, and in some
patients by the elevation of the  subunit of human chorionic gonadotropin
(B-HCG) and/ or of a-fetoprotein (AFP) in plasma or positivity by immuno-
histochemistry. For the majority of patients who do not fall into one of
these rather favorable subsets., a number of studies with multivaniate ana-
lyses 1dentified poor PS, liver metastases, and abnormal serum lactate dehy-
drogenase (LDH) levels as the main recurrent adverse prognosticators. No
international consensus has been defined. The knowledge of prognostic fac-
tors may help the oncologist to refine the daily management of patients to
assess the results and to design clinical research studies. The assumptions
concerning the type of the occult primary 1in some of these patient subgroups
are supported by a similar prognosis, clinical course, and high response rates
to treatments approprate for the putative primary of origin, histological
and biological characteristics, and occasional observations of the metachro-
nous appearance of the primary (2.4,11.12). Additional UPC subsets with
higher rates of response to chemotherapy and longer survival have been
described based on a combmation of histologic characteristics and response
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to platinum-based chemotherapy. They include patients with poorly differ-
entiated neuroendocrine carcinomas (13.14) and the evolving group of
patients with PDC and poorly differentiated adenocarcinoma (PDA) histol-
ogy. While the median survival for UPC is of approximately 7 to 11 months,
with less than 2% of the patients alive at five years (15-17), survival in
patients belonging to these subgroups has been reported to be frequently
measured in years.

PROGNOSTIC FACTORS IN UPC PATIENTS WITH
PDC AND PDA

The initial description of a favorable prognosis subgroup of PDC and PDA
patients initially included a small set of patients with common characteristics
of male sex, young age, PDC or PDA histology, tumor involvement of lungs,
mediastinum, retroperitoneum, and peripheral lymph nodes, elevated levels
of AFP and/or B-HCG, and positive immunohistochemistry for these mar-
kers. The clinical course of these patients was characterized by a high rate
of response to chemotherapy and by prolonged recurrence-free survival.
The underlying primary was deemed to be a germ cell tumor, and this presen-
tation was named the “unrecognized extragonadal germ cell tumor syn-
drome.” Subsequently, a series was described of 71 unknown primary
patients with PDC histology of which 62 were treated with a cisplatin-based
regimen. A complete response rate of 22% was observed. Tumor location in
peripheral lymph nodes, mediastinum, and retroperitoneum was significantly
associated with favorable treatment outcome, with the underlying primary
deemed to be a germ cell tumor. Treatment with a platinum-based regimen
was advocated for all UPC patients with PDC histology. especially if peri-
pheral lymph nodes, retroperitoneum, or mediastinum were mvolved (9).

With the increasing use of immunohistochemistry techniques for the
evaluation of clinical biopsy material, however, 1t became apparent that sev-
eral of the patients diagnosed with PDCs of unknown primary on morpho-
logical grounds only (and who had complete responses to platinum-based
chemotherapy) had instead other malignancies such as lymphoma, mela-
noma, and germ cell tumors (18).

Hainsworth et al. (19) studied a prospectively compiled series of 220
patients treated with cisplatin-based chemotherapy over a period of 12 years.
The median age was 39 years; 166 patients were males and 54 females. ECOG
PS was zero to one in 188 patients and two to three in 32. In 48% of the
patients, mediastinum, retroperitoneum, or peripheral lymph nodes were
the dominant site of disease. Histologies after mitial assessment by morphol-
ogy on light microscopy were PDC (142 patients), PDA (51 patients), PDC
with neuroendocrine features (12). and poorly differentiated malignant
neoplasm (4 patients). In certain patients, pathological diagnoses were
revised at different intervals after study entry based on additional information
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obtained after rebiopsy, at autopsy. and after retrospective pathology
evaluation including immunohistochemistry. The definitive diagnoses were
PDC, 97 patients; PDA, 70 patients; PDC with neuroendocrine features,
25 patients; melanoma, 8 patients: lymphoma 6 patients; poorly differen-
tiated squamous cell carcinoma and sarcoma, 5 patients each: and yolk
sac tumor, peripheral neuroepithelioma, mixed PDA /neuroendocrine
carcinoma, and adenocarcinoma of the prostate, 1 each. Chemotherapy
regimens varied during the period of accrual but all were cisplatin-based.
Other drugs used were etoposide, bleomycin, vinblastin, ifosfamide, and
doxorubicin. The majority of patients (209) received at least two courses of
chemotherapy and were evaluated for response. The remainder were consi-
dered nonresponders. All patients were included in the survival calculations.
The overall response rate was 62% with 26% complete responders. Median
survival was 12 months with a 12-year survival of 16%.

The authors analyzed the correlation of eight clinical and pathologic
variables with favorable responses to chemotherapy (complete response
and disease-free survival) (Table 1). At age greater than 35 years, more than
two sites of metastases, metastatic sites other than retroperitoneal or
peripheral lymph nodes, elevated LDH, history of smoking more than 10
pack-years had a significant correlation with unfavorable response to
chemotherapy. Elevated carcinoembryonic antigen (CEA) was significantly
correlated with unfavorable outcome by univariate but not by multivariate
analysis.

van der Gaast et al. studied 77 eligible previously untreated patients
enrolled in two consecutive chemotherapy trials of BEP (cisplatin, bleomy-
cin, intravenous ctoposide: 59 patients) and DDV /VP (cisplatin and oral
etoposide: 18 patients) (20). The patients were required to have PDA or
undifferentiated carcinoma histology. Histologies other than carcinoma
or adenocarcinoma (such as lymphoma) and overt germ cell tumors were
carefully excluded using morphology, immunohistochemistry, and electron
microscopy. Patients with elevated serum levels of AFP and/or B-HCG
were also excluded. Most patients met previously described diagnostic cri-
teria of the advanced PDCs of unknown primary site syndrome described
by Greco et al. (9). Median survival was eight months, the estimated survival
rate at five years was 15%, and overall response rate was 42%. Five of the
nine complete responders had metastases limited to the lymph nodes.

The authors evaluated demographic, clinical, and laboratory variables
for their significance as prognostic factors. Univariate analysis identified PS,
histology. bone metastases, liver metastases, level of alkaline phosphatase,
and AST as significant predictors of survival, of which lower PS and higher
than normal alkaline phosphatase retammed significance as independent
adverse variables on multivariate analysis (Table 1). On the basis of these
findings. the authors were able to subdivide the study patients into three
prognostic groups: a favorable prognostic group with PS of 0 and normal
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alkaline phosphatase (median survival =>4 years, response rate 69%), an
intermediate prognostic group with either PS > 0 or elevated alkaline
phosphatase (median survival = 10 months. response rate 46%). and a poor
prognostic group with PS > 0 and elevated alkaline phosphatase (median
survival = 4 months, response rate 26%) (20).

To evaluate the prevalence of PDC and PDA 1n an unselected popula-
tion of UPC patients and to estimate whether the favorable treatment
response profile and survival of PDC/PDA patients could be confirmed
in a large series of consecutive patients with UPC, Lenzi et al. (21) studied
957 unselected, consecutive UPC patients for whom a full pathologic evalua-
tion was available. Noncarcinoma histology was carefully excluded. Lenzi
found that 140 patients were diagnosed with PDC and 197 patients with
PDA. The median ages were 60 years for PDC and 39 years for PDA.
No significant difference was detected in the male/female ratio between
the two groups. Median survival for PDC patients was 13 months and
for PDA patients nine months, with PDC histology being statistically signi-
ficant by univariate Cox analysis (Table 1). By multivariate analysis,
however, there was no significant survival advantage to PDC histology.
Patients with PDC and PDA were shown, by multivariate regression analy-
sis, to have a prognosis similar to that of patients with non-PDC and
adenocarcinoma, respectively. When data were analyzed by recursive parti-
tioning classification and regression tree (CART) analysis, no split occurred
on poor tumor differentiation, indicating that this characteristic was not
an independent predictor of survival. AFP and B-HCG levels less than
3.4mIU/mL and 2.8 ng/mL, respectively, predicted best survival duration
for those patients in whom they were measured. Treatment with platinum-
based regimens, non-platinum based regimens, and no chemotherapy had
no demonstrable effect on survival. Important favorable determinants of
survival in the PDC/PDA group were presence of lymph node involvement,
female sex, less than three metastatic sites, carcinoma histology, and
age <64 years.

Patients with neuroendocrine and squamous cell carcinomas of
unknown primary had significantly longer survivals than patients with either
PDC or PDA (26 and 22 months, respectively).

The findings of this study appear to be supported by the results of
more recent phase II trials in which patients with both well-differentiated
and poorly differentiated carcinoma histology were treated using the same
platinum-based regimens. A study of carboplatin, paclitaxel, and etoposide
conducted by Greco and Hainsworth included 30 patients with well-
differentiated adenocarcinoma and 21 with PDA or PDC. Response rates
were not significantly different (45% and 48%) in the two groups (22). In
a study of carboplatin and paclitaxel in UPC, Briasoulis et al. included 45
patients with adenocarcinoma and 27 with undifferentiated carcinoma.
Response rates were 40% and 37%, respectively (23).
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PROGNOSTIC FACTORS IN THE GENERAL POPULATION
OF UPC PATIENTS

Several clinical characteristics and laboratory parameters have been pro-
posed as relevant prognostic variables in populations of UPC patients not
selected for histology of PDA or PDC.

Kambhu et al. (17) enrolled 62 patients in a phase Il study of
mitomycin—¢, vindesine, and adriamycin. Patients with anaplastic tumors
and PDC of unclear lineage were excluded. Fifty-seven patients were evalu-
able for response and survival. Median survival was seven months; overall
response rate was 30%, and 5% of the patients had a complete response.
Prognostic variables studied were sex, age, PS, number of sites of metastatic
disease, abdominal visceral metastases, or liver metastases (Table 2). Female
sex was the only variable significantly associated with response. When con-
trolling for gender. none of the other variables were significantly associated
with response. Absence of visceral metastases below the diaphragm, absence
of liver metastases and PS > 70% (Karnofsky) were associated with longer
survival by chi-square tests but only presence of visceral metastases below
the diaphragm was significantly related to (shorter) survival by Cox
regression analysis.

Abbruzzese et al. (16) studied natural history and prognostic factors of
657 unselected, consecutive patients with UPC. Median survival was 11
months, with 1.5% of the patients surviving beyond five years. Univariate
survival analysis identified four favorable characteristics: lymph node involve-
ment, carcinoma, squamous carcinoma. and neuroendocrine carcinoma his-
tology, and eight unfavorable characteristics: male sex. adenocarcinoma
histology. brain, bone, hiver, lung, pleural metastases. and number of meta-
static sites (survival decreased with increasing number of metastatic sites)
(Table 2). Age, race, skin, and peritoneal metastases did not significantly
affect survival. Multivariate analysis identified lymph nodal, peritoneal metas-
tases. and neuroendocrine histology as independent predictors of longer
survival. Male sex. ascending number of metastatic sites, adenocarcinoma
histology. and liver metastases were identified as unfavorable prognostic indi-
cators. Supraclavicular node involvement was also identified as a significant
negative prognostic factor. In an attempt to ascertain the possible influence
of treatment on the survival of these patients, the effect of chemotherapy on
the survival of patients with PDC or undifferentiated carcinoma (two patient
subgroups that had been described as responsive to cisplatin-based che-
motherapy) was retrospectively examined. Of these patients, 64 had received
chemotherapy, including cisplatin-based chemotherapy, and 45 had not
received chemotherapy as part of their treatment. No effect of chemotherapy
on survival was detected in this group, and the authors concluded that
chemotherapy was unlikely to have altered the natural history of the disease
in the remainder of the patients.
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Hess et al. (24) performed multivariate analysis on 1000 consecutive
UPC patients using Cox proportional hazards regression analysis and recur-
sive partitioning CART analysis. Twenty-six clinical vanables including
demographics (age, ethnicity, and sex), pathology charactenistics (histology,
and differentiation), number of metastatic organ sites, lymph nodal meta-
stases, mvolvement of specific nodal and extranodal sites were evaluated.
Median overall survival was 11 months and five-year survival was 11%.
The CART program generated a default tree alter determining the optimal
first split (presence or absence of liver metastases). Terminal subgroups size
was constrained to no less than 20 patients. Ten groups were generated. The
group with the longest median survival (40 months) constituted 127 patients
with one to two sites of metastases, histology other than adenocarcinoma,
and no adrenal, bone, liver, or pleural metastases. The group with the sec-
ond longest median survival (24 months) comprised 28 patients with liver
metatases of neuroendocrine carcinoma. The shortest surviving groups, with
median survival of five months, included 153 patients with age >61.5 years,
histology other than neuroendocrine, liver involvement, and 23 patients
with adrenal metastases. An additional, not previously described group,
of 76 patients with pleural involvement and a median survival of nine
months was also identified. Two alternative trees were then created using
an initial split on histology and lymph node involvement, respectively.
The groups generated by the split on histology were similar to those of
the default tree. The groups generated by the split on lymph nodes included
a best survival group of 99 patients with non-adenocarcinoma histology,
one or two involved sites, and lymph node mvolvement (median survival
of 45 months); the two groups with the shortest survival (five months) were
characterized by non-neuroendocrine histology, liver involvement, no
lymph node involvement (117 patients), and by adrenal involvement, lymph
node imvolvement, and more than two sites of metastases (39 patients). This
study confirmed, using a different methodology, the prognostic importance
of previously described variables such as liver and lymph nodal metastases.
tumor histology, and number of metastatic sites, and identified new patient
subgroups with unfavorable prognosis.

Culine et al. (25) focused on the study of baseline characteristics of
potential prognostic value for UPC patients not belonging to subgroups
with defined treatment indications to develop and validate a prognostic
model of practical utility in the design of chinical trials in UPC. The refer-
ence population comprised 150 consecutive patients retrospectively identi-
fied, of whom approximately one-third had been enrolled in clinical tnals.
Patients with a single resectable site of metastasis, women with adenocarci-
noma and axillary node mnvolvement, women with papillary serous perito-
neal carcinoma, patients with squamous or neuroendocrine histology were
not eligible. Independent prognostic factors were determmed using Cox
regression analysis removing nonsignificant variables using a stepwise
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selection procedure. Median patient age was 57 years, median survival was
7.5 months. Two-year survival rate was 11%. One hundred and forty
patients received chemotherapy, and 86% of those received a platinum-
based regimen. By univariate analysis, adverse prognostic factors were PS
of 2 to 3, presence of liver metastases. and more than two metastatic sites.
Poor PS and liver metastases were confirmed as independent significant
prognostic variables by multivariate analysis. A prognostic model including
a good risk group (no liver metastases and good PS), an intermediate risk
group (one only of liver metastases or poor PS), and a poor risk group (poor
PS and liver metastases) identified cohorts of patients with significantly
different median survivals of 10.8, 6, and 2.4 months, respectively. The
authors then evaluated biologic parameters obtained prior to treatment,
of which elevated serum LDH levels was shown to retain independent sig-
nificance after multivariate analysis. Multivariate analysis including clinical
and biological parameters showed no independent prognostic value for liver
metastases. PS 2 to 3 and elevated LDH levels retained significance. A
second prognostic model including the two significant predictors was vali-
dated in an independent data set of 116 patients. Median survival for good
and poor risk groups were significantly different at 12 and 7 months, with
one-year survival rates of 53% and 23%. The longer survival observed for
the poor prognosis group in the validation set compared with the reference
population was attributed by the authors to lower representation in the vali-
dation set of patients with poor PS.

This strategy resulted in a simple and validated prognostic model with
practical applicability in the design of clinical trials.

PROGNOSTIC FACTORS AND UPC CLINICAL TRIALS

Evaluation of the results of phase II trials and comparison of results of dif-
ferent trials can be difficult if a practical and rehable mstrument to assess
prognostic factors in the study population 1s not available. The prognostic
profile of the patients population can affect trial results by introducing a
source of variability that 1s unrelated to the treatment effect that the trial
seeks to estimate. In a randomized trial of cisplatin in combination with gem-
citabine or irinotecan in UPC, conducted by the French Study Group on car-
cinomas of unknown primary site, although response rates of 55% and of
38%. respectively were observed, median survivals were only eight and six
months; 60% of the patients belonged to a poor prognosis group. possibly
contributing to the short survival (26). In a study of carboplatin and taxol
in UPC, with an overall response rate of 38.7%, the authors reported a
response rate of only 15% for patients with liver, bone, or multiorgan invol-
vement, while patients with peritoneal carcinomatosis had a response rate of
68.4% and patients with predominant nodal disease had a response rate
of 47.8%. Overall median survival was 13%. In the group of patients with
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visceral or disseminated metastases survival was 10 and 15 months in the
group of patients with lymph node disease (23). The majority of recent
phase II trials conducted in UPC have attempted to reduce the
heterogeneity of the study population by excluding patients belonging in
well-defined clinico-pathologic subgroups with specific treatment indications
and well-defined probability of response/survival differing from those
expected 1n the general populations of UPC patients. These subgroups have
included patients with clinical features resembling those of specific primaries
of a defined anatomic site (breast, squamous carcinoma of the head and neck,
and ovarian carcinoma) or with specific histology (neuroendocrine tumors)
known to predict prolonged survival. Present understanding of the distribu-
tion of prognostic factors in UPC patients suggests that these subgroups
quantitatively represent a small portion of the variability of UPC; their exclu-
sion leaves unaddressed potential imbalances in important determinants of
prognosis such as PS, sex, number of metastatic sites, and type of metastatic
sites (lymph nodes, liver, and other visceral sites) and certain laboratory
parameters LDH.

In other trials, patient enrollment has been restricted to specific patient
subgroups (PDA and PDC) deemed to benefit from specific treatment
(platinum-based chemotherapy) and to have a distinctly favorable prognosis
in regard to treatment response and survival. With the routine use of immu-
nohistochemistry as part of the clinical pathologic evaluation, patients that
might in the past fit these criteria but who actually had undiagnosed malig-
nancies with favorable prognosis (lymphoma and germ cell tumors) have
become progressively less likely to be included under these categories. An
apparent shift in the reported response and survival of PDC histologies
towards that of their nonpoorly differentiated counterparts has occurred
in more recent studies, bringing their prognosis under similar determinants
to the overall population of UPC patients. As a result, in more recent trials
these patients have generally been included in studies of chemotherapy regi-
mens targeted to the broader population of UPC patients.

CONCLUSION

In UPC, the diagnostic uncertamnty as to the nature of the primary cancer
also affects the formulation of a prognosis. For a small minority of patients,
the presence of clusters of clinical characteristics that are easily apparent
upon routine clinical evaluation mirrors the presentation of specific primary
cancers except for the absence of a demonstrable site of origin. For those
patients the prognosis also tends to be similar to that of patients with the
corresponding primary of similar stage, and treatment choices are usually
straightforward. For the majority of the patients, who present with combi-
nations of clinical characteristics not easily matched to any specific primary
of onigin, formulating a prognosis depends on the less intuitive process of
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rigorous statistical evaluation. Many of the studies addressing the identifica-
tion of prognostic factors in UPC have evaluated relatively small numbers
of selected patients. Larger studies of unselected. consecutive patients have
not confirmed the relevance of some of the variables thus proposed (21.24).
Prospective data collection on large numbers of consecutive unselected
patients with UPC appears to be an indispensable prerequisite for the reli-
able identification of such factors. Utilizing exclusively patients entered 1n
clinical trial for the determination of prognostic factors affecting survival
tends to result in the underestimation of the role of certain variables that
are selected on the basis of eligibility criteria. Conversely, unrecognized
strong determinants of survival may offset treatment effect causing difficul-
ties in correctly evaluating and comparing trial outcomes.

The results of reported studies suggest that the use of CART analysis
for the evaluation of UPC patients has the potential to result in the defini-
tion of additional relevant prognostic subgroups. The limitations of the
method that include difficulty in interpreting P values (requiring validation
on independent data) and the possible failure to detect small linear effects
(24) are offset by the ability of CART to identify homogeneous prognostic
patient subgroups using direct clinical characteristics that are logically com-
bined, and to provide individual estimates of survival probability based
directly on clinical variables (24).

Ongoing and planned clinical trials led by the French National group
designed around the prognostic model developed and validated by Culine
et al. (25) will target the study of more aggressive treatment regimens to
good prognosis of UPC patients and studies of low toxicity chemotherapy
versus best supportive care only to subgroups with poor prognosis. More
extensive use and prospective evaluation of CART-generated prognostic
models may also help in the definition of less heterogeneous UPC popula-
tions more suitable for focused clinical trials. Studies of the basic biology
of UPC aiming to identify specific molecular targets promise to also provide
additional useful prognostic indicators. Use of gene profiling to compare
known primary tumors with UPC may lead to an increase in the rate of iden-
tification of the primary site, thereby reducing the number of patients for
whom the lack of a specific diagnosis contributes to prognostic uncertainty.
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INTRODUCTION

One of the major advances in the management and treatment of patients
with unknown primary carcinoma has been the recognition of several favor-
able subsets within this heterogeneous group. Although patients who fit into
one of these subsets comprise only a minority of the entire group, they can
be 1dentified on the basis of specific clinical or pathological features. Early
recognition of these patients 1s important, because specific treatments can
improve outcome and extend survival.

The appropriate mnitial evaluation for accurate recognition of these
treatable subsets has been described in Chapter 4. In this chapter, the recom-
mended treatments for each subset will be discussed, as well as expected out-
come of patients. Since two of the treatable subsets (women with 1solated
axillary adenopathy and patients with squamous cancer ivolving cervical
lymph nodes) are discussed in separate chapters. they will be briefly men-
tioned here.

WOMEN WITH PERITONEAL CARCINOMATOSIS

In women. adenocarcinoma causing diffuse peritoneal mvolvement usually
originates m the ovary, although carcinomas arising in the gastromtestinal
tract or breast can occasionally produce this syndrome. In one large study.
55% of women who presented with malignant ascites had a primary site
identified in the ovary. while 25% had nongynecologic primary sites identified.

79
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In the remaining 20% of women, no primary site could be identified at the
time of laparotomy (1). In most patients with peritoneal carcinomatosis of
unknown primary site, histologic features resemble ovarian carcinoma, with
features such as papillary configuration or psammoma bodies. However,
some patients have poorly differentiated carcinoma, analogous to poorly dif-
ferentiated epithelial ovarian carcinoma. Serum levels of CA 125 are usually
elevated. This syndrome occurs more frequently in women with BRCA-1
mutations, and occasionally develops in women from families at high risk
for ovarian cancer even after prophylactic oophorectomy (2,3). When
histologic features suggest ovarian carcinoma, this syndrome has been
termed “multifocal extraovarian serous carcinoma’™ or ““peritoneal papillary
serous carcinoma.”

Several case reports in the 1980s suggested excellent responses of
patients with this syndrome when treated with chemotherapy effective
against ovarian cancer. Subsequently, several reported series have better
characterized the responsiveness of these patients. As summarized in Table 1,
several investigators have documented high initial response rates with long-
term remissions m 13% to 20% of patients (4-9). Chemotherapy regimens
containing cisplatin and cyclophosphamide have been used most frequently;
however, recent reports have documented the activity of platinum/paclitaxel
regimens (9). As in ovarian cancer, most long-term remissions have been
observed in patients who had successful surgical cytoreduction prior to
receiving chemotherapy. The general acceptance of the chemosensitivity of
patients in this group is now signified by the routine inclusion of such patients
in clinical trials for advanced ovarian carcinoma.

In summary, women with metastatic adenocarcinoma involving the
peritoneal surface have tumors that are distinct in biology and are often
responsive to chemotherapy. Optimal management of these patients should

Table 1 Peritoneal Carcinomatosis in Women: Treatment Results

[nvestigator No. of Response
(References) patients  Chemotherapy rate 5-year survival
Strnad et al. (4) 18 Cisplatin-based 39% 28% (3 yr)
Dalrymple et al. (5) 31 Cisplatin-based 32% 0
Ransom et al. (6) 33 Cisplatin-based NR 20%
Fromm et al. (7) 44 Cisplatin/ 64% 22%
cyclopho-
sphamide
Bloss et al. (8) 33 PAC 64% 15%
Piver et al. (9) 46 PAC, TP 66% NR

Abbreviations: C, cyclophosphamide; A, doxorubicin; P, csplatin T, pachtaxel; NR, not
reported.
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follow guidelines for stage III ovarian cancer, mcluding initial maximal
surgical cytoreduction if possible, followed by postoperative chemotherapy.
Since taxane/platinum combinations have proved superior in advanced
ovarian cancer (10,11). these regimens should also be employed for the treat-
ment of women with peritoneal carcinomatosis.

The syndrome of peritoneal carcinomatosis with papillary serous his-
tology and elevated serum CA 125 may also occur rarely in males (12). A
similar management approach in these patients seems reasonable, particu-
larly 1f tumor involvement 1s i1solated to the peritoneum.

WOMEN WITH AXILLARY LYMPH NODE METASTASES

Metastatic breast cancer should be suspected in all women who are found to
have metastatic adenocarcinoma involving axillary lymph nodes. The 1nitial
pathologic evaluation should include measurement of hormone receptor
and HER2 status; elevated levels provide strong evidence for the diagnosis
of breast cancer (13). Magnetic resonance 1imaging (MRI) and positron
emission tomography (PET) scanning have aided in the identification of
occult breast primary tumors, even after normal physical examination and
mammography (14.15).

In patients who have no demonstrable breast primary. clinical manage-
ment should follow guidelines for stage II breast cancer. Patients with involve-
ment 1solated to unilateral axillary lymph nodes have prognoses with
treatment similar to patients with stage Il breast cancer. The treatment of this
well-recognized subgroup 1s detailed in Chapter 11.

ADENOCARCINOMA PRESENTING AS A SINGLE
METASTATIC LESION

In occasional patients, only a single metastatic lesion can be identified even
after a complete staging evaluation. Single lesions have been described in a
variety of sites, including lymph nodes, brain, adrenal gland, lung, liver, and
bone. The possibility of an unusual primary site mimicking a metastatic
lesion should always be considered, but this possibility can usually be
excluded on the basis of clinical or pathologic features. Prior to planning
treatment, a PET scan 1s probably helpful in this patient group, primarily
for the purposes of excluding other occult metastatic sites (16).

In most patients who present with a single metastatic lesion, other
metastatic sites become evident within a relatively short time. However, defi-
nitive local treatment sometimes produces long disease-free mtervals, and
occasionally patients have prolonged survival. For example, in one report
of patients presenting with 1solated single brain metastases (a site in which
the lesions were unquestionably metastases rather than unrecognized
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primary lesions), 153% of patients remained without evidence of other tumor
progression five years after definitive resection of the brain metastasis (17).
Therefore, the resection of the solitary lesion should be undertaken, if clini-
cally feasible. In some instances, local radiation therapy may also be appro-
priate to maximize the chance of local control (17,18).

Following successful local treatment, the concept of employing
“adjuvant” systemic chemotherapy 1s attractive. In 1solated case reports,
such patients have had long-term survival. However, there has been no sys-
tematic study of this 1ssue, and proof of its superiority versus local treatment
alone 1s lacking.

YOUNG MEN WITH FEATURES OF EXTRAGONADAL GERM
CELL TUMOR

The diagnosis of extragonadal germ cell tumor should be suspected 1n young
men who develop poorly differentiated carcinoma with involvement of the
mediastinum or retroperitoneum. Lung metastases are also common 1n this
group of patients. In this clinical setting, elevated levels of either HCG or
a-fetoprotein add further evidence to support the diagnosis of extragonadal
germ cell tumor. Since there are no immunoperoxidase stains that are
entirely specific for germ cell tumors. this diagnosis sometimes remams in
doubt after standard pathologic evaluation. Detection of the 1(12p) chromo-
somal abnormality specific for germ cell tumors has confirmed the diagnosis
of extragonadal germ cell tumor in some of these patients (19).

Since extragonadal germ cell tumors are potentially curable with cisplatin-
based combination chemotherapy, young men with these clinical features should
be managed according to standard guidelines for extragonadal germ cell tumors.
Initial treatment should include a combination of cisplatin, etoposide. and
bleomycin (20). or a regimen with proven equivalent efficacy. In patients who
have a good response after four courses, but have residual radiographic abnorm-
alities, definitive surgical resection should be considered if feasible.

Numerous case reports in small patient series have documented the
high level of sensitivity of this group of patients, when treated with che-
motherapy regimens active against germ cell tumors (19.21-25). From these
small series, it i1s difficult to estimate the complete response rate in this
patient group: however, patients with multiple clinical features of extrago-
nadal germ cell tumors are most likely to respond well.

SQUAMOUS CARCINOMA INVOLVING CERVICAL
LYMPH NODES

The cervical lymph nodes are the most common metastatic site for squa-
mous cell carcinoma of unknown primary origin. Patients are usually middle
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aged or elderly and many have a history of tobacco and alcohol use. In most
patients, unilateral involvement of upper or mid-cervical lymph nodes is evi-
dent at presentation. Optimal evaluation includes a thorough endoscopic
evaluation of the oropharynx. hypopharynx, nasopharynx, larynx, and
upper esophagus, with biopsy of all suspicious areas. Computed tomogra-
phy (CT) of the neck and PET scanning are also useful m identifying
primary sites in the head and neck, as well as precisely defining the extent
of lymph node involvement. With such an evaluation, a primary site in
the head and neck area 1s identified in approximately 85% of patients (26).

When a thorough chinical evaluation fails to reveal a primary site,
these patients should be treated according to established guidelines for the
management of locally advanced squamous carcinomas of the head and
neck. A detailed discussion of treatment of this patient subset is presented
in Chapter 10, The potential for long-term, disease-free survival in this
patient subset has long been recognized, and has been documented 1n multi-
ple series of patients (27-33). In recent years, combined modality therapy
with concurrent radiation therapy and chemotherapy has improved the out-
come for patients with locally advanced head and neck cancer. Such
approaches also appear highly effective in patients with squamous carci-
noma involving cervical lymph nodes; recent reports have documented
long-term survival in the 50% to 60% range (32,33).

SQUAMOUS CARCINOMA INVOLVING INGUINAL
LYMPH NODES

Most patients with squamous cell carcinoma involving inguinal lymph
nodes have a detectable primary site in the genital or anorectal area. Digital
rectal examination and anoscopy should be routinely performed to exclude
lesions in the anorectal area. All women should undergo careful pelvic
examination with biopsy of any suspicious areas. Identification of a primary
site in these patients 1s important, since potentially curative therapy is avail-
able for carcinomas of the anus, vulva, vagina, and cervix, even after spread
to regional lymph nodes.

For the occasional patient in whom no primary site 1s identified, defi-
nitive local therapy with imguinal lymph node dissection or radiation ther-
apy can result i long-term survival (34). In recent years, combined
modality therapy with concurrent chemotherapy and radiotherapy has
improved prognosis for several of the primary cancers arising in this region
(e.g.. anus. cervix, and bladder). Owing to the rarty of squamous carcinoma
of unknown primary site presenting i inguinal lymph nodes, systematic
study of combined modality therapy for this syndrome has not been pub-
lished. However, combined modality treatment with concurrent radiother-
apy and platinum-based chemotherapy seems reasonable m such patients.
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NEUROENDOCRINE CARCINOMA WITH AN UNKNOWN
PRIMARY SITE

A broad spectrum of neuroendocrine carcinoma is now recognized, in part
due to improved pathologic methods for making the diagnosis. Most well-
described neuroendocrine tumors have indolent biology and typical histolo-
gic features (e.g.. carcinoid tumors, 1slet cell tumors, and paraganglioma). A
second group of neuroendocrine tumors, typified by small cell lung cancer,
can be readily identified by light microscopy. and share an aggressive biol-
ogy. A third group of neuroendocrine tumors, previously under-diagnosed.
has high grade biology and no distinctive neuroendocrine features by light
microscopy. In this group. the initial diagnosis 1s often ““‘poorly differen-
tiated carcinoma”™ or “‘poorly differentiated adenocarcinoma™; neuro-
endocrine features are recognized only after immunoperoxidase staining
and/or electron microscopy is performed. Neuroendocrine tumors in each
of these three categories can present with an unknown primary site. Since
management differs substantially based on the expected tumor biology,
these three categories of neuroendocrine tumors are considered separately.

Low-Grade Neuroendocrine Carcinoma

Metastatic low grade neuroendocrine carcinomas are occasionally found
at metastatic sites without an obvious primary site. In such patients, the
metastases almost always involve the liver; some patients have concurrent
bone involvement. Some of these patients have clinical syndromes produced
by tumor secretion of bioactive substances. Pathologic exammation usually
reveals easily recognizable neuroendocrine tumors with carcinoid or islet cell
features and low mitotic activity. Occasionally, primary sites in the gastroin-
testinal tract or pancreas are subsequently identified during the chinical course.

Not surprisingly, these low-grade neuroendocrine tumors have an
indolent biologic behavior, similar to other typical carcinoid tumors. These
neoplasms are usually refractory to standard cytotoxic chemotherapy.
However. as in other carcinoid or islet cell tumors, local therapy (resection
of 1solated metastases, hepatic artery chemoembolization, radiofrequency
ablation) may provide substantial pallation by reducing tumor volume.
In addition, treatment with somatostatin analogs may result in long
periods of disease stability. 5-Fluorouracil-based chemotherapy produces
occastonal responses.

Small Cell Carcinoma

Patients with small cell anaplastic carcinoma at a metastatic site usually have
a bronchogenic primary. CT of the chest should always be performed. In
patients with risk factors for small cell lung cancer, fiberoptic bronchoscopy
should also be considered. A large number of extrapulmonary primary sites
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have also been described (e.g.., salivary gland, esophagus, bladder, prostate,
ovary, and cervix). When a primary site 1s identified, these tumors have been
collectively described as “extrapulmonary small cell carcinomas,” although
any molecular similarity to small cell lung cancer 1s doubtful. Patients with
localizing symptoms should have appropriate diagnostic studies performed
In an attempt to identify a primary site.

Patients with small cell anaplastic carcinomas of unknown primary
site usually demonstrate a rapidly progressive clinical course. Many patients
have multiple metastatic sites at the time of diagnosis. Unlike the low-grade,
carcinoid-type neuroendocrine tumors, these tumors are responsive to
chemotherapy, and all patients should be considered for a trial of treatment
at the time of diagnosis. Although “optimum”™ chemotherapy regimens are
not defined, combination regimens effective in the treatment of small cell
lung cancer are currently recommended. For patients with a single site of
tumor involvement, local radiation therapy in conjunction with chemother-
apy should also be considered.

Poorly Differentiated Neuroendocrine Carcinoma

In 10% to 15% of poorly differentiated carcinomas of unknown primary site,
immunoperoxidase staining or electron microscopy identifies neuroendo-
crine features. In some of these patients, neuroendocrine features are also
suggested by light microscopic examination, whereas in others the light
microscopic diagnosis 1s “‘poorly differentiated carcinoma.” Patients with
poorly differentiated neuroendocrine carcmomas have rapidly growing
tumors with frequent widespread metastasis and poor prognoses. These neo-
plasms are rarely associated with clinical signs and symptoms produced by
tumor secretion of bioactive substances.

Recognition of this patient subset 1s important, since poorly differentiated
neuroendocrine carcinomas are often highly sensitive to combination che-
motherapy. In a retrospective evaluation of 43 such patients treated within a lar-
ger group of patients with unknown primary cancer, Hainsworth and Greco
documented objective responses in 33 of 43 evaluable patients (77%) when trea-
ted with platinum/etoposide-based regimens (35). Thirteen of these patients
had complete responses, and eight remained continuously disease-free more
than two years after completion of therapy. Other case reports have also docu-
mented long-term survival of patients with aggressive neuroendocrine tumors
of unknown primary site who received platinum-based chemotherapy (36.37).

More recently, we have treated patients with poorly differentiated
neuroendocrine carcinoma 1n a prospective clinical trial, evaluating the com-
bination of paclitaxel, carboplatin, and etoposide (38). Preliminary results of
this prospective trial have confirmed the chemosensitivity of many of these
neoplasms. To date, 13 of 28 patients (46%) have had major responses, with
a two-year survival of 38%.
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The origin of these poorly differentiated neuroendocrine tumors
remains unclear, but it i1s likely that the group is heterogeneous. Some
patients may have small cell lung cancer with an “occult”™ primary site.
However, the absence of a smoking history makes the diagnosis of a pul-
monary primary unlikely in most patients. It is probable that some of these
tumors are undifferentiated variants of carcinoid tumors, albeit without a
recognizable primary site. Metastatic anaplastic neuroendocrine carcinomas
of gastromntestinal origin (“anaplastic carcinoids™) have also demonstrated
sensitivity to platinum-based chemotherapy (39).

Although the nature of these tumors remains undefined, patients with
poorly differentiated neuroendocrine carcinoma often respond well to che-
motherapy, and all patients in this group should be considered for an
empiric trial of a platinum /etoposide-based regimen. In patients with a sin-
gle tumor site, local treatment (either surgical resection or radiation ther-
apy) should be considered in addition to combination chemotherapy.

POORLY DIFFERENTIATED CARCINOMA

The treatment and prognosis of patients with poorly differentiated carci-
noma of unknown primary site who lack characteristics of extragonadal
germ cell tumor remains controversial. Whether these patients represent
a distinct, treatable subset 1s questionable. In a group of 220 patients pro-
spectively identified and treated between 1978 and 1989, Hainsworth and
Greco reported a 62% overall response rate with 26% complete responses
(25). These patients received treatment with intensive cisplatin-based com-
bination regimens used in the treatment of advanced testicular cancer. A
minority of patients (14%) were tumor-free after a minimum follow-up
of eight years (40). Although this was a select group of patients, as evi-
denced by median age of 39 years, few patients had clinical characteristics
strongly suggestive of extragonadal germ cell tumor. Clinical features pre-
dictive of a favorable treatment outcome included tumor location in the
retroperitoneum or peripheral lymph nodes, fewer sites of metastases,
younger age, and a negative smoking history (25). However, elevation of
serum tumor marker HCG and AFP in the absence of other clinical fea-
tures of extragonadal germ cell tumor has not been predictive of che-
motherapy responsiveness in subsequent experience (41).

In contrast to this experience, the group at M.D. Anderson could not
identify a subset of patients with poorly differentiated carcinoma who
experienced long-term survival following chemotherapy (42). In a large
group of patients receiving a wide variety of treatments, no long-term survi-
vors were 1dentified, and poorly differentiated carcinoma patients had simi-
lar outcomes when compared with those with adenocarcinoma. However,
several of the same clinical features were found to be predictive of clinical
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response, including tumor location in lymph nodes, fewer metastatic sites,
young age, and female sex.

Lastly, the group of Institut Gustave Roussy, Villejuif, France. per-
formed a prospective study in which patients with a carcinoma of an
unknown primary which did not fit into one of the favorable subsets
described 1n this chapter were treated differently according to pathological
differentiation: a cisplatin—etoposide association in poorly differentiated
carcinomas and a cisplatin and 5-fluorouracil association in well- or moder-
ately well-differentiated carcinomas (43). In this study, no obvious survival
difference was seen between the two groups.

At present, a trial of combination chemotherapy should be considered
for most patients with poorly differentiated carcinoma of unknown primary
site. As previously discussed, patients with clinical features of extragonadal
germ cell tumors should receive intensive cisplatin-based chemotherapy with
a regimen used for the treatment of germ cell tumors. For other patients in
this group who have good performance status, a trial of platinum-based che-
motherapy should also be considered. We have recently included these
patients in clinical trials evaluating empiric platinum /taxane regimens.

CONCLUSION

Table 2 provides a summary of the various treatable subsets of patients
described 1n this chapter, with brief treatment recommendations. For several
of these subsets, recommendations for treatment parallel the treatment of
specific carcinomas of known primary site. As treatment evolves and
improves for these cancers, the treatment approach for the much less
common unknown primary counterparts should also change. Since
many of these subsets are relatively rare, 1t 1s unlikely that definitive treatment
series will be available to substantiate the advantages of such treatment
changes. Ultimately, better treatment of unknown primary cancer will
parallel improvements mn treatment for more common advanced solid
tumors, particularly those of lung and gastroimntestinal origin. With the recent
vastly improved understanding of the malignant process, and the mtroduc-
tion of a variety of targeted agents, further advances in the near future
seem likely.
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INTRODUCTION

The literature regarding chemotherapy for patients with unknown primary
cancers 15 relatively scant and requires interpretation in light of the many limi-
tations of the available data. These patients represent an extremely heteroge-
neous population with respect to age, clinical presentation, sites of metastasis,
functional status, and histology. Difficulties in classification has limited coop-
erative group studies and only 1n the last several years have a few investiga-
tors performed prospective therapeutic trials in groups of these patients.
Treatment has improved for many specific subsets of these patients as our
knowledge has continued to evolve, with an increasing ability to separate
groups with important therapeutic implications. The details of the various
chinical and pathological subsets of patients, which have now been fairly well
characterized. have been summanzed elsewhere (1.2). The classification and
[urther deliniation of various groups also continues to evolve and 1s likely
to expand considerably with the use of molecular techniques such as gene
expression profiing. Unfortunately, most patients with well-differentiated
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or moderately differentiated adenocarcinoma and poorly differentiated
carcinomas of unknown primary site do not correspond or fit into one of
the several favorable prognostic clinical or pathological subgroups.

HISTORICAL BACKGROUND

Various chemotherapy has produced low response rates. very few complete
responses, and even fewer long-term survivals in the past. Unfortunately,
most of these efforts were relatively futile. The results in several reported
series of patients in 45 trials (1518 patients) reported from 1964 to 2002
(1,2) are summarized briefly as follows.

5-Fluorouracil (5-FU) was the only single agent adequately studied mn
previously untreated patients and the response rates ranged from 0% to
16%. Cisplatin was reported as a single agent in only one series (3) with a
response rate of 19%. Single agent activity of methotrexate, doxorubicin,
mitomycin-¢, vincristine, and semustine have been reported mn 6% to 16%
(4). 5-FU, combined with doxorubicin and mitomycin-c and various modi-
fications, have been used often, based on the demonstrated activity of these
combination regimens in some gastrointestinal cancers (5-16). The com-
bination of 5-FU and leucovorin has been madequately evaluated, but
appears relatively inactive in liver metastasis with an unknown primary
(17), a group of patients often suspected of harboring gastrointestinal pri-
maries. Response rates from a review of all these prospective clinical trials
(1,2) varied from 8% to 57% (mean = 24%), complete responders less than
1%, median survival ranged from 4 to 16 months (mean = 6 months), survi-
val at one and two years were rarely reported, and disease-free survival
beyond two years was not reported.

In the last decade of the 20th century, several cisplatin-based combina-
tion chemotherapy regimens have been reported (1.2). In two small rando-
mized comparisons (5,8) of doxorubicin, with or without cisplatin, there was
no difference in median survival, but more toxicity occurred in the cisplatin-
containing arms. Later, a third small randomized trial (18) showed cisplatin,
epirubicin, and mitomycin-c to be superior to mitomycin-c alone (median
survival 9.4 vs. 5.4 months).

All these chemotherapy trial data need to be viewed with several factors
in mind. Most of these series of patients are small, and large randomized com-
parisons are lacking. Patients were not standardly evaluated or compared in
reference to sites of metastasis (nodal vs. visceral), performance status, sex.
and age. Many of the known clinical and pathological subsets associated with
better responses and survival with specific treatments were not yet known.

New chemotherapy used in recent studies has improved considerably for
patients with adenocarcinoma and poorly differentiated carcinoma who other-
wise cannot be classified into a more treatable or favorable subset. Several new
drugs with rather broad spectrum antineoplastic activity are changing the
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standard treatment for patients with several common epithelial cancers.
These drugs include the taxanes, gemcitabine (GC), irnnotecan (1C), topotecan,
and vinorelbine.

THE MINNIE PEARL CANCER RESEARCH
NETWORK EXPERIENCE

The Minnie Pearl Cancer Research Network, a large community-based
cooperative group, has completed five sequential prospective phase II trials
incorporating paclitaxel (19,20), docetaxel (20,21), GC (22), and IC (23) into
the first-line therapy for 396 patients with carcinoma of unknown primary
site since 1993, Patients with carcinoma of unknown primary site (any histol-
ogy) who were not defined in a “"treatable™ or favorable subset were entered
in these trials (with the exception of eight patients with poorly differentiated
neuroendocrine carcinoma on the first two trials). The chemotherapy proto-
cols, patient characteristics, response rates, and survivals are summarized in
Tables 1 and 2. The total response rate for all patients was 30% (107 of 353
evaluable patients), with 85 (94%) partial responders and 22 (6%) complete
responders. The median survival 1s 9.1 months, and the one-, two-, three-,
five-, and eight-year survivals are 38%, 19%, 12%, 8%, and 6%, respectively
(Fig. 1). The median progression-free survival 1s five months, and the one-,
two-, three-, five-, and eight-year progression-free survivals are 17%, 7%,
5%, 4%, and 3%, respectively (Fig. 2). The toxicity of all these regimens
was primarily myelosuppression, usually moderate, with a total of eight
(2%) treatment-related deaths.

The long-term follow-up on the first 144 patients (trials 1, 2, 3) 1s as fol-
lows: With a minimum follow-up of 4.8 years (range 4.8-8 years); the median
survival 18 10 months, and the one-, two-, three-, five-, and eight-year survi-
vals are 42%, 22%, 18%, 12%, and 10%, respectively. The actuarial survival
curves are similar for the 252 additional patients treated 1n trials 4 and 5.
There 1s no difference in survival in any of the studies. The effectiveness of
new therapy should be based on the survival and progression-free survival
at one year and beyond, as there are more important milestones than median
survival alone. There was no difference in survival for poorly differentiated
carcinomas versus adenocarcinoma. Women survived longer than men.,
and those with performance status 0 and 1 [Eastern Cooperation Oncology
Group (ECOG) scale] lived longer than those with performance status 2.

THE FRENCH EXPERIENCE

Several strategies of chemotherapy in both monocentric and muticenter pro-
spective trials were explored: high-dose chemotherapy with hematopoietic
stem cell support (24), dose-dense chemotherapy with hematopoietic growth
factor support (25). chemotherapy based on histological differentiation (26).
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Table 2 Response to Therapy and Survival of Patients in the Minnie Pearl
Cancer Research Network Experience

Study 1 Study 2 Study 3 Study 4 Study 5 Total

Number of patients 71 26 47 120 132 396
Partial response/ 48% / 22%/ 22%/ 21%/ 23%/  30%/
complete response 15% 4%, 0% 4% 6% 6%
l-year survival 48% 40% 33% 42% 35% 38%
2-}”(’.‘ ar survival 2044 28% 28% 23% 16% 19%
3-year survival 14% 16% 15% 14% Too 12%
early
S-year survival 12% 13% 10% Too Too 10%
early early
8-year survival 8% Too Too Too Too 8%
early early early early
Minimum follow-up (yr) 6.7 6 4.8 3 1 1

Range of follow-up (yr) 6.7-8 6-6.7 4858 346 1-2 1-8

Source: From Ref. 40.

and screening of new regimens, namely, cisplatin in combination with GC or
IC (27) or GC combined with docetaxel (28).

At the Montpellier Cancer Center, a prospective high-dose intensity
policy was developed from June 1995 to December 1999 with survival as
primary endpoint. In 20 patients with age less than 61 years, ECOG per-
formance status of 0 or 1, poorly differentiated adenocarcinoma or poorly
differentiated carcinoma, and no evidence of brain and bone marrow nvol-
vement, the treatment plan included four sequential high-dose alternative

Median survival; 9.1 months (95%s CL: 8.3 = 10.0)
Survival: 1 vear = 38%

2 vears = 19%

3 vears = 12%

5 vears = 8%

8 vears = 6%

z
o
=
o

Figure 1T Unknown primary carcinoma trials: combined overall survival. Survival
curve for 396 patients treated on five sequential prospective phase 11 trials by the Min-
nie Pearl Cancer Research Network. Source: From Refl. 40.
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Median PFsurvival: 5.0 months (95% C1: 4.3 - 5.5)
Progression-Free Survival: 1 vear = 17%
2 vears = 7%
3 vears = 5%
5 years = 4%

8 vears = 3%
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Figure 2 Unknown primary carcinoma trials: PF survival curve for 396 patients
treated on five sequential prospective phase II trials by the Minnie Pearl Cancer
Research Network. Abbreviation: PF. progression-free. Source: From Ref. 40.

courses combining doxorubicin/cyclophosphamide and etoposide and car-
boplatin with hematopoietic progenitor cell and growth factor support. In
82 other patients who did not comply with the above criteria, alternative bi-
monthly cycles of doxorubicin/cyclophosphamide and etoposide/cisplatin
were given with granulocyte macrophage-colony stimulating factor support.
The overall median survivals were 11 and 10 months, respectively (24.25).
From December 2000 to April 2003, 35 patients were treated with a com-
bination of docetaxel and GC. The median overall survival time was 10
months (28).

At Institut Gustave Roussy, Villejuif, a chemotherapy strategy based
on histological differentiation was designed from 1993 to 1998. Thirty pat-
lents with poorly differentiated carcinoma or poorly differentiated adenocar-
cinoma received a combination of cisplatin and etoposide. Eighteen patients
with well- or moderately differentiated carcinoma received cisplatin, contin-
uous infusion of 5-FU, and alpha-interferon. Median survivals were 9 and 16
months, respectively (26).

The French Study Group on Carcinomas of Unknown Primary
(GEFCAPI) conducted a randomized phase II study in 14 cancer centers
from August 1999 to November 2000 with the aim of assessing the efficacy
of cisplatin in combination with GC or IC. With a median follow-up of 22
months, the median survivals were 8 and 6 months in the GC and IC arms,
respectively (27).

AT THE END, DOES CHEMOTHERAPY IMPROVE SURVIVAL?

Randomized prospective clinical trials proving that any form of chemo-
therapy improves the survival of these patients over best supportive care
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alone have not been reported. Nonetheless, 1t certainly appears survival
1s now better than in the past. Historical control data are associated with sev-
eral difficulties, particularly the heterogencous patient population with so
many variables representing multiple subsets of patients. Prospective clinical
trial survival data (1.2) are helpful, but nearly all the results report only med-
1an survivals. In some of these early trials the one-year survivals were 10% to
20%, but two-, three-, and five-year survivals were not reported probably
because of early reporting or all the patients had died. Retrospective reviews
can be useful, but suffer from even greater variability than prospective results.

Several reports of survival for large numbers of patients with unknown
primary cancer are available for review (28-36) (Table 3) and may better
define the natural history of these patients. These reviews were generally
retrospective; therefore, treatments were not uniform, and some patients
received local therapy or no therapy. These series also contained patients now
known to fit into specific treatable or otherwise favorable subsets. Conver-
sely, some of these patients were debilitated and near death at the time of
diagnosis. There are 31,419 reported patients in these series (Table 3). The
median survival was five months with a one-year survival of 22% and
five-year survival of 5%. The survival at one year and beyond 1s largely
represented by subsets of patients with a more favorable prognosis (squa-
mous cell in neck nodes) who received local therapy (surgery or radiother-
apy) or those with very indolent tumors (such as carcinoids). This conclusion
1s supported by data in Table 4. Squamous (epidermoid) carcinoma and
well-differentiated neuroendocrine carcinoma (carcinoid, islet cell type

Table 3 Unknown Primary Cancer: Survival of All Patients®

Median 1-Year 5-Year
No. of survival survival survival
Study patients (mos) (%) (%)
Yale University (28) 1268 5 23 6
M.D. Anderson (29) 1000 11 43 11
University of Kansas (30) 686 6 21.5 5.1
Charity Hospital (31) 453 4 13.9 33
Johns Hopkins (32) 245 3 18 2
Mayo Clinic (33) 150 4 12 0.7
Southeast Netherlands (34) 1024 2.75 15 NR
Switzerland (35) 543 4 15 NR
SEER (306) 26,050 NR NR 5
Total 31.419 5 22 5

‘Includes treated and untreated patient groups, all histologies, and clinical presentations.
Abbreviations: SEER,, Surveillance, Epidemiology, and End Results Registries; NR, not reported.
Source: From Ref. 40.
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Table 4 Survival of Patients with Squamous Cell Carcinoma and Well-
Differentiated Neuroendocrine Carcinoma®

Median 1-Year 5-Year

Number survival survival survival
Study: center (Reference) (N) (mos) (%) (%)
Squamous cell carcinoma: 148 9 39 15
Yale (28)
All other patients: Yale 1120 5 21 5
Squamous cell carcinoma: 62 38 43
M.D. Anderson (29)
Well-differentiated 43 26 75 34
neuroendocrine carcinoma:
M.D. Anderson
All other patients: 895 9 35 8
M.D. Anderson
Squamous cell carcinoma: 48 10.1 NR NR
Switzerland (35)
All other patients: Switzerland 495 4 15 NR
Epidermoid carcinoma: 2670 NR NR 30
SEER (36)
All other patients: SEER 23.380 NR NR 5
Total:
Squamous/neuroendocrine 2971 20° 66" 30°
All other patients 25,890 6° 20° 58

“Includes treated and untreated patients

PSEER data not included in calculation (not reported).

“Switzerland data not included in calculation (not reported).

Abbreviations: SEER., Surveillance, Epidemiology. and End Results Registries: NR., not reported.
Source: From Ref. 40.

histology) reported from some series (total of 2971 patients) had median,
one-year and five-year survival rates of 20 months, 66% and 30%, respec-
tively. All the remaining patients in these series (total of 25,890 patients)
had median, one-year. and five-year survival rates of 6 months, 20%, and
5%, respectively.

These historical data make a very compelling and logical argument
that the newer chemotherapy regimens as administered in prospective clin-
1cal trials by the Minnie Pearl Research Network to 396 patients with rela-
tively poor prognostic features produces a meaningful prolongation of
survival for these patients. The long-term survivals at one-, two-, three-,
five-, and eight-years are 38%, 19%, 12%, 8%, and 6%, respectively. Survival
at one year 1s double and at two years 1s similar to the one-year survival of
historical control patients.
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Other investigators have reported early follow-up data with the newer
cytotoxic drugs including paclitaxel, docetaxel, GC, and [C-based regimens
(27.28,37-39), and the median survivals are similar to the 396 patients reported
here, but long-term follow-up has not yet been reported. Improvements in
therapy are best seen and documented as one-, two-, three-, and five-year
survival endpoints. Only about 20% of patients are long-term (greater than
two years) survivors: consequently, differences in survival beyond one year
may not be appreciated by comparing only median survival data.

CONCLUSION

Most patients with unknown primary adenocarcinoma or poorly differen-
tiated carcinoma do not conform to any previously defined “treatable™ or
favorable subset. These patients can now attain substantial clinical benefit
and prolongation of survival from the new cytotoxic drug combinations.
Despite the fact that randomized trials of treatment versus no treatment
have not been reported the median survival as well as one-, two-, three-.
and five-year survival results are substantially superior to the survivals of
these patients in the past. The survival for patients with unknown primary
carcinoma now are similar to the survivals of several other groups of
advanced carcinoma patients receiving various types of chemotherapy.
including extensive stage small cell lung cancer and advanced nonsmall cell
lung cancer. The standard therapy for good performance status patients
with carcinoma of unknown primary site 1s with one of the newer cytotoxic
combinations described above. There 1s major room for improvement, and
basic and clinical research remains a priority i order to continue to refine
and improve treatment.

REFERENCES

1. Greco FA, Hainsworth JD. Cancer of unknown primary site. In: Devita VT,
Hellman S, Rosenberg SA, eds. Cancer Principles and Practice of Oncology.
6th ed. Philadelphia, Lippincott: Williams and Wilkens, 2001:2537-2560.

2. Pavlidis N, Briasoulis E, Hainsworth J. Greco FA. Diagnostic and therapeutic
management of cancer of an unknown primary. Eur J Cancer 2003; 39:1990.

3. Wagener DJT, de Muelder PHM, Burghouts JT, et al. Phase II trial of cisplatin
for adenocarcinoma of unknown primary site. Eur J Cancer 1991; 27:755-757.

4. Casciato DA. Metastasis of unknown origin. In: Haskell C. ed. Cancer Treat-
ment. 4th ed. Philadelphia: W.B. Saunders Company, 1995:1128-1148.

5. Milliken ST, Tattersall MHN. Woods RL, et al. Metastatic adenocarcinoma of
unknown primary site: a randomized study of two combination chemotherapy
regimens. Eur J Cancer Clin Oncol 1987; 23:1645-1648.

6. McKeen E, Smith F, Haidak D, et al. Fluorouracil, adriamyein and mitomyein-C
for adenocarcinoma of unknown origin [abstr]. Proc Am Assoc Cancer Res 1980;
21:358



102

10.

11.

12.

13.

14.

1

16.

17.

18.

19.

20.

21.

22

23.

Greco and Culine

Woods RL., Fox RM, Tattersall MHN, et al. Metastatic adenocarcinoma of
unknown primary: a randomized study of two combination-chemotherapy
regimens. N Engl J] Med 1980; 303:87-89.

Eagan RT, Thermean TM. Rubin J, et al. Lack of value for cisplatin added to
mitomycin—doxorubicin combination chemotherapy for carcinoma of unknown
primary site. Am Clin Oncol 1987; 10:82-85.

Goldberg RM, Smith FP, Ueno W, et al. Fluorouracil, adriamycin and mito-
mycin in the treatment of adenocarcinoma of unknown primary. J Clin Oncol
1986; 4:395-399.

Kambhu I, Kelsen D, Niedzwiecki D, et al. Phase Il trial of mitomycin-C,
vindesine, and adriamycin and predictive variables in the treatment of patients
with adenocarcinoma of unknown primary site [abstr]. Proc Am Assoc Cancer
Res 1986: 27:734.

Flore JJ. Kelsen DP. Gralla RJ. et al. Adenocarcinoma of unknown primary
origin. Treatment with vindesine and doxorubicin. Cancer Treat Rep 1985;
69:591-594,

Valentine J, Rosenthal S, Arseneau JC. Combination chemotherapy for adeno-
carcinoma of unknown primary origin. Cancer Clin Trials 1979; 2:265-268.
Rudnick S, Tremont S, Staab E, et al. Evaluation and therapy of adenocarci-
noma of unknown primary [abstr]. Proc Am Soc Clin Oncol 1981; 1:379.
Sulkes A, Uziely B, Isacson R, et al. Combination chemotherapy in metastatic
tumors unknown origin. Ist J Med Sci 1988; 24:604-610.

Van der Gaast A, Verwei) J, Planting AST, et al. 5-Fluorouracil, doxorubicin,
and mitomycin ¢ (FAM) combination chemotherapy for metastatic adenocarci-
noma of unknown primary. Eur J Cancer Clin Oncol 1988; 24:765-768.

Treat J, Falchuk SC, Tremblay C, et al. Phase 11 tnial of methotrexate-FAM in ade-
nocarcinoma of unknown primary. Eur J Cancer Clin Oncol 1989; 25:1053-1055.
Nole F, Colleon1 M, Buzzoni R, et al. Fluorouracil plus folinic acid n meta-
static adenocarcinoma of unknown primary site suggestive of a gastrointestinal
primary. Tumori 1993; 79:116-118.

Falkson CI, Cohen GL. Mitomycin-c, epirubicin and cisplatin versus mitomycin-c
alone as therapy for carcinoma of unknown primary origin. Oncology 1998;
55:116.

Hainsworth JD, Erland JB, Kalman CA, et al. Carcinoma of unknown primary
site: treatment with one-hour paclitaxel, carboplatin and extended schedule
etoposide. J Clin Oncol 1997; 15:2385-2393.

Greco FA. Gray J, Burris HA, et al. Taxane-based chemotherapy with carci-
noma of unknown primary site. Cancer J 2001; 7:203-212.

Greco FA, Erland JB, Morrissey LH, et al. Phase Il trials with docetaxel plus
cisplatin or carboplatin. Ann Oncol 2000; 11:211-215.

Greco FA, Burris HA. Litchy S, et al. Gemcitabine, carboplatin, and pachtaxel
for patients with unknown primary site: a Minnie Pearl Cancer Research
Network study. J Clin Oncol 2002; 20:1651-1656.

Greco FA, Hainsworth JD. Yardley DA, et al. Sequential paclitaxel/carbopla-
tin/etoposide followed by wrinotecan/gemcitabine for patients with carcinoma
of unknown primary site: a Minnie Pearl Cancer Research Network phase 11
trial. Proc Am Soc Clin Oncol 2002; 21:161a.



Chemotherapy for Patients with Metastatic CUP 103

24,

25.

26.

2

28.

29,

30.

31.

32

33

35.

36.

+7.

38.

39.

40.

Culine S, Fabbro M, Ychou M, et al. Chemotherapy in carcinomas of unknown
primary site: a high-dose intensity policy. Ann Oncol 1999; 10:569-575.
Culine S, Fabbro M, Ychou M, et al. Alternative bimonthly cycles of doxoru-
bicin, cyclophosphamide, and etoposide, cisplatin with hematopoietic growth
factor support in patients with carcinoma of unknown primary site. Cancer
2002; 94:840-846.

Pouessel D, Culine S, Becht C, et al. Gemcitabine and docetaxel as front-line
chemotherapy in patients with carcinoma of an unknown primary site. Cancer
2004; 100:1257-1261.

Culine S, Lortholary A, Voigt JJ, et al. Cisplatin in combination with either
gemcitabine or irinotecan in carcinomas of unknown primary site: results of
a randomized phase II study—trial for the French Study Group on Carcinomas
of Unknown Primary (GEFCAPI 01). J Clin Oncol 2003; 21:3479-3482,
Altman E, Cadman E. An analysis of 1,539 patients with cancer of unknown
primary site. Cancer 1986: 57:120-124.

Hess KR, Abbruzzese MC, Lenz R, et al. Classification and regression free
analysis of 1000 consecutive patients with unknown primary carcinoma. Clin
Cancer Res 1999: 5:3403-3410.

Holmes FT, Fouts TL. Metastatic cancer of unknown primary site. Cancer
1970; 26:816-820.

Krementz ET. Cenise EJ, Foster DC, et al. Metastases of undetermined source.
Curr Probl Cancer 1979; 4:1-37.

Markman M. Metastatic adenocarcinoma of unknown primary site: analysis of
245 patients seen at the Johns Hopkins Hospital from 1965-1979. Med Ped
Oncol 1982; 10:569-574.

Moertel CG, Reitmeier RIJ, Schutt Al et al. Treatment of the patient with
adenocarcinoma of unknown primary site. Cancer 1972; 30:1469-1472.

Van de Wouw A, Janssen-Heljnen MLC, Coebergh JWW, et al. Epidemiology
of unknown primary tumors; incidence and population-based survival of 1285
patients in Southeast Netherland 1984-1992. Eur J Cancer 2002; 38:409-413.
Levi F, Te VC, Erler G, et al. Epidemiology of unknown primary tumors. Eur J
Cancer 2002; 38:1810-1812.

Muir C. Cancer of unknown primary site. Cancer 1995; 75:353.

Briasoulis E. Kalofonos H, Bafaloukos D, et al. Carboplatin plus paclitaxel in
unknown primary carcinoma: a phase [I Hellenic Cooperative Oncology Group
study. J Clin Oncol 2000; 18:3101-3107.

Lastra E. Munoz A, Rubio [, et al. Paclitaxel, carboplatin, and oral etoposide in
the treatment of patients with carcinoma of unknown primary site. Proc Am
Soc Clin Oncol 2000; 19:579a.

Mukai H, Watanabe T, Ando M, et al. A safety and efficacy trial of docetaxel
and cisplatin in patients with cancer of unknown primary. Proc Am Soc Clin
Oncol 2003; 22:646.

Greco FA. Hainsworth JD. Cancer of unknown primary site. In: Devita VT,
Hellman S, Rosenberg SA, eds. Cancer Principles and Practice of Oncology.
7th ed. Philadelphia, Lippincott: Williams and Wilkins, 2005:2213-2236.



9

Randomized Trials in Patients with
Carcinoma of an Unknown Primary Site:
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INTRODUCTION

Published and ongoing randomized trials in patients with carcinoma of an
unknown primary site (CUP) were identified and criticized. To our knowl-
edge, no randomized trial comparing chemotherapy versus best supportive
care has been conducted in CUP to date. Seven randomized clinical trials
have been published, including two randomized phase II trials. The short-
coming in all of these trials 1s the imited number of recruited patients, which
signifies that the trials were inadequately powered to detect a small survival
difference. Of the three trials that compared a cisplatin-containing regimen
to another chemotherapy regimen, one reported a benefit both in terms of
response and overall survival. The second trial showed a nonstatistically sig-
nificant trend in overall survival in favor of the cisplatin arm. In the third
trial, no difference was found. although this might be related to the low dose
intensity and the short duration of cisplatin administration. Anthracycline-
containing regimens apparently mcreased response rates in two randomized
trials although the difference might also be related to another drug, given

105
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the multiplicity of agents in the different chemotherapy regimens. On the
basis of the results of one randomized trial, closed early due to poor accrual.
it is unlikely that mitomycin-c¢ increases survival in CUP patients. Lastly, a
phase II randomized trial showed promising activity with both the cisplatin/
gemcitabine and the cisplatin/irinotecan regimens, with different patterns of
toxicity, and this was the rationale for an ongoing phase III trial.

Seven ongoing or completed, but unpublished, randomized trials were
1dentified by the authors and are described and commented on in this chapter.
A contact e-mail address and /or phone number is provided to ease and stimu-
late participation in these trials. Potential 1ideas and recommendations for
future prospective randomized trials in CUP are provided in this chapter.

Randomization is currently the most accurate way to ascertain that
one treatment 1s better than another treatment. This 1s why evidence-based
medicine 1s mostly structured on the results of randomized trials.

In patients with a CUP, however, only a few randomized trials have been
conducted, and they usually recruited only a hmited number of patients (Tables
1 and 2). For example, although the activity of various chemotherapy regimens
has been regularly demonstrated in CUP in phase II trials with response rates
typically in the 20% to 50% range, a survival benefit with chemotherapy versus
best supportive care has never been tested in prospective randomized trials, in
contrast with other neoplasms including colorectal cancer or lung cancer. The
limited number of available randomized trials makes 1t difficult to identify a
standard treatment in patients with CUP whose disease does not fit into a
specific clinico-pathological entity (see Chapters 4 and 7 for definition).

In recent years, however, many groups have advocated that rando-
mized trials be conducted in patients with CUP (1), and more of such ran-
domized trials have been published or initiated during the last five years
than in the hitherto published literature. This 1s why it seemed to us worth-
while and potentially important for the oncologist to review past, present,
and future randomized trials in CUP,

METHODS

We conducted a systematic search of Medline for published papers using the
keywords “carcinoma,” “unknown,” and either “randomized™ or “‘rando-
mised.” This was completed by data obtained from the large systematic
review of the literature on CUP, recently performed by the “Standards.
Options, and Recommendations™ group of experts (summarized in 2, 3).
All selected articles were critically reviewed and analyzed.

A search of PDQ was performed for ongoing randomized trials of
CUP. To ensure that this review was as extensive as possible, it was
completed by direct contact (either by phone or by email) with identified lea-
ders 1n the field of CUP to determine whether they were aware of ongoing
randomized trials in CUP patients.
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RESULTS
The Past: Published Randomized Trials in CUP

To our knowledge. eight randomized clinical trials in CUP patients have
been reported so far in the medical literature (4-11). Their results are
summarized in Table 1. The number of patients was limited (maximum is
101) in all these trials, either because the number of patients was not planned
a priori in the trial design (4-7), or because the planned enrollment figures
could not be reached due to poor accrual (10), or because the trial design
was a phase II randomized trial (8,9,11). Patients with favorable clinico-
pathological CUP entities (see Chapters 4 and 7 for definition) were not
included in some of these trials (7-9), whereas they were included in the
remaining trials (4-6,10,11). Previous chemotherapy (excepting drugs
that were used in the trial) was allowed in one trial (6), whereas this criterion
was not clearly mentioned in the inclusion criteria section of two trials (4,10).

Testing the Role of Cisplatin

Three trials compared a regimen including cisplatin versus a regimen with-
out cisplatin (5-7).

In the largest trial, investigators in Australia compared the PVB regi-
men, originally developed in germ-cell tumors, namely, cisplatin at a dose of
60 mg/ m~, vinblastine, and bleomycin, (recycled every three weeks) to dox-
orubicin plus mitomycin-¢, in symptomatic patients with CUP (5). The
response rate was similar (30% and 39%, respectively) in the two arms,
and there was a nonstatistically significant trend in overall survival in favor
of the PVB arm (median: 25 vs. 18 weeks).

In another trial conducted at the Mayo Clinic, Rochester, U.S.A., 55
patients were randomized to receive the combination doxorubicin/mitomy-
cin-c, with or without cisplatin at a dose of 60 mg/m~, one cycle every four
weeks (6). However, to minimize toxicity, patients were to receive only two
or three cycles of the induction regimen followed by a maintenance regimen
(cyclophosphamide, doxorubicin, and methotrexate) repeated once every
four to six weeks. Results showed that the response rate was almost double
in the cisplatin-containing arm (26% vs. 14%), although the difference did
not reach significance (P= 0.14). Survival was similar, with a median of
about five months 1in both arms. Besides the small number of patients. this
trial was obviously limited by a number of shortcomings including that
cisplatin was given at quite a low dose (60 mg,’mzf’cyclc), with a low dose
intensity (one cycle every four weeks), and for only two or three cycles.

Finally, investigators from the University of Pretoria, South Africa,
compared mitomycin-¢ with or without a cisplatin /epirubicin combination
in a randomized trial including 84 patients (7). The results showed an
improved response rate (50% vs. 17%) and complete response rate (20%
vs. 8%) and longer time to progression (median: 4.5 vs. 2 months,
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P =0.05), and overall survival (median: 9.4 vs. 5.4 months, P= 0.05) 1in favor
of the combination arm compared to the single agent mitomycin-c arm. How-
ever, these results were undermined by the fact that the two arms were not
perfectly balanced in terms of metastatic sites, with less lymph node involve-
ment (6 vs. 13) and more liver metastases (18 vs. 12) in the single agent arm.
Another limitation was that the combination arm tested the adjunction of
two drugs to mitomycin-c, so that the apparent improved efficacy detected
in this trial may be related to either cisplatin, epirubicin, or to both.

Thus, based on current evidence, although it 1s plausible (and even
likely) that cisplatin improves antitumor activity and survival in patients
with CUP, this still remains to be formally demonstrated.

Screening New Combination Regimens: Randomized
Phase Il Trials in CUP

Three randomized trials attempted to identify active regimens containing
“new’ anticancer drugs in patients with CUP,

The French study group on CUP (GEFCAPI) designed a two-arm
randomized trial assessing the efficacy of the combination cisplatin/
gemcitabine and that of cisplatin/irinotecan (9). Accrual was excellent: 80
patients were recruited in less than 18 months in this national multicenter
trial (GEFCAPI 01). An independent review of pathological specimens
(including immunohistochemical analysis) was performed with radiologi-
cally documented tumor response validation. Both regimens were consid-
ered active in terms of response (55% and 38%, respectively), and therefore
they both fulfilled the trial hypothesis. Median overall survival was eight
and six months, respectively. No statistical comparison was made between
arms because the trial was not designed to compare the two regimens.
Two toxicity-related deaths occurred in the cisplatin/irinotecan arm causing
the authors to reduce the doses m patients accrued thereafter. None
occurred in the cisplatin/gemcitabine arm. This latter regimen is currently
being tested in a phase III trial conducted by the same group.

Investigators from the Vanderbilt-Ingram cancer center and a medical
network in Tennessee also conducted a small (7 = 34) randomized phase 11
study to assess the antitumor activity of combination carboplatin/etoposide
and paclitaxel/5-fluorouracil (5-FU)/leucovorin (8). The response rate was
disappointingly low (19% 1n both arms) and median overall survival rates
were 6.5 and 8.4 months, respectively. Toxicity in the carboplatin/etoposide
arm was considered too high for this regimen to be recommended 1n routine
practice at the doses used (AUC 6 on day 1 and 100 mg/m~*/day on days 1-3,
repeated every four weeks, respectively).

A German multicenter group conducted a randomized phase 11
study (n = 90) to assess the practicability of combination paclitaxel/car-
boplatin and gemcitabine/vinorelbine (11). Results are only available in
abstract form. Both groups had a high mcidence of liver involvement
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(59% and 69%, respectively) indicating a high-risk population. In a
preliminary analysis, both regimens yielded a 21.5% response rate. Med-
1an overall survival and median progression-free survival were 10.7 and
6.4 months with a one-year survival rate of 31% in the carboplatin/
paclitaxel arm. Median overall survival and median progression-free sur-
vival were 6.9 and 4.0 months with a one-year survival rate of 22% in the
gemcitabine/vinorelbine arm. A formal comparison was not done due to
the phase II design.

Testing Mitomycin-c-Containing Regimens

Two studies compared a mitomycin-c-containing regimen to a regimen not
containing this compound (4.10).

The very first randomized trial ever published in CUP compared the
CMF regimen (cyclophosphamide, methotrexate, 5-FU), which was stan-
dard treatment in advanced breast cancer at the time with the doxorubicin/
mitomycin-¢ regimen (4). This was a small randomized trial with only 47
patients, all of whom had cancer-related symptoms. The reasons why the
trial was stopped after this level of accrual was not indicated in the article.
A significantly better response rate was achieved (3% vs. 36%, respectively;
P <0.01) and a nonstatistically significant trend towards improved median
survival (4.5 vs. 1.7 months) in favor of the doxorubicin/mitomycin-c¢
regimen. The response rate yielded by this latter regimen was subsequently
confirmed by the same group in a separate set of 16 patients. Thus, two trials
including this one (4,7) suggested improved efficacy with antracycline-
containing regimens, although in both cases, the apparent difference may also
be attributed to another drug (cisplatin in Falkson’s trial and mitomycin-c in
Woods trial).

Lastly, a multicenter phase I1I randomized trial conducted by a British
group compared protracted intravenous 35-FU with or without mitomycin-¢
(10). Due to poor accrual (only 88 recruited patients over a six-year period),
the study was closed early, although at initiation, the plan was to include 266
patients. There was no difference in the overall response rate. which was the
primary endpoint of the trial, with respectively 12% and 20% for 5-FU alone
and 5-FU combined with mitomycin-c, nor in overall survival rates (median:
6.6 and 4.7 months, respectively). Although this trial, ike many others, 1s sta-
tistically underpowered, the results suggest that chinically relevant increased
survival in patients with CUP due to mitomycin-c 1s unlikely.

The Present: Ongoing Randomized Trials in CUP

In this chapter, only trals specifically designed for CUP patients were
selected. As can be seen in Table 2, seven ongoing or completed but unpub-
lished trials were 1dentified. One U.S. trial (now closed) compared immediate
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chemotherapy versus delayed treatment. Another French trial is comparing
a chemotherapy arm versus medroxyprogesterone (given in a context of
“best supportive care”™) in patients with poor-prognosis CUP according to
the GEFCAPI classification (12). Some trials are comparing two chemother-
apy regimens in patients with CUP. Specific CUP entities are generally
exclusion criteria in these trials. Finally, two trials are focused on patients
with squamous-cell CUP of the head and neck [one trial (now closed) com-
pared two chemotherapy drugs plus radiotherapy. while the other compared
two radiotherapy modalities].

The principal investigator of each trial and his/her Email address or
phone number is mentioned in Table 2, so that he/she can be contacted
in order to facilitate accrual 1n these clhinical trials, which 1s recommended.

Difficulties and Problems of Past and Present Randomized Trials

The problem affecting many trials. and in particular randomized trials, 1s that
patients with different histologies and prognostic factors are mixed and the
arms are not stratified for these prognostic factors. For example. 1f the popu-
lation in one arm i1s imbalanced for more advanced stage patients or for
neuroendocrine tumors, the results of the trial may be difficult to interpret.

This underlines the importance of (1) excluding patients with specific
entities from randomized trials (and/or conducting trials specifically for
these entities) and (11) stratifying groups by known prognostic factors (12)
in randomized trials in CUP.

The Future: New Concepts in Randomized Trials in CUP

Predicting or planning the future 1s always a difficult task. and history has taught
us that the risk of an erroneous prediction 1s high. However, as oncology 1s evol-
ving rapidly nowadays (although. so far. CUP patients have not been very con-
cerned by this progress). we felt it important to mention several potential ways
and 1deas for the design of future randomized trials in patients with CUP:

e As previously mentioned, future trials should probably take mto
account prognostic factors validated in CUP (12) either to select
or stratify patients.

e The design of future randomized trnals should in principle include a
calculation of the number of patients to be accrued onto the trial so
that a relevant clinical hypothesis 1s likely to be answered.

e As the difficulty of recruiting CUP patients onto chinical trials has
often been pointed out, 1t 1s recommended that multicenter
national or international mtergroup trials be designed in order to
answer relevant medical questions in a shorter amount of time.

e New anticancer drugs, which were shown to be active in different
neoplasms (e.g.. lung cancer or pancreas cancer) including those
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often found at necropsy in CUP patients, are good candidates that
could be tested in CUP.

e New two- or three-drug combinations could be investigated pro-
spectively, including drugs demonstrating broad-spectrum antitu-
mor activity in many different tumor types (e.g., gemcitabine and
taxanes). However, the lack of a true “‘standard™ chemotherapy
regimen in CUP makes 1t difficult to determine a control arm in
future phase III trials.

e A strategy whereby patients are treated with chemotherapy
regimens selected according to a molecular profile (e.g., microarray
signature or selected genes studied by RT-PCR) may be considered.

e A greater effort should be devoted to identifying new biological tar-
gets (e.g., tyrosine kinase or other oncogene products) that are over-
expressed and biologically important in CUP, so that inhibitors
(including monoclonal antibodies and small molecules) can be
tested 1n patients with CUP. Such an effort 1s well underway (13,14).
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SUMMARY

Cervical lymph node metastases of a squamous cell carcinoma from an
unknown primary tumor 1s a rare situation. The patient work-up includes phy-
sical examination, panendoscopy, biopsies from all suspicious sites, computed
tomography (CT), and/or magnetic resonance imaging (MRI). In the absence
ol detectable lesions, ipsilateral tonsillectomy can discover carcinoma in about
25% of the patients. Positron emission tomography (PET) can identify pri-
mary tumors mn 25% of the patients and results in a change in treatment strat-
egy 1n 24% to 53% of the patients. These results still require a confirmation.

The treatment options include surgery, alone or followed by radio-
therapy. and radiotherapy alone. Combined modality treatment may result
in a better outcome. The extent of radiation fields remains debatable. In
high-risk patients, the addition of chemotherapy seems to improve antitu-
mor efficacy. The prognosis of patients with cervical lymph node metastases
1s much more favorable than that of patients with a carcinoma of an
unknown primary syndrome of other localizations. Five-year survival
ranges from 20% to 60%..
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INTRODUCTION

The diagnosis of cervical lymph node metastases of squamous cell carci-
noma from an unknown primary site is established when no primary lesion
1s detected by thorough physical examination, panendoscopy, and imaging.
The management of this particular presentation of cancer remains a thera-
peutic challenge, mainly derived from head and neck squamous carcinoma
treatments. The priority 1s given to loco-regional control. Surgery and radia-
tion therapy are the cornerstones of the treatment.

EPIDEMIOLOGY

Cervical lymph node metastases of squamous cell carcinoma from an occult
primary comprises about 2% to 3% of all patients with carcinoma of
unknown primary site (1). On the other hand, node metastasis of squamous
carcinoma cancer in neck lymph nodes from an unknown primary tumor
comprises 2% to 4% of the total head and neck malignancies (2). The mean
age ranges from 33 to 65 years in the series and the majority of patients are
men (3-9). A single lymph node involvement is the most frequent clinical
presentation (75% of the cases), whereas 15% of the patients have multiple
ipsilateral lymph nodes and 10% have multiple bilateral lymph nodes
(10,11). Metastases in the upper and middle neck are generally due to cancer
of the head and neck area, whereas metastases limited to supraclavicular
area are usually secondary to primaries below the clavicles (12).

PATIENT WORK-UP

The patient work-up is focused on the assessment of the histopathological diag-
nosis, research for a primary tumor, and the evaluation of the extent of the dis-
ease. The medical history of the patient 1s collected, particularly for risk factors
(alcohol and tobacco use, professional exposures, and native country). The
clinical aspect of the lymph nodes 1s unspecific. The physical examination must
specify the charactenstics of the lymph node, 1.e., number, topography, size,
consistence, limits, and mobility. It 1s followed by an examination of the skin,
the ears, the thyroid, an mspection of all visible mucosa, a bimanual palpation
of the floor of mouth, and the tongue, by a mirror examination, and /or by naso-
fibroscopic examination. A total clinical examination should also be performed.

Head and neck imaging includes CT from the clavicles to the base of
the skull in order to confirm the lymph nodal origin of the mass and to spe-
cify the location, extension and relationship with the vessels, arteries, and
muscles (13). CT scan can detect 5% to 20% of primary tumors (14,15).
Magnetic resonance is an option. In patients with multiple and/or bilateral
lymph nodes, and/or a node greater than 6 cm or lower cervical lymph
nodes, a chest CT scan should be performed to exclude a thoracic primary
and thoracic metastases.
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Patients should subsequently undergo an extended endoscopic eva-
luation of the head and neck cavities (oral cavity, nasopharynx. orophar-
ynx, hypopharynx, larynx, and nasal cavity). bronchi, and esophagus
under general anesthesia. Biopsies should be performed on all suspicious
sites. Many authors recommend directed blind biopsies of most likely sites
of potential primary lesions, including the nasopharynx, oropharynx, oral
cavity, hypopharynx, and larynx on the mmvolved node lesion side
(1,16-19).

A systematic tonsillectomy for histopathological examination 1s also
recommended by many authors, as 23% to 28% primary tumors may be
detected 1n the tonsil (5,20-22). The highest rate for positive tonsillectomy
seem to be related to patients with subdigastric, submandibular, and/or
midjugular lymph nodes (3).

Fine needle aspirations for cytologic diagnosis before neck dissection 1s
recommended. Open biopsy 1s proscribed because an increased risk of local
recurrences and distant metastases following this procedure was suggested
(23). Squamous cell carcinomas are subclassified according to the degree of
differentiation: poorly, moderately, well-differentiated, or undifferentiated.

THE ROLE OF PET

PET i1s a promising method to identify the occult primary in patients with
head and neck squamous cell carcinoma of an unknown primary. Although
this procedure remains investigational, numerous studies reported the
results of PET in these patients. However, these studies usually involved a
small number of patients. Furthermore, the results differ when PET was
studied as a part of initial investigations (6,24-28) or when PET was studied
after negative mitial investigations, including negative panendoscopy with
or without tonsillar excision (29-31).

When compared with the results of panendoscopy, PET shows focal
tracer accumulation that indicates the primary tumor site, which 1s further
histologically confirmed by endoscopy findings in one-third (6,25,26,28) to
two-third (24,27) of patients. When PET 1s performed after a negative
panendoscopy, with or without tonsillectomy and a negative imaging, 1t 1s
able to identify a primary site in less than one-third of patients (29-31).
Moreover, PET shows a primary cancer located outside of the head and
neck area in 12% to 50% of patients (25.27,30,31), and the findings of
PET resulted in a change in treatment strategy in 24% to 53% of patients
(25,27.29-31). In addition, focal tracer accumulation corresponds to false
positive and /or false negative results in 12% to 50% (6,24-30,32).

In conclusion, PET seems to be a promising technique in patients
with squamous cell carcinoma of cervical node from unknown primary with
a negative panendoscopy, allowing recognition of the primary tumor and
modification of treatment i1n a significant proportion of cases. These
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preliminary results need confirmation with further powerful studies invol-
ving large numbers of patients.

STAGING

Neoplasms may be staged according to the sixth edition of the TNM of the
American Joint Committee on Cancer and the International Union Against
Cancer:

1. NI1: Metastasis in a single ipsilateral lymph node, 3cm or less in
greatest dimension.

2. N2: Metastasis in a single ipsilateral lymph node, more than 3 cm
but not more than 6 cm in greatest dimension; or i multiple 1psi-
lateral lymph nodes, none more than 6 cm in greatest dimension;
or in bilateral or contralateral lymph nodes, none more than
6 cm in greatest dimension.

e N2a: Metastasis 1n a single ipsilateral lymph node, more than
3cm but not more than 6 cm 1n greatest dimension.

e N2b: Metastasis in multiple ipsilateral lymph nodes, none
more than 6 cm in greatest dimension.

e N2c¢: Metastasis in bilateral or contralateral lymph nodes.
none more than 6 cm 1n greatest dimension.

3. N3: Metastasis in a lymph node more than 6cm in greatest
dimension.

PROGNOSIS

In contrast with diffuse metastatic carcinomas of unknown primary, survival
for cervical lymph node metastases of squamous cell carcinoma patients 1s bet-
ter. Five-year survival ranges from 20% to 60% (1,33,34). Indications for treat-
ment of cervical lymph node metastases of squamous cell carcinoma from
unknown primary depends on prognostic factors and the extent of the disease.

The mportance and location of node involvement are related to prog-
nosis and survival, because primary cancer can be more frequently out of
radiation fields when node mmvolvement i1s in the lower part of neck
(8.9.33,35-41). Some pathological findings have also been reported to be
prognostic factors: extracapsular extension (3,8,36.40-42) and undifferen-
tiated carcinoma (35). In addition, the association of both surgical and radia-
tion therapy have been reported to be more effective in avoiding recurrences
or emerging primary or new cancer (3,33,35,37,43). In a retrospective study,
other factors, 1.e., hemoglobin level, age, and overall duration of treatment,
were also reported to be prognostic factors for survival (9). These results
argue first for a surgical excision, which can also provide pathological
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information and second for an intensive treatment by adding radiation ther-
apy to surgical excision.

TREATMENT

To our knowledge. no controlled study has been published about the treat-
ment of cervical lymph node metastases of squamous cell carcinoma from
an unknown primary. Only retrospective, single-institution studies reported
the results of treatment in these patients. As a consequence, when investiga-
tions for primary cancer or other metastatic site are negative, treatment with
curative intent derives from head and neck cancer treatment procedures (9).
Some studies also showed that primary head and neck squamous cell carci-
noma could arise during the follow-up 1n 3% to 20% of patients with lymph
node metastases of squamous cell carcinoma from unknown primary (36,44).

Surgery

In cervical metastases of squamous cell carcinoma of unknown primary.
node excision can be necessary for diagnosis. Neck dissection of the
involved cervical side should be the standard procedure for surgical treat-
ment for these patients, except for supraclavicular node metastasis or cervi-
cal involvement that cannot be removed by surgical excision. Indeed, the
number of mvolved nodes and some pathological findings can influence
treatment strategy. Moreover, adenectomy could underevaluate the extent
of nodal disease. As discussed in the diagnosis section, bilateral tonsillect-
omy has been reported to improve prognosis in these patients (22), but this
effect was not reported 1n all the series.

Surgical excision as the sole treatment could be discussed in a few
cases, mainly when the involved node 1s unique. However, some reports
showed a worse loco-regional control when surgical excision 1s not followed
by radiation therapy in comparison to the association of surgery and radio-
therapy (33,35,37.43).

Radiation Therapy

Radiation therapy following surgical excision has been reported to improve
the risk of local-regional relapse (8.9,36.40.45,46) and survival (3.8,40). Asa
consequence, postoperative radiotherapy 1s usually reported to be the stan-
dard treatment after neck excision in these patients. The dose of radiation
1s decided with regards to pathological examination, from 50Gy when
excision 1s complete to 70 Gy when pathological findings are unfavorable,
1.e.. showing extranodal spread, positive resection margins. perineural invol-
vement, or vascular tumor embolism.

Radiation therapy as the sole treatment may be discussed in a few
cases, mainly for a unique CT-confirmed mvolved node or for patients with
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a poor performance status and who do not allow surgical treatment. These
patients are usually not able to receive chemotherapy associated with
radiation treatment. Nevertheless, 1t seems difficult to treat such patients
without node pathological examination, and the morbidity of a neck dissec-
tion versus an adenectomy alone seems to be light. Therefore, neck
dissection should be proposed to patients with N1 stage, even 1if 1t was
not demonstrated to improve survival or local-regional control (35).

Another question to be raised in patients receiving postoperative
radiotherapy 1s the extent of radiation fields. Some studies reported a survi-
val benefit of extended radiation fields (bilateral neck and mucosal 1rradia-
tion) because of a reduced number of loco-regional relapses (9,36) and/or
a reduced number of head and neck cancers arising during survival (36),
which 1s often considered as the initial unknown primary. Indeed, extended
fields can have a potential effect on a microscopic primary cancer (37), but
increase notably the toxicity of radiation treatment (33). In fact, this question
will be solved when the results of a randomized study from the European
Organization for Research and Treatment of Cancer (and other groups)
become available. This study compares selective radiotherapy (ipsilateral
neck node area) versus extensive radiotherapy (naso, oro, hypopharyngeal,
and laryngeal mucosa and neck node areas on both sides) after neck excision
for squamous cell carcinoma from unknown primary.

Chemotherapy

The interest of adding chemotherapy to radiation therapy has not been
investigated in this subset of patients, but it was demonstrated to be suitable
(47). When neck dissection has not been performed because of major neck
involvement, and with regard to head and neck cancers usual treatment
(48-50), platin-containing regimen of chemotherapy could be added to
radiation therapy (3).

Moreover, in poor prognosis head and neck squamous cell carcino-
mas, adding chemotherapy to postoperative radiation treatment improves
loco-regional control (51,52) and probably survival (51). Therefore, in
cervical node mvolvement of squamous cell carcinoma of unknown origin,
irradiation with concomitant chemotherapy (cisplatin 100 mg/m~ on days 1.
22, and 43 of the radiotherapy regimen) should be considered, with regards
to increased acute toxicity, when clinical (N2 or N3) or pathological findings
(1.e., extranodal spread or positive resection margins, perineural involve-
ment or vascular tumor embolism) indicate unfavorable prognosis (53).

FOLLOW-UP

Several authors recommend a regular follow-up, consisting of a clinical exa-
mination and a nasofibroscopy every three months during the first two
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years. then every six months the next three years, then an annual examina-
tion. A chest radiograph can be performed every year. Thyroid function
must be tested in patients who received neck rradiation.

During the follow-up, 10% to 20% of the patients develop a subse-
quent primary lesion 1.e., head and neck, lung, esophagus and others,
mainly during the first two years (16.54-57). An occult primary may become
clinically detectable after a variable time interval, but this occurrence 1s
rather rare and becomes exceptional when irradiation radiation therapy
has been delivered on the neck after surgical excision (38). Prognosis for
patient with a primary tumor occurring after initial treatment is usually
poor (16,39).
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INTRODUCTION

Women with 1solated adenocarcinomas of axillary lymph node are a specific
entity among carcinoma of unknown primary site (CUP), with a relatively
good prognosis that decreases with the number of positive lymph nodes.
The optimal therapeutic approaches are himited by the small number of
data. The breast magnetic resonance imaging (MRI) should play an impor-
tant role in the management of the local breast treatment. Recommendations
of the systemic treatment (chemotherapy and /or hormonotherapy) should be
the same as the treatment of breast cancer with axillary node mvolvement.

Females with lymph node metastases 1solated to one axillary area
should be suspected of having stage II breast cancer. Most patients pre-
senting with 1solated axillary lymph node metastases are females. It 1s n
general an uncommon form of occult primary breast cancer. The differential
diagnosis mcludes metastases from adenocarcinoma of ovary, uterus, sto-
mach. thyroid, and kidney. The diagnosis 1s oriented by histopathogical
examination.
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Pathological evaluation could be other than adenocarcinoma: lymphoma,
melanoma, or squamous cell carcinoma. When these pathological evalua-
tions are excluded. the occult primary should be considered as an ipsilateral
breast cancer (1.2).

INCIDENCE

The mncidence of this uncommeon presentation ranges from 0.3% to 1% of all
patients with breast cancer. Among 1511 patients with CUP syndrome at
the M.D. Anderson Center (1), these specific presentations do not exceed
5% of cases. Described by Halsted in 1907, the first large series of patients with
axillary metastases from an unknown primary (n = 23) was reported in 1954 by
Owen et al. (3). To date, fewer than 400 cases have been described in the litera-
ture. Two recent retrospective studies were reported by Vlastos et al. (4) among
45 patients and Blanchard and Farley among 44 women. The latter reported
that 35 patients with axillary lymph node metastasis from a CUP had histo-
logical evidence of a primary carcinoma of breast cancer (35).

PRESENTATION

Median age 1s about 32 years (range 21-80). Usually, histopathogical
examination of lymph nodes reveals an invasive ductal adenocarcinoma of
grade III; Hormonal receptors (estrogen and progesterone) are negative in
70% to 80% of cases. TNM classification 1s often TX or To N1 MO. At diag-
nosis, only 5% of these patients present with distant metastases (6,7).

PARA-CLINICAL EXAMINATIONS

[solated adenocarcinoma of axillary lymph node 1s defined by the presence
of metastatic disease for which a primary site 1s undetectable on presenta-
tion. By definition, classical exploration 1s negative, particularly breast
exploration with mammography. Breast MRI using contrast enhancement
1s a new 1maging modality for assessing the breast. Several studies have
demonstrated high (86-100%) sensitivity with this technique, but with a
comparatively lower (37-97%) specificity (8-11). MRI of the breast enables
the identification of an occult breast primary tumor in about 75% of women
who present with adenocarcinoma in the axillary lymph nodes and can
influence surgical management.

Positron emission tomography (PET) scan also can be used in the
diagnosis of unknown primary carcinomas, but its value 1s controversial.
PET using fluorine-18-fluorodeoxyglucose (FDG-PET) was able to identify
the primary tumor in seven patients in a cohort of 29 patients (24%). Two
of these patients with axillary lymph nodes not detected by clinical examina-
tion or mammography were 1dentified as having breast tumor, although 1n
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this study the use of breast MRI was not reported. Moreover, the discovery
of the breast tumor seems not to have altered survival (12).

TREATMENT

Because of the limited data, no optimal therapeutic approaches have been
defined for this particular group of patients. The management of patients
with CUP has been recently summarized by the French Study Group of
Carcinomas of an Unknown Primary (GEFCAPI): Standards, Options,
and Recommendations (SOR) (13). For patients with axillary lymph node
involvement without primary tumor, MRI should play an important role
in the management of the local breast treatment. If breast MRI does not
identify a primary breast tumor, surgery and breast radiotherapy are not
recommended (standard, expert agreement) (13). However, Ellerbroek
et al. demonstrated an advantage of radiotherapy on the breast, in terms
of local breast tumor appearance. In this series of 29 patients without mas-
tectomy, 16 patients received radiotherapy and 13 other patients did not. At
a follow-up of five years, breast cancer appeared in 57% of the patients with-
out radiotherapy and only 17% of the patients with radiotherapy (£ = 0.06)
(14). However, this series of patients reported before breast MRI and it 1s
not sure whether the results still apply to patients with a negative MRI.

Several studies demonstrate that breast MRI increases the proportion
of patients appropriate for breast conservation treatment by identifying
cancers not seen on physical examination, mammography, or ultrasound
(10,15). This approach was confirmed by Vlastos et al. (4) in a study on 45
patients with a TO N1-2 MO who received loco-regional treatment consisting
of mastectomy in 29% and preservation in 71% of cases. With a follow-up of
seven years, no difference was detected in locoregional recurrence (15% vs.
13%). distant metastases (31% vs. 22%). or five-year survival (75% vs. 79%)
between the two groups.

Axillary lymph-node dissection 1s very important for the histopatholo-
gical diagnosis, loco-regional control, and prognostic information (stan-
dard, expert agreement). The number of lymph node mvolvement is
associated with survival, like nonoccult breast carcinoma. The study of
the M.D. Anderson Cancer Center (4) has found that the most important
determinant of survival was the number of positive nodes: five-year overall
survival was 87% with one to three positive nodes compared with 42% with
four or more positive nodes (P = 0.0001).

If the results of breast MRI are positive after surgery, radiotherapy
should be proposed on the breast or postmastectomy chest and on supracla-
vicular area. The addition of radiotherapy had a significant mmpact on
survival compared with patients treated with observation only (4).

In this specific entity (women with 1solated adenocarcinoma of axillary
lymph node), no randomized trials have been conducted on the systemic
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treatment of this CUP syndrome, however, recommendations should be the
same as the treatment of stage Il or III breast cancer. Adjuvant chemo-
therapy and endocrine therapy should follow the guidelines of breast cancer
treatment (7).

In patients with N2 disease, neoadjuvant or preoperative chemother-
apy 1s recommended following guidelines of breast cancer treatment (7).

PROGNOSIS

The five-year and ten-year overall survival rates are 75% and 60%, respec-
tively (4,6.7).

CONCLUSION

The management of these patients should be identical to breast cancer
patients with lymph node metastases except for the loco-regional treatment
if breast MRI does not 1dentify a primary breast cancer.
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INTRODUCTION

Carcinoma of unknown primary (CUP) m a single site accounts for about
one-third of patients with CUP, and possibly represents a better prognosis
than common forms. Differential diagnosis i1s particularly important, nota-
bly with a primary malignant tumor, and immunohistochemistry (IHC) can
be especially helpful here. This entity justifies more extensive mvestigations
(including positron emission tomography) than in disseminated forms, and
such an approach may have an influence on the subsequent therapy for the
patients. Local treatments (surgery, radiotherapy. etc.) are ol particular
importance when the metastasis 1s located 1n a single site. and chemotherapy
(and/or hormone therapy for women in the event of positive hormonal
receptors) may be considered even if its efficacy has not been fully evaluated
in the literature.

Approximately one-third of the patients presenting with CUP have a
unique metastatic site, corresponding by convention to a lymph-node invol-
vement in only one area or a single visceral metastasis. The most frequent
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localizations are thus the liver, bones. lungs. and lymph nodes (1-3). In the
study of Rades et al. of 42 patients with CUP in a single site, 34 patients
presented with a lymph-node involvement and 8 showed a single visceral
localization (bone 4, liver 2, pleura and central nervous system 1 in each) (4).
Among these CUP occurring in a single site, some correspond to particular
clinico-pathological entities (neuroendocrine or epidermoid histologies,
peritoneal papillary serous carcinomatosis, or axillary lymph-node metas-
tases in women) whose management 1s dealt with in Chapter 7. Moreover,
as the frequency of CUP in the child is lower than 1% of diagnosed sold
tumors, only CUP 1n the adult 1s discussed here (2).

The smaller the number of sites involved, the longer the survival of
patients with CUP, especially if the lesion 1s potentially resectable (2): thus,
the median overall survival 1s about 10 months when only one organ is
involved, as against 6 months in the case of multiple involvement as in the
population studied by Abbruzzese et al. (1). The survival 1s 20 months 1n
the case of mitially localized CUP, compared with 7 months in presenta-
tions that were disseminated at the outset, as found 1n the study of Hiibner
et al. (5). Free survival progression rates and overall survival rates are 83%
and 87%, respectively, for the localized forms versus 33% and 47% for the
disseminated forms. However, not all authors report the favorable prognosis
of a single site of malignancy. In the study of van de Wouw et al., the bene-
ficial influence of a unique site disappears in multivariate analysis at the
expense of age, performance status, hepatic localization, and lactate dehydro-
genase level (6).

DIFFERENTIAL DIAGNOSIS AND
PARACLINIC INVESTIGATIONS

One of the characteristic features of CUP at a single site 1s the importance of
the differential diagnosis with a nontumoral pathology (in particular, of the
infectious type), a benign tumor or, especially, a primary malignant tumor:
pathological study and IHC can be of some help here, particularly in cases
of undifferentiated histology. However, practically no marker 1s absolutely
specific to a given histological type. In addition to electron microscopy and
caryotype analysis (7), the role of molecular biology will certainly increase in
importance. In this way, the gene expression profiling of metastases should
allow a diagnosis of origin in 78% to more than 90% of cases, suggesting
that tumors retain the markers of their tissue of origin throughout the
process of metastatic evolution (8).

In this particular case, supplementary investigations should confirm
the metastasis 1n a single localization and enable a more detailed search
for a possible primary site. In addition to the examinations carried out sys-
tematically on CUP, as described elsewhere in this volume, 1t would appear
reasonable to perform a spiral computed tomography (SCT) on the cerebral
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and thoraco-abdomino-pelvic regions, as well as a bone scan (9). Moreover,
this should be combined with positron emission tomography using fluorine-
18-fluorodeoxyglucose (PET-FDG), especially if aggressive surgery 1s
considered with functional and/or aesthetic risks (10). Thus, in the study
of Rades et al., PET-FDG identified the primary site in 43% of cases and
pointed out a secondary dissemination in 38% of cases, in spite of the nega-
tive results of other common diagnostic procedures. Moreover, when the
PET-FDG failed to find the primary tumor, 1t never appeared in later evolu-
tion. In total, for 29 patients out of 42 (69%), the result of PET-FDG had an
influence on the subsequent therapeutic management. For 13 patients, the
identification of the primary site led to a curative therapeutic approach,
while, for 16 patients, dissemination of the disease was diagnosed only by
PET-FDG and resulted in replacing the initial curative therapeutic strategy
by palliative care (4).

To determine the best therapeutic strategy for a patient affected by a
localized CUP, 1t 1s thus necessary to have the maximum amount of infor-
mation on the occult primary tumor and the possible dissemination. Owing
to a better prognosis than in the disseminated forms, local treatments
(surgery, radiotherapy, etc.) can indeed take a particularly important place
in this situation, where the patients can have a prolonged full remission.
Chemotherapy should also be systematically discussed with patients in good
general condition, even if 1ts effectiveness 1s not evaluated in the literature. A
few guidelines have been published on CUP with a unique site. Hormone
therapy (and/or chemotherapy) of the type used in breast cancer may be dis-
cussed for women in the event of a positive result for hormonal receptors
(progesterone and/or estrogen) within the tumor (11).

LOCALIZED LYMPH-NODE METASTASES OF A CUP

Some rare patients can present with a CUP involving a single lymph node
(cervical, supraclavicular, axillary, inguinal, or mediastinal). The lymph-
node localization 1s a favorable prognostic factor in CUP and a possible
predictive factor of chemosensitivity, particularly for undifferentiated
histologies (12). Prolonged survivals have been reported after excision of
the lymph node with or without local radiation therapy (13.14). The
diagnosis 1s made by fine needle aspiration cytology under echography.
adenectomy, or lymph-node dissection. but a partial biopsy 1s contraindi-
cated (15). In all cases, 1t may be interesting to perform a search for
hormonal receptors (11).

The vast majority of cervical adenopathies are epidermoid and their
management 1s addressed m Chapter 10. A cervical lymph-node metastasis
ol adenocarcinoma must be sought before a thyroid tumor by IHC [thyro-
globulin, calcitonin (CT), thyroid transcription factor I (TTF-I)]. cervical
echography. serum assays for carcinoembryonic antigen and CT, or even
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exploratory cervicotomy. Cervical metastases of undifferentiated carcinomas
should rule out the diagnosis of lymphoma or neuroendocrine tumors (12).
Finally, undifferentiated carcinoma of the nasopharyngeal type should be
evoked 1n the event of a characternstic context (9). Even 1if the survival rates
for patients with these lymph-node malignancies is much lower than for
epidermoid adenopathies, they should be treated by (selective) neck dissec-
tion and radiotherapy. However, there 1s no specific indication for systemic
therapy (15).

Patients presenting with supraclavicular regional involvement have
shorter survivals compared with those having other single-node localiza-
tions (1). In spite of the description of Troisier’s ganglion, there i1s no difference
in laterality or any indication of origin based on the side affected (9).

The management of localized axillary lymph node in women is dealt
with elsewhere in this book. The mvolvement of isolated axillary lymph
nodes m men does not require a specific assessment. The therapeutic
approach suggested by the National Comprehensive Cancer Network
comprises axillary lymph-node dissection followed by irradiation 1if two or
more nodes are positive or in the event of extracapsular extension, possibly
assoclated with chemotherapy (11).

The involvement of i1solated inguinal nodes implies the removal of a
melanoma, a lymphoma, or a urothehal carcinoma. It thus requires a careful
exploration of the urogenital and anorectal areas (rectoscopy, colposcopy).
As the axillary level, it justifies an inguinal lymph-node dissection with local
irradiation 1f two or more nodes are affected or in the event of capsular
rupture, and some patients have prolonged survivals (2).

The mediastinal lymph node (peribronchial, hilar, or mediastinal)
metastases from a CUP have a poor prognosis. When they are 1solated,
the occult primary tumor is commonly pulmonary and seldom located
below the diaphragm (16). Such a localization requires mediastinoscopy
aimed at diagnosis, and histological examination should rule out a small-cell
lung cancer. However, the latter can be presented only in the form of
mediastinal adenopathies that are accessible to a treatment with a curative
objective. An undifferentiated malignant tumor in a young man should also
allow the ruling out of an extragonadic germ cell tumor (9). The diagnostic
mediastinoscopy should be followed by chemotherapy and then, if excision
of the nodes 1s technically possible, by mediastinal lymph-node dissection.
This procedure may be associated with resection of the adjacent pulmonary
parenchyma 1f necessary. The alternative 1s to carry out a thoracotomy at
the outset with a diagnostic and therapeutic purpose, if the dissection
appears feasible, followed by chemotherapy. In all cases, the dissection must
be extended to all the lymph-node chains concerned on the same side of the
mediastinum. A complementary mediastinal irradiation 1s indicated, at least
in the event of incomplete lymph-node dissection (17). Prolonged survivals
have thus been described when resection was possible.
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LIVER METASTASIS FROM A CUP IN A SINGLE SITE

Although exclusively liver malignancies account for approximately 25% of
liver metastases of CUP, they seldom occur in a single site (18). The essential
procedure 1s a liver biopsy (19) and the predominant histology 1s adeno-
carcinoma (20.21).

The differential diagnosis between a poorly differentiated hepato-
cellular carcinoma and a cholangiocellular carcinoma 1s relatively easy with
IHC and alpha-fetoprotein assays, just as with the diagnosis of metastases
from colo-rectal carcinoma, even 1if there are paradoxical IHC profiles (3).
On the other hand. 1t 1s practically impossible to distinguish between a
cholangiocellular carcinoma and a metastase from a gastric or a pancreatic
adenocarcinoma, even by means of IHC (9). Moreover, it 1s particularly
important to identify the hepatic metastatic localization of a neuroendocrine
carcinoma, since its prognosis may be better (19). The use of cytokeratins
(CK) 7 and 20 1s helpful in the case of a CK20+ profile, but the majority
of CUP are CK20— and the primary site cannot be accurately predicted
(20). It 1s legitimate to propose a coloscopy in the case of a CK20+/
CK7— profile to research a primary colo-rectal adenocarcinoma. This 1s
because these lesions have a prevalent colo-rectal origin and are by defini-
tion amenable to a loco-regional treatment (surgical resection, intra-arterial
chemotherapy. or chemoembolization) (18). Whether an endoscopic cholan-
giopancreatography and,/or an endoscopic ultrasound should be carried out
in the case of a CK20+/CK7+ profile to rule out a biliary or pancreatic
adenocarcinoma (21) 1s more debatable because the identification of such
primary tumors may not dramatically change therapeutic management.

While a few patients present with an i1solated single hepatic localiza-
tion, survival seems barely higher than for patients with multiple hepatic
metastases or with associated extrahepatic localizations (median of survival
of about four months). thus perhaps not justifying any difference in thera-
peutic approach from other CUP (18.19). A liver localization 1s indeed
particularly pejorative in CUP (13).

Hepatic resection has a well-established place in treating hepatic
metastases of colo-rectal cancer or neuroendocrine tumors, just as with
radiofrequency ablation, and both techniques have a low morbidity and
mortality. The extrapolation to CUP with resectable hepatic metastases
remains a matter of debate and a few cases are reported in the literature (22).
In the study of Berney et al.. the local recurrences are frequent and mainly
remain limited to the liver (23). Other local treatments can be discussed.
including chemoembolization, hepatic artery infusion, etc. Hepatic localiza-
tions are also less sensitive to systemic treatments (24), while chemotherapy
would appear especially useful for differentiated metastases of adenocarci-
nomas (25). Some authors would thus favor a chemotherapy adapted to
colo-rectal, pulmonary, or pancreatic tumors (11,21).
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ISOLATED BONE METASTASIS

Single bone metastases account for up to 22% of patients with metastatic
bony lesions. In the absence of extraskeletal localizations, this justifies inves-
tigations in more detail when there are multiple bone metastases. Ten to fifty
percent of the osseous metastatic patients present with tumors of unknown
primary site, including a large majority of differentiated or undifferentiated
carcinomas (26.27).

The sclerotic character of the lesion should orent diagnosis toward a
prostate origin, justifying recourse to a prostate biopsy under ultrasound gui-
dance. However. as bone metastases [rom prostate cancer may not always be
radiologically osteoblastic, it seems practically logical to recommend a rectal
digital examination and a serum prostate specific antigen (PSA) in all men with
bone metastases from a CUP. The localization of the lesion and its radiological
aspect may also evoke a particular origin or a primary bone tumor. In the case
of single localization, serum and urine protein electrophoresis 1s useful in ruling
out a plasmocytoma (28). The other serum markers are of more debatable
interest (2). Neither bone scans, SCT or magnetic resonance imaging (MRI),
of the lesion can provide assistance for identifying the primary (26).

Biopsy under the guidance of X ray or SCT. or better open surgical
biopsy. can confirm the malignity. The alternative 1s to perform an initial
fine-needle aspiration biopsy, which allowed a diagnosis in 93% of cases in
the study of Wedin et al. These authors continued their investigations as a
function of the cytological results (29). The localization in a single site also
justifies the carrying out of an osteomedullary biopsy to rule out a micro-
scopic dissemination. Above all, the occurrence of metastases 1n a single site
imposes a surgical biopsy because a curative treatment 1s possible (26). The
placement of the biopsy incision 1s critical because. 1f the final diagnosis were
a primary bone tumor, this would then generally require a subsequent resec-
tion and reconstruction. A biopsy carried out incorrectly on a patient with a
primary bone tumor can lead to an amputation, whereas the patient would
have been a candidate for limb salvage surgery. The same problem arises in
the case of an mmaugural pathological fracture requiring a needle biopsy or
a surgical biopsy to rule out the diagnosis of a primary bone tumor before
carrying out osteosynthesis (28). IHC studies can indicate tumors with
common skeletal metastatic site that are accessible to an effective treatment
(PSA, alpha-fetoprotein, CT, and thyroglobulin) and can be used to rule
out a primary bone tumor: osteosarcoma, lymphoma, Ewing’s sarcoma
before 40 years and, more rarely, malignant fibrous histiocytoma of bone
and chondrosarcoma, as well as primary lymphoma of bone and plasmocy-
toma in older patients. These the last two diagnoses seldom require a surgical
treatment (1,28.29).

In cases of extravertebral involvement in a patient in good general
condition, prophylactic surgery resection is indicated, the alternative being
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an external radiotherapy (11). It 1s difficult to know if complementary
irradiation 1s necessary after a surgical resection, except if this latter 1s
incomplete or limiting. Otherwise, metabolic radiotherapy (Strontium-89,
Samarium-153) has no place in the treatment of a single lesion. Bone metas-
tases are also classically rather insensitive to chemotherapy (24), although
this assumption might be related to the fact that response to chemotherapy
1s difficult to assess radiologically in bone lesions. The use of diphospho-
nates can be considered as a anti-osteoclastic by analogy with other cancers,
even though there are very few data in the literature (13). These drugs allow
an improvement of the quality of life, leading to a reduction in the number
of bone incidents and the number of radiotherapy sequences, while decreas-
ing the risk of hypercalcemia (27). Here again, the single-site character of the
lesion makes such a treatment debatable.

In addition to standard radiographies of the rachis and a bone scan, a
vertebral metastasis with unknown primary site justifies an SCT and an
MRI of the involved vertebra to specify the extent of osseous and spinal
canal involvement (30). The assessment would also include an osteomedul-
lary biopsy and a complete vertebral MRI, from CO0 to S3, to identily any
other vertebrae involved.

With vertebral involvement in a single site, a surgical excision must be
carried out 1if possible, preceded by a spinal arteriography in the event of
lower thoracic or upper lumbar involvement with a view sufficient for
embolizing the neoplastic vessels. A higher cervical or thoracic lesion con-
traindicates an embolization by systemic route and requires a percutancous
embolization (30). An alternative to surgery is offered by cementoplasty. In
all cases, antalgic radiotherapy has a central role to play.

On the whole, while patients with bone-located CUP have a short
survival of the order of five months (27), this can be much longer in cases
of 1solated bone metastasis {from a renal or thyroid primary occult site,
which can justify an extensive resection and reconstructive surgery (28-30).

SOLITARY PULMONARY NODULE FROM A CUP

Fifty to sixty percent of single pulmonary nodules are benign (infectious
granulomas), this percentage varying with the age of the patient. the size
and localization of the lesion. and smoking history. The most advantageous
strategy for selecting indications for more invasive explorations mvolves
assoclating a thoracic SCT with PET-FDG. even if the latter technique
can yield false negatives (tumors smaller than 6-8 mm) or false positives
(tuberculosis, histoplasmosis, and abscess). The diagnosis of malignity
can be confirmed by transthoracic needle aspiration biopsy. fibre-optic
bronchoscopy. video-assisted thoracoscopy, thoracotomy, or video-assisted
thoracoscopic surgery (31). Fine-needle aspiration biopsy and thoracoscopy
are the most commonly employed techniques.
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The principal differential diagnosis 1s the primary lung cancer, which 1s
impossible to obtain on a standard radiography (2) and not always straight-
forward, even with an THC study (9): only 9% to 15% of lung cancers express
CK20, which 1s useful in differentiating primary tumors from pulmonary
metastases of adenocarcinomas. On the other hand, 85% of primary lung
cancers express CK7, so the use of TTF-I and surfactant apoprotein allows
us to differentiate them from other CK7" tumors, but not from malignant
mesotheliomas: TTF-I has a specificity of 95% to 100% and a sensitivity of
65% for lung primary tumors and cadherin E has a sensitivity of 100% (8).

Thus, in the case of an adenocarcinoma or undifferentiated pulmonary
carcinoma that 1s i1solated or without any other orientation, it 1s a general
rule to regard 1t as a primary pulmonary carcinoma and treat it as such (1).

LOCALIZED PLEURAL EFFUSION OF A CUP

Five to fifteen percent of metastatic pleural effusions are of unknown primary
site, which, for some authors, justifies the individualization of a specific entity
termed “primary intrathoracic malignant effusion™ (32). Some of these tumors
probably also originate from small subpleural carcinomas (““pseudomesothelio-
matous carcinoma of the lung™) corresponding to peripheral adenocarcinomas
of the lung with extensive pleural growth and hittle peripheral parenchymal
involvement (33). The large majority of patients presenting with metastatic
pleural effusions of unknown primary site do not have a smoking history.
Pathology is generally indicative of an adenocarcinoma, with two-thirds of
cases showing pleura as the single site of metastasis. The principal differential
diagnosis is pleural mesothelioma. Survival is 10 months in this isolated group
as against 7 months in cases of associated extrapleural localization (34).

Pleural fluid cytology can be sufficient to confirm the mahignity and
rule out a diagnosis of mesothelioma in 58% of cases. The sensitivity of
closed pleural biopsies 1s lower (33). Medical thoracoscopy (under local
anesthesia and analgesia) and surgical thoracoscopy (under general anesthe-
sia with selective intubation) can offer a wide range of advantages here, both
in diagnosis (extensive biopsies under direct observation) as well as in symp-
tomatic therapy (talc pleurodesis) with a sensitivity of 95% (9). In difficult
diagnoses, IHC studies (TTF-I. calretinin) can differentiate an adenocarci-
noma from a mesothelioma. After evacuation, it 1s justified to practice an
SCT of the thorax. but if the SCT does not show an anomaly. the fibre-optic
bronchoscopy 1s always negative and will thus be ineffective (32).

Local treatment by dramage. shunt, or sclerosing therapy only has a pal-
liative effect in the short term, with a high nisk of reconstitution of the effusion
(32). Major surgery such as parietal pleurectomy, decortication, or pleurop-
neumonectomy does not prove more efficacious in palliative terms. The cura-
tive benefit of such operations i1s not demonstrated even in cases of primary
intrathoracic malignant effusion. Perioperative mortality 1s high and this type
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of surgery should only be discussed among highly selected patients. When the
disease 1s localized in the pleural cavity, intrapleural chemotherapy may treat
the underlying neoplasm in addition to controlling the effusion. Pseudo-
mesotheliomatous carcinomas of the lung are also among the most 1deal
targets for this type of local treatment. Systemic chemotherapy seems to have
a positive effect on the symptoms and maybe on overall survival (34). Fially,
as always, the quality of life 1s of crucial importance for these patients, in
particular the control of dyspnea and pain (33).

SINGLE CEREBRAL METASTASIS OF A CUP

Up to 13% of cerebral metastases are of unknown primary site. The median of
survival 1s 9 to 14 months after surgery and radiotherapy in the majority of the
studies, with overall survival rates of 30%: to 57% at one year and 19% to 25% at
two years (35-37). From one-third to one-half of the patients have a single
lesion, with adenocarcinoma being the most frequent histology (38,39). The sin-
gle localization of the lesion can only be confirmed by MRI, particularly in the
case of lesions in the posterior fossa or multiple punctate metastases. The
localization thus determined 1s frontal in 25% of cases, parietal in 25%, and
cerebellar 1n 25%, this last localization appearing to be more frequent in the
population of CUP (40). Certain characteristics on the SCT or MRI are indica-
tive of a metastasis, but none of them is pathognomonic: peripheral location,
spherical shape, ring enhancement, and prominent peritumoral edema. In the
event of a single localization proved by MRI, a craniotomy must be carried
out to perform a complete resection when this is possible. If not, a biopsy 1s
essential in order to rule out a benign pathology (abscess, infection, or hemor-
rhage) or a primary cerebral tumor (glioma, lymphoma) (41). In the case of an
undifferentiated mahgnant tumor, IHC (ghal fibrillary acidic protein, neurofila-
ments, etc.) can be very useful to exclude the possibility of a primary cercbral
tumor (9). Otherwise, examination of the cerebrospinal fluid becomes essential
in the event of any signs evoking carcinomatous meningitis (42).

The survival rates of patients with cerebral metastases of unknown
primary in a single site 1s higher than that for patients having multiple
localizations: in the study of Salvati et al., 1t 1s 43% at one year and 19%
at two years (median = 32 months) (40), with some long-term survivors
beyond five years (38.41). However. the resectability 1s a more important
prognostic factor than the single localization of the lesion (39), and another
prognostic factor 1s the Karnofsky preoperative index (42).

Three randomized studies have shown that patients with a single lesion
and treated by complete resection before whole-brain radiotherapy (WBRT)
have less local recurrences, better survival. and better quality of life than n
cases with WBRT alone, without high mortality related to the surgery
(35,36.43). Thus. surgery should be considered in any patient with a single
brain metastasis in an accessible location, when the size 1s large, the mass
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effect 1s significant and /or an obstructive hydrocephalus is present. Complete
surgical resection allows an immediate relief of symptoms of intracranial
hypertension and seizures, a reduction of focal neurological deficits, and a
rapid steroid taper in the majority of patients. In the event of an exclusive
local recurrence in a patient in good performance status, a reoperation
may also allow a neurological improvement and a prolongation of survival.
In the same way, when the number of metastases 1s limited (generally up to
three), and the lesions are accessible, with a young patient in good general
and neurological condition, complete surgical resection yields similar results
to those for single lesions (42). Finally, the resection of a symptomatic lesion
and the radiation treatment of the other ones 1s of clinical value as well (37).

An alternative 1s stereotaxic radiosurgery (SRS), because only a minor-
1ty of single cerebral metastases are accessible to surgery (33). Single cerebral
metastases are indeed 1deal targets for SRS. They are generally small, spheri-
cal, minimally invasive, and show radiographically distinct margins. SRS
allows a rapid decrease of symptoms, local control rates of 80% to 90% of
cases, and a median survival ranging from 7 to 12 months. Favorable factors
for long-term control include a diameter of less than 3 cm, homogeneous
baseline enhancement, and a good initial radiographic response to SRS.
Moreover, metastases classically radioresistant to fractionated radiotherapy
seem to respond to SRS as well as the tumors known to be radiosensitive.
Thus, the SRS allows an effective treatment of patients presenting with
comorbidities or with an inaccessible lesion. In the absence of extracerebral
disease, SRS on i1ts own or associated with WBRT seems to be better than
conventional irradiation in terms of local control, survival, and quality of life.
The results are indeed comparable with those reported for surgery associated
with WBRT (42). Finally, the early or late complications are relatively
moderate after treatment of a cerebral metastasis by SRS.

While adjuvant WBRT after surgery improves local control and
decreases the risk of new cerebral metastases at remote sites, its utility
remains a matter of debate. Indeed, 1t 1s responsible for early adverse effects
(fatigue, alopecia, and Eustachian tube dysfunction) and late neurotoxicity
in 5% of cases (37.40). The total dose and the fractions are thus important
factors to be taken mto account: the patients with an a prion favorable
prognosis should be treated with conventional fractions from 1.8 to 2Gy
to a total dose of 40 to 50 Gy. However, the current tendency 1s not to per-
form adjuvant WBRT after surgery. especially if the lesion is radioresistant,
but rather to reserve the WBRT or SRS for the recurrence. Certain treat-
ment centres simply carry out a focal wrradiation after surgical resection
(42). In all cases, WBRT should not be used on 1t own 1n this indication
except 1f there 1s a contraindication with the surgery and the SRS.

The status of chemotherapy in this context 1s more debatable, because
these localizations are only weakly chemosensitive apart from some particu-
lar histological forms (42).
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On the whole, an aggressive approach associating surgical resection or
SRS with or without WBRT 1s justified for patients with an isolated single cer-
ebral metastasis of unknown primary site, and very prolonged survivals are
possible (38.41). After local treatment by surgery or SRS, overall survival
does not seem affected 1f the WBRT 1s reserved for the later recurrence (42).

METASTASIS OF CUTANEOUS OR SOFT TISSUES FROM A CUP

These localizations theoretically have a better prognosis (13). The differen-
tial diagnosis of a single cutaneous metastatic localization corresponds to
melanoma, particularly when it 1s achromic. In the event of cutancous
metastasis of an undifferentiated carcinoma. the ruling out of a Merkel cell
carcinoma 1s facilitated by an ITHC study (chromogranin A, CK20, neuro-
filaments, etc.) (9).

The presentation of a solitary metastasis in soft tissues (subcutaneous
tissue and skeletal muscle) 1s a rare occurrence, accounting for approximately
2.5% of the tumors of soft tissues, among which 0.8% are of unknown pri-
mary site. The diagnosis should exclude the possibility of a benign lesion
(hematoma, infection). a sarcoma, or a melanoma (44). MRI is the preferred
technique for characterizing these lesions, but it is often difficult to rule out a
primary sarcoma of the soft tissues. Because of this, a biopsy 1s required to
take this diagnosis into account.

CONCLUSION

A small group of patients presenting with a CUP have a single metastatic
localization that remains isolated, even if an exhaustive assessment 1s per-
formed (and even if this assessment includes a PET-FDG). According to
the site concerned, a radical local treatment by surgical resection and/or
irradiation should be discussed. The majority of the patients in fact show
some benefit in palliative terms, and some have a prolonged free interval
before the appearance of other metastatic sites. On the other hand, there
1s no data available making it possible to recommend or disfavor the use
of systemic chemotherapy.
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INTRODUCTION

Carcinomas of an unknown primary (CUP) site represent about 3% to 5% of
all cancer types (1-4). New local treatments have occurred in metastatic
disease but there are a few specific CUP-related data. Several techniques
will be developed in a broader framework. In this chapter, we will discuss
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radiofrequency, which is now part of the local treatment of hepatic metas-
tases, whereas extracerebral stereotactic radiotherapy should be mitiated
soon. Concerning bone metastases, a unique radiotherapy session allows
the same antalgic effect and. as durable as hypofractioned patterns. Surgery.
particularly in the preventive indications, plays an important role in the
treatment of these secondary bone lesions. In the future, trials specific to
CUP should be considered in order to better specify the indications and
the efficiency of these treatments.

Squamous cell carcinoma of an unknown primary located in the head
and neck and the operable lesions after chemotherapy treatments are speci-
fic entities and will not be discussed in this chapter.

RADIOFREQUENCY

If the gold standard of hepatic metastases local treatment is still the surgical
ablation, new methods of tumor destruction could improve the treatment of
nonoperable tumors, either because of a bilobar location or because of an
anesthetic contraindication.

In addition to the chemical destruction by mtratumoral njection,
lesions can be destroyed by heat, essentially laser thermal rise, radio-
frequence, or freezing, 1.e., cryonics. These last two methods are the most
widespread and benefit from ambulatory implementation; the technique
based on the radiofrequency waves 1s the mostly used.

The destruction principle lies on the ionic disturbances of the tissue
crossed by a sinusoidal current having a 400 to 500 Hz frequency (5).
Because of particles friction, the tissue warms up to 60°C resulting in a
coagulation necrosis. The spreading lesion starting from the electrode leads
to a sphere, the size of which is determined by the active electrode size, the
intensity, and the duration of the current passage.

Two types of electrodes are used: either a simple electrode with a single
or stand-used end, or a retractable electrode spreading as an umbrella with a
variable number of ribs. The cooling system for the electrode end avoids the
carbonization phenomenon noticed at a temperature of 80°C and by block-
ing the current transmission, it ends in the nondestruction of the lesion.

This technique 1s often performed with a general anesthesia and anti-
biotic prophylaxis. The lesion 1s located by ultrasonography. either by trans-
cutanecous method or during surgery. The treatment 1s monitored by
ultrasonography, computed tomography (CT), or magnetic resonance
imaging (MRI). In addition, this technique benefits from vascular clamping
or cooling the bile ducts for lesions located close to sensitive areas.

The contraindications are more than four hepatic lesions, lesion larger
than 5cm in diameter, presence of a bilious-digestive anastomosis, contact
to the bladder, colon, or stomach when 1t 1s about a percutaneous duct,
and coagulation disturbances. The morbidity varies from 3% to 15%: 1n a
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recent survey Curley et al. reports 7% immediate complications and 2.4%
late complications (6). A postablation syndrome associating pain. fever,
and nauseas can be noticed. Equally intrahepatic or subcapsular hematoma
related to the electrode crossing, infarction by vascular thromboses or
cholecystitis can be noticed. Later, intrahepatic abscesses and bile ducts
stenosis may occur. Rhim et al. report 10% to 20% of recurrences mainly
because of the nonobservance of security margin around lesions (7).

Cryotherapy 1s based on the destruction of tumor cells by fast freezing
at —20°C. This method relies on the implementation of one or several liquid
nitrogen operating cryosurgical probes. Using several probes enables the
destruction of large lesions up to 8cm. The overall destructed volume
should not exceed 200 cm” in order to avoid shocks that are the main cause
of postoperative mortality, about 1.5%. The recurrence rates vary from 33%
for Siefert et al. to 9% for Ruers et al. (8,9). Fmally, Goering et al. report a
recurrence rate comparable to that of the surgical resection for noncolorec-
tal metastases (10). This technique i1s more difficult than radiofrequency,
limiting 1ts development.

These data are chiefly based on the treatment of metastases from gas-
trointestinal tract cancers. A few data on the CUP are available. A recent
retrospective survey of Hawksworth et al. reports the evolution of 7 patients
treated by radiofrequency or surgery from hepatic lesions of an adenocar-
cinoma of unknown primary, in a series of 157 patients. Out of nine
lesions, six were treated by radiofrequency, one patient had extrahepa-
tic lesions before the treatment. The median recurrence-free survival was
6.5 months (11).

The radiofrequency may be part of the local treatment for hepatic
metastases; the criteria for patients’ selection have to be similar to the
surgical ones. The radiofrequency indications arise from the surgical contra-
indications as the procedure seems less invasive with lower morbidity rate
due to smaller resections, protecting the hepatic function or making the
operation easier.

PALLIATIVE BONE SURGERY

More than half of the patients affected by a CUP have bone metastases
(12). Treating the bone metastases has to be multidisciplinary: local treat-
ments such as radiotherapy and surgery may be added to the systemic
treatment. The orthopedic surgery has lately gained an important role 1n
the treatment of bone metastases of limbs and spine, regardless of their
origin. Today the mmprovements in the arthroplasty and osteosynthesis
allow a fast and efficient treatment. Pain, pathological fractures, and neuro-
logical disturbances must be avoided for patient’s quality of life. One of the
major difficulties 1s to indicate a preventive mtervention (13,14).
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The main goal of this type of surgery 1s to remove tumor and to
consolidate the bone. The surgical strategy should avoid discomfort and
the subsequent decubitus-related postoperative complications in order to
enable a rapid social reintegration.

Technically, a direct approach of the lesion would be preferable in order
to remove tumor and to fix the material in healthy bone. Histological sam-
pling has to be systematic. Surgery may be hemorrhagic and can be preceded
by embolization. The osteosynthesis or the arthroplasty has to protect the
entire corresponding bone segment in order to avoid the discovery of another
weak area. It implies an adequate preoperative check-up with X rays of the
entire bone segment for limbs and with MRI of the entire vertebral axis for
the rachis. For limbs and waist the substance loss will be filled with acrylic
cement that may be replaced by bone grafts for spine surgery.

There are three types of therapeutic indications: the known metastatic
patients with a large or hyperalgetic lesion, a prefracture mechanical
weakening, and /or by a neurological threat. These three situations are often
combined particularly at the spine level. In this case, a preventive treatment
1s essential. Patients were examined for either a pathological fracture, in
spite of an adequate medical treatment, or a revealing fracture. In this par-
ticular case, it 1s essential to be histologically certain before planning an
adapted strategy. Finally, the patients with a single bone metastasis may
benefit from oncologic surgery, in very specific situations. Obviously, one
has to be certain that this lesion is isolated by a complete extension
check-up. The surgical strategy has to be considered depending on locations.

Limbs and Waist

One should distinguish between the preventive and curative fracture treat-
ment. Before the fracture, the anatomic changes are minimum, the bone
or articular stabilization will be easy to perform and solid, resulting in
limited sequels with a better antalgic and functional result. The diagnosis
of a prefracture state 1s clinical with a recrudescence of pain during rest.
becoming resistant to major antalgic treatment. CT and MRI are useful
to view a 3-D extension. Classically, there i1s a pathological fracture risk
when the lesions concern more than a third of the long bone diameter. In
this case. the anatomic—clinical confrontation should result in a preventive
surgical indication. After any fracture, the surgical indication 1s critical as
spontancous consolidation rate 1s low. The emergency situation gives a
higher morbidity ratio (15-18).

The unique lesion should be assessed individually as oncologic surgery
may be a good recourse. Oncologic surgery 1s obviously more aggressive
than palliative surgery but modern reconstruction procedures, especially
massive prosthesis implant operations. allow a functional result and a fast
and satisfactory rehabilitation.
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Spine

At this level the clinical presentation will be different but preventive surgery
remains essential. The pathological fracture 1s more difficult to foresee and 1t
1s not a formal contraindication to the medical treatment. It will be difficult
to appreciate the neurological risk and the disease extension on the entire
rachis. MRI 1s essential to get the right information on these lesions. It
should include a sagittal sequence showing the entire axis in order to plan
surgery. Moreover. the surgical indications may be classified in two types:
preventive and curative.

Preventive Treatment

I. Unstable lesion for which stabilization 1s indicated in order to
make the adjuvant treatments easier. In this case. a posterior stabi-
lization remains simple and efficient due to the new titanium-made
mstruments allowing an easy monitoring with MRI (Fig. 1) (19).

2. Large lesion, resisting to medical treatment and triggering a
mechanical and neurological risk: corporeal lesions needing an
anterior approach with corporectomy that 1s a simple act at the
cervical rachis level but more difficult in the dorsal-lumbar region.
However, the contribution of less invasive techniques such as
thoracoscopy at the dorsal level allows enlarging these indications
without increasing the morbidity ratio.

3. Diascovery of a threatening epidural lesion may need a preventive
decompression before the appearance of neurological distur-
bances. In these cases. 1t 1s most often laminectomy. which carries
the risk of aggravating the vertebral instability needing a vertebral
stabilization (20).

Treatment of Complications

1. Neurological disturbances seriously endanger the success rate of
the intervention, and the existence of a completely mstalled para-
plegia at the dorsal level may be a surgical contraindication as
there are very few chances for recuperation.

2. Total vertebrectomy is an exceptional indication concerning either
isolated lesions or slowly progressive forms. The progress of ima-
ging and the rachidian stabilization give a good success rate for
these interventions.

Therefore. a multidisciplinary approach should ensure the best thera-
peutic sequence. One has to emphasize the importance of a preventive strat-
egy, giving significantly better results. In these cases. the surgery of bone
metastases 1s very efficient and significantly improves quality of life.
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RADIOTHERAPY

Pain, a moderate fracture risk and a medullar compression, are the most
common indications of radiotherapy for bone metastases. The goals of radio-
therapy are to improve the symptoms, to restore the function, and to prevent
the effects of tumor progress in the treated area with moderate side effects. The
methods of this palliative radiotherapy should observe rules, such as perform-
ing a simulation of the treatment enabling the definition of the treated areas
with the help of the clinical examination and radiological data (bone scan, stan-
dard X rays, and CT). Similar to surgery, the nuclear magnetic resonance 1s the
reference examination for rachis exploration.

In most of the cases. the antalgic radiotherapy 1s performed according
to a hypofractioned regime (dose per fraction above 2 Gy) in order to shorten
the treatment duration. The efficacy of the antalgic radiotherapy 1s linked to
an anti-tumor effect. but also to an anti-inflammatory effect, with the
destruction of the macrophagic cells at the origin of the production of cyto-
kines pain mediation like the prostaglandin E> (21). The patterns used in
North America and Europe are 10 sessions of 3Gy or 5 to 6 sessions of
4 Gy (22.23), giving objective and complete response of about 70% and
30% (24,25). Many trials dealt with the efficiency of a unique session. There
are few data on the metastases of unknown primary. Steenland et al., in a
randomized trial including more than 1100 patients. compare on the effi-
ciency of a 8 Gy session with 6 x 4 Gy-sessions. Approximately 90% of
patients were affected by breast, prostate, or lung cancer. The affected bone
locations were the pelvis, the rachis, and the lower limbs respectively. The
patients having a medullar compression or a pathological fracture were
excluded. The response to radiotherapy was defined as a decrease higher or
equal to two of the analogical visual score: the patients were considered 1n
complete response 1f they did not have any pain regardless of the antalgic
consumption. The partial and complete response rates were 71% and 35%
with no significant difference between the two arms. The quality of life and
the side effects were equally similar, the same for the progression time (neces-
sary time for getting back to the initial pain threshold). The patients treated
with a unique fraction were more often retreated (24% to 6%) but without
getting back to the initial pain (26). Data analysis of this survey have been
recently published. Excluding the retreatment effect, the unique session
and the fractioned pattern remain equal in terms of response rate (27).

Another study including 756 patients compared a session of 8 Gy with
5 sessions of 4 Gy or 10 3Gy sessions. Three percent of the patients had

Figure 1 (Facing page) (A) Important thoraco-lumbar spine destabilization due to
metastatic disease needing preventive fixation to avoid kyphotic evolution or neuro-
logical compression. (B) Preoperative embolization. (C, D) Postoperative X rays and
MRI at one-year follow-up. Abbreviation: MRI1, magnetic resonance imaging.
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metastases of unknown primary. The conclusions were identical with the
efficiency, and the efficiency duration and side effects were similar in
the two arms. The patients treated by a 8 Gy session were more often
retreated. but this does not correspond to the upper analogical visual scores
(28). Two recent meta-analyses dealt with the efficiency of various radiation
patterns. Wu et al. studied the data in eight randomized surveys including
more than 3200 patients by comparing a unique 8 to 10 Gy session to var-
1ous fractioned patterns. The overall response rate and the complete
response rate are identical in the two groups (72% and 32%). Similarly, there
15 no dose effect in the studies comparing various fractioned patterns (29). A
review of the Cochrane Database took over the data of 11 randomized sur-
veys including more than 3400 patients. The response rate was also identical
regardless of the pattern. The patients treated with a unique fraction needed
more often a new antalgic radiotherapy and had a more important fracture
rate (3% vs. 1.6%) (30). Therefore, a unique session allows getting an antal-
gic effect equal to longer patterns, and it allows decreasing the patient
movements. However, studies integrating patients’ quality of life are neces-
sary. In addition, there are patient groups who need a fractioned treatment
using higher doses, such as patients carrying a moderate [racture risk, a
medullar compression, or metastases accompanied by an important exten-
sion 1n the soft tissues.

Stereotactic radiotherapy allows a better radiation conformation
around the target volume. This treatment may be applied in a unique session
or according to a hyperfractioned pattern. The stereotactic radiotherapy in a
single session is a treatment used for many years within the secondary cere-
bral lesions. Here, there are a few data specific to the CUP. A survey reports
the results from 15 patients treated for one or many cerebral metastases of
unknown primary (31). The Karnofsky performance status was 90 and five
patients had secondary extracerebral lesions. An encephalic radiotherapy
was associated to 14 patients. The median survival of the 15 patients was
15 months; the median survival of the patients with and without secondary
extracercbral lesions were, respectively, 5 and 25 months (P = 0.04).

Stereotactic radiotherapy finds new applications in the treatment of
secondary extracerebral locations. The main constraint of the extracerebral
stereotactic radiotherapy is the need to obtain a precise and reproducible
repositioning. The patient’s imprecise repositioning is supplemented by
the movements related to the organ respirations, such as the lungs or the
liver. There are now systems that allow patient repositioning within a
4mm precision margin according to the three axes (32,33) and most of
the authors use 5Smm margins for the planning target volume definition
according to the axial directions and 10 mm margins according to longitudi-
nal direction in order to consider the organ movements (34). New respira-
tion-controlled radiotherapy techniques are in the process of evaluation
(35). The available clinical results in phase I and II trials mainly consider
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the treatment of secondary hepatic lesions of digestive cancer. There 1s no
data specific to the metastases of unknown primary. Blomgren et al. team
was a pioneer in this field. The applied doses ranged between 15 and
45 Gy, 1n one to three fractions (36). Herfarth et al. evaluated the feasibility
and the results of a single-fractioned stereotactic therapy for 37 patients.
Four patients had primary hepatic tumors, 33 hepatic metastases. The
applied doses ranged between 14 and 20 Gy at the 1socenter, with a mini-
mum PTV coverage per 80% 1sodose. The tumor size had to be lower than
6cm, and the number of lesions lower than 4. The local control was 75%,
71% and 67% at 6, 12 and 18 months. No major secondary effect was
noticed. Ten patients had anorexia, nausea, or hyperthermia for one to three
weeks after the treatment (37). Preliminary results show that a single dose of
20 or 30 Gy in three sessions obtain a local control rate of 75% at one year.
There are trials in process dealing with fractionated treatment: an European
randomized trial compares a single dose of 28 to 37.5 Gy applied in three
sessions; a North American dose escalation trial deals with the toxicity
and the efficiency of a hypofractioned pattern (37.5 Gy to 60 Gy in three
sessions) (35). This noninvasive technique 1s designed for nonoperable
patients for medical or surgical reasons. However, it 1s too early to propose
it as standard in the local treatment of hepatic metastases.

As we have already seen, there are a few data on secondary lesions of
unknown primary related to these various treatment methods. However,
new techniques seem to be used on these patients. Radiofrequency 1s now
part of the local treatment of hepatic metastases, while the extracerebral
stereotactic radiotherapy should be soon. As far as bone metastases are con-
cerned, a unique radiotherapy session allows getting the same antalgic effect
and as durable as the hypofractioned patterns at the cost of a slightly higher
fracture risk. Surgery, especially the preventive surgery, may be part of the
treatment of these bone lesions. In the future, trials specific to the CUP
should be considered in order to better specify the indications and the
efficiency of these treatments.
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INTRODUCTION

From a biological point of view, two remarkable characteristics attract
attention to unknown primary tumors (UPTs): (1) an atypical distribution
of the tumor mass between the metastatic and primary lesions, suggesting a
relative or absolute mmhibition of primary tumor growth and; (11) a pecu-
liar pattern of metastatic spread with early involvement of multiple organs
and rapid progression. Deletions or rearrangements of chromosome 1p and
c-myc overexpression are consistently found in UPTs as in other aggressive
malignancies. Some other characteristics are more intriguing such as the
overexpression of Bcl-2, which is frequent in low grade malignancies but
1s also frequent in UPTs. There 1s evidence that p53 1s rarely mutated in
UPTs. If this 1s confirmed, this observation could be pivotal in future
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investigations on the acquisition of the UPT metastatic phenotype. The
mechanisms of primary tumor growth inhibition remain completely hypo-
thetical; immune and mmflammatory mechanisms might play a role in the
inhibition or regression of the primary tumor. New insights on UPT biology
will come from high-throughput genome, transcriptome. and proteome ana-
lyses. It will be important to combine data on gene expression with data on
structural gene alterations. Investigations of p33 and related proteins (p73,
Arf, MDM2 etc.) as well as of the Bel-2 family are among the priorities for a
better understanding of the etiology of UPTs.

NOSOLOGICAL CONSIDERATIONS

The definition of carcinomas of UPT i1s at present based on negative criteria.
This term applies to a metastatic malignancy 1n the absence of an i1dentifi-
able primary tumor based on clinical examination, and radiological and bio-
logical work-up. In essence, a category based on a negative criterion 1s
temporary and committed to be replaced by subcategories based on positive
criteria. In current oncology practice, UPT remains a default diagnosis.
Each time metastases appear as the predominant signs of a malignant process,
the clinical and radiological work-up intends to find a primary tumor. Until
recently, this goal was achieved in less than 50% of the cases (1). In some
patients where detection of the primary tumor has not been possible during
their lifetime, autopsy will disclose primary lesions previously undetected
despite thorough radiological investigations. However, there 1s a consensus
that even after autopsy, a substantial proportion of patients remain without
detectable primary tumors, therefore forming an inveterate core of “autopsy-
negative’ UPTs. Depending on the series, their proportion vary from 45%
to 16% (2—4). In recent years, there has been a trend to Iimit sophisticated
investigations of patients with occult primary tumors (1). At the same time
pathologists have acquired remarkable tools for the immunohistological
diagnosis of organ or tissue lineage on biopsy sections of UPT (1). Currently
additional new tools for tissue lineage identification are produced by gene
expression profiling applied to a series of tumors of known origin. Using this
approach, Tothill et al. have built a classifier based on 79 gene markers
assessed by quantitative RT-PCR performed on a microfluidics card (low
density microarray) (5). This classifier has given encouraging results when
tested on a sertes of 13 UPTs (5). In fact, radiological work-ups, immuno-
histological or PCR 1identification of organ lineage, have the same basic
aim, which 1s, whenever possible, to reclassify UPTs in well-known cate-
gories of tumors with known primary sites. In current medical oncology
practice, this process of reclassification appears essential for the correct
choice of a therapeutic protocol.

However, biologists—or clinicians engaged mn reflection on UPT
biology—tend to have a different approach. They focus on one obvious
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biological charateristic of UPTs. which is the atypical tumor mass distribu-
tion between the primary tumor and the metastases, suggesting a relative or
absolute growth inhibition of the primary tumor. To be more explicit, let us
consider the three following cases of revealing metastatic syndromes: (1) a
metastatic adenocarcinoma without detectable primary and without possi-
ble lineage identification by immunohistochemistry; (11) a metastatic adeno-
carcinoma without detectable primary but with molecular identification of
a colonic lineage (CK7+, CK20—): and (1) a small asymptomatic colonic
adenocarcinoma revealed by large symptomatic metastases. Despite some
important differences related to diagnostic and therapeutic procedures, it
1s tempting to suspect some common biological mechanisms in these three
malignant diseases characterized by atypical distribution of the tumor mass.
This notion 1s strengthened by the observation of an unusual pattern of
metastatic spread in UPTs. These patients tend to have a larger number
of organs ivolved compared with other metastatic syndromes, with kidney,
adrenal gland, skin, and heart being more frequently involved. Remarkably,
this atypical pattern of metastatic spread 1s found both in patients with
“autopsy-negative” UPTs and patients with small asymptomatic primary
tumors associated with early large metastases. It supports the idea of a con-
tinuum between these two entities in terms of genetic and biochemical
alterations (2,6). With this in mind, we propose that a reflection 1s begun
on possible novel names for designation of UPT or carcinomas of unknown
primary (CUP) syndromes, for example, “‘early metastatic syndromes with
minimal primary tumors” (EMMP) (Fig. 1). We think that an effort of
nosological clarification would be useful for the design of future biological
studies. For example, instead of planning research projects focused on CUPs,
it might be more accurate to include in a unigque project all syndromes
combining 1nitial metastatic presentation and primary tumors not exceeding
millimeters in size, including some metastatic melanoma syndromes.

As a conclusion to these introductory remarks, Figure 1 attempts to
classify metastatic syndromes on the basis of tumor mass distribution at the
initial diagnosis stage. Classical secondary metastatic syndromes are on one
side of the spectrum (Fig. 1); m these diseases, metastatic lesions become
detectable several months or years after treatment of the primary tumor
(effective or not). The “‘early metastatic syndromes with concomitant large
primary tumors are positioned at the center and finally, EMMP,” including
“autopsy-negative” UPTs are at the other end of the spectrum.

RESEARCH AIMS AND INSTRUMENTS

The consideration of UPT syndromes (in the rest of the chapter, we will use the
term UPT as an equivalent of EMMP) raises questions for both basic and
translational research. In terms of basic research. there are two major aims:
(1) to determine whether the metastatic phenotype 1s underpinned by distinct
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Figure 1 Tentative classification of metastatic syndromes on the basis of tumor
mass distribution at initial patient examination. Secondary or metachronous meta-
static syndromes are positioned on the left side of the diagram. In these malignancies,
metastases are occult at the time of diagnosis and become detectable several months
or years after primary tumor treatment. Early metastatic syndrome with minimal pri-
mary tumor are positioned on the opposite side. They are usually called UPTs. Initial
symptoms result from metastasis development, whereas the primary tumor 1s asymp-
tomatic or completely occult. Sometimes, 1t is not even detectable at the autopsy
(autopsy negative cases are indicated by a small bidirectional arrow on the very right
side of the diagram). Synchronous metastatic syndromes are depicted in the central
part of the diagram. At the time of diagnosis and initial evaluation, these patients
have chinically apparent metastases and a large primary tumor. Strikingly. early
metastatic syndromes with minimal primary tumor often have a peculiar pattern
of metastatic spread with simultaneous involvement of several organs, including fre-
quent lesions of the kidney, adrenal gland. skin and heart with rapid progression.
Abbreviation: UPT, unknown primary tumor. Source: From Refs. 1, 6.

genetic or epigenetic alterations in UPTs compared with classical metastatic
syndromes and (1) to elucidate the mechanisms of growth inhibition 1n the
primary tumor. Answers to these questions will bring new 1nsights for our gen-
eral understanding of human cancers. The most obvious aim of translational
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research 1s to contribute to the recognition of clinico-pathological subgroups
of UPTs, which can currently benefit from specific treatment modalities or
alternatively might become candidates for novel more rational approaches.

There 1s a critical need for biological resources and laboratory models
for biological investigation of UPTs. In addition to potential ethical prob-
lems, collection of UPT specimens raises practical difficulties. In the recent
experience of the French Study Group for UPTs, specimen collection has
been complicated by patient dispersion in multiple medical nstitutions.
When they are referred to specialized cancer centers associated to academic
research laboratories, most UPT patients have already undergone tumor
biopsy and a significant number of them have already been treated. To
our knowledge, there are no studies of animal UPT models with the excep-
tion of one report involving the murine bronchoalveolar carcinoma line 1
(7,8). Intravenous injections of these malignant cells in Balb ¢ mice induce
pulmonary metastases with concomitant growth inhibition of the same
cells when injected subcutaneously. To our knowledge this kind of experi-
ment has not been repeated, but the metastatic properties of the broncho-
alveolar carcinoma line 1 1s still under investigation as shown by a recent
publication (9).

In 1989, Bell et al. reported the establishment and characterization of
four cell lines derived from UPTs (10). To our knowledge, these cell lines
have not been further studied. One unrelated cell line derived from an
adenocarcinoma of unknown primary (metastatic vertebral lesion) has been
recently included in the American Type Culture Collection (ATCC; CRL
7431). Thus 1t would be extremely useful to derive novel in vitro cell lines
or stable xenografted tumor lines from clinical samples for biological studies.

BRIEF SUMMARY OF CURRENT KNOWLEDGE
ON THE METASTATIC PHENOTYPE

As shown in the previous section, there 1s a strong suggestion arising from
various clinical and pathological observations that UPTs result from specific
biological processes which differ, at least in part, from the classical meta-
static syndromes. However, published data on biological aspects of UPTs
remain rare, even though. there 1s a huge amount of data derived from clas-
sical metastatic models. Therefore, UPT research 1s naturally and necessa-
rily closely associated with the field of general metastasis research.

The development of a metastatic lesion requires a complex series of
molecular and cellular events starting with primary tumor cell release and
resulting in invasive growth in a distant organ. This complex process 1s often
called the “metastatic cascade™ (11-13). The “successful” metastatic cells
have to be able to migrate in tissue adjacent to the primary. cross the
vascular barrier, survive in the blood, extravasate in a distant organ, survive
in this novel environment, form a dormant micrometastase, and finally be
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vascularized and escape dormancy. For experimental and conceptual rea-
sons, it 1s useful to summarize the metastatic cascade as two main phases.
The first phase called “tumor cell dissemination™ includes all steps from
primary tumor release to homing of malignant cells in distant organs. The
second phase includes a possible stage of dormancy. the switch to neo-
angiogenesis, and finally acquiring the capacity for fully invasive growth
(12,13). Owing to the complexity of the metastatic phenotype, 1t is clear that
the metastatic cells have to acquire a wide range of genetic or epigenetic
alterations supporting various aspects of their aberrant behavior. Some
features of the metastatic phenotype are due to alterations of “"metastasis
suppressor  genes. For example, there is evidence that silencing of genes like
nm23 or KAIIl favors tumor cell dissemination by increasing cell motility
(14). Other aspects of the metastatic phenotype are caused by uncontrolled
expression of metastasis activator genes, such as the genes encoding matrix-
metallo-proteinases (MMPs), chemokine-receptors (like CXCR4), or thy-
mosine beta-4 (11,15.16). The MMPs are involved in the increased cell inva-
sion, especially through vascular or epithelial barriers. The chemokine
receptors make tumor cells sensitive to chemotactic attraction from a distant
organ. Thymosin beta-4 sequesters G-actin and induces dramatic changes in
cell morphology and motility.

SPECIFIC AND NONSPECIFIC BIOLOGICAL FEATURES OF UPTs

Pantou et al. have shown that chromosome alterations are, on average,
more abundant in UPTs compared with metastases from known primary
tumors (17). However, this 1s not a constant rule. A number of UPTs have
only few changes detectable by caryotype examination as well as first gen-
eration comparative genomic hybridization (CGH), which 1s performed
on normal human chromosomes used as hybridization substrates (17). In
a near future, 1t will be of major mterest to use second-generation high reso-
lution microarray-CGH to mvestigate such UPTs, which display minimal
chromosomal changes according to classical methods (18). Most chromo-
some alterations reported in UPTs are shared by many aggressive human
tumor types, for example losses of 1p and gains of 1q (17,19). Chromosomal
gains at 7q22 were reported as frequent potentially specific alterations of
UPTs in two independent studies (17.20). There are no clues on which genes
are critical for tumor development in this chromosomal region.

The c-myc protein 1s overexpressed in a large majority of UPTs as in
many aggressive human malignancies (21). Surprisingly, Briasoulis et al.
have reported overexpression of Bel-2 1in 40% UPTs (22). This was unex-
pected because in most studies Bel-2 has been found to be upregulated in pre-
malignant lesions rather than in advanced malignancies and has also been
assoclated with a less aggressive phenotype (23,24). To further our insight
on this paradoxal expression of Bcl-2, it would be useful to simultaneously
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investigate the expression of other members of the Bel-2 family including the
pro- and anti-apoptotic members such as Bax and Bcl-X, respectively (25).
To our knowledge, there is no information regarding the status of the various
metastasis suppressor or activator genes in UPTs, in terms of structure and
expression. Investigations of the nm23 family of genes as well as the MMP,
chemokine receptor. and thymosin genes are eagerly awaited.

WHAT IS THE P53 STATUS IN UPTs?

Among the multiple oncogenes and tumor suppressor genes characterized to
date, the p53 gene 1s the only one for which sequence alterations have been
mmvestigated in UPTs. Bar-Eh has reported a frequency of p33 sequence
mutations of 26% (6/23) in a series of UPT specimens (15 biopsies and & cell
lines) (26). This percentage is strikingly low taking into consideration all the
data currently available on p33 mutations in carcinomas with a known pri-
mary. In the majority of common human carcinomas—including lung,
colon, pancreatic, and breast carcinomas—the frequency of p33 mutations
1s well above 50%, especially at the advanced stages of these diseases (27).
In addition, there 1s evidence that identical p53 mutations are retained in
the primary tumor and the metastatic lesions (28). In the study by Bar-El
et al. it 1s also reported that a distinct pattern of metastases correlated with
the p53 gene status in UPT lesions (26). Thus patients with wild-type p53 in
UPT showed frequent imvolvement of multiple visceral sites including bone,
liver, pleura, and peritoneum. In contrast, the six patients with p53 muta-
tions in the UPT showed primarily lymph node involvement. If the overall
low frequency of p53 mutations in UPT lesions 1s confirmed, it could provide
interesting clues regarding the molecular events required for the acquisition
of the metastatic phenotype (see next section). A limitation of the Bar-Eh
study 1s that sequence information 1s confined to exons 5 to 9 of the p53 gene,
whereas it is known that in human cancers, about 20% p53 mutations occur
outside this hot-spot region for mutations (27).

More recently, Briasoulis et al. have investigated the abundance of the
p53 protein in 47 UPT biopsies by immunohistochemistry (22). A high
amount of p53 contained 1n the malignant cells was found 1n a majority of
patients (53%). As a rule, accumulation of p53 protein 1s associated with
mutations whereas wild-type p53 1s rapidly degraded and hardly detectable
In tissue sections (29). However, there are several exceptions to this rule.
For example, in nasopharyngeal carcinomas (NPC), a malignancy associated
with Epstein—Barr virus, which 1s frequent in southeast Asia and North-
Africa, p53 1s consistently accumulated in malignant cells despite the lack
of gene mutations (30,31). It 1s postulated that p53 1s functionally mactivated
in NPC. possibly through the aberrant expression of a truncated form of
p63. a protein that has sequence homology with and can bind p53 (32). If
it 1s confirmed that a significant fraction of UPTs show p53 accumulation
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in the absence of gene mutation, the next step will be to investigate the
mechanisms of its functional mactivation. In conclusion, an in-depth re-
investigation of the p33 status in UPTs should be a priority. Gene analysis
of all 11 exons should be combined with protein detection by immunohisto-
chemistry. At the same time, it will be useful to assess the expression of
various partners of the p33 network, for example, MDM2 and pl9ARF,
as well as p53-related proteins p63 and p73. and products of p53 target genes
like p21/Wafl or Bax (33).

ACQUISITION OF THE METASTATIC PHENOTYPE IN UPTs:
FROM SPECULATION TO TESTABLE HYPOTHESES

A very important question regarding metastatic syndromes 1s to know
whether the metastatic phenotype pre-exists in the primary tumor or 1is
acquired at various steps of the metastatic cascade through positive selection
of additional genetic alterations. The often cited report by Ramaswamy
et al. provides strong arguments in favor of the first hypothesis (34). By gene
expression profiling of human adenocarcinomas samples of various origin,
they have found a 17 gene signature characteristic of the metastatic pheno-
type. This signature includes upregulated genes (like small nuclear ribonu-
cleoprotein F or securin) and downregulated genes (like actin B2 or
the nuclear hormone receptor TR3). Interestingly, this gene expression
signature was present in a subset of primary tumors, which were subse-
quently identified as being at high risk of metastatic relapse. The authors
conclude that in high-risk primary tumors the bulk of malignant cells—
and not only a small fraction of them—have acquired the metastatic
program. This would explain why even a small primary tumor can exhibit
a very strong metastatic potential.

These conclusions have been challenged by more recent studies based
mainly on mvestigation of single, disseminated tumor cells sorted from bone
marrow aspirates collected in breast carcinoma patients without clinically
apparent metastases. These cells display strikingly heterogeneous chromo-
some alterations (35). In addition, they are often p53-negative even when they
derive from p353 positive primary tumors (36). This suggests that tumor cell
dissemination occurs very early in the evolution of the primary tumor and
that disseminated tumor cells subsequently acquire missing pieces of the
metastatic program. In this second model, tumor cell dissemination 1s not
only a consequence but also a cause of genetic mstability. For example, there
15 evidence that changes m cell adhesion substrates can mmduce genetic
instability (37). Both models—pre-existing metastatic phenotype or stepwise
acquisition—are probably true in some aspects. Interestingly, some reports
indicate that p53-mutated primary tumors tend to produce metastases bear-
ing the same p53 mutations without additional genetic heterogeneity, in
accordance with models postulating a pre-exisiting metastatic genotype and
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phenotype (28,38). In contrast, metastases derived from wild-type p33 pri-
mary lesions acquire a lot of additional genetic alterations although they
retain a nonmutated p53. The occurrence of multiple additional genetic
changes i the metastatic tissue 1s consistent with a step-wise acquisition of
the metastatic phenotype (28,38).

A priori, both theories of metastasis formation would be compatible
with a model of UPT development, provided that the biological mechanisms
involved 1n the relative or absolute inhibition of primary tumor growth are
understood. However, if the lack of p533 mutations is confirmed in most UPTs,
it will weigh 1n favor of a stepwise acquisition of the metastatic phenotype.
Conversely, a high frequency of p33 mutations or a pattern of gene expression
compatible with the 17 gene signature highlighted by Rasmaswamy et al.
would be in favor of a pre-existing metastatic phenotype (34).

One additional factor of complexity 1s that patient’s genetic back-
ground is believed to modulate tumor cell alterations resulting in the emer-
gence of metastatic cells. In other words, a given type of tumor will not bear
the same metastatic risk depending on host genetic background although it
1s caused by the same initial oncogenic events 1n various patients (39). This
assumption 1s supported by reports of increased metastatic risks for lung
cancer patients carrying specific germ-line polymorphisms of the matrix
metalloproteinase 1 (MM P1) gene (40). To our knowledge there are no data
available regarding germ-line metastasis susceptibility in UPT patients.

THE ENIGMA OF PRIMARY TUMOR GROWTH INHIBITION

One major difference between classical metastatic syndromes and UPTs 1s
the relative or absolute inhibition of the primary tumor growth. This feature
remains almost entirely unexplained and 1t will become increasingly imp-
ortant to address this problem. Several decades ago, Yuhas and Pazmino
reported experiments m a murine model suggesting a possible inhibition
of primary tumor growth by systemic factors released by metastatic lesions
(Fig. 2A) (7). However, in this model as well as in human UPTs, there 1s no
evidence of cross-inhibition between metastatic lesions. One can postulate
that the systemic inhibitors released by metastatic lesions have a selective
impact on the primary tumor; one possible explanation could be the acquisi-
tion of additional genetic or epigenetic alterations underlying the resistance
of the metastatic cells to these mhibitors. An alternative hypothesis to
explain primary tumor growth mhibition could be through the production
of inhibitory factors by normal cells in the microenvironment of the primary
tumor (this production would have to be moderate or delayed after an early
stage of tumor growth) (Fig. 2B). Metastatic lesions would escape the
influence of the mmhibitors either because of the distance (for example. 1f
inhibitors are components of the extracellular matrix or are short-lived
cytokines) or again because of acquired specific resistance. Human UPT cell
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Figure 2 Primary tumor growth inhibition in UPTs: possible action of inhibitory
factors. (A) In the model proposed by Yuhas and Pasmino, metastatic lesions release
diffusible inhibitory factors that block primary tumor growth: implicitly this model
postulates that metastatic cells have acquired resistance to the inhibitors that they
release (7). (B) An alternative model could be the production of mhibitors by normal
cells in the microenvironment of the primary tumor (for example, components of the
extracellular matrix or labile cytokines). This production would have to be moderate
or delayed after an early stage of tumor growth to allow the release of metastatic
cells. Metastatic cells would not be reached by these factors or would acquire resis-
tance. Abbreviations: M. metastatic lesions; P, primary tumor; NT, normal tissue at
the primary site; UPTs, unknown primary tumors.

lines would be useful to address these 1ssues, especially if molecular identi-
fication of their primary site can be obtained (for example. using the CK ser-
les of antibodies) (1). Then it would be possible to assess their in vitro
sensitivity to cytokines known to be produced by their original tissue or
organ or even to attempt comparative orthotopic and ectopic xenografts into
immunosuppressed mice. The above-mentioned murine broncho-alveolar
carcinoma line 1 could also provide a useful experimental system: lung
metastases mmhibit the growth of a subcutaneous tumor derived from
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the same cells (7). A good starting experiment to reinvestigate this model
would be to make comparative gene expression profiling of lung and subcu-
taneous lesions.

In the case of “autopsy-negative” UPTs. one needs to assume that the
primary tumor has evolved through two distinct phases; a phase 1 character-
1zed by tumor growth allowing the release of metastatic cells and a phase 2
leading to complete regression. Interestingly, rare observations of “burned-
out” primary testicular cancers seem to validate such a scenario in the real
world of human pathology (41). These patients present with mid-line ectopic
germ cell tumors (see next section) whereas attention is drawn to one testi-
cule by detection of calcifications or a notion of cryptorchidism. Orchidect-
omy and histological examination reveal a fibrous or inflammatory scar,
sometimes associated with intratubular germ cell neoplasia. Sometimes an
episode of spontaneously resolving gonadal inflammation has been experi-
enced by the patient several months before the symptoms of the metastatic
syndrome. In conclusion to their study, the authors suggest that disappear-
ance of the primary tumor might result from an immune response. A higher
level of genetic instability in metastatic cells might explain their immune
escape. At this point, it is interesting to speculate that inflammation might
well be a key process linking primary tumor regression to the development
of metastases in UPTs. It 1s well known that local inflammation 1s required
to achieve tumor regression by immune effectors in both animal models and
human pathological conditions (42). On the other hand, some inflammatory
cells, especially macrophages, can release cytokines susceptible to enhance
cell metastatic behavior and genetic instability, for example CSF1 (43).
Therefore, at an early stage of UPT development, inflammation might con-
tribute simultaneously to primary tumor regression and to completion of the
metastatic phenotype in a small minority of surviving cells.

SEARCH FOR PROGNOSTIC BIOLOGICAL INDICATORS
AND ASSESSMENT OF POTENTIAL MOLECULAR TARGETS

The prognosis of UPTs 1s extremely severe with a median survival of only
eight months. There are well established criteria of bad prognosis including
age more than 60. bad perfomance status, liver involvement, and a high
level of circulating lactate dehydrogenase (6). So far there have been no
additional biological criteria convenient for systematic application in pre-
therapeutic evaluation. It 1s worth mentioning, however, that a high micro-
vessel count 1s an indicator of bad prognosis as 1s the case 1n classical
metastatic syndromes (44). In contrast, cellular ploidy has no predictive
value in UPTs, the prognosis 1s equally poor for tumors with or without
aneuploidy (45). So far, attempts to find additional prognostic indicators
by immunohistochemistry have failed. For example, the expression level
of CD44v6 or VEGF has no prognostic value (6).
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Growth factor receptors with tyrosine-kinase activities—EGF-R,
HER2, and c-kit—have recently emerged as promising targets for novel
therapeutic agents, especially in some malignancies known to resist all pre-
vious therapeutic approaches (46). Therefore, 1t 1s important to assess their
expression in UPTs. Hainsworth et al. have reported HER2 overexpression
in 11% (10/94) of the cases and have proposed evaluation of the efficacy of
Trastuzumab in this subset of patients (47). More recently, van de Wouw
et al. have found HER2 overexpression in 22% of UPTs (6). However, the
proportion of patients with a HER2-positive tumor i1s much lower (4%,
2/56) in another series investigated by Fizazi et al. [Carcinoma of unknown
primary (CUP): are the tyrosine kinase receptors HER-2, EGF-R and c-kit
suitable targets for therapy? Manuscript in preparation]. There are no
obvious differences in patient distribution between this last series and the
two others and 1t would be probably useful to compare and standardize
the staining procedures used by these different groups. A rather low expres-
sion of EGF-R and c-kit expression has also been observed by Fizaz et al.
(respectively, 4% and 11%).

Proteins involved in the regulation of apoptosis and cell survival are
other potential markers of anticancer targeted agents. As mentioned earlier,
there 1s Bel-2 overexpression in about 40% of UPTs (22). It i1s noteworthy
that taxanes could be used in an anti-Bcl-2 approach. In some experimental
models, taxanes prevent polymerization or depolarization of microtubules,
therefore inducing phosphorylation of Bcl-2 and resulting in apoptotic cell
death (48). Interestingly, in a phase II study paclitaxel has been used in com-
bination therapy in UPTs with promising results (response rates over 40%
and median survival of 9-13 months) (49,50).

Apart from the above-mentioned immunohistochemical markers (like
CK7, CK20), some cytogenetic markers are useful for improving the recog-
nition of special UPT subsets (1). The best example 1s the detection of
chromosome 12p alterations for identification of testicular germ cell carci-
nomas without detectable gonadal lesion. This syndrome affects mainly
males who are under 50 years of age and 1s clinically characterized by meta-
static disease of a mid-line distribution, usually involving mediastinal and
retroperitoneal lymph nodes (1,41). Recognition of the germ cell origin
15 essential because many tumors of this type respond dramatically to cis-
platinum. Cell morphology on tissue sections and detection of serum
markers (p-HCG or AFP) are often msufficient for the diagnosis. Because
chromosome 12p alterations—iso 12p or 12p chromosome gains—are con-
sistently associated with testicular germ cell tumors, their detection in the
context of mid-hine UPTs provide both diagnostic and pronostic informa-
tion (51). Evidence of chromosome 12p alterations substantiate the diag-
nosis of extragonadal germ cell tumor and predict favorable response to
cis-platinum (52,53).
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CONCLUSION

Investigation of rare or peculiar malignant diseases have often proved to be
useful for our general understanding of cancer biology. Similarly, in the long
term, elucidation of some mechanisms of UPT development will probably
shed light on more general aspects of metastasis biology. in addition to
expected positive repercussions for UPT patients. It 1s now almost a cliché
to say that investigations of UPT will benefit in the near future from gen-
ome, transcriptome, and proteome analyses using microarray technologies.
One very attractive aspect of microarrays, especially oligonucelotide micro-
arrays. 1s their capacity to provide simultaneous information on the expres-
sion level of a wide range of genes. even using small size clinical samples. It
1s probably the only approach that will allow rapid sorting of candidate
genes critical for UPT development out of hundreds of genes suspected to
act as metastasis suppressors or activators. Detection of chromosome gains
and losses by microarray CGH will also be of major importance. It 1s neces-
sary to emphasize the need to combine data obtained from expression and
structural gene analysis; for example. it 1s important to know whether
HER?2 overexpression in UPTs 1s associated with gene amplification. Immu-
nohistochemistry will remain essential to validate any information obtained
by RNA analysis as well as information from in vitro models or cell lines.
We have explained the crnitical need for additional investigations on the
status of p53 and associated proteins as well as on the Bel-2 protem family
in UPTs.
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INTRODUCTION

Patients with cancer of unknown primary site (CUP) constitute a heteroge-
neous group with disparate clinical presentations, natural histories, and out-
comes. Treatment strategies differ greatly depending on clinico-pathologic
characteristics. A few common 1ssues can be identified except for the uncer-
tainty regarding the site of origin of the cancer and a generally unfavorable
prognosis with overall survival rates between four months and a year (1.2).
A few patients present with 1solated lesions that are amenable to local treat-
ment. Approximately 60% of the patients have two or more organ sites
involved by metastatic disease (3). The majority of the patients are treated
with systemic chemotherapy (2). Some patients with poor performance sta-
tus (PS) are not candidates for anticancer treatment and receive supportive
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care only. Survival varies widely for different clinical presentations. Progno-
stic predictors include PS. number of sites of metastasis, and certain biolo-
gical parameters [e.g.. lactate dehydrogenase (LDH) levels, neuroendocrine
histology] (4.5). Long-term survival and cures have been reported in some
patients with certain specific presentations, but this represents the exception
rather than the rule.

Although there are data strongly supporting the effectiveness of che-
motherapy in prolonging survival in certain subgroups of patients with
CUP (6.7), whether this benefit extends to the majority of these patients is
an 1ssue that has not been resolved. Experience from clinical trials suggests
that for patients with presentations including multiple visceral site involve-
ment and adenocarcinoma histology, poor PS, and elevated LDH, chemo-
therapy 1s unlikely to favorably affect survival (8,9). Clinical trials formally
comparing low toxicity chemotherapy versus best supportive care may
provide additional information on this subject (4). Existing evidence has
been deemed sufficient by some to issue guidelines recommending suppor-
tive care only as the preferred treatment option for patients with PS =2
and other unfavorable prognostic characteristics (10).

Research examining the psychosocial aspects of cancer patients’
experience has shown that the negative physical consequences of the cancer
and the toxicities related to its treatment are matched in the psychological
realm by emotional and social difficulties that place a great deal of emo-
tional stress on patients and families and that can greatly contribute to
the deterioration of the patients’ quality of life (QOL) (11).

Patients with metastatic disease and poor survival expectations may be
faced with multiple challenges including the usually incurable nature of the
cancer, the experience of pain, fatigue and functional limitations, the even-
tual discontinuation of anticancer treatment, and the imminence of death.
Although there 1s some mformation on the psychosocial characteristics of
patients with other types of advanced cancer with known primaries, the psy-
chosocial adjustment and QOL of patients with CUP has received minimal
empirical attention. Therefore, there 1s little specific information available
regarding the appropriate intervention strategies to address psychosocial
1ssues in patients with CUP.

While some of what 1s known about patients with other types of
advanced cancer may apply to patients with CUP, there are several charac-
teristics unique to CUP that may influence their psychosocial adjustment
and QOL. The CUP patient population 1s uniquely challenged by the fact
that the exact diagnosis 1s unknown and by the awareness of the fact that
the oncologist’s recommendations for treatment are not based on the knowl-
edge of the type of cancer they have. As it 15 commonly expected that
physicians proceed to treatment based on a correct diagnosis, the mystery
surrounding the type of cancer that is responsible for the patient’s condition
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may add another component of uncertainty to the patient’s perception of
the illness. Furthermore, the effect of the uncertainty about the diagnosis
on the physicians treating these patients 1s also unknown.

PSYCHOSOCIAL ADJUSTMENT AND CANCER

An emotional reaction to the diagnosis of cancer 1s normal and expected
(12). Commonly, in the first few days after the shock of the mitial disclosure
of their condition, patients may experience difficulty accepting and coping
with the fact that they have cancer and may experience intense hopelessness
and skepticism that any treatment will be of help (13) or entertain the pos-
sibility that the news may not be true (by using denial or other similar avoi-
dant defense mechanisms) (14). This 1s usually followed by a period of a few
weeks dominated by anxiety, depression, worry about the future, and inabil-
ity to focus on usual activities. Subsequently, patients often enter a stage of
adjustment and coping characterized by the ability to deal with problems
realistically, to assess their condition with a more balanced perspective and
to concentrate on specific actions (13). Although the majority of patients
adjust to their diagnosis and subsequent treatment without experiencing sig-
nificant distress, there are many who continue to experience high levels of
distress and have adjustment difficulties. These may include maladaptive
reactions and clinically significant psychological morbidities of varying type,
severity, and duration that correlate with a number of factors including
pre-existing psychological status, demographic characteristics, physical
challenges posed by the illness, and level of family and social support (15).

It has been reported that many cancer patients experience clinical
depression, anxiety (16), posttraumatic stress disorder (17), social self 1so-
lation, and spiritual/existential crises (15). The construct of psychosocial
distress 1s a useful paradigm encompassing the variety of psychosocial pro-
blems described in cancer patients (the most common ones being anxiety,
depression, and adjustment disorders) that has been used m numerous stu-
dies to characterize the complex illness experience of these patients and to
estimate the prevalence of chnically significant psychological and emotional
difficulties 1n this population. The National Comprehensive Cancer Network
(NCCN), which 1s formed by 18 comprehensive cancer centers in North
America, established a multidisciplinary distress management panel to
define the criteria for diagnosis and management of psychosocial distress.
Distress was defined as “‘a multifactorial, unpleasant experience of an emo-
tional, psychosocial or spiritual nature that interferes with the ability to
cope with cancer. its physical symptoms and its treatment. Distress extends
along a continuum ranging from normal feelings of vulnerability, sadness
and fear to disabling conditions such as clinical depression, anxiety, panic,
1solation, and existential or spiritual crisis™ (18).
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ASSESSMENT AND PREVALENCE OF PSYCHOSOCIAL DISTRESS
IN PATIENTS WITH KNOWN PRIMARY CANCERS AND IN
PATIENTS WITH CUP

The measured prevalence of psychosocial distress in cancer patients has var-
led in different studies. Comparisons of these diverse estimates are compli-
cated by the fact that distress has been defined in different ways across
studies, the criteria used to define distress levels has varied. and a multitude
of measures have been used to assess psychosocial distress. Several factors
that affect the prevalence of psychosocial distress including disease-related
parameters (e.g.. prognosis, stage of disease, and disease burden) (19) and
patient characteristics (e.g., age, sex. and socioeconomic status) (15) have
been 1dentified. In addition, a variety of instruments have been used to char-
acterize distress that may account for these different estimates. The com-
monly used instruments have included the Briel Symptom Inventory (BSI)
(20), the Center for Epidemiologic Studies—Depression (CES-D) (21), the
Hospital Anxiety and Depression Scale (HAD-S) (22), the Profile of Mood
States (POMS) (23), and the State Trait Anxiety Inventory (STAI) (24).
The corresponding psychometric evidence for each of these instruments
has been rated between “excellent” and “moderate” on a five-point scale
from “unable to assess” to “excellent” by Carlson et al. (19) (BSI: excellent:
CES-D: excellent; HAD-S: excellent; POMS: good: and STAI: moderate).

On the basis of the existing studies, 1t appears that approximately
one-third of cancer patients experience significant levels of distress. For
example, in a study of 215 randomly selected cancer patients who were
admitted to three cancer centers, Derogatis et al. found that 47% met criteria
for a DSM-III diagnosis, with the most common (68%) being adjustment
disorders. Anxiety or depression were the main symptoms in 85% of the
patients diagnosed with a psychiatric disorder (25). Stefanek et al. studied
126 cancer patients using the BSI. and measured medium to high psychoso-
clal distress levels in 28% (26). In a study of 351 patients with gastrointest-
inal, breast, urologic, and gynecologic cancers by Parker et al. (27). 32% had
CES-D depression scores in the potentially significant range (above the 16
cut-off). The mean overall current anxiety score (STAl-state) was 37.6 for
women (corresponding to the 76th percentile compared to a normative sam-
ple) and 35.6 in men (corresponding to the 63rd percentile). The study,
which also included measures of QOL mental health (SF-12) (28). showed
that patients with stage 2 disease reported significantly better mental health
QOL than patients with stage 4 disease. Greater perceived social support
was also found to be an independent predictor of better QOL in the mental
health domain.

Baker et al. (29) studied psychosocial adjustment in 437 cancer
patients who were possible candidates for bone marrow transplantation.
Thirty-one percent of the patients had evidence of depression (using the
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CES-D) and high levels of distress (POMS). Psychological distress was asso-
ciated with self assessed Karnofsky Performance Status. The incidence of
psychosocial morbidity appears to be similar across different cultural back-
grounds. Grassi et al. conducted a study of south European cancer patients
as part of the Southern European Psychooncology Study (SEPOS) (30). Of a
convenience sample of 277 cancer patients studied using the HAD-S, 47
were found to be ““clinical cases™ on HAD-S Anxiety; 25 were also classified
as ““clinical cases” on HAD-S Depression. A cut-off score of 11 was used.
Forty-seven and forty-four patients, respectively, were classified as border-
line case on HAD-S Anxiety and HAD-S Depression with scores 8 to
10, and a total of 34% scored in the clinically significant range for anxiety
and 24.9% for depression. A few studies have involved sufficiently large
numbers of participants to provide a cross-sectional estimate of the psycho-
logical morbidity of patients with specific primary cancers covering a con-
sidering spectrum of diagnoses. For example, Carlson et al. examined
distress and other psychosocial difficulties in patients with a variety of
primary cancers (breast, 23.5%, prostate, 16.9%, colo-rectal, 7.3%, lung,
5.8%, lymphoma, 5.6%, and leukemia, 3.9%). Using the BSI-18 in 2776
patients for whom data were available, 37.8% of patients had clinically
significant distress (15). Percentages of patients with distress for the most
common diagnoses were 35.4% (breast), 26.6% (prostate), 32.1% (colo-
rectal), 57.5% (lung), 42.5% (lymphoma), and 45.5% (leukemia).

The first report of the prevalence of distress in patients with unknown
primary carcinomas 1s included in the study by Zabora et al. (31) who exam-
ined distress in 4496 patients with 14 cancer diagnoses (with no less than 100
patients for each diagnosis). Distress was assessed using the 53 item BSI,
consisting of two global scales and nine subscales, with the positive cases
being 1dentified based on either a >63 score on Global Severity Index
(GSI) or two of the nine subscales with T-score of =63 (32).

The prevalence of distress was highest for patients with lung cancer
(43.4%) and lowest for patients with ovarian and other gynecological malig-
nancies (29.6%). Of the 129 patients with adenocarcinoma of unknown
primary, who comprised 2.9% of the study population, the prevalence of
distress was 34.9%. The rates of distress were similar for types of cancer with
POOr Prognosis.

ASPECTS OF PSYCHOSOCIAL ADJUSTMENT IN CUP PATIENTS:
ILLNESS UNCERTAINTY, DEPRESSION, ANXIETY, AND
PERCEPTION OF PHYSICIAN'S SUPPORTIVE BEHAVIOR

For many cancers of known primary sites, detailed information is available
regarding the expected clinical course, treatment alternatives and side
effects, probability of response to treatment, and prognosis.
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For CUP, clinical presentations are very variable and with the excep-
tion of the small percentage of patients who present with well-defined
clinico-pathological characteristics, prognostic and therapeutic considera-
tions are difficult to tailor to the individual patient.

For common cancers such as breast, lung, or prostate cancer, extensive
information can be accessed by the public through media channels in addi-
tion to the information that 1s available through health care professionals.
In contrast, there 1s little information available to the public on CUP, and
for many patients the concept of a malignancy without a defined site of
origin 1s intrisically difficult to grasp.

A primary factor that 1s proposed to influence patients’ psychosocial
adjustment and QOL 1s the degree of uncertainty regarding diagnosis and
treatment decisions. Previous studies about medical illness in general and can-
cer in particular have identified uncertainty as an important barrier to coping,
and greater uncertainty has been associated with increased anxiety and poorer
adjustment (33-35). Being diagnosed with CUP would seem likely to generate a
great deal of uncertainty in these patients, but to date there has been little exam-
ination of this aspect of their illness. Data from a prospective study of psycho-
social adjustment in CUP that 1s ongoing at M.D. Anderson Cancer Center
appear to confirm the hypothesis that these patients experience a high level
of illness uncertainty. Many of them have symptoms related to psychosocial
distress (36). Lenzi et al. examined depressive symptoms (CES-D), anxiety
(STAI-state), illness uncertainty (MUIS), and sense of coherence (SOC) 1n
72 patients with CUP. Demographic characteristics in this sample were consis-
tent with those reported in other studies (sex: 62% male, average age: 59.7
years, married: 86%). The patients had mean CES-D scores of 15.8 [standard
deviation (SD) = 10.1], with 41% scoring above the clinical cut-off of 16. The
mean score on the STAI was 39.5 (SD = 14.2) with a range of 20 to 70. The
mean score on the MUIS was 93.6 (SD = 10.4). In comparison, in a study of
lung cancer patients (a population that has been consistently found to experi-
ence a high prevalence of psychosocial distress) the mean score on the MUIS
was 79.46 (37) and n a study of breast cancer patients the mean score was
76.48 (38).

The behavior of physicians involved in the care of cancer patients can
profoundly affect the reactions to the illness, and this 1s likely to be of par-
ticular importance in CUP because of the many unknowns that surround
this diagnosis. These patients typically depend heavily on their oncologist
for help with decision-making and support. Cancer patients who perceive
the physician as caring have been shown to experience lower levels of anxi-
ety (39). In breast cancer, for example, the patient’s perception of the phy-
sician’s mterpersonal skills during the diagnostic interview have been shown
to be associated with subsequent psychosocial adjustment (40). In a study
conducted at M.D. Anderson Cancer Center, Parker et al. studied CUP
patients’ perceptions of their doctors’ supportive behaviors during their
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initial consultation visit using the Cancer Diagnostic Interview Scale (CDIS)
(41). which includes such items as “my doctor understood my fears and con-
cerns’ and “my doctor did not take the time to answer all of my questions.™
Patients™ anxiety levels were measured using the STAIL. Anxiety was signifi-
cantly associated with patients” perceptions of their physicians, and the find-
ings suggest that CUP patients who perceive their oncologists as warm,
caring, and willing to take the time to provide the mformation that the
patients need experience lower levels of anxiety (42).

QOL INSTRUMENTS IN CUP

In cancer patients, the psychological aspects of their experience of the illness
coexist and interact with physical changes that are also related to the illness or
its treatment; often their QOL 1s adversely affected by multiple disturbances
in the physical, psychological, spiritual, and social domains with prominent
symptoms of distress.

Research in QOL has increasingly focused on the ways in which the
experience of cancer exerts its effects on QOL and on the identification of
predictors of QOL 1n cancer patients. This research has highlighted the com-
plexity of the construct of QOL, which integrates physical and psychological
variables mto a comprehensive assessment of overall health related well
being (43-45).

Several instruments have been developed that in addition to assessing
parameters relevant to the general population of cancer patients also focus
on symptoms and functional problems that are typical or more frequent
when certain primary sites are involved. As mentioned earlier, very limited
information exists on QOL issues in patients with CUP. Both clinical trials
of chemotherapy and natural history studies have largely omitted systematic
assessments of QOL, and only very indirect information can be gleaned
from those studies that report parameters such as PS that are directly rele-
vant to QOL. Recently, in a step towards the development of systematic
assessment of QOL in CUP, Rodary et al. (46) compared patient acceptance
of two QOL instruments: the European Organization for Research and
Treatment of Cancer QOL Core Questionnaire 30 (EORTC QLQ-30) (47)
and a French translation of the Functional Assessment of Chronic Illness
Therapy-FACIT (48.49) with adjustment made to the cultural needs of
the patient population studied. The sample included 68 patients with
CUP. Four indicators of acceptability and the relative preference rate were
used for evaluation and comparison of the two questionnaires. Patients had
a WHO PS of 0 to 1 and 78% were receiving treatment at the time of the
study. An equal number of patients expressed a preference for each instru-
ment. Sixteen patients perceived items from the FACIT as intrusive (related
to sex life, worrying about dying, and satisfaction with QOL) and three per-
cetved items from the QLQ-30 as intrusive. Fourteen and five items were
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considered *“difficult”™ for the FACIT and QLQ-30, respectively. On the
basis of the extent of missing data and the number of items the patients
regarded as mtrusive and unclearly stated, the QLQ-30 was considered to
be the preferred questionnaire. However, qualitative analysis of patients’
comments suggested that QLQ-30 might better reflect the patients” physical
and medical status and the FACIT the patients’ perceived existential QOL.
As the authors suggested. a new instrument combining these two aspects
might be better suited for this patient population (46). Thus. it may be war-
ranted to develop a CUP-specific QOL instrument that addresses the specific
1ssues of this population.

DIAGNOSIS, PROGNOSIS, AND TREATMENT PLAN:
PRELIMINARY FINDINGS IN CUP PATIENTS

Numerous barriers exist to the effective exchange of imformation between
physicians and cancer patients, including the intrinsically complex nature
of the disease process and treatment, the use of technical terms that are sec-
ond nature to the physician but often unfamiliar to the patients, and the
emotional consequences of dealing with a life-threatening conditions such
as fear, anxiety, and depression in both patients and family members. The
physician may also experience feelings of guilt and powerlessness, which
may affect the interaction. Exchanging information regarding CUP may
pose even more of a challenge than in other cancers because of the lack
of definitive diagnostic information and incompleteness of the available
prognostic data. As part of a comprehensive study of physician—patient
communication in CUP conducted at M.D. Anderson Cancer Center, per-
ceptions of oncologists and patients regarding important medical issues were
collected immediately after the conclusion of the initial medical interview
(50). Patients and their oncologists completed brief questionnaires assessing
to what extent the oncologist had discussed topics including the probability
of detecting a primary cancer, the probability of the treatment to induce a
remission, the probability of survival, and the option of receiving palliative
care only. The participants were also asked to provide their estimate of the
probability that a primary cancer would be detected, that the treatment
would control the cancer, and their expectations regarding survival.
Eighty-one patients newly referred with an initial diagnosis of CUP and five
oncologists were enrolled in the study. Patients ranged in age from 43 to 86
years, 86% were married, and 69% were males. There was a significant differ-
ence between patients and oncologists in their perceptions of the probability
of detecting a primary cancer and of the extent to which the expected efficacy
of the treatment and the option of palliative care only were discussed.
Patients and oncologists did not significantly differ in their perception of
the extent to which the probability of detecting a primary was discussed,
of the probability of success in keeping the cancer under control, and of
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the patient’s estimated survival. The study highlighted areas of significant
differences in the perception of factual information and extent of the discus-
sion between physicians and patients with CUP and suggests the need for
interventions aiming at improving the way information is exchanged between
physicians and patients.

CHALLENGING PHYSICIAN-PATIENT COMMUNICATION
TASKS IN CUP

Breaking Bad News

The majority of oncologists have had no formal training in this difficult
communication task, and yet those treating CUP patients will need to per-
form it frequently. These tasks include disclosing the diagnosis of CUP,
mnforming the patients of treatment toxicities, discussing the lack of curative
treatment, and informing patients of disease progression. Performing these
tasks effectively requires proficiency in the delivery of bad news. Physicians
experience significant psychological difficulty in giving bad news, and some
evidence suggests that they may experience the stress of a bad news conver-
sation long after the conclusion of the medical encounter (51). The difficulty
with giving bad news has been deemed to originate from the physicians’ wish
to spare the patient the pain and suffering related to the news and from the
physician’s own psychological discomfort in giving the news (52,53).

When bad news 1s given tactfully, honestly, and in a supportive fash-
1on, the patient’s experience of the conversation is less stressful. Friedrichsen
et al. reported on the patient’s perception of “supporting’” and “*fortifying™
of physician’s statements conveying the intention of helping the patient
through the course of the cancer while sentences such as *‘there 1s nothing
more to do” were perceived as “abandoning” and meaning that no further
support would be provided (54).

Patients who are not mformed of the severity of their condition
and who have not been provided with opportunities to express their fears
and concerns may come to the conclusion that nothing can be done to help
them (55), and patients who are told bad news bluntly by a physician who 1s
trying to quickly complete the difficult task of sharing bad news will likely
always remember the discussion as cold. frightening, uncaring, and unsup-
portive. Loge et al. surveyed 497 cancer patients regarding their experience
about receiving their cancer diagnosis (56). Significant predictors of patient
satisfaction with the conversation included perceiving the physicians as per-
sonally interested, being able to understand the information given. being
informed in the proper environment (doctor’s office), and having more time
invested 1 discussing the mformation (56). Although the majority of
patients wish to have complete and accurate information regarding their
condition, some patients [eel that the news 1s forced upon them. unless
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their right to have the news given according to their preferences 1s acknowl-
edged by the physician (“are you the type of person who wants to know all
the details about his condition?”’). Breaking the news of a diagnosis of meta-
static cancer means to many oncologists totally destroying the patient’s
hope and causes them a great deal of discomfort. Often oncologists have
a narrower concept of hope than their patients, and tend to equate hope
with cure and hopelessness with any outcome short of cure. To patients,
reassurance that they will receive the best available treatment, receiving
complete information on all treatment option, including those that the phy-
sician does not recommend, and being told that the physician will not
abandon them are perceived as hopeful (57).

In a study of 331 patients with a variety of different cancers seen at
M.D. Anderson Cancer Center by Parker et al. (38), the patients” commu-
nication preferences when given bad news of the initial cancer diagnosis
or recurrence were elicited. The highest rated elements included: the doctor
being up to date on the latest research on the patient’s type of cancer, the
doctor informing the patient about the best treatment options and taking
time to answer all of the patient’s questions, the doctor being honest about
the severity of the condition, and the doctor using simple and clear language,
giving the news directly and giving full attention to the patient. Diflerences
were noted in patients’ preferences based on sex, age, and level of education,
underlying the importance of tailoring the conduct of the discussion to the
individual patient. Cancer type did not predict patients’ preferences. Not
knowing the primary of origin makes discussing with CUP patients aspects
of their condition clearly and understandably particularly difficult. Unless
physicians consciously focus on the communication process and use appro-
priate techniques, it 1s likely that patients will misunderstand very important
facts related to their illness. Thus, patients with CUP may believe that che-
motherapy 1s being given to specifically treat the known metastatic lesions
and wonder whether it will affect the (unknown) primary cancer site. Some
patients assume that a treatment plan cannot be chosen until a primary can-
cer 15 found, and worry throughout the diagnostic evaluation period that
they will never receive treatment if none 1s detected. Some patients belhieve
that it 1s uncertain whether they have cancer since there 1s no definite primary
site. Much of what patients believe and fear about their condition 1s not
verbalized but nevertheless will affect their reaction and adjustment to the
illness. It 1s important for the physician to elicit the patients’ perspective
on their condition because many incorrect beliefs can then be clarified to
the patient’s benefit.

The use of a specific strategy may more reliably result in the oncolo-
gist’s better understanding and appropriate response to patients’ doubts
and fears. The SPIKES protocol (59) 1s a six-step tool that 1s meant to help
the oncologist to achieve the goals of providing the necessary medical infor-
mation to the patients while helping to create a supportive relationship and
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facilitating collaborative decision-making. The protocol conforms to con-
sensus recommendations for breaking bad news (60). In the first step (setting
up the interview) the physician prepares by reviewing the medical informa-
tion, setting aside appropriate time for the interview with the patient. and
deciding with the patient’s input who needs to be present. In dealing with
CUP, 1t would be appropriate to prepare to answer questions frequently
asked by these patients, such as why the primary cannot be found, whether
potentially diagnostic tests have been overlooked, whether the primary will
manifest itself later on, and whether the search for the primary should con-
tinue throughout the treatment and until one 1s detected.

The second step (obtaiming {rom the patients their perception of the
illness) is very important in this patient population because the cryptic nat-
ure of CUP easily lends itself to misunderstandings regarding diagnosis and
treatment. Simply asking the patients what they have been told about their
disease 1s one way to obtain this mformation. The third and fourth steps
consist of obtaining from the patients an invitation to provide the medical
mmformation and should include an inquiry into the patient’s preferences
regarding how the mformation 1s handled—very detailed versus more basic
mformation—and of delivering to the patient pertinent medical knowledge,
using clear language (no medical jargon), and checking for patient under-
standing. The fifth step consists of addressing the patient’s emotional
reactions 1o the news; acknowledging the patient’s emotions is most of the
time all that 1s needed, and empathic statements are usually the most effec-
tive (‘I can see how this is difficult for you to hear’” or “you seem very
sad™). The sixth step consists of outlining a diagnostic or treatment strategy,
which is usually accompanied by a summary of the action plan.

The SPIKES method allows for tailoring of the medical communica-
tion to the individual needs and preferences and its use can help transform
an apparently hopeless mteraction into an opportunity to support the
patient and to strengthen the physician—patient relationship.

Discussing Prognosis

Oncologists are generally reluctant to discuss prognosis in detail with their
patients (61), although a solid bioethical foundation exists supporting such
discussion, based on the patients’ right to receive information that 1s neces-
sary to make informed decisions. The timing of the discussion 1s important,
since providing the patient with the opportunity to consider prognostic
information can been considered a prerequisite for truly informed consent
to treatment. Desiring to avoid destroying hope, oncologists may not pro-
vide their patients with understandable prognostic information or may dis-
close partial data only (e.g., estimates of the probability of responding to a
certain treatment, but not a survival probability or a survival time frame)
(38). Patients may therefore maintain unrealistic positive expectations
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regarding the course of their illness (62). Some patients may not form a clear
1dea about the prognostic information provided because they do not have an
understanding of the technical terms used (63). Overall, patients have been
shown to be unrealistically optimistic when assessing their prognosis (64).
An open and clear disclosure of prognostic information could, however,
greatly assist the physician and the patient in treatment-related decision-
making. Patients are generally more inclined to undergo more aggressive
and toxic treatment if they believe they have a good chance to achieve a
remission and a significant prolongation of survival, while they may be more
inclined to opt for less toxic treatment or supportive care only, if the prob-
ability of favorably affecting the course of their illness is minimal. Nuances
in the way prognosis 1s discussed may significantly influence patients’
decision-making. Thus, patients who received the same information in a
positive context (probability of a favorable outcome rather than probability
of an unfavorable outcome) were more likely to choose a more aggressive
(and toxic) treatment option (64). In a study by Hagerty et al. (65) con-
ducted on Australia on patients of mostly Anglo-Saxon background, 126
patients diagnosed with incurable metastatic cancer between six weeks and
six months at the time of the study completed a questionnaire regarding their
preferences for timing, content, and other parameters related to prognostic
disclosure. Discussion of survival at the time of diagnosis was preferred by
59% of the patients. A smaller percentage of patients expressed a preference
for negotiating the time of the discussion concerning dying (44°4) and survival
duration (38%). Patients with longer expected survival duration were more
likely to prefer having the discussion of prognosis at the time of diagnosis.
Verbal description of prognosis was preferred over the use of printed visual
representation such as graphs. Not wanting to discuss survival was associated
with lower depression scores on HADS. Forty-five percent of the patients
wanted prognosis 1ssues to be brought up by the physician.

The prognostic criteria for the majority of CUP patients are not as
well defined as for other groups of cancer patients, and while it may be pos-
sible 1n the future to better tailor the formulation of a prognosis to the
individual patient (5), only rather broad guidelines are presently available
that can be practically applied to the majority of patients. Discussing the
known facts regarding the prognosis of CUP patients and sharing the uncer-
tainty involved 1s a possible approach. However. it 1s not known what the
preferences of CUP patients are regarding sharing of uncertainty by their
oncologist. In a study of 216 general medical patients and 46 physicians
by Gordon et al. (66). sharing uncertainty correlated with higher patient
satisfaction, but was not an independent predictor. Other physicians’ beha-
viors (such as providing more information and fostering a collaborative
approach to decision-making) and selection of patients to whom uncertainty
was disclosed (better educated and asking more questions) were also asso-
clated with higher patient satisfaction, suggesting that a disclosure of
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physician uncertainty may result in higher patient satisfaction only when
other physicians™ behaviors accompany it and in a selected population of
patients. Additional studies to address this i1ssue in CUP patients are indi-
cated. Cultural considerations play a major role in the formulation of a
strategy for the disclosure of prognostic information in cancer. Discussing
prognosis in areas of southern Europe or Asia or in ethnic minority commu-
nities where diagnosis and prognosis are primarily communicated to
patient’s families and not universally shared with patients reflects different
standards for truth telling than those prevalent in northern Europe, North
America, and some other English speaking countries (30,67,68). Attention
to cultural differences i1s conceivably also important when discussing
prognostic 1ssues with CUP patients.

In summary, the discussion of prognosis requires from the oncologist
an effort to tailor iming, modality of discussion, and amount of information
provided to the individual patient. Cultural background, education level,
emotional status, and other patients’ characteristics that have been shown
to affect preferences for prognostic disclosure should be considered (while
avolding stereotyping the individual patient) in planning the discussion of
prognosis with CUP patients. It 1s important to respect the patient’s wishes
regarding the amount of information desired and the degree of participation
in decision-making, and to be mindful that those tend to change with the
stage of the illness (69). A similar procedure to that outlined for giving bad
news can be used to obtain insight into the individual patient’s beliefs and
desires for how information should be communicated (“ask before you tell™)
(59). Care should be taken not to use technical terms that the patient 1s likely
not to understand: lack of the patient’s request for clarification may not
mean that the patient understands or may be too embarrassed or upset to
ask. The physician should be prepared for difficult questions and to follow
the patient’s lead as to what 1s important for them to know about: we have
observed that several CUP patients have specifically asked what the possible
events leading to their death might be, and hesitated to address that issue.
However, addressing the question together with providing a plan to minimize
any possible pain and suffering has appeared to enhance rather than disrupt
their adjustment to the illness.

Discussing Transition to Palliative Care Only

Some CUP patients present with multiple sites of metastasis, prognostically
unfavorable metastatic patterns, poor PS, and are too debilitated to tolerate
chemotherapy. Other patients reach the same stage after their disease pro-
gresses mn spite of aggressive anticancer treatment. Unfortunately, the
majority of the patients with CUP will need be transitioned to supportive
care only. The discussion of such transition can be frightening for patients
and families and a source of difficulty and discomfort for the physician.
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Maguire et al. have described the use of certain distancing tactics used by
health professional involved 1n the care of dying patients and resulting in
the inhibition of patients” expression of their emotional needs (70). Family
members may also respond with high levels of distress to certain physician
behaviors such as statements that “nothing else can be done.,” not explain-
ing treatment goals, not providing family members with the opportunity to
express their feelings (67). The consequences of communication behaviors
on patients’ outcome have been reviewed (71). Once again the model
described for breaking bad news can be usefully applied: finding out
what the patient’s perception of their condition is can be invaluable in guid-
ing the physician’s communication strategy. Most patients correctly inter-
pret worsening of pain and other symptoms accompanied by increased
functional impairment as evidence of progression of the disease and of the
inability of anticancer treatment to control disease progression. Most
patients are also keenly aware of the negative effects of chemotherapy on
their energy level and overall ability to function. Sometimes patients only
go along with the recommendation to proceed with additional anticancer
treatment n the face of minimal expectations of a positive result out of
respect for the oncologist, who may actually have chosen that therapeutic
option mainly to protect the patient against the psychological trauma of
being told that “nothing more can be done.” Exploring the patients’ percep-
tion of their condition and their preferences for further care can avoid ser-
ious misunderstandings, avoid unnecessary/undesired treatment, and
provide a roadmap for shared decision-making and appropriate treatment
choices. A physician attitude of empathy, truthfulness, attention to avoid
projecting an aura of coldness, and lack of interest appears to work best
(72). Many physicians find it difficult to help patients maintain realistic hope
when the prognosis 1s very poor, generally because they identify hope solely
with cure or remission. It 1s important to realize that evidence shows that
hope 1s a complex multidimensional construct (73,74) that 1s not only pro-
moted by the expectation of a favorable medical outcome for the illness
but also enhanced by physician behaviors such as regarding the patient as
an mdividual rather than a case, providing information, connecting with
the patient (74). In a study of 126 patients with incurable cancer, Hagerty
et al. had patients identify physicians’ behaviors that they perceived to be
hopeful. not hopeflul, or neutral (65). Physicians who offered the best avail-
able therapy. stated that pain will be controlled and appeared very knowl-
edgeable regarding the patient’s cancer were rated as hopeful by 90%,
87%, and 87% of the responders; physician’s use of euphemisms (such as
using the word growth and not using the word cancer). giving the prognosis
to the family first, and appearing “nervous and uncomfortable™ were rated
hopeful by only 18%, 13%, and 9% of the patients (65). A strategy of setting
together with the patient achievable and realistic goals has been recom-
mended as a feasible strategy for fostering hope (75). Examples of realistic
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goals are success in controlling symptoms such as pain (76), and maintaining
the maximum possible level of functioning for the longest possible period of
time. Some patients may verbalize unrealistically optimistic expectations
regarding the outcome of their condition. It 1s important to observe their
actions before intervening and trying to change their expressed beliefs. While
their utterances may sound unrealistic, they may be acting in a way that 1s
appropriate to their situation (putting their affairs in order. mending fences
with family members) there 1s little to be gained from trying to get them to ver-
balize the understanding that their expected life span 1s very short. For patients
who unequivocally appear to be in denial, a useful technique 1s to suggest an
ambivalent approach. Many patients will respond positively when encouraged
to “hope for the best but prepare for the worst™ or to “have a Plan B ready.”

CONCLUSION

The management of a patient with cancer typically begins with a specific and
accurate diagnosis that provides the foundation for treatment decisions. In
the absence of an identified primary, CUP patients may feel that the diag-
nosis 1s incomplete and that the evaluation may be inadequate, and may
believe that their treatment could be optimized and prognosis improved 1f
a primary could be identified. The oncologist may be tempted to order more
and more diagnostic tests in the pursuit of the elusive primary. It may help
avoid unrealistic feelings of guilt to keep in mind that diagnostic attempts
beyvond a “complete™ (but not unlimited) set of diagnostic tests have been
shown to have a very low diagnostic yield, and that the majority of patients
presenting with metastatic disease without an obvious primary cancer will
be eventually treated without definite identification of the primary site.
A longer survival for CUP has been reported in patients initially presenting
with a diagnosis of CUP who had their primary detected after additional
evaluation (3). Detailed analysis of the determinant of this favorable out-
come has shown, however, that the longer survival 1s limited to patients with
specific diagnoses including nonepithehial histology (lymphoma) or certain
carcinomas (breast and ovarian cancer) with higher chance of response to
chemotherapy (3). For most of the patients with CUP, therefore, the mnabil-
ity to identify a specific epithelial primary probably does not negatively
affect response and survival. Although limited data are available to date,
current evidence suggests that many patients with CUP experience signifi-
cant psychosocial distress and it 1s important for the physician to diagnose,
in addition to the physical ailments, and psychosocial distress, since many of
its components, such as depression and anxiety, are amenable to pharmaco-
logical treatment or psychotherapy. Finally, proficiency in physician—patient
communication 1s an important competency for the oncologists treating
patients with CUP, with the potential for improving patient outcomes and
to decrease physician’s stress.
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Ongoing research is being conducted, which prospectively assesses the
psychosocial adjustment and QOL of patients with CUP and the associa-
tions between illness uncertainty, SOC, religiosity and quality of physi-
clan—patient communication, and QOL in patients with CUP. In addition,
several ongoing clinical trials in CUP now include a QOL component.
The systematic acquisition of knowledge on these aspects of CUP will even-
tually result in the design of specific interventions aimed at reducing the
impact of psychosocial distress and at improving QOL for these patients
and will provide evidence-based guidelines for the physicians who are
involved in their care.
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IX

CLINICAL CASES OF CARCINOMA OF UNKNOWN
PRIMARY SITE

CASE 1

A Female Patient with Pleural Extension of an Unknown
Primary Carcinoma

Karim Fizazi
Institut Gustave Roussy, Villejuif, France

In November 2001, a 66-year-old woman with no specific medical history
was referred for dyspnea and a cough. She was not a smoker. A chest
X ray and a computed tomography (CT) scan of the thorax showed right
pleural effusion. Clinical examination, including breast and gynecological
examination, was normal. The thyroid was mildly enlarged and an ultra-
sound examination showed cystic lesions. The performance status was 1.
A thoracoscopy was performed and 1t revealed multiple pleural deposits that
were biopsied. Pleural liquid was drained to create pleural symphysis.
Pathological examination of the pleural biopsy specimens showed involve-
ment by adenocarcinoma, which stained positive for cytokeratin (CK7),
thyroid transcription factor (TTF1). and epidermal growth factor receptor
(EGF-R), and negative for CK20, c-erbB2, thyroglobulin, and estrogen
and progesterone receptors. Serum CA 125 was mildly elevated at 52U/
mL (normal value <35U/mL).

Although the pleura was the only detectable tumor site, chemotherapy
was decided and started based on the following rationale:

The tumor bulk could not be surgically removed or irradiated;
the performance status was good:

the chinician felt that mmmunohistochemical findings and the
clinical presentation mostly favored a lung or a breast adenocarci-
noma, rather than thyroid cancer or another primary.

I

A csplatin—gemcitabine regimen was chosen based on the clinico-
pathological presentation and also on the results of a recently conducted
randomized phase II clinical trial (Culine et al., 2002).
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Outcome

This patient received six cycles of cisplatin—gemcitabine. which led to clinical
resolution of dyspnea, a radiological response (dry pleura) and normaliza-
tion of serum CA 125. She experienced cisplatin-related moderate peripheral
neuropathy. Chemotherapy was stopped in May 2002. The patient remained
progression-Iree for more than a year. In June 2003, chinical (cough and
pain) and radiological pleural progression occurred and that summer.
tamoxifen was prescribed rather than second-line chemotherapy. Tamoxifen
proved inefficient. She then received docetaxel for disease progression from
October 2003 to March 2004; 1t proved both clinically and radiologically
efficient. However, tumor progression resumed in August 2004. The tumor
stamed positive for EGF-R, and the use of an EGF-R inhibitor was planned
but could not be mitiated due to aggravation of the patient’s clinical status.
She finally died in November 2004.

Comment

F. Anthony Greco

Sarah Cannon Research Institute, Nashville, Tennessee, U.S.A.

This 66-year-old woman who developed pulmonary symptoms 1s found to
have a right pleural effusion; pleural involvement by metastatic adenocar-
cinoma 1s detected by thorascopy. After a full staging evaluation, no
additional sites of cancer involvement are detected. This patient has a well-
recognized, but relatively uncommon presentation of unknown primary
cancer. This brief commentary will provide some suggestions regarding the
clinical and pathologic evaluation of such a patient, as well as the subsequent
treatment options.

Following the diagnosis of pleural involvement with metastatic adeno-
carcinoma 1n such a patient, several specific chinical possibilities should be
considered. Statistically, the most common cause of this presentation 1s a
small peripheral adenocarcinoma of the lung. which mvolves the pleural sur-
face early mn the disease course. In some patients, a peripheral lung lesion
becomes apparent on CT scan after dramnage of the pleural effusion. This
particular patient was a nonsmoker, and therefore was at relatively low risk
to develop lung cancer. However, the incidence of adenocarcinoma in female
nonsmokers 1s increasing, and this diagnosis remains a consideration.
In such a patient, fiberoptic bronchoscopy would be a reasonable
consideration, although of relatively low yield. The second most common
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cancer to develop pleural involvement in a woman 1s metastatic breast can-
cer. Careful breast examination and mammography should be considered.
More recently, the magnetic resonance imaging (MRI) scan has demon-
strated occult primary breast cancers in a few patients with suspicious clin-
ical presentations.

Subsequent to the time this patient was evaluated and treated, the
positron-emuission tomography (PET) scan has been recognized to aid in
the evaluation of patients with adenocarcinoma of unknown primary site.
In this patient, detection of a primary site by PET scanning (reported in
15-25% of unknown primary patients in small series) may have influenced
the choice of first-line treatment (1.2).

Specific pathologic considerations in the evaluation of this patient
should focus on the diagnosis of the most commonly suspected tumor types.
In this patient, the diagnosis of metastatic breast cancer would provide some
additional treatment options, particularly if the cancer 1s hormone-sensitive.
Therefore, staining for estrogen receptor, progesterone receptor, and HER-2
overexpression 1s essential in this situation. A thyroglobulin stain is also
reasonable, although the incidence of detecting a metastatic thyroid cancer
are small. Otherwise, immunoperoxidase staining and electron microscopy
are usually unable to pinpoint the primary site of a metastatic adenocarci-
noma. In this patient, the immunohistochemical battery of CK7, CK20,
and TTF-1 was performed. Although the pattern of staining (CK7+.
CK20—, TTF-1+) suggests a primary lung cancer, it 1s important to remem-
ber that each of these tests has a false-positive and false-negative rate of 20%
to 30%, and therefore cannot provide a definitive diagnosis (3).

In this patient, clinical and pathologic evaluation failed to strongly sug-
gest any particular treatable primary site. Therefore, empiric chemotherapy
should be the treatment of choice. A number of combination regimens have
recently suggested improved efficacy versus older regimens. The combination
of cisplatin—gemcitabine chosen in this situation is one of the most active regi-
mens described, and certainly would be an active regimen should the patient
have an occult lung or breast primary site (4). Another equally acceptable treat-
ment option would have been a taxane—platinum combination regimen (5).

In passing, it 1s probably worth mentioning that in some centers a total
pleurectomy or peritonectomy 1s being evaluated for patients with meta-
static adenocarcinoma mmvolving only a pleural or peritoneal site (6). This
procedure has suggested benefit in patients with mesothelioma. but as of
yet, the reports are anecdotal in unknown primary cancers. Although a
[ew long-term survivors have been described, at this point, this approach
remains investigational, and certainly this patient was not an excellent
candidate due to her age.

This patient actually had a reasonably good response to first-line che-
motherapy, with a response duration of more than one year. However. at
the time of recurrence, most patients with adenocarcinoma of unknown
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primary site are difficult to treat effectively. Several agents have demon-
strated some activity, including the taxanes, gemcitabine, and 5-fluorouracil.
However, response rates to all of these agents are relatively low, and a
“standard” treatment is not established. This patient had a meaningful
response to docetaxel, which produced symptomatic and objective benefit
for six months.

Another currently available treatment option (not available when this
patient was treated) 1s the treatment with an EGF receptor inhibitor.
Although there 1s no published experience with these agents in patients with
unknown primary cancer, response rates to these agents have been substan-
tial in nonsmoking female patients with adenocarcinoma of the lung. If this
patient indeed has an occult lung primary, she may benefit from such treat-
ment. Further treatment advances in unknown primary cancer will require
successful incorporation of novel agents. Therefore, referral of such a
patient to a clinical trial, or even a phase I trial with a new agent, would also
be reasonable.
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CASE 2

A Favorable Case of CUP with Peritoneal

Adenocarcinomatosis

Nicholas Pavlidis

Department of Medical Oncology,

loannina University Hospital, loannina, Greece

A 62-year-old female, housewife, mother of three children.

Family history

Past medical history
Social history
Present history

Physical examination

Laboratory work-up

Surgical laparotomy

Pathology

Father died of gastric cancer
Noncontributory
No history of smoking or alcohol consumption

A two-month history of abdominal and pelvic
discomfort and fatigue

Palpable masses in the abdomen, moderate
ascites, and leg edema (right more than left)
Abdominal CT scan revealed enlarged mesenteric
and paraortic lymph nodes, peritoneal masses.
and presence of ascitic fluid

Serum CA 125 was increased ( x25)

FBC, biochemistry, and chest X ray were normal
Enlarged mesenteric and paraortic lymph nodes
compressing the aorta: peritoneal masses up to
Scm and ascites were found. Uterus and ovaries
were normal

Biopsy from lymph node and peritoneal mass
showed a metastatic, poorly-differentiated
adenocarcinoma. Immunohistochemistry was
positive for EMA, pancytokeratin, and CA 125,
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and negative for CLA, CEA, LeuM1, CD30;
desmin, vimentin, S-100 protein, and PAS

Treatment She started on chemotherapy with carboplatin
and paclitaxel for eight cycles. Abdominal CT
scan, clinical picture, and serum CA 125 levels
return to normal. She remains disease-free four
years later.

Comment

Thierry Lesimple

Clinical Research Unit, Comprehensive Cancer Centre Eugéne Marquis,
Kennes, France

In this woman presenting with a peritoneal carcinomatosis without ovary
involvement and without primary breast or gastrointestinal tumor, the pre-
sentation 1s not in favor of a malignant mesothelioma or a desmoplastic
small round-cell tumor (this latter diagnosis would be based upon the young
age, undifferentiated histology, immunohistochemistry profile (EMA+,
NSE+, Desmin+), and the demonstration of a specific translocation
{[11:22]). Thus. the diagnosis 1s a primary papillary serous carcinoma
(PPSC) of the peritoneum.

By analogy with ovarian cancer, the standard treatment of a PPSC
consists 1n an optimal reduction by debulking surgery followed by about
six cycles of platin-based polychemotherapy (e.g., a combination of carbo-
platin and paclitaxel).
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CASE 3 _

Clear Cell Adenocarcinoma Presenting as a Carcinoma of
Unknown Primary Origin

Carmen Balana, Eva Castella, and Rafael Rosell
Medical Oncology Service, Institut Catala D'Oncologia,
Hospital Germans Trias i Pujol, Barcelona, Spain

An unusual metastatic pattern is typical for carcinoma of unknown primary
origin (CUP). In CUP patients whose primary tumor 1s identified in autopsy,
we usually observe a different metastatic pattern than typically found in
that site of origin (1). Moreover, CUP syndrome occasionally includes rare
histologies whose natural evolution can be different from typical tumors at
the same location, as 1s the case presented here. Immunohistochemistry can
more adequately guide the use of exammations to effectively diagnose the
tumor origin, avoiding useless explorations, and moreover, it can help identify
the most appropriate treatment for a given patient.

Clinical Case

A 66-year-old woman diagnosed with clear cell adenocarcinoma, after a
biopsy of retroperitoneal lymph nodes by laparotomy, was referred to our
Medical Oncology Service in October 1999, She had been treated in March
1999 for left foot osteomyelitis and myositis, when she experienced a mild
worsening of renal function with hypocalcemia. hypomagnesemia, and
normal creatinine levels. She was then diagnosed with secondary hyper-
parathyroidism due to an mcreased level of PTH hormone, with normal
serum 1,25 dihydroxy-vitanun D and 25-hydroxy-vitamin D levels. This
alteration was attributed to secondary rhabdomyolysis and renal dysfunction
after ruling out other causes of secondary hyperparathyroidism by intestinal
biopsy (to rule out malabsorbtion syndrome) and bone marrow biopsy (to rule
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out lymphoma). A computerized tomography (CT) scan performed to
diagnose a tumoral origin showed retroperitoneal lymph nodes of 1 cm in dia-
meter. One month later, toxic syndrome, asthenia, and lumbar bilateral pain
started. An increase in the size of these nodes was observed in a new CT scan
(Fig. 1A and B), so a laparotomy and a lymph node biopsy were done in
September 1999. The final diagnosis was a clear cell adenocarcinoma (Fig. 2).

(A)

(B)

Figure 1 (A) Retroperitoneal metastasis. (B) Normal liver imaging at the beginning
of the disease.
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Figure 2 Hematoxylin and eosin staining: clear cell nests nfiltrating a lymph node.

Immunohistochemistry with cytokeratines 7 and 20 was not then avail-
able at our hospital, and the pathologist recommended we rule out lung, renal
and ovarian origins. The patient was sent to our service with a diagnosis of
unknown primary carcinoma with retroperitoneal lymph nodes. The only
symptoms were a lumbar pain grade 2 and asthenia. Her Karnofsky perfor-
mance status was 80%. Physical examinations including a gynecological exam
were normal. The only alterations detected were anemia, Hb 9.5 gr/dL, with
hypocalcemia, 2.13mm/L (normal value 2.20-2.70 mmol /L) and hypomag-
nesemia, 0.54 mmol/L (normal value 0.7-1.1 mmol/L), normal phosphorus
with increased level of PTH 167 pg/mL (normal values 10-65pg/mL), and a
creatinine clearance of 32.1 mL/min. Tumoral markers CEA, CA19.9, and
CEA 15.3 were normal except for CA 125: 64 U/mL. The thorax CT scan
and a transvaginal echography were normal. That is, lung, renal, endome-
trium, and ovary origins, common to clear cell adenocarcinomas, were ruled
out by transvaginal echography and CT scans. Positron emission imaging was
not an indication for CUP at that time.

As the patient had measurable disease, she began chemotherapy treat-
ment with cisplatin (70 mg/m” day 1, gemcitabine 700 mg/m~ day 1 and 8,
VP16, 700 mg/mE day | and 2, every 21 days) according to our policy at that
time. Calcium and magnesium supplements were administered daily. Doses of
cisplatin were reduced to 50% due to creatimine clearance. After four cycles,
a normalization of Mg, Ca, and P levels was observed. A CT scan showed
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a reduction 1n the size of lymph nodes, and the patient was deemed to be in
partial response. She received eight cycles with gastrointestinal toxicity G1.

In April 2000, the lumbar pain reappeared. The CT scan showed an
increase in the size of retroperitoneal lymph nodes. as well as m that of the
gastric wall. A gastric endoscopy was normal as well as a bone scintigraphy.
Calcium and magnesium levels were normal at the time of progression. She
began treatment with paclitaxel and carboplatin and completed four cycles.
In August 2000, she was admaitted to the hospital due to uncontrolled lumbar
pain with hemi-abdominal irradiation. Retroperitoneal palliative radiother-
apy was administered, and an intrathecal reservoir for morphine was neces-
sary to control the pain. Jaundice and choluria appeared progressively. In the
CT scan, a huge mass of retroperitoneal lymph nodes with displacement of
pancreas and right renal obstruction was observed; liver metastases and a
dilatation of the bile ducts were new findings. (Figs. 3A and B). The patient
died on September 9, 2000 and a necropsy was performed.

Results

Necropsy findings showed a clear cell adenocarcinoma with origin in the
extrahepatic bile ducts with retroperitoneal metastases, as well as metastases
in right kidney, suprarenal gland, ovary, liver, and lung lymphangitis.
Immunohistochemistry of the tumor showed a positive immunostaining
for CEA++, CK7++ with negativity for CK20. These results confirmed
the extrabiliar origin of this neoplasm.

Discussion

Clear cell carcinomas have been observed in kidney, lung, endometrium,
and ovary but also in liver, gallbladder, and extrabiliary ducts. Renal cancer
1s by far the most {requent tumor origin, as the majority of kidney tumors
are clear cell adenocarcinomas.

In this case, with CT scans and gynecological exams, we ruled out renal,
lung, and ovarian origins—the most frequent sites of this tumor—and we
treated the patient with a chemotherapy combination whose activity results
have been recently published (2). The patient presented a partial response to
treatment that lasted for five months. There was an mprovement in her
initial symptoms, but within a short period the disease progressed and the
patient died with symptoms of uncontrolled retroperitoneal nodes, liver
metastases, and a cholestasis. The necropsy found the tumor origin n the
extrabiliary ducts.
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(A)

Figure 3 (A) Multiple liver metastases, intrahepatic bile ducts dilatation. (B) Retro-
peritoneal, renal, and ovarian metastases at the end of the disease.

The majority of malignant epithelial tumors of the gallbladder
and extrahepatic bile ducts are adenocarcinomas. Some unusual tumor
gallbladder subtypes have been described as signet ring cell, small cell.
cribiform, adenocarcinoma with pseudosarcomatous features, undifferen-
tiated carcinoma. and finally, clear cell carcinoma (3).
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Tyson and Piney described the first case of clear cell gallbladder adeno-
carcinoma in 1926 (4), and he called it hypernephroma due to its similarity
with renal cancer. Although infrequent. some reports distinguish clear cell
carcinoma of the gallbladder from other clear cell carcinomas coming from
kidney, ovary, liver, and endometrium. Bittinger et al. wrote an excellent
review on the results of immunohistochemistry of clear cell adenocarcinomas
from different origins (5). With the use of CEA and cytokeratines 7 and 20, 1t
1s possible to distinguish clear cell carcinoma of the gallbladder (CEA+4++,
CK7+++4, CK20-) from renal clear cell, ovary, and liver clear cell carcino-
mas (CEA—, CK7— CK20-). Other cytokeratins can help to distinguish
between these other origins. In the present case, although immunohistochem-
1stry was not done at the moment of first diagnosis, the final diagnosis of
a biliary origin was confirmed by the typical pattern of immunostaining
alterations that gallbladder and biliary clear cell carcinomas show.

Although a thoracic-abdominal CT scan and a vaginal echography
ruled out lung, ovarian, and kidney origins of the disease, a strong suspicion
of renal origin was maintained, as retroperitoneal nodes are one of the first
steps of renal dissemination, and clear cell carcinoma 1s the most frequent his-
tology found in renal cancer. However, the patient was included in a protocol
of systemic chemotherapy. as metastatic measurable disease was evaluable 1n
the CT scan and the patient was not a candidate for curative local treatment.

With the necropsy results, the case was re-analyzed. Gallbladder and
extrabiliary duct clear cell cancer has already been recognized by the World
Health Organization as a separate entity (6). All published cases were
females with cholelithiasis, ages ranging from 56 to 68 years. In general, they
presented local symptoms such as biliary obstruction and abdominal pain.
In spite of the small number of patients, liver involvement, metastases to
regional lymph retroperitoneal nodes, and peritoneal metastases have all
been reported. CEA and alpha-fetoprotein can be elevated. which was not
our case (3,7). No cases of clear cell from the gallbladder or the extrahepatic
bile have been reported as a carcinoma of an unknown origin. However, due
to the rarity of these tumors (10% of all gallbladder tumors) and the fre-
quency of gallbladder origins in necropsy studies of CUP patients (less than
1%), 1t must be considered in the case of a clear cell diagnosis. Renal cell
carcinoma manifesting mitially as a metastatic deposit in the wall of the
extrahepatic bile ducts has never been reported and 1s an extremely rare
event (3). Immunohistochemistry can be applied to differentiate among clear
cell adenocarcinomas. A cholangio-magnetic resonance mmaging (MRI)
could have mitially been done in order to explore the bile ducts, although
the value of this exploration i mmproving patient prognosis 1s doubtful,
as the patient presented metastases at the time of diagnosis and local
treatment would not have been considered. In our case. an adjusted schedule
of climical examimations was undertaken to rule out treatable cancers (8).
Positron emission tomography (PET) was not available at that time,



Case 3 207

although the therapeutic implications of a positive result (abnormal contrast
enhancement of the gallbladder) would have had slight impact on the prog-
nosis of this patient.

Recently, gemcitabine has proved useful in the treatment of biliary
cancer (9), and perhaps this fact explains the partial response that the
patient presented with the schema of chemotherapy she received.

We have found no data on hypocalcemia or hypomagnesemia being
assoclated with a biliary tumor, but a case of a biliary tumor with hypercal-
cemia and high levels of parathyroid hormone has been recently published
(10). In our case, the alteration did not re-appear with the clinical progres-
sion, so 1t 1s difficult to consider 1t a paraneoplastic syndrome.

Immunohistochemistry must be done in unknown primary carcinomas
to guide the patient diagnosis, and principally to rule out curable cancers
and indicate the best treatment to improve prognosis, especially in the meta-
static setting of a given patient. However, in spite of most efforts, the prog-
nosis of some patients 1s not improved as they present metastatic disease,
and there i1s no known useful treatment for the rare entity we diagnose, as
in the case of our patient.
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CASE 4

A Female Patient with a Single-Site Carcinoma of an
Unknown Primary Located on the Thoracic Wall

Karim Fizazi and Sylvie Bonvalot
Institut Gustave Roussy, Villejuif, France

A 52-year-old woman with no previous medical history and no smoking his-
tory was seen in January 2002 with a tumor of the thoracic wall, located
under the left clavicle. Computed tomography (CT) scan and magnetic
resonance imaging (MRI) showed that this 7-cm mass was located between
the ribs and the pectoralis major (Fig. 1). A biopsy was performed and
revealed a poorly-differentiated carcinoma. Surgical resection was per-
formed in April 2002. The pathologic analysis confirmed the diagnosis of
a poorly-differentiated carcinoma with positive staining for AEI/AE3 and
epithelial membrane antigen (EMA) and negative staining for desmin, chro-
mogranin A, synaptophysin, S100 protein, smooth muscle actin, and cluster
of differentiation (CD34).

A complementary immunohistochemical study showed tumor cell
positivity for cytokeratin (CK7), and negativity for CK20, thyroid transcrip-
tion factor (TTF1), estrogen receptors, and progesterone receptors.

A complete physical examination and a whole body CT scan did not
show any other detectable lesion nor did a gynecological examination and
a pelvic ultrasound examination. A positron-emission tomography (PET)
scan was discussed but could not be performed for practical reasons.

The indication for adjuvant radiotherapy to the thoracic wall was not
retained because surgical margins were free of tumor. The indication for
adjuvant chemotherapy was discussed but finally was not retained.

The patient was regularly followed up by clinical examination and CT
scan. She is still relapse-free more than three years after surgery.
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Figure 1 A bulky tumor mass of an unknown primary located in the thoracic wall.

Comment

Nicholas Pavlidis

Department of Medical Oncology, loannina University Hospital,
loannina, Greece

This 1s an interesting and also an unusual case of carcinoma of unknown
primary (CUP). Despite the fact that this 7-cm mass seems an aggressive
subtype of CUP, its unusual charactenistics are the localized appearance
and the three-year disease-free internal without any postoperative therapeu-
tic management. Bronchoscopy findings—although not always necessary in
the absence of relevant symptoms or in the presence of an abnormal lung
imaging—are lacking. A possible primary origin could be the respiratory
system since the tumor was located on the thorax and immunohistochemi-
cally was a CK7 positive tumor. This rare case, although characterized as
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an unfavorable histopathological CUP subset, does at the same time belong
to the favorable group of the single isolated potentially resectable CUP
tumors. In most of the cases, however, 1solated CUP tumors are either squa-
mous cell carninomas or adenocarcinomas in origin. The more than three
years disease—{ree interval 1s very optimistic, and 1t 1s possibly translated
to a cured case of a localized highly aggressive carcinoma of unknown site.
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CASE 5

An Unfavorable Case of CUP with Metastatic
Adenocarcinoma to the Liver and Bones

Nicholas Pavlidis

Department of Medical Oncology, loannina University Hospital,

loannina, Greece

A 33-year-old female gynecologist, mother of two children.

Family history

Past medical history

Social history
Present history

Physical examination

Pathology

Laboratory work-up

Strong family history of cancer in parents, grand
father, and cousins

Chronic pancreatitis—lithiasis since last nine years,
cholocystectomy seven years ago. Operated
goiter 14 years ago

Smoker, two packs daily

A four-month history of anorexia, weakness,
and weight loss. One-month history of
posterior thoracic pain

Patient almost cachectic, 40 kg, PS 2. A palpable
right supraclavicular lymph-node of 2 x 2cm.
No other abnormalities

Biopsy of right supraclavicular lymph-node
showed a poorly-differentiated
adenocarcinoma. Immunohistochemistry was
positive for cytokeratin 7 and CEA, and
negative for cytokeratin 20, vimentin, thyro-
globulin, P33 oncoprotein, SP-A, and AFP

Liver ultrasound and CT revealed multiple
metastatic lesions.
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Bone scintigraphy: metastatic sites to thoracic

spine, ribs, and pelvic bones

Biochemistry: increased yGT(x2), ALP(x1),
LDH(x1)

Tumor markers: increased CEA(x10), CA
15-3(x 1), CA 125(x50); FBC, chest X ray,
CT-Thorax, gastroscopy = negative

Treatment She received combination chemotherapy with
carboplatin and gemcitabine as well as local
radiotherapy to the thoracic spine. After two
cycles liver function tests. tumor markers and
abdominal CT showed deterioration.

Clinical weekly pachitaxel was given for two
weeks without any response. She died four
months after diagnosis

Comment

Yacine Merrouche
Institut de Cancerologie de la Loire, Saint Priest en Jarez, France

Unfortunately this 53-year-old colleague presented with common clinical
and histological features of unfavorable subset of CUP. She had a poor
performance status and, multiple liver and bone metastases of a poorly
differentiated adenocarcinoma (1).

Because of the absence of abdominal signs from the immunochemistry
results (cytokeratin 7+, cytokeratin 20—) and of the extrahepatic metastases
we also believe that a gastroscopy was not required (2). Immunohistochem-
1stry staining for TTF-1 (thyroid transcription factor 1) was not performed
but chest CT scan was normal: a pulmonary origin was therefore unlikely.

The disease did not respond to carboplatin—gemcitabine, a regimen
with good tolerability and significant activity in CUP (3). Despite a sec-
ond-line treatment the patient died rapidly after the diagnosis. This case illus-
trates the poor outcome of unfavorable subset of CUP. In this population an
altered performance status (2 or 3) has been shown to be an independent
adverse prognostic factor (4). In patients with poor-risk disease. low-toxicity
chemotherapy (capecitabine or gemcitabine) is actually challenged with best
supportive care in an ongoing clinical trial (Chapter 10).
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CASE 6

A Favorable Case of CUP with Metastatic Adenocarcinoma
of the Liver with Neuroendocrine Differentiation

Nicholas Pavlidis
Department of Medical Oncology, loannina University Hospital,
loannina, Greece

A T75-year old male, father of two.

Family history Unremarkable

Past medical history Ten year history of gastric ulcer

Social history Noncontributory

Present history One month history of progressive pain over

the right hypochondrium

Physical examination Liver enlargement. Pain on palpation of the
right hypochondrium. Rest of PE within
normal limits

Pathology A liver biopsy by computed tomography
(CT)-guidance showed a metastatic, poorly-
differentiated carcinoma with
neuroendocrine differentiation.
Immunohistochemistry was positive for
epithehal membrane antigen (EMA),
pancytokeratin, cytokeratin 8,
chromogranin, and neuron-specific enolase.

Laboratory work-up Ultrasound and CT scan of the abdomen
revealed hepatomegaly and multiple liver
metastatic lesions
Liver function tests showed elevated serum
glutamate oxaloacetate transaminase
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Treatment

215

(SGOT)(x2), serum glutamate pyruvate
transaminase (SGPT)(x3), lactate
dehydrogenase (LDH)(x2), gamma-
glutamyl transpeptidase (GT)( x8),
CA19.9(x<200), alkaline

phosphatase (ALP)(x1)

Tumor markers showed increased
carcinoembryonic antigen (CEA)( x3),
CA19.9(x200), CA15.3(x3), CA125(x23)
Full blood count (FBC), chest X ray. bone
scan. gastroscopy, and colonoscopy were
normal

Chemotherapy with carboplatin and
gemcitabine was started. He received eight
cycles every three weeks. He achieved
complete remission, which lasted for nine
months. He was then treated with weekly
paclitaxel for six more months with further
partial response. He died 22 months after
initial diagnosis

Comment

Stéphane Culine
Centre Val d’Aurelle, Montpellier, France

This 15 a case dealing with liver metastases revealing a poorly-differentiated
carcinoma with neuroendocrine differentiation. I would not have routinely
recommended gastroscopy and colonoscopy for this histological subtype
because the likelihood of identifying a primary 1s limited n this setting.
Regarding chemotherapy, a cisplatin-based regimen certainly was indicated.
I would have recommended a combination of etoposide and cisplatin, but
the outcome probably would have been quite similar.
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Carcinoma or Melanoma of an
Unknown Primary?

Emmanuel Blot and Sophie Laberge-Le-Couteulx
Centre Henri Becquerel, Rouen, France

A Tl-year-old woman consulted in January 2002 for left supraclavicular
lymph node associated with asthenia. She had no particular previous med-
ical history. Clinical examination was normal except for the presence of left
axillary and supraclavicular lymph nodes. The computed tomography scan
revealed multiples nodes localized (left supraclavicular region, left axilla,
abdominal interaortic-cava, and right inguinal area). Head and neck,
oesophagus, gastric, and colonic endoscopies did not reveal any primary
tumor. A supraclavicular node biopsy was then performed. It showed an
undifferentiated metastasis and the differential diagnosis included carci-
noma and a amelanotic melanoma. In immunohistochemistry, metastatic
cells were weakly positive for PS100 and vimentin, and negative for a large
spectrum cytokeratins (AE1/AE3, ki1, CK7, CK20, CK34 beta E12) and
other antibodies against CEA, tumor transcription factor (TTF1), chromo-
granin, HMB45, CD10, CD68, EMA, and estrogen and progesterone recep-
tors. A cisplatin-based chemotherapy was decided. Clinical and scan
evaluation after six cycles showed continued stability of the lymph nodes.
Chemotherapy was then stopped. After a 22-month interruption of che-
motherapy, the patient remains in an acceptable health status and a very
low growth rate for lymph nodes was observed.
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Comment

Yacine Merrouche
Institut de Cancerologie de la Loire, Saint Priest en Jarez, France

Pathological examination concluded that standard morphology could be
compatible with a carcinoma but that a metastatic achromic melanoma
had to be ruled out.

The immunohistochemistry profile was compatible with a melanoma
though HMB45 was negative (15% of melanoma being negative for this par-
ticular antibody) and a carcinoma far less likely because of the negativity of
all cytokeratins and the expression of S-100 protein (6% of undifferentiated
carcinoma expressing S-100 protein). A careful dermatological evaluation
showed no clinically perceptible presence of melanoma.
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A Male Patient with HIV Infection and Carcinoma of an
Unknown Primary Site

Roland Bugat

Institut National du Cancer (INCa), Paris, France

A 50-year-old patient was referred to our hospital for right cervical lymph
node enlargement. The patient had a 100-pack-year smoking history. He
has no history of alcohol or drug abuse. He 1s HIV positive since 1997 after
many journeys in Vietnam and treated by triple therapy antiviral regimen.
His CD4 count was 180mm°.

He was complaining of exertional dyspnea. Physical exam showed
enlarged right cervical, supraclavicular, and axillary lymph nodes, facial
and right upper limb edema and thickened and erythematous cutaneous pla-
ques over the neck and right shoulder decreased air entry on both sides, and
no hepatosplenomegaly.

1. Which of the following would be indicated in this case?

a. Complete infectious work-up
b. Chest X ray

c. CT scan of neck and thorax
d. Nasopharyngeal endoscopy

Infectious work-up was negative. Cervical and thoracic computed tomogra-
phy (CT) scan showed right cervical, supraclavicular, axillary, and mediast-
inal lymph node enlargement and pericardial and bilateral pleural effusion.
No pulmonary lesion. Nasopharyngeal endoscopy showed no suspicious
lesion. The biopsy of a cervical lymph node was a poorly-differentiated ade-
nocarcinoma. The patient becomes more dyspneic even at rest. Physical
exam shows, in addition to the mitial findings, dilated jugular veins.
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2. What would be the next step?

a. Urgent radiation therapy of the neck and mediastinum
b. High dose of steroids and 1v furosemide

¢. CT scan of thorax

d. Echocardiography

A CT scan of thorax, done to rule out superior vena cava syndrome shows
an important pericardial effusion with cardiac tamponade. The patient was
transferred to the thoracic surgery unit for urgent pericardiocentesis. Surgi-
cal drainage was done with tissue biopsy confirming the previous pathology.
One week later, he had a mild dyspnea and was re-admited to our unit for
management.

3. Which one of the following options would be appropriate for this
patient?

a. Cervical and mediastinal radiaton therapy
b. Chemotherapy
c¢. BSC

d. Oral steroids

He received a combination of cisplatinum (80 mg/m” dL) and gemcitabin
(1000 mg/m” dL, d8 Q 21days). One month later we had a shrinkage of
lymph nodes and decreased cutancous infiltration with no more edema.
After three months of treatment CT scan revealed complete disappear-
ance of the bilateral pleural and pericardial effusions with persistent small
lymph nodes.

Thrombocytopenia and neutropenia were the major toxicities and full
course chemotherapy could not be delivered on time. Disease progression
was the rule but 1t responds as soon as we resume treatment.

4. What would be the alternative option?

a. Lowering the dosage of CDDP-gemcitabine
b. Treatment with monochemotherapeutic agent
¢. Radiation therapy

d. BSC

e. Bone marrow aspirate and biopsy

f. Stopping antiretroviral drugs

Despite lowering the dosage of chemotherapy and discontinuation of
antiretroviral therapy, the patient was still neutropenic and thrombocytope-
nic. We decided to manage the patient with best supportive care. He died
five months later.



220

Case 8

Comment

A. Plantade, P. Afchain, and C. Louvet

Hdpital Saint Antoine, Paris, France

This case concerns a 50-year-old. HIV positive male smoker with lymph
node enlargment and dyspnea. Several pathologies are suspected, particu-
larly infectious and tumoral diseases.

l.

Unless the patient presents no fever, opportunistic infectious dis-
eases must be evoked such as pneumocystis carinii pneumonia (dys-
pnea) and tuberculosis (dyspnea and lymph node enlargment)
because of his CD4 account less than 200 mm®. That is why a chest
X ray and a complete infectious work-up including a bronchial
endoscopy are necessary. A CT scan of neck and thorax has been
mandated in order to look for a pulmonary or nasopharyngeal pri-
mary carcinoma to investigate all the sus-diaphragmatic lymph
nodes. as well as a nasopharyngeal endoscopy. Tobacco use among
HIV-infected subjects seem to increase the risk for infectious pneu-
monia even 1n case of highly active retroviral therapy. It 1s also a
major risk factor for nasopharyngeal and pulmonary carcinoma.

Furthermore, some data show that the frequency of lung can-

cer 1s increased among HIV-infected patients. HIV infection also
increases the risk of AIDS-associated malignancies (non-Hodgkin's
lymphoma or Hodgkin's disease).
A biopsy of a cervical lymph node reveals a poorly-differentiated
carcinoma and since no primary tumor was observed on CT scan
of thorax and nasopharyngeal endoscopy, the diagnosis of adeno-
carcinoma of unknown primary (ACUP) may be retained. In this
case the patient presents multiple metastatic sites: lymph node,
pericardial. and pleural effusion.

As the patient 1s more dyspneic with a right cardiac defi-
ciency, new radiological exams are necessary (CT scan of thorax
and echocardiography) in order to eliminate a pulmonary embo-
lism, a thrombosis, or a compression of the superior vena cava.

High doses of steroids, furosemide. as well as LMWH should
not be used in the absence of diagnosis. Radiation therapy of the
neck and the mediastinum 1s not indicated in the case of metastatic
adenocarcinoma.

After pericardiocentesis, the performance status of the patient 1s
improving. His prognosis remains poor according to prognostic



Case 8 221

factors described in several studies (4,5.7). In fact, the patient 1s
more than 35 years old. more than two metastatic sites are
mvolved, and he has a history of smoking of more than 10
pack-years. Nevertheless, platinum-based chemotherapy may be
active. In carcinoma of unknown primary, several regimens are
used. One of them 1s cisplatin—gemcitabine combination.

In this case, even if a chest CT scan failed to show a primary
lung cancer. a pulmonary origin should be suspected considering
the 100 pack-years tobacco story and the localization of metastatic
sites. A cisplatin—gemcitabine-based combination fits with this
possible diagnosis.

4. A partial response has been achieved after three months of che-
motherapy but an important hematotoxicity reduces dose-intensity.
Most often, hematotoxicity 1s caused both by active antiretroviral
therapy and chemotherapy. Since a partial response 1s achieved, best
supportive care 1s not suggested. In this case, antiretroviral therapy
should be stopped for a while. The dose of chemotherapy needs to
be reduced too. No randomized study has compared first-line
therapy the activity of cisplatin as single-agent to the cisplatin-based
combination. Lowering the dose of both gemcitabine and platin i1s a
possibility but the activity of both drugs may be reduced. Another
possibility 1s to use cisplatin as a single-agent without lowering
its dose.
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CASE 9

A 66-Year-Old Male with Liver Metastases of an Unknown
Primary Site

Roland Bugat

Institut National du Cancer (INCa), Paris, France

This 1s a 66-year-old male patient referred to our hospital for fatigue and
loss of weight. On past medical history. he had a diabetes and a myocardial
infarction 10 years before. One month prior to consultation. he noticed
progressive fatigue and loss of weight (7kg in one month) with mild loss
of appetite. He did not complain of other symptoms, no abdominal pain,
diarrhea or constipation. no melena or hematochezia.

On physical examination, he had a PS WHO score 1; he was mildly
icteric with no cardiopumonary abnormalities. He had a hepatomegaly
4 cm below the right costal margin firm and nontender, no palpable periph-
eral lymph nodes and no testicular mass. Digital rectal exam showed normal
prostate gland with no suspicious nodule.

1. Which of the following exams would be indicated?

Gastroscopy and/or colonoscopy

Laboratory tests

Chest X ray

Liver ultrasoud

Computed tomography (CT) scan of abdomen

o e O®

On laboratory tests, CBCD was unremarkable but liver function tests showed
both cholestatic and cytolytic abnormalities. Chest X ray was normal.

On abdomino-pelvic CT scan, the hepatic parenchyma was heteroge-
nous, full of multiple small nodules, a 1cm splenic nodule and a celiac
adenopathy were also seen.
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2. What would be your next step?

a. Gastroscopy and/or colonoscopy
b. CT scan of thorax

¢. Ultrasound-guided liver biopsy
d. Bone scan

A U/S-guided percutaneous liver biopsy was done. Pathological examina-
tion showed a well-differentiated adenocarcinoma that stained positive for
EMA, cytokeratin (CK7), CK20, and CEA and negative for PSA and tumor
transcription factor (TTF-1).

3. What therapeutic option would you suggest?

[rradiation of the abdomen wall
Cisplatin-based chemotherapy
Single agent chemotherapy

d. Best supportive care

c o

We decided to treat him with an association of carboplatin—gemcitabine (car-
boplatin AUC 4 d1 and gemcitabine 1000 mg/m~ dL, d8 Q21days).

After two cycles of chemotherapy, the disease kept on progressing, the
patient had a PS WHO score 3; he was icteric and complaining of diffuse
abdominal pain and ascites.

We discontinued all cytotoxic treatment and proceeded to palliative care.

The patient died one month later.

Comment

A. Plantade, P. Afchain, and C. Louvet

Hopital Saint Antoine, Paris, France

This case reports a 66-year-old man who complains of loss of weight and
asthenia. Clinical exam shows hepatomegaly with icter. A malignancy 1s
suspected.

1. Laboratory tests are useful to evaluate liver and renal functions,
blood cells count, to search for an inflammatory syndrome. An
abdominal CT scan is necessary to explore the whole abdominal
cavity, particularly the liver and the bladder, as well as the retro-
peritoneum. The liver ultrasound is of no interest if CT scan 1s
performed.



Case 9 225

A chest X ray 1s recommended in order to rule out pulmonary lesions
(metastasis or primary malignancy).

2. Diffuse liver metastasis, a splenic nodule and a coeliac adenopathy
have been seen on CT scan. Since colorectal cancer 1s one of the
most frequent neoplasm, especially in case of hiver metastasis, a
coloscopy 1s required. If there 1s no colonic lesion, the next step
1s the ultrasound-guided liver biopsy. Waiting for the pathological
results, a CT scan of thorax and a bone scan may be performed
but are not useful for diagnosis.

A well-differentiated adenocarcinoma (EMA and CEA positive)
has been diagnosed on liver biopsy. Diagnostic investigations
failed to show the primary cancer. In this case. immunochemistry
test using a specific antibody batter should be performed for
the histopathologic diagnosis. It may be very helpful to find out the
primary cancer. A digestive origin 1s possible since CK7 and CK20
are positive. A pulmonary origin 1s not likely (TTF-1 1s negative)
as well as a prostatic origin (PSA 1s negative). In case of liver
mvolvement, neuroendocrine stainings (NSE, chromogranin, and
synaptophysin) are requested. In fact the aim of the diagnosis 1s
to 1dentify specific anatomoclinical forms that can be treated by
a specific treatment.

L

In this case, chinical (hepatomegaly with icter), radiological (liver
metastases with a celiac adenopathy), and immunochemical (positivity of
cytokeratin 7 and 20) findings are in favor of a digestive primary especially
a pancreatic one. In case of hepatic and abdominal lymph node metastases,
carcinoma of unknown primary are most often occult pancreatic cancers.
Abdominal radiation therapy does not make sense because the liver 1s
involved. The performance status of the patient fits with a treatment. A pla-
tinum-based chemotherapy should be recommended. Even if a bitherapy
never showed significant increase of survival a combination of platin and
gemcitabine could be recommended in case of pancreatic origin. Here the
choice for carboplatin, which has no nephrotoxicity and does not request
hyperhydration, 1s adapted to the past medical exam of the patient (diabetes
mellitus and heavy cardiac history). Gemcitabine—oxaliplatin regimen could
be discussed considering the activity of oxaliplatin on digestive cancers.
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CASE 10

An Undifferentiated Carcinoma of an Unknown Primary
of the Middle Line in a Young Adult

Roland Bugat

Institut National du Cancer (INCa), Paris, France

A 21-year-old patient presents with multiple left cervical and supraclavicular
enlarged lymph nodes. He has no complaints, no dysphagia, odynophagia,
respiratory, digestive, or systemic symptoms. He has been previously
healthy with no past medical history. no tobacco or alcohol abuse.

Physical exam shows multiple enlarged left cervical and supraclavicular
lymph nodes, a palpable mass in the right iliac fossa, and the remainder of
the exam 1s negative.

1. What would you recommend as the next step for this patient?

a. Excisional biopsy

b. Gastroscopy and/or colonoscopy

¢. Computed tomography (CT) scan of the chest, abdomen, and pel-
VIS

d. Biopsy of the right iliac fossa mass under CT scan

Excisional biopsy done reveals an undifferentiated carcinoma, EMA™,
KL17", and NSE™ and negative for cytokeratin 5 (CKS5). ACE, calcitonin,
chromogranin, synaptophysin. and protein S100 on immunohistochemistry.

2. What would you do to complete the work-up?

Gastroscopy and/or colonoscopy

CT scan of the neck, thorax, abdomen, and pelvis
Laboratory tests and serum tumor markers

Bone scan

o o
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CT scan shows in addition to cervical lymph nodes enlargement, multiple
retroperitoneal and bilateral iliac adenopathies, multiple peritoneal nodules,
and an 8 cm mass extending to the cul-de-sac de Douglas. No mediastinal
lymph nodes or pulmonary lesions.

Laboratory tests and tumor markers were normal.

The patient received chemotherapy associating cisplatin—etoposide.

After six cycles, the disease was stable on both sides of the diaphragm.

3. What would you plan for the patient?

Simple observation

Radiotherapy to cervical and retroperitoneal lymph nodes

Neck dissection

Surgical resection of the abdominal mass and the peritoneal
nodules

¢. candd

oo o p

The patient was regularly observed and examined every two months. After
six months, he has no symptoms, his PS WHO score 0. His physical exam
and the CT scan show no sign of disease progression. Two months later,
he consults for diffuse abdominal pain, constipation, dysuria, and
frequency. CT scan confirms disease progression with mainly a huge para-
vesical and para-prostatic mass.

4. Which of the following management options would be appropriate at
this time?

Second line chemotherapy

Pain killers and oral steroids

Palliative radiotherapy of the pelvis
Surgical resection of the paravesical mass

S

The patient received 45 Gy to the pelvis and was treated by oral morphine
sulfate and steroids. Pain was well controlled by oral morphine, but still
has constipation and urinary symptoms.

One month later, pain 1s no more controlled, he has loss of weight and
anejaculation.

5. What would you do?

a. Second line chemotherapy
b. Best supportive care

We started a second line chemotherapy combining doxorubicin and ifosfamide.
After two cycles, he developed hepatic metastases. He received a third line of
chemotherapy (docetaxel for two cycles), but the disecase kept on progressmg.
Specific treatment was discontinued. and the patient died two months later.
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Comment

A. Plantade, P. Afchain, and C. Louvet

Hopital Saint Antoine, Paris, France

This case describes a young man with neither past medical history nor
clinical complaints. At physical exam. he presents with a cervical and supra-
clavicular lymph node enlargment and a mass in the right iliac fossa.

L.

First a CT scan of the neck, thorax, abdomen, and pelvis 1s impor-
tant to complete the extension of the disease and to explore the
pelvic mass. Then a surgical biopsy of a cervical lymph node has
to be performed quickly to achieve a diagnosis. The surgical
biopsy should be preferred to the biopsy of the right iliac fossa
under CT scan. More tissue 1s obtained for histopathological exam
and chromosomic study.

Histopathological exam shows an undifferentiated carcinoma on
light microscopy with one positive neuroendocrine staining
(NSE) on immunochemistry. Neurcendocrine feature 1s recog-
nized only after immunochemistry is performed. Such a result con-
cerns about 10% to 15% of poorly differentiated of unknown site.

Before chemotherapy, laboratory tests and serum tumor mar-
kers may be of mterest (blood cells count, renal and hepatic func-
tions, lactate dehydrogenase (LDH), serum chromogranin A, and
serum NSE). HIV serology has to be controlled. In this type of neu-
roendocrine tumors, tumor secretion of bioactive substances are rare.

Coloscopy 18 not necessary because 1t would not change

the management of the patient. Bone scan 1s of no interest since the
patient 1s not complaining of bone pain.
Cisplatin/etoposide-based chemotherapy is recommended and is
active in poorly-differentiated neuroendocrine tumors. They are
chemosensitive tumors that allow complete response and some
prolonged survival. Metastatic poorly-differentiated neuroendo-
crine carcinomas belong to the favorable prognostic group of
carcinoma of unknown primary (CUP).

After six cycles of chemotherapy, the disease remains stable.
Close observation 1s recommended. It can prevent the appearance
of the neurototoxicity and nephrotoxicity caused by cisplatin
chemotherapy. Unless the patient has local symptoms, surgery or
radiotherapy is of no help since the malignant lesions are diffuse.
After eight months of observation. the patient 1s complaining of
dysuria and constipation. A CT scan shows a progression, which
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1s mainly located in the pelvis. These symptoms are due to this
pelvic progression. A second-line chemotherapy may be started.
Considering the duration of tumoral stability with the cisplatin/
ctoposide chemotherapy (eight months). rechallenging with the
same combination can be discussed, if there 1s no limiting toxicity.
Antalgic drugs and oral steroids should be used to improve the
comfort of the patient. Pelvic radiation therapy is performed in
order to control dysuria but would not treat all the metastatic sites.
So 1ts indication may be discussed. Surgery does not make sense
since the pelvic infiltration 1s diffuse.

5. First-line chemotherapy controlled the disease during eight
months. Considering the young age of the patient and the mitial
tumoral stability, a second-line chemotherapy has to be proposed.
There 1s no consensus on the chemotherapy, which may be used as
second-line treatment in patients with poorly differentiated neuro-
endocrine carcinoma. Rechallenging with cisplatin/etoposide
combination 1s a possibility.
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CASE 11

A Female with Bone Metastases of an Unknown Primary Site

Roland Bugat
Institut National du Cancer (INCa), Paris, France

A 45-year-old female patient presents with thoracic and low back pain.
She has no past medical history except for an excision of a benign nodule
of the left breast four years ago. Her present history goes back to three
months ago, she started to have low back pain mainly upon walking and
running. These symptoms became permanent, accompanied by bilateral
thoracic pain with mild fever. She had no respiratory, digestive, or urinary
symptoms. Blood tests showed normal WBC count, no anemia, increased
CRP, LDH = 6xUL, Alk ph >2xUL.

1. Which of the following would you recommend?

a. Chest X ray

Plain films of the lumbosacral spine
MRI of the lumbosacral spine

Bone scan

CT scan of thorax, abdomen, and pelvis
f. Bilateral mammography

b
<.
d.
e

Chest X ray and lumbosacral plam films were normal. CT scan of thorax.
abdomen. and pelvis showed a left renal cyst. Bone scan showed multiple
hyperfixating spots over the spine and iliac bones. Bilateral mammography
was normal.

2. What would be the next step?

a. Bilateral breast MRI
b. Bone biopsy
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¢. MRI of the spine
d. Ultrasound of the thyroid

Bone marrow biopsy showed an adenocarcinoma, CK7 positive and CK20,
c-erb-B2, and hormonal receptors negative.
3. What would be your management option?

a. FEC (fluorouracil, epirubicin, cyclophosphamide) regimen

b. Cisplatin-based regimen

c. Palliative bone irradiation + bisphosphonates
d. Pain killers 4 bisphosphonates

e. Best supportive care

The patient received three cycles of FEC (fluorouracil. epirubicin, cyclo-
phosphamide), with no chnical improvement, she still has low back pain
despite codeme analgesics. LDH and alkalin phosphatase kept on rising.
and four weeks after the third cycle of FEC, she still has anemia and
thrombocytopenia.

4. What would vou suggest for this patient?

BSC

Bisphosphonates + morphine

A cisplatin-based chemotherapy regimen
d. Irradiation of the lumbo-sacral spine

o o

We decided to treat her with the cisplatin and gemcitabine combination with
pamidronate and oral morphine sulfate. Two months later she was feeling
better with less low back pain but she noticed sensation loss over the chin
on the left side.

On neurological exam there was a hypoesthesia over the left side of the
chin but no other cranial nerves abnormalities, neck stiffness. motor weak-
ness. or babinski sign were present. MRI of the brain and the base of the
skull was normal, with no intracerebral or meningeal suspicious lesion.
She received two more cycles of chemotherapy. after which she had a com-
plete blindness of the left eye. MRI showed fronto-parietal meningeal thick-
ening with no intraparenchymal lesion. Cerebrospinal fluid contained no
malignant cells.

5. What would be the most appropriate therapy you recommend to this
patient?

Whole brain radiation therapy
Intrathecal methotrexate

High dose IV methotrexate
Best supportive care

e iR
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The patient received one cycle of high dose methotrexate. Fifteen days later
she was urgently admitted to the hospital for febrile neutropenia, severe ane-
mia, and grade 3 thombocytopenia and then transferred to the ICU for sep-
tic shock. She stayed 72 hours in the ICU, WBC count became normal and
the patient was retransferred to the ordinary unait.

6. What would you suggest in this case?

Whole brain radiation therapy

Intrathecal methotrexate

Oral steroids

High dose IV methotrexate + G-CSF support
Best supportive care

o e TR

Comment

A. Plantade, P. Afchain, and C. Louvet

Hopital Saint Antoine, Paris, France

This case reports a 45-year-old woman who 1s complaining of thoracic and
low back pain with fever. Biological exams show an increased level of CRP,
LDH, and alkalin phosphatases. An infectious or a tumoral disease may be
suspected.

I. A chest X ray and plain films of the lumbosacral spine are per-
formed in order to eliminate a pleural or pulmonary disease, a
costal or lumbar lesion. In case of lumbar lesion, an MRI of
the spine 1s indicated to evaluate the neurological risk. Bilateral
mammography is clearly indicated even if no clinical breast mass
1s palpable, first due to the clinical presentation, and second
according to the previous patient’s history. Then a CT scan of
thorax. abdomen. and pelvis and a bone scan complete the disease
extension.

2. These investigations show diffuse bone lesions that are over the
spine and iliac bones and look like bone metastases. Next step 1s
to achieve a histopathological diagnosis so a bone biopsy should
be performed. In fact there 1s no other suspect lesion (the left renal
cyst 1s absolutely not suspect). Waiting for the pathological results.
an ultrasound of the thyroid may be performed searching for a
thyroid malignancy. In case of normal mammography, a breast
MRI may be helpful to rule out breast cancer. An MRI of the
spine 1s also important to verify that the medullary canal 1s safe.
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Histopathological exam shows an adenocarcinoma. The immuno-
chemical staining does not help to determine the origin of the
malignancy in this case. The negativity of hormonal receptors
and of cerb2 does not infirm a breast origin since, at the age of
45, the majority of breast cancers have negative hormonal
receptors.

Because of the high frequency of breast cancer among women and the
presentation of the cancer with i1solated bone metastases. 1t 1s possible to
manage the patient considering she has a metastatic breast cancer. As bone
metastases are already diffuse, chemotherapy should be preferred to local
bone radiation therapy. Anthracycline-based chemotherapy 1s active 1n
metastatic breast cancer and are still used as first-line. Biphosphonates are
the current standard of care for preventing skeletal complications associa-
ted with bone metatsases (pathologic fracture, hypercalcemia of malig-
nancy). Antalgic drugs are, of course, necessary according to the complaints
of the patient.

4.

After three cycles of FEC/FAC regimen, no effect has been seen.
A change of strategy is needed. Cisplatin-based chemotherapy,
which 1s usually recommended in adenocarcinoma of unknown
primary (ACUP), 1s a possible second-line chemotherapy. Gemci-
tabine or paclitaxel may be added to platin compound since both
are active in breast cancer and ACUP (for example, carboplatin—
paclitaxel regimen or cisplatin—gemcitabine regimen). Biphospho-
nates should be continued in association with morphine to relieve
the lumbar pain. If pain is not controlled with morphine or if a
neurological risk exists, a radiation therapy of the lumbar spine
should be proposed.

After two months of second-line chemotherapy, a new progression
occurs: a meningeal carcinomatosis with neither brain localization
nor malignant cells in cerebrospinal fluid. Prognosis of meningeal
carcinomatosis 1s poor. Nevertheless a treatment could be pro-
posed to this young patient. The goals of treatment are to improve
or to stabilize the neurologic status and to prolong survival. Whole
brain radiation therapy i1s not indicated according to the absence
of cerebral localization. Intrathecal methotrexate as well as high-
dose mtravenous methotrexate could be proposed. Both treat the
entire neuraxis. A small pharmacokinetic study suggests that
high-dose intravenous methotrexate would be safer and better dis-
tributed in cerebrospinal fluid than intrathecal methotrexate.
After such a serious toxicity, decision to rechallenge with a
chemotherapy either intrathecal or intravenous depends on the
performance status of the patient. If performance status remains
satisfying. a chemotherapy may be proposed. Considering the high
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hematological toxicity that has taken place, intravenous metho-
trexate may be replaced by intrathecal methotrexate. Decreasing
the dose of intravenous methotrexate 1s another possibility. In this
case, the efficiency of intravenous methotrexate could be reduced.
[f performance status is impaired, best supportive care 1s suggested.
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