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Foreword 

The use of the compressed air-driven turbine for the activation of surgical burs and 
saws as developed by Dr. Robert M. Hall has been a boon for the plastic, max­
illofacial, and oral surgeon. The development of air instrument surgery coincided 
with the opening of new vistas in surgery in the area of craniofacial surgery. Cranio­
facial osteotomies for orbital (ocular) hypertelorism, for the deformities of cranio­
stenosis (Cronzon's disease, Apert's syndrome) and subcranial osteotomies at 
various levels of the facial skeleton have brought about dramatic improvements in 
the form of the facial substructure in patients with gross deformities. In many of 
these maxillofacial deformities the facial skeleton and dento-alveolar processes must 
be advanced, recessed or expanded in the lateral dimension. In such cases maloc­
clusion of the tceth is usual; this is corrected by intermaxillary fixation of the mo­
bilized bony structures which also reestablishes adequate relationships between 
the dento-alveolar processes of the upper and lower jaws. 

This brings us to the subject of surgical orthodontics, a field that is just beginning to 
expand; its development should bring about closer collaboration between surgeon 
and orthodontist, resulting in rapid and efficient improvement of malocclusion. 

The absence of vibration characteristic of the air-driven turbine, in contrast to the 
mechanically driven drill, allows the surgeon to carry out delicate and precise 
surgical procedures with less fatigue to himself. 

The techniques made possible by air instrumentation are not restricted to bone 
surgery: the plastic surgeon is able to carve costal cartilage for the fabrication 
of a framework for a missing ear, or to activate the dermatome for cutting skin grafts. 
Again, the absence of vibration makes the air-driven instrument a more efficient 
tool in dermabrading areas such as the eyelids, nose and lips. 

Dr. Hall has collected and illustrated in this volume the applications of air instrument 
surgery in a variety of surgical corrective procedures for deformity of the bony 
framework of the face and jaws. 

John Marquis Converse, M. D. 
Lawrence D. Bell Professor of Plastic Surgery and Director of the Institute of 
Reconstructive Plastic Surgery, New York University Medical Center. 

VII 



Preface 

We are living in an age of change. This change is evident in every aspect of modern 
living. It is almost beyond the realm of human comprehension to realize that ninety­
five percent of all the scientists who ever lived are alive today. Their fertile minds 
are truly unlocking the secrets of the universe. It has been stated that we can expect 
more scientific and technological developments in the next twenty-five years than 
have occurred in the previous two thousand five hundred years. 

Changes are particularly evident in the health sciences. It is estimated that medical 
and dental knowledge doubles every five years. It is evident that the modern dentist 
and physician must work diligently to keep abreast of the new developments in 
health sciences. 

Without doubt, one of the greatest advances in oral and maxillofacial surgery has 
been the development of air instrumentation. The man who has contributed most 
to this field is Dr. Robert M. Hall. I vividly recall a visit in Pittsburgh several years 
ago where I saw Dr. Hall removing a torus palatinus with a bur activated by a 
conventional dental air rotor. This was undoubtedly one of the first oral surgical 
procedures utilizing air rotors. I was so impressed with the ease of the operation 
that I suggested to Dr. Hall that he produce a motion picture demonstrating the 
technique so others could benefit from his experience and become proficient in the 
use of air instruments. Fortunately Dr. Hall had the vision, motivation and ability 
to do this, and he was primarily responsible for the introduction of this instrument 
into oral surgery practice. His interest thus aroused, he did extensive research and 
development of various air-driven instruments which resulted in the development of 
the current range of Hall Air Instruments. 

It is difficult to measure the contributions Dr. Hall has made to surgery. By utilization 
of his instruments many time-consuming laborious procedures have been simplified, 
and procedures that were once considered impractical or impossible are now per­
formed with relative ease. 

Since many of the procedures in oral and maxillofacial surgery involve the osseous 
structures, air instruments have received wide acceptance in these fields. This volume 
documents many of the practical uses of the instruments and provides guidelines for 
their efficient utilization. 

Everyone who practices oral and maxillofacial surgery is deeply indebted to Dr. 
Hall. His innovative mind, his technical skill and his ability to transpose his ideas 
into efficient instruments and practical procedures represent a dramatic breakthrough 
in our search for perfection. 

The introduction and utilization of the air instruments developed by Dr. Hall must 
be considered a major development in this important and rapidly expanding field of 
surgery. 

Robert B. Shira, D.D.S. 
Dean, Tufts University 
School of Dental Medicine 
Boston, Massachusetts 
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Section I FACIAL SURGERY 

Fixation of a Fractured Zygoma and Orbital Floor 

ir drill 

Assemble the air drill, 90° angle, and 26 wire-pass bur*. 

1. Push bur release lever forward 90 0 

to assemble attachment. Com­
pletely seat. 

2. Return lever flush against drill to 
lock attachment. 

90° angle 

3. Place wire pass bur into collet. 

4. Slide hollow side of bur changer 
over bur. Press the bur firmly into 
place. 

26 hort wire pas bur 

Symposium: Malunited Fractures of the Zygoma; Repair of Deformity. R. O. Dingman, AB, DDS, MS, MD. Tr Am Acad 
Ophth, 57: 889-896, 1953. 
* Throughout this book, the word "bur" is used to denote the small cutting tool, while "burr" refers to the act of cutting or 

sculpting bone. 
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Fixation of a Fractured Zygoma and Orbital Floor 

5. A deformity due to malunion fracture with 
di I cation of the left zygomatic bone and 
orbital Boor. Line of incisions is indica ed . 

6 . U the wire pa s drill to drill hole ad­
jac nl to the fractur ite. Pas the fixation 
wire through th hole in the wir - a ' drill 
and back through the drill hoi . Carefully 
lwi t the wire to unit th fracture. 

5 



Section I FACIAL SURGERY 

Fixation of a Fractured Zygoma and Orbital Floor (continued) 

9. Crimp the wire over the groove at the 
tip of the bur prior to passing end of 
the wire back through the drill hole. 

6 

7. Always use a wire pass drill for drilling holes. The 
reverse cutting threads push the bone behind the 
bur, making a hole of equivalent diameter. Protect 
the posterior border of the operative site with re­
tractors. 

8. Take precautionary measures to protect 
tissues behind the orbital rim. Place the 
bur with slight pressure against the bone 
with the air drill running at full speed. 
At full speed the bur is less likely to 
skid across the smooth moist bone. 



Caldwell-Luc 

I. Cut a maxillary window into the antrum with the 
air drill and 07 teel bur. Do not apply pre ure to 
the bur; thi will cau the bur to low down pro­
ducing increa d friction and heat. 

he combination of a delicate touch and the high 
p ed cut the bone with ea e. 

Caldwell-Luc 

2. ake an intrana al antro tomy by mo ing th _ 

Air drill 

wire pa bur downward b n ath the inferior tur­
binate and through the urgical defect in the na 0-

antral wall. The pa age ma now beenlargcd with 
a ra p. 

07 teel bur 

M dium bur guard 2 wire-pa bur 

7 



Section I FACIAL SURGERY 

Alloplastic Restoration of a Fractured Orbital Floor* 

I. hrough a aldw 11 - uc approach upport th 
fractured orbital floor with paekin o . 

J Zygoma Fracture 

Maxilla Fracture 

uco­
perio teal 
lnci ion of 
the Caldwcll­
Luc 

2. Drill two hole and pa s the wire aero 
the fractured zygoma. 

Long bur guard 20 long diamond bur 

Air drill 2 hart wire-pa bur 
90° angle 

* Cdr. F. E. Jackson, MC, U.S.N.; Cdr. H. J. Sazima, D.C. , U.S.N.; LCdr. M. L. Grafft, D.C., U.S.N.R.; and LCdr. 

8 

James B. Back, M. C. U. S. N. R.: Management of Combined Intracranial Injuries and Extensive Orbital-Facial Fractures. 
Military Med, 134: 7, July 1969. 



Alloplastic Restoration of a Fractured Orbital Floor 

With the 90 0 angle and wire-pa s bur mak 
hole f r wiring maxilla and anchoring 
allopla tic mat rial to the orbital flo r. 

4. Iway crimp th wire ar und the tip f the bur before 
drawing one 'end f the wire back through the drill'hole. 

5. Gra p the impl ant with the protected tip of the 
forceps . Drill hole in the implant. ot too many 
a they ~ ill waken the implant. When nee ary 
the implant can be culpt d with a diamond bur to 
modify the hape. ecure thc impl ant to the orbital 
floor with th fine 2 wire pa bur and fixation 
wIre. 

Allopla tic Rc toration 
of Orbital Floor 
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Section I FACIAL SURGERY 

Segmental Mandibular Resection* 

As an alternative to the air drill, specifically in the heavier bone resection and recon­
struction procedures, the air driver with saw attachment can be used. Maneuvera­
bility may be limited compared with the lighter, smaller air drill. However, the 
angle variability of the blades and the high torque of the air driver often gives this 
instrumentation precedence. 

Assemble the oscillating saw and blade: 

1. Set the blade at the correct angle 
and tighten securely with the hex 
wrench. 

2. Seat attachment over air driver 
and lock. Run the motor at full 
speed. 

o cillating awattachm nt 

Wide deep oscillating blade 

Air driver 

Fixation pin 

Wire and pin driver 

* Robin M. Rankow, DDS, MD. An Atlas of Surgery of the Face, Mouth aud Neck. W. B. Saunders Co., Philadelphia, Pa., 
USA,1968. 
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3. Make a midline lip- plitting incision' 
then, with the air driv r 0 cillating saw 
and blade section the expo ed mandi­
ble. Move the blade gently in motion 
with the 0 illating action to keep the 
blade from tailing between the two 
raw bone urfac . Irrigat intermit­
tently with i otonic saline. 

5. Bend thc protruding wire to th contour of 
the mandible and in ert it into the drill hole 
in the anterior egment. The cxp cd portion 
of th wire maintains mandibular contour 
and retain ' Ih ' pace created by removal f 
the urgical peeimen. 

Segmental Mandibular Resection 

4. hange to the wire and pin driver at-
tachment and with a Kir chner wire 
penetrate deep into th po terior man­
dibular fragment. Set the peed . elector 
ring at half p cd (,5) and control the 
peed at the throtrle. Drill a hole in th 

anterior fragment. 
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Section I FACIAL SURGERY 

Retromaxillism* 

Assemble the air drill and 12 long steel bur: 

1. Placc the long bur guard securely 
over the drill shoulder. 

Air drill 

2. Push bur release lever forward 90 0 

to insert bur. Return lever flush 
against the drill. 

The maldeveloped maxilla 
with malocclu ion of the 
teeth. 

Long bur guard 
12 long steel bur 

90 0 angle 12 'hort steel bur 

* H. L. Obwegeser, M. D., D. M. D.: Surgical Correction of Small or Retrodisplaced Maxillae. Plastic & Recun Surg, 
43:351-365 , April 1969. 
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3. With th 12 I ng steel bur define the line 
of 0 teotomy extending from the pyriform 
ap rtuTe to the maxillary tuberosity on the 
other side. 

4. M v th bur in a aw-like manner to divide th 
central portion of the maxilla beneath the na al 
spine. e irrigation to cI ar the area of bone 
d bri . 

Retromaxillism 

13 



Section I FACIAL SURGERY 

Retromaxillism (continued) 

14 

5. Excise a graft from the ilium with the 90 ° angle 
and 12 short steel bur. Shape the graft with the 
oval 07 steel bur. 

6. Ad ance the maxilla and place the bone block 
between the pterygoid proce and tubero ity 
area. 



Reconstruction of a "Dish Face" Deformity 

Reconstruction of a "Dish Face" Deformity* 

The defect loosely known as "dish face" is a develop­
mental condition in which the central third of the face 
does not grow forward in the normal fashion. 

1. Take a large graft from the ilium with the air drill. 
Carve the graft with the 06 carbide-tip bur so that the 
single graft consists of two parts. Continue to shape the 
maxiJlary graft with the 07 steel bur; bow the graft by 
sculpture to fit the contour of the upper jaw. 

Air drill Medium bur guard 

06 carbide-tip bur 

07 teel bur 

26 wirc-pa bur 

* The late Herbert Conway. M. D. New York City, October 1964 (Personal Communication). K. L. Pickrell M. D.: 
Reconstructive Plastic Surgery of the Face. Clio Symposia 19: 71- 99, July - September 1967. 

15 



Section I FACIAL SURGERY 

Reconstruction of a "Dish Face" Deformity (continued) 

16 

2. Drill an interlock hole in the implant with the wire­
pass bur. The high speed of the drill prevents frac­
ture of the graft. Through an intraoral incision just 
anterior to the gingivolabial sulcus, insert the im­
plant. 

3. With the maxillary graft positioned, make an 
incision into the columella for insertion of the 
nasal strut. 

4. With additional bone from the ilium 
sculpt an L-shaped strut. 



Reconstruction of a "Dish Face" Deformity 

5. Insert the L-shaped graft into the dorsal area of the nose 
through the incision into the columella. 

6. The strut brings the nose forward with its short arm so 
positioned that it rests in the small hole on the anterior 
surface of the maxillary graft. 

17 



Section I FACIAL SURGERY 

Excision of a Tumor of the Ascending Ramus 

Air drill 

18 

Assemble the 20° angle and 06 carbide-tip bur: 

I. Slip the 20° angle snugly over the 
shoulder of the drill, while raising 
the release lever 90°. 

2. Return lever flush against drill to 
lock attachment. 

20° angl 

3. Insert the long bur with the release 
lever raised on the 20° angle. 

4. Use extension on the throttle for 
additional finger-tip control. 

06 long carbide-tip bur 

19 long steel bur 

Medium bur guard 
27 wire-pass bur 



~ Gently, without pre ure on the bur 
cut through the neck of the condylar 
prace s with the 06 carbide-tip bur. 

Excision of a Tumor of the Ascending Ramus 

6. With the arne bur, r eCl the tum r 
rna inferiorly nth a cending ramu . 

19 



Section I FACIAL SURGERY 

Exci ion of a Tumor of the A c nding Ramu (continued) 

lIopla tic 
Implant 

20 

7. Change to the 19 long culpting bur a nd remove 
the harp dge of the remaining a cending ramu . 

8. Drill t\ 0 hoI with the 27 wire pa bur into 
the ramu . 

9. In rt and ecure an alloplastic implant to 
pr vent anky lo i and to retain the facial 
contour. 



Advancing Mandibular Symphysis 

Advancing Mandibular Symphysis 

1. For advancement of the mandibular symphysis drill connecting holes across the 
area of mandibular resection with the wire pass drill. Before uniting the holes, 
drill two additional holes in the advancing bone section. 

06 carbide-tip bur 

ir drill edi um bur guard 27 wire-pa bur 

21 



Section I FACIAL SURGERY 

Advancing Mandibular Symphysis (continued) 

2. Connect the drill holes with the 06 carbide-tip bur. 

22 

Do not exert too much lateral pressure on the bur; 
it will reduce the speed of the bur and increase the 
friction and heat at the bur tip. Allow the high 
speed and sharp bur to incise a path through the 
bone. 

3. Mak two more dri ll hal in t he bone 
above the r ection. 



Advancing Mandibular Symphysis 

4. Divide the re ected bone b tween th drill 
hole with the 06 bur. 

5. Pa a wire aero s the graft to r align it. 
Wire th graft into it new po iti n 
again t th mandibl . 

23 



Section I FACIAL SURGERY 

Total Maxillectomy 

Extensive bone excision as in total maxillectomy can be performed with the air 
drill and osteotomy burs. 

Air drill 

24 

1. With th air drill and 121 ng teel bur ection the 
zygoma vertically , extending the inci ion medially 
and obliquely to the inferior orbital fi sure. 

Long bur guard 12 long steel bur 



Total Maxillectomy 

2. Using the ame bur ction the na of ron tal 
proc vertically from the maxilla onto th 
infraorbital urface. 

Irrigation 

3. ectiOIl the remaining hard palat transversely to 
the alveolar ridge., Th area of 0 eou r ectioll 
can be outlined initially with the same bur. 

omplete the re ection with hand in trument . 
Throughout the operation irrigat with isotonic 
alin to c1earthe it of bone debri and to reduce 

friction heat at th bur tip. 

25 



Section I FACIAL SURGERY 

Ridge Onlay Graft for Microgenia 

L Deglov oft ti ue and perio t urn 
from the mandible. 

02 arbid -tip bur 

Air drill Medium bur guard 27 wire-pa bur 

26 



Drill h I with the wire-pa bur 
through the graft and the mand ible. 

4. Crimp the wire into the bur groov before return­
ing the wire through th bone. 

5. Make fine grooves on the anterior surface of the 
graft to seat the wires. Tighten and secure the 
fixation wires. 

Ridge Onlay Graft for Microgenia 

2. Take a bone graft from th rib and core the rib 
with the 02 carbide-tip bur. Thi will increase it 
flexibility and enhanc the fu ion of the graft to 
the mand ible. 

27 



Section I FACIAL SURGERY 

Nasal Reconstruction 

Air drill 

28 

In many nasal reconstructive techniques the overlying nasal mucosa and soft tissue 
remain intact. Attachments have been designed for the air drill to protect this soft 
tissue from the rotating bur. The tissue retractor guard accepts an oval steel sculpt­
ing bur for reconstruction of the nasal hump. For rhinoplasty the attachment is 
designed with a side-cutting diamond bur for lateral osteotomy of the nasal carti­
lage. 

Assemble the tissue retractor guard and 19 long steel bur: 

1. Seat the tissue retractor guard over 
the air drill shoulder. 

2. Insert the 19 long steel bur into the 
attachment and air drill collet with 
the bur release lever raised 90 
degrees. Return lever flush against 
drill to lock bur. 

= 

Ti ue retractor guard 19 long te I bur 

Rhinopla ty guard 40 long daimond bur 



Removal of a Nasal Hump 

Removal of a Nasal Hump 

1. Elevate the soft tissue and periosteum from the nasal bone. 
Insert the tissue retractor guard and bur under the soft 
tissue. Sculpt away the excess bone. 

2. Move the bur gently over the nasal arch. Do not apply 
heavy pressure against the bur, as this will reduce speed 
and cutting efficiency. 

The tissue retractor guard acts as a tissue elevator and 
protector while the bur removes the bone. 

29 



Section I FACIAL SURGERY 

Lateral Nasal Osteotomy (Rhinoplasty) 

1. Assemble the air drill with the 40 long diamond bur and 
rhinoplasty guard. 

3. The bur will incise a groove in the nasal cartilage 
and osteotomy is completed with manual pressure 
of the fingers. Do not apply heavy manual side 
pressure against the bur, as this may cause the bur 
to bend and reduce its cutting efficiency. 

2. Manually elevate the nasal soft tissue and perio­
steum. Insert the rhinoplasty guard and bur la­
terally under the elevated tissue. 

The rhinoplasty guard is designed to elevate the peri­
osteum and soft tissue and protect these structures 
from the rotating bur. 

30 



Cartilage or Bone Grafting Following Subtotal Nasal Reconstruction 

Cartilage or Bone Grafting Following Subtotal Nasal Reconstruction 

ir drill 

Assemble the air drill with the medium bur guard and 04 carbide-tip bur: 

1. Seat the medium bur guard firmly 
over the air drill shoulder. 

2. Push bur release lever forward 90 
degrees to insert the bur. Return 
lever flush against drill to lock bur. 

-, 

3. Use the throttle extension for close 
finger-tip control. 

4. When not in use, the burs and at­
tachments should be placed in the 
bur and attachment rack. 

M dium bur guard 04 carbide-tip bur 

90 0 angle 27 hort wir -pa bur 
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Section I FACIAL SURGERY 

Cartilage or Bone Grafting Following Subtotal Nasal Reconstruction (continued) 

Preoperative appearance 

5. Make a skin flap exposing the full extent of the 
nasal bone. With the 04 carbide-tip bur excise a 
wedge of bone in the midline through the entire 
length of the nasal bones. Remove the bone with­
out penetrating the lining of the mucous mem­
brane. 

6. Change burs, and with the wire pass bur drill a hole 
across the resected bone. 
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Cartilage or Bone Grafting Following Subtotal Nasal Reconstruction 

7. Take a bone graft from the ilium, or f r a child 
a split-rib graft. Divid the plit-rib graft with th 
04 carbide-tip bur. 

8. hape the graft with the am bur. 

9. Cut a groov to upport th fixation wire. Pa the wire 
through the drill hole. 

J O. easure the length of th graft to ext nd into the tip 
of th no e. nd rmine the kin a far d wn a the 
na al tip and in ert the graft along th na at dorsum. 

antitevering of(h bon graft maintain th tip in an 
adequate degr of protru ion. 

33 



Section I FACIAL SURGERY 

Kronl in Procedur 

The inci ion 

With a retract r r f1 cling the oft ti ue, and a guard 
behind th orbital rim, take th 04 carbide-tip bur 
and incise the bone. It i po ible to incise the bonc 
for two-third of it depth; a gentle tap with a chi el 
will complete the eparation. 

Retlect th e b nc gmcnt to xpo th tumor. Th 
amoun t of bone removed during exci ion i 0 mlllJ­
mal that accurate replacement of th bone i po-
ible. 

Air drill Medium bur guard 04 carbide-tip bur 
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Excision of an Ossifying Fibroma of the Frontal Bone 

Excision of an Ossifying Fibroma of the Frontal Bone* 

1 

ir drill 

The delicacy and precision attained by use of the drill and bur allows strfe pene­
tration of the frontal sinus to expose the fibroma. 

90 ° angle 02 hort carbide-tip bur 

* G. K. Thomas. M. D. , K. A. Kasper, M. D.: Ossifying Fibroma of the Frontal Bone. Arch Otolaryn, 83: 69 -72 , January 
1966. 
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Section I 

Dacryocystorhinostomy 

Air drill 

36 

FACIAL SURGERY 

1. With a bone biopsy bur or oval sculpting bur 
remove the bone at the anterior lacrimal crest 
to expose the nasal mucosa. Intermittently 
irrigate the bur tip with isotonic saline to clear 
the site of bone debris and cool the bone. 

51 bone biop y bur 

Medium bur guard 

26 wire-pass bu r 

Long bur guard 
20 long diam nd bur 



2. If nee ary enla rge the fen tration with 
the 20 long diamond bur. The diamond 
bur will not damag the delicate na al 
membrane a it i an ab ra ive rather than 
a cutt ing bur. 

Dacryocystorhinostomy 

3. If dri ll holes are n ce ary for the reattachment of 
the palpebral ligament u the wire-pa bur to 
drill the hole. The high peed drill r duce the 

a sibi li ty of fracture or fragmenting of the b ne. 
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Section I FACIAL SURGERY 

Reconstruction of the Auricle* 

ir drill 

Contouring of grafts, both homogeneous and synthetic, is an important function of 
the air drill. The grafts can be shaped precisely and final polishing of the implants 
eliminates any rough edges which may erode through the soft tissue. 

Assemble the air drill and bur: 

1. Place the bur guard over the drill 
shoulder. 

2. Push bur release lever 90 a to insert 
bur. 

3. Return lever flush against the drill 
to lock bur. 

4. Run the instrument at full speed 
for maximum cutting efficiency. 

Medium bur guard 07 teel bur 

---
Long bur guard 07 long diam nd bur 

* C. Hansen , D. D. S., M. D. Los Angel es, California, USA 1969 (Personal Communication). 
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5. U an 07 steel bur to culpt a fresh im­
plant of cartilag or bone prior to r con­
truction of a congenitally d formed ear. 

Reconstruction of the Auricle 

6. Bone, ilicone, or other allopla tic ma­
terial can be poli hed with a diamond bur 
under intermittent irrigation. If a large 
amount of iJicone mu t be u d it i 
quick r to carve it with a bJad and then 
mooth the harp edge with the diam nd 

bur. 
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Section I FACIAL SURGERY 

Technique Suggestions 

40 

A new steel or carbide-tip bur will quickly remove dense cortical bone. Use a light 
touch and allow the high-speed rotation and bur to incise the bone. 

The rotating speed and torque may be reduced by reducing pressure at the regulator. 

The larger steel burs have a tendency to skip, especially if the pressure is reduced, 
because then more manual pressure is required on the bur. Therefore, use the 
small headed burs for precision work. 

Use a combination of drill irrigation and suction to minimize the amount of bone 
dust around the operative site. 

Do not withdraw or approach the operative site with the bur rotating. 

Use Gelfoam to reduce hemorrhage and prevent danger of cottonoids becoming 
entangled in the bur. 

Incise or elevate the periosteum before applying the instrument. 

Do not apply pressure against the bur tip. This will cause the bur to slow down and 
the increase in friction and heat may damage the bone. 

The thinnest incision is achieved with the thinnest bur. 

Excessive pressure may cause the burs to stall. 

Burs must be assembled with the appropriate bur guard. 

Running a bur without a bur guard or with a bur guard of incorrect length may 
cause the bur to whip or break. 

Move the bur constantly across the area of resection for a faster, cleaner cut. 

The full air return slightly reduces the torque on the drill. If this is a major deterrent 
to the use of the drill, the drill can be obtained with a single hose. 
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Section II ORAL SURGERY 

Vertical Osteotomy of the Ascending Ramus 

Air drill 

46 

1. Via a Risdon approach, elevate the musculature and periosteum; visualize the 
sigmoid notch and coronoid process. With the air drill and 12 long steel (saw­
like) bur, make a vertical bone incision from the sigmoid notch to approximately 
0.5 cm superior and posterior to the angle of the mandible. Intermittently irrigate 
with saline solution. 

2. Carefully hape the mandibular inci ura with the 0 long 
carbide-tip bur to accommodate the liding 0 teotomy. 

07 long tc I bur 

27 long wire-pa~s bur 

Long bur guard 12 long t cl bur 

08 long carbide-tip bur 



Vertical Osteotomy of the Ascending Ramus 

3. With the am bur make a n teh in the 
mandibular angle to imbed and eeure th 
fixation wire. 

5. If nece ar, eulpt the prominent mandibular 
angle with the 7 t I bur. 

4. Drill a hole transeortieally in the inferior por­
ti n of the di talo teotomized bone \ ith the 
wire pa bur, and pa th fixation wire 
through. The wire encircle th inferior por­
tion of the proximal 0 teotomized fragment 
for fixation. 

47 



Section II ORAL SURGERY 

Anterior Maxillary Osteotomy* 

I. Make a vertical inci ion in the bicu pid area ex­
tending from th buccal ulcus inferiorly, through 
the recent extraction ite of the fir t bicu pid to 
the cr t of the maxillary ridge. 

Vertical Muco­
periosteal Inci ion 

2. arry the inci ion to the bone and reflect the 
mucoperiosteum on either side of the inci ion to 
expo e the lateral cortical plate of the aveolar 
process. ontinu uperiorly and medially into 
the pyrit: rm fossa. 

Medium bur guard 

Air drill -
Ti ue retractor guard 

02 carbide-tip bur 

14 , t I bur 

19 long teel bur 

* Col. Donald C Osbon, D. C, Chief of Oral Surgery , Letterman General Hospital, San Francisco, California, USA (Per­
sonal Communication). 
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3. With the 02 carbide-tip bur make a 
vertical incision in the cortical plate in 
the first biscuspid area. Extend the in­
cision superiorly above the apex of the 
cuspid root and then angle the incision 
anteriorly into the lateral portion of the 
pyriform fossa. Enlarge the groove to 
obtain the desired space for setback 
of the premaxilla. 

4. Pack the area with gauze sponge. Make 
a similar incision on the other side of 
the maxilla and perform the same pro­
cedure. Pack this area with gauze 
sponge and turn the patient's head to 
expose the palate. 

Anterior Maxillary Osteotomy 
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Section II ORAL SURGERY 

Anterior Maxillary Osteotomy (continued) 

5. Remove the bone segment on one side. 

50 

6. Remove the anterior maxillary bone seg­
ments . A vertical incision is made over the 
nasal spine. 

7. With a half-inch bi-bevel chisel tap gently to 
free the premaxilla and the midline from the 
nasal septum. Place the chisel just above the 
nasal spine and direct it posteriorly. It may be 
necessary to use the chisel on the lateral nasal 
walls bilaterally if the nasal septum is not 
completely detached. 



8. Turn bilateral palatal mucosal flaps and with the 
bur and tissue retractor guard tunnel across the 
palate. 

10. The anterior maxillary push-back is 
complete. 

Anterior Maxillary Osteotomy 

9. The guard (enlarged) covers the bur and 
prevents tissue trauma. 
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Section II ORAL SURGERY 

Bilateral Oblique Sliding Osteotomy of the Rami of the Mandible* 

Air drill 

With a methylene blue marker indicate the incision line beginning one finger breadth 
below and behind the angle of the mandible, bisect the angle, and extend the incision 
for approximately 4.5 cm. Plan the incision to be parallel with the normal skin 
creases of the neck. Dissect down to the bone in the normal manner. Incise the 
periosteum and with periosteal elevators elevate the periosteum and the attached 
masseter muscles and reflect them from the lateral surface of the angle and ramus 
of the mandible with the internal pterygoid muscle. Also reflect the periosteum from 
the medial surface of the angle of the mandible. 

20° angle 

1. Using the 20° angle and 14 steel bur 
make an incision through the lateral 
cortical plate of the ramus of the man­
dible along the line marked in meth­
ylene blue. Do not carry the incision 
completely through the ramus at this 
time. 

14 I ng teel bur 

07 long steel bur 

04 long carbide-tip bur 

27 long wirc-pa bur 

" Col. Donald C Osbon, D. C, Chief of Oral Surgery, Letterman General Hospital, San Francisco, California, USA 
(Personal Communication). 
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Bilateral Oblique Sliding Osteotomy of the Rami of the Mandible 

2. Chang to the 07 oval steel bur and decorticate 
the area di tal to the incision removing the lateral 
cortical plate. The expo ed ble ding cancellou 
bone i for the reception of the proximal fragment 
following th etback of the mandible. 

3. It may be nece ary to di engage the coronoid proce , 
e peciall if the planned ctback c ce d 1 cm. To ac­
compli h thi tep u e th 04 carbide-tip bur and mak 
an angled inci i n ant riorly from the igmoid notch to 
a pint at the ba e of the cor noid proces . The fre d 
proces displace up riorl y. 
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Section II ORAL SURGERY 

Bilateral Oblique Sliding Osteotomy of the Rami of the Mandible (continued) 

4. w, with th ame bur, complcl 

54 

lh proximal inci ion thr ugh the 
ramu of th mandible epa rating 
the proximal and di tal fragm nt . 

5. Po iti n th proximal fragment latera lly and antcriorly 
to the di tal fragment and placc a hot laparotomy pack 
in thc wou nd. Duplicate the procedure on the olh ride 
of thc mandiblc. R po ilion the patient' mandible and 
mov th mandible back until thc tccth are in the pre­
determined ocelu i n. Apply intermaxillar ela lie to 
thc rch bar inserted preoperaliv Iy and immobilize the 
mandible again t thc maxilla. 

6. The anterior fragment ovcrli th 
po terior fragm nl tcmporarily after 
thc pu h-back. 



Bilateral Oblique Sliding Osteotomy of the Rami of the Mandible 

7. Expose onc again th ubmandibular 
area. With the 27 wire-pas bur drill hole 
in the di ta l fragment approximately 
1 cm uperior to the angle of the mandible 
and in ert a length of .018 wire. 

The Po terior Fragment i laid over 
the Decorticated Area of the An­
terior Fragment 

Wire th pr ximal fragment of 
the rami to the decorticated ur­
face of the di tal fragment . 

9. rimpthewircintothegrooveon 
th bur before returning the bur 
and wire through the bone. 

10. Close the wounds in layers with 3 - 0 Chromic catgut deep, 3 - 0 catgut sub­
cutaneously and 5 - 0 dermalon skin sutures. Apply an external pressure dressing 
to the face and submandibular areas. 
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Section II ORAL SURGERY 

Bilateral Midsagittal Osteotomy of the Rami of the Mandible* 

( 
I 

Air dri ll 

1. Begin the incision in the buccal vestibule from a point midway on the anterior 
surface of the coronoid process of the ramus of the mandible. Extend the incision 
inferiorly along the external oblique ridge to the buccal surface of the mandible, 
adjacent to the second molar. 

2. With a Obwegeser periosteal elevator reflect the mucoperiosteum 
from the lateral surface of the mandible from the second molar 
area to the angle and up the ramus to the level of the sigmoid 
notch. 

14 long tee l bur 

Long bur guard 
21 long teel bur 

27 long wire-pa bur 

* Col. Donald C. Osbon , D. C, Chief or Oral Surgery, Letterman General Hospital , San Francisco, California, USA 
(Personal Communication). 
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Bilateral Midsagittal Osteotomy of the Rami of the Mandible 

3. Elevate the mucoperiosteum from the lingual surface 
of the ramus of the mandible superior to the lingula, 
and reflect the neurovascular bundle medially. If a 
third mandibular molar is in position at this time, it is 
necessary to remove it. 

5. Both buccal and lingual cup retractors are inserted 
to engage the posterior border of the ramus, just 
below the condylar neck exposing both the lateral 
and medial surfaces of the ramus of the mandible 
above the level of the lingula. 

4. Insert the first Obwegeser retractor. 
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Section II ORAL SURGERY 

Bilateral Midsagittal Osteotomy of the Rami of the Mandible (continued) 

6. Using the 20° angle for improved visualization, and the 21 long steel bur, make 
a horizontal incision on the medial surface of the ramus, just through the cortical 
plate extending it from the lingual fossa anteriorly, to the external oblique 
ridge. 

\ 
) / 

N urovascular 
Bundle 
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7. With the L4 steel bur make a horizonta l 
cut in the m dial cortex, starting at th 
mylohyoid ulcu. 

Dri ll hoi along line of 0 te tomy (oblique ridge) with 
the 27 wire-pa bur. 



Bilateral Midsagittal Osteotomy of the Rami of the Mandible 

9. Drill holes with th arne bur on 
the lateral urface of th ramu 
to the cnd of the obliqu ridg. 

10. Join th dri ll hole with the 14 
tee I bur. D not apply too 

much pr ure to th bur as it 
may low down and then cut­
ting efficiency i reduced. 
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Section II ORAL SURGERY 

Bilateral Midsagittal Osteotomy of the Rami of the Mandible (continued) 

60 

I I. Make an upward cut to join the inci ion a long the oblique ridge with th 14 
tee I bur. 

12. plit the ramu wi h a bi-bevel chisel. 

13. Following bilateral 0 teotomies the man­
dible i advanced. 



Intraoral Step Osteotomy of the Body of the Mandible 

Intraoral Step Osteotomy of the Body of the Mandible* 

Air drill 

1. RefIe t a generou mediolat ral flap to 
expo e both cortice of th body of he 
mandib le. 

90° angle 

Long bur guard 

* J. M. Converse, M.D.: Reconstructive Plastic Surgery. W. B. Saunders Co., 1964. 

12 hort steel bur 

22 long diamond bur 

=- - . 
21 long t I bur 
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Section II ORAL SURGERY 

Intraoral Step Osteotomy of the Body of the Mandible (continued) 

2. Unroof the inferior alveolar nerve with the long bur guard 
and 21 long steel bur. 

3. During this procedure use constant irrigation 
and suction. When the nerve sheath is exposed 
change to the diamond bur. 

4. Utilize a large diamond bur to remove the bone from 
around the nerve sheath. To expose a 180 0 circumfe­
rence of the nerve sheath, make a trough with the dia­
mond bur along the sides of the nerve*. The use of 
diamond burs proximal to vital structures is manda­
tory to prevent surgical laceration or structural damage 
to this tissue. 

* 1. L. Pulec, M. D.: Facial Nerve Grafting. Laryngoscope LXXIX: 1562 -1582, September 1969. 
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Intraoral Step Osteotomy of the Body of the Mandible 

5. Outlin and inci e thc line of osteotomy with 
the 90° angle and 12 hort steel bur. Hold the 
nerve gently out of position with a nerve re­
tractor to maintain en ory innervation of 
the tceth and lower lip. 

6. bilateral 0 teotomy allow rep i-
tioning of the mandible with po ible 
in ertion of autogenou or het ro­
genou bone graft . 
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Horizontal Mandibular Osteotomy 

ir driver 

64 

Some oral procedures, because of the surgical approach or amount of bone to be 
excised, could benefit from the more traditional powered reciprocating saw. The 
saw reciprocates at 20,000 times per minute with the air driver at full speed. The 
speed can be controlled at the throttle or the speed-selector ring. Move the blade 
slightly in saw-like fashion rather than applying pressure to the blade. This will 
give a faster, smoother cut. Irrigate with isotonic saline to lubricate the interface of 
blade and bone. . 

To assemble the air driver and reciprocating saw: 

1. Seat attachment securely over the 
air driver and lock. 

2. Insert reciprocating blade, set at 
the required angle and secure with 
the hex wrench. 

3. For maximum cutting efficiency, 
run at full speed. 

4. The throttle has variable speed and 
an extension handle. 

Reciprocating aw 
attachment 

Rccipro at ing saw 
blade 



Horizontal Mandibular Osteotomy 

6. Bevel the inci ion to improve th cos-
111 tic re ult. 

5. Make the horizontal incisi n with the 
reciprocating blade. 
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Section II 

Degloving the Mandible for Mentoplasty 

I. Expo e th mandibular bone and with 
the 06 carbide-tip bur make lot in th 
mandible t determine th amount of 
b n reduction required. 

ORAL SURGERY 

The prominent chin i co meticall di fig­
uring. 

06 carbide-tip bur 

Air drill Medium bur guard 07 te I bur 
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2. Sculpt the bone with the 07 val teel 
bur down to the r quired depth. 

3. The bur producc a mooth contour d 
reduction. 

Degloving the Mandible for Mentoplasty 
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Section II 

Condylectomy 

Air drill 

68 

Assemble the 20 ° angle and bur: 

1. Slip 20 ° angle snugly over the 
shoulder of the drill, while raising 
the bur release lever. 

2. Insert a long bur with the release 
lever raised on the 20 ° angle. 

20° angl 

ORAL SURGERY 

3. Lock bur securely by returning le­
ver flush against attachment. 

4. Use extension for increased finger­
tip control. 

06 long carbide-tip bur 

19 long teel bur 



5. e the 06 carbide tip bur to ection 
through the neck of the condyle. Exci e 
the bone ubp rio tea lly. 

6. Smooth the inci ed urface of Ih a­
cending ramu with the 19 long te I 
bur. The 20 0 angle improve vi ibility 
at the bur tip but does not elimi nate the 
need for uitable retraction medial to 
the condylar proce . 

Condylectomy 

/ 
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Section II 

Surgical Orthodontia 

Assemble the air drill and 12 steel bur: 

1. Place the medium bur guard firm­
ly over the air drill shoulder. 

2. Push bur release leverforward 90° 
and insert the bur. 

ORAL SURGERY 

3. Return lever flush against the drill 
to lock bur. 

4. Push safety lever on to activate the 
drill. 

Medium bur guard 14 teel bur 
Air drill 
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Surgical Orthodontia 

~. The haded art:a indicate the tooth to b 
e tracted and area of bone to be removed. 

6. With the 12 saw-like steel bur make vertical incisions bilaterally 
from cuspid to cuspid. Carry the incisions across the hard palate 
to make one incision. Move the bur slowly in a saw-like fashion 
to prevent stalling of the bur and to minimize friction and heat to 
the bone. Irrigate with isotonic saline. 

71 



Section II 

Surgical Orthodontia (continued) 

72 

D tached 
Vomer 

ORAL SURGERY 

7. Extend the vertical cuts above the apices 
of the cuspid roots and then medially 
through the lateral wall of the nasal fossa. 
Completely free the anterior maxilla by 
separating the vomer from the nasal fossa 
with a mallet and chisel. 

8. Mucoperiosteal tunnels for the buccal cortical 
cuts are necessary to ensure maintenance of blood 
supply. However, the palatal mucosa can be re­
flected in toto. 

9. The completed premaxillary push back. 



Surgical-Orthodontic Treatment of Interincisal Diastematas 

Surgical-Orthodontic Treatment of Interincisal Diastematas 

Air drill 

A mucoperiosteal flap is reflected buccal to the incisor teeth, implemented by di­
verging vertical incisions distal to the most posterior interdental osteotomy site. 
Bone cuts can be made between most teeth where diastemata are present by osteo­
tomizing the cortical bone with burs and then carefully malletting a small sharp bibe­
vel chisel between the teeth. When, however, there is insufficient space in the central­
lateral incisor and cuspid-lateral incisor inters paces, interdental osteotomies may 
not be feasible*. 

Remove a segment of bone between the central incisor teeth with the air drill and 
12 steel bur. The excised bone is in the shape of a trapezoid, the base of which is 
at the crest of the aveolar ridge and the apex apical to the central incisor teeth. 
Make other vertical interdental osteotomies in a similar manner, four to five milli­
meters above the apices of the teeth to be removed. The interdental osteotomies 
are interconnected with a horizontal bone cut directed palatally above the apices 
of the teeth. 

Medium bur guard 12 teel bur 

* William H. Bell, D. D. S., Dental Science Institute, Houston, Texas, USA. (Personal Communication). 
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Internal-External Fixation of a Mandibular Fracture 

It may be necessary to secure a fractured mandible with threaded or straight pins . 
The air driver and wire and pin driver are designed specifically for this operation. 
The cannulated angle of the wire and pin driver allows direct horizontal insertion 
of the pins. The air driver set at half speed (.5) produces a variable speed of 
0-5000 rpm at the throttle. The reverse at the motor makes withdrawal of threaded 
pins possible without destruction of bone threads. 

Assemble the wire and pin driver: 

1. Place the attachment over the air 
driver shoulder. Engage hex drive. 
Turn ring clockwise to lock. 

2. Open the chuck with the Jacobs 
key to fit the fixation pin into the 
cannulated angle. 

3. Insert fixation pin and lock firmly 
with key. 

4 . Use the extension lever for addi­
tional speed control at the throttle. 

Wire and pin driver 

Air driver Fixation pin 
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Internal-External Fixation of a Mandibular Fracture 

6. Reduce the fracture and direct the thread­
ed pin acro the fracture line. 

7. Remove the atta hment and a ' cm­
ble the wire-pa . bur and guard. 
Through a ubmandibular inci ion 
drill two hole with the bur. 

5. Trauma ha cau ed upward di placement of 
the proximal fragmcnt f the mandibll.:. 

lrrigate the bone dust out f the bur tip. Pa the \ ir 
through the hole in the bur. rimp the \ ire into the 
groo c of Ih bur tip, and draw the bur and nc end of 
the wire through the drill hole. 
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Simple Fixation of a Fracture of the Mandibular Symphysis 

Air driver 
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Assemble the wire and pin driver: 

Align the fractured segments of the mandible. Only one hand is necessary to re­
gulate the speed and direct the pin. A powered pin driver minimizes the lateral drift 
experienced with hand operated drills, reducing the possibility of insecure fixation. 

Wire and pin driver 

irect two thread d pin diagonally acro 
the fracture lin to hold the egm nt in po i­
tive po ition. 

Fixati n pin 



Figure Eight Wiring of a Mandibular Symphysis Fracture 

Figure Eight Wiring of a Mandibular Symphysis Fracture 

It is possible to drill wire fixation holes with air driver and bur or the air drill and 
bur. The air drill with the 90 ° angle provides the same right-angle drive with a 
selection of three drilling burs for various wire strengths. The high speed of the drill 
(100,000 rpm) minimizes further fracture to the bone fragments. Have the drill 
running before placing the bur on the bone. Placing the bur against the bone without 
the drill running may cause the bur to skid across the smooth moist bone. 

Rcduc the fracture and drill the 
hole for wiring th mandibular 
fractur . 

26 hort wir -pa bur 

27 hort wire-pa bur 

Air drill 90 0 angle 

2 hort wire-pa bur 
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Intraoral Mandibular Reduction 

ir drill 
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Assemble the 90 ° angle and wire-pass bur: 

1. Push the bur release lever forward 
on the air drill to assemble attach­
ment. Completely seat. 

2 . Return lever flush against the drill 
to lock attachment. 

90° angle 

ORAL SURGERY 

3. Place wire-pass bur into the collet. 

4. Slide hollow side of bur changer 
over bur. Press the bur firmly into 
the collet. 

_6 hart wire-pa. bur 

27 hort wire-pa bur 

2 hort wire-pa bur 



Intraoral Mandibular Reduction 

5. For tran 0 eou fixation remove the tooth in the fracture 
line and penetrate the buccal plate in the area of tht.: 
lateral ob lique ridge through the molar alveolu ' with the 
bur. 

6. Drill the wire fixation hoI . with the 90 0 angle 
and 27 wir -pa bur. 

7. ecure both end of the wire and bur the kn t in the drill 
hoi. 

8. Jt i on ly n ce ary to penetrat the buccal plate and 
ecurc ince ome mcthod of arch ligation u uall ac­

companie thi procedure. 
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Interseptal Wiring 

When a very thin portion of bone must be penetrated with accuracy, for example 
penetration of the nasal spine , the air drill with bur is the instrument of choice. 

Air drill 
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With the 90° angle and 26 wire-pass bur drill 
through the nasal spine for anterior fixation. 

Irrigate the bone dust out of the hole in the bur tip. 
Pass the wire through the hole in the bur tip . Crimp 
the wire into the grooves of the bur tip, and draw 
the bur and one end of the wire back through the 
drill hole. 

90 0 angle 
26 hort wire-pass bur 



The "L" Splint for Immobilization 

The "L" Splint for Immobilization of Iliac Grafts to the Mandible* 

Air drill 

The "L" splint, used for immobilization of iliac bone grafts, is a method of replace­
ment of lost mandibular bone. Make a submandibular incision and divide the 
tissues down to the bone of the proximal and distal fragments. 

Assemble the air drill and 20 ° angle: 

Portion of 
Mandible 
Rcmo cd 

l. With the drill and 02 carbide-tip bur 
quare th bone fragment. 

12 hart teel bur 

90° angle 

07 hart teel bur 

20° angl 
02 long carbide-tip bur 

* M. Robinson, D. D. S., M. D. , and R. Shuken , D. D. S.: The " L" splint for immobilization of Iliac Bone Grafts of the 
Mandible. J of Oral Surg 24: 10-14, lanuary 1966. 
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The "L" Splint for Immobilization of Iliac Grafts to the Mandible (continued) 

2. Enter the oral cavity and place an intraoral acrylic splint between the arches of 
the teeth in a correct, almost normal position. Immobilize the acrylic splint with 
five stainless steel intermaxillary wires attached to previously placed arch bars. 

Take a graft \ ith the 90 0 angle and 12 hart bur 
fr m the ilium and hape the graft with the 07 
hart teel bur. 

Bone Graft 
from Tlium 
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4. With the 02 bur make a groove in th 
lateral cortical plate of th mandible 
and graft. 



The "L" Splint for Immobilization 

5. Place th " L· ' plint within the groove acro th 
lateral urfac of the mandible and graft. 

6. Secure the splint with three screws at the distal and 
proximal fragments , and the graft. Close the wound 
and apply a pressure dressing. 
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Ostectomy of a Mandibular Ameloblastoma 

Air drill 

84 

1. Design the mucoperiosteal incision to 
permit a good bony base under the su­
ture line upon closure of the wound. 

2. Extract the involved teeth. With the 
drill, 90° angle and side-cutting 12 
steel bur begin the ostectomy. 

l2 hort teel bur 

Medium bur guard 07 teel bur 



4. mooth the rough bony margin with 
the 7 t el bur. 

5. Pack the d feet and 100 Iy clo e the 
tlap. 

Ostectomy of a Mandibular Ameloblastoma 

3. ompl te the 0 t ctomy, and re­
move the full thiekne of the man­
dible. 
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Unroofing of a Mandibular Dentigerous Cyst 

Air drill 

86 

It is possible to expose cysts and nerve roots and excise bone tumors of the oral 
cavity with the air drill and burs. The gradual removal of bone and accuracy of 
excision minimizes bone and tissue trauma. 

( 

With the air drill and 07 tcel bur , unroof the 
wall of the cyst. Do not apply pres ure to the 
bur, but move the bur aero th bone much 
like a paint bru h for even gradual bone ex­
cIsion. 

Long bur guard 07 long steel bur 



Marsupialization of a Globulomaxillary Cyst 

Marsupialization of a Globulomaxillary Cyst 

1. Delicately remove the bucca l cortex with 
the air drill and 08 arbide-tip bur. 

2. Enlargement of th mucoperio tea l flap and 
portion of the buccal c rt x to be removed. 

nucleate all contents of the cy t 
with curette . 

4. uture the mucoperio teal edge to the cy t wall remnant. 
The cyst remain open for irrigation and urgical packing. 

Air d ri ll Medium bur guard carbide-tip bur 
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Removal of Torus Palatinus 

Air drill 

88 

This technique of bone removal prevents accidental fracture and perforation of the 
nasal floor and possible formation of an oronasal fistula. It assures an even, concave 
surface that will serve as a maxillary palatal denture base. Conclude the bone re­
moval with a diamond bur. The diamond burs polish bone, thus preparing a smooth 
surface for replacement of tissue. 

The 20° angle provides the best visualization of the bur. 
Sculpt away the torus palatinus. 

20° ang l 

20 lon o teel bur 

19 long diamond bur 



Removal of Torus Mandibularis 

Exci the toru mandibulari with the 19 I ng 
teel bur and ti ue retractor guard. During 
culptur of the exo to i the ti ue retra tor 

guard obliterate all lingual undercut and pro­
tect th lingual muc a. 

-

Removal of Torus Mandibularis 

Air drill 
Ti ue retractor guard 19 long te I bur 
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Maxillary Alveolectomy 

Air drill 

90 

Remove the bony undercuts and smooth the remaining alveolar ridge with the 19 
long steel bur. The tissue retractor guard will retract and protect the surrounding 
soft tissue. In fact, this guard and bur can be used while bone is removed in any 
area where preservation of the overlying soft tissue is mandatory. 

Sculpt the alveolar ridge with the 19 long steel bur. Irrigate intermittently with 
isotonic saline. 

Enlarg m nt of ti ue rctractor guard 

Ti ue retractor guard 19 long teel bur 



Removal of a Palatal Root from an Edentulous Maxilla 

Removal of a Palatal Root from an Edentulous Maxilla 

Air drill 

The proximity of the root tip to the maxillary sinus demands 
a delicate approach. Use the 08 short carbide-tip bur to erase 
the overlying bone so that the root can be luxated and re­
moved. 

90° anglc 08 hort carbide-tip bur 
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Surgical Removal of a Partially Impacted Wisdom Tooth* 

The close proximity of the multiple dilacerated roots to the maxillary sinus neces­
sitates surgical removal of the tooth. 

Assemble the 90 0 angle and 08 carbide-tip bur: 

Dilacerated roots. 

1. Reflect a mall mucoperio tcal flap . 

Air drill 

Acce to th buccal bone i implificd 
with the 90 0 angle . Era e the bone to 
xpo e the bifurcation. 

90 0 angle 

08 hort carbide-t ip bur 

04 hort carbide-tip bur 

* Theodore E. Trebowski, D. D. S. San Francisco, California, USA (Personal Communication). 
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Surgical Removal of a Partially Impacted Wisdom Tooth 

2. Excise the deformed distal portions of 
the dilacerated roots with the 04 car­
bide-tip bur. 

3. Gently deliver the tooth in toto with elevators. 
The sinus membrane should not be disturbed. 
Fill all bony margins, irrigate the wound and 
dress with Gelfoam and antibiotic powder. 
Place the silk sutures. 
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Sectioning of a Horizontal Impacted Mandibular Third Molar* 

i r drill 

I. Exci e the overlying di tobuccal bone 
with th medium 08 carbide-tip bur. 

edium bur guard 
o carbide-tip bur 

90 0 angle 04 h rt carbide-tip bur 

* E. Agren.: High-Speed or Conventional Dental Engines for Removal of Bone in Oral Surgery. 1. A Study of the Reactions 
Following Removal of Bilateral Impacted Lower Third Molars. Acta Odont Scandinav 21 : 585 - 625, December 1963. 
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Removal of an Unerupted Mandibular Second Bicuspid 

Removal of an Unerupted Mandibular Second Bicuspid* 

Air drill 

Use the 06 carbide-tip bur to gently excise the inferior border of the 
mandible; then carefully elevate the tooth from the bony crypt and 
remove it. 

Medium bur guard 06 carbide-tip bur 

* H. M. Goldman , D.M.D. , et al.: Current Therapy in Dentistry, Volume 3. The C. V. Mosby Co., St Louis, Missouri , 
USA 1968. 
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Excision of an Ankylosed Deciduous Mandibular Molar* 

ir drill 

The deciduous mandibular molar roots 
encompass the crown of the unerupted 
bicuspid. 

1. Make a flap which extend around the neck 
of the tooth then nto the buccal muco a 
b th me ially and di tally at a 45 0 angle. 

90 0 angl 

08 hort carbid -tip bur 

04 hort carbide-tip bur 

* W. Harry Archer, B. S. , M. A. , D. D. S. A Manual of Oral Surgery , Third Edition. W. B. Saunders Company, Philadelphia , 
Pennsylvania , USA 1961. 
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Removal of an Ankylosed Deciduous Mandibular Molar 

2. Excise the gingival third of the supporting cortical bone with the 90° angle and 
08 carbide-tip bur. Do not apply pressure on the bur tip, or the small head on 
the bur may drill a hole in the bone, rather than evenly excising it. 

3. ut through the crown buccolingually 
with an 04 carbide-tip bur. 

4. Lift the distal fragment mesially with forceps. The mesial 
fragment is removed distally. Approximate and suture 
the flap. 
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Removal of an Impacted Maxillary Third Molar 

ir drill 
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Access to this impaction must be made with care to avoid forcing the tooth into the 
maxillary sinus or the pterygomaxillary fossa. Remove the bone with the 06 carbide­
tip bur. Irrigate intermittently with isotonic saline. 

-- - t-
Medium bur guard 06 carbide-tip bur 



Removal of an Impacted Palatal Maxillary Cuspid 

Removal of an Impacted Palatal Maxillary Cuspid 

1. Gently uncov r the impacted Cll pid 
with the 20 ° angle and 0 carbide-tip 
bur. 

/ 

20 ° angle 

Air drill 
90° angle 

2. ction the tooth with the 90° angle 
and 04 carbide-tip bur. Luxate to re­
move the ectione portion of the 
tooth. 

o I ng carbide-tip bur 

04 hort carbide-tip bur 
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Apicoectomy of a Maxillary Incisor 

Air drill 

100 

Make a semilunar incision beginning in the region of the apex of the mesial tooth. 
Extend the incision down to a point two thirds of the distance between the apex of 
the root and the gingival line of the infected tooth. Then continue the incision back 
up to the apex of the distal tooth. 

1. Following assembly of the air drill, retract the flap upward and hold it with a samll 
retractor. Excise the bone plate with the 08 carbide-tip bur. Extreme care should 
be taken not to expose or cut into the roots of the adjacent teeth. 

cdiulll bur guard 08 carbide-tip bur 

70° angle 57 friction-grip bur 



Apicoectomy of a Maxillary Incisor 

2. Make a beveled cut at the root apex with an 02 carbide-tip 
bur. Do not excise more than one third of the tooth. 

3. Change attachments. With the 70° angle and 57 friction­
grip bur, enlarge the root canal. Fill the cavity before re­
placing the flap. 
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Periodontal Alveoloplasty 

Air drill 

102 

When surgery is performed to eliminate periodontal disease, most periodontists 
believe it is necessary to contour the alveolar bone. This resculpting is necessary 
when the bone contour presents ledges, interproximal craters, inconsistent margins, 
hemisepta, and intrabony pockets. 

All bone removal can be successfully performed with the 70° dental angle and 
friction-grip burs. 

Assemble the 70° angle and bur: 

1. Push bur release lever forward 90 ° 
to assemble attachment. Comple­
tely seat. 

2. Return lever flush against drill to 
lock attachment. 

70° ang! 

3. Place bur into collet. Slide hollow 
side of bur changer over bur. 

4. Press the bur firmly into place. 

Friction-grip d ntal bur 



Contour the alveolar bone with the 70° angle 
and friction-grip bur. 

Periodontal Alveoloplasty 
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Operative Dentistry 

Air drill 

104 

The 70° angle and air drill are sterilizable and can therefore be used to perform 
dentistry in the operating room. 

If a foot control is preferred it can be attached to the air drill. Assemble the air drill 
with foot control, push the safety lever forward on the drill and secure the throttle 
against the drill. 

1. Plug the foot-control hose in­
to the regulator. 

2. Connect the air-drill 
hose and foot control. 

3. Place the foot control within easy 
reach of the surgeon's foot. 

Fri tion-grip burs 

70° angle 
- -

~-.. .. 
,.~; ,.1,1.,\ r 

Thrott le r tainer Foot control 



The air drill and 70° angle used for operative 
dental procedures. 

Operative Dentistry 
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Technique Suggestions 
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Always wait until the drill stops before withdrawing the bur from the operative site. 
This will prevent accidental damage to adjacent tissue. 

Substitute dissolving hemostatic foams for cottonoids or pledgets, as the former 
cannot be caught in the rotating drill. 

Keep other equipment (e. g. suction tip) away from the drill point, which can burr 
a hole through metal. 

Use a bur with a small tip in very restricted areas, as it is easier to control than a 
larger bur tip. 

A combination of drilling, irrigation and suction will lubricate the bone and bur 
interface, clear the field and cool the bur tip. 

Protect obscured or hidden soft tissue and bone with retractors before using the 
drill. 

When unroofing a nerve or blood vessel, use a diamond bur that has a diameter 
equal to that of the nerve, etc. This bur will remove bone from a 180 0 circumference 
of the sheath and thereby preserve the nerve. 

If extensive drilling is performed against or close to neural structures, a constant 
flow of irrigation fluid from an 1. V. bottle and sterile tubing will help reduce heat 
and prevent neural damage. 

For a slight increase in speed the pressure can be increased above l10 psi (7 atm); 
however, this is not recommended over long periods of time. 

Lubricate the drill as indicated to keep the instrument in good condition. 

The burs must always be sharp. Use a new bur for every operation. 
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Section III TEMPORAL BONE SURGERY 

Introduction 
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Temporal bone surgery demands the most advanced and refined instrumentation. 
The advent of the surgical microscope makes new and anatomically exacting sur­
gical procedures feasible. 

The air drill can be used for many of these surgical techniques. A 20° angle attached 
to the air drill and controlled by the foot gives the surgeon full mastery over the 
bur tip. 

The steel bur rotating at full speed quickly excises dense cortical bone. When 
approaching middle ear structures, a microsurgical bur, carbide-tipped or diamond, 
will effectively erase bone without harming surrounding soft tissue. 

Most surgery requires irrigation and suction to clear and clean the operative site. 
Microsurgical techniques, however, require improved irrigation systems to protect 
neural structures from heat transmitted during bone drilling and also to lubricate 
the interface between bone and drill. 
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Excision of an Osteoma of the External Auditory Meatus 

Air drill 

112 

Assemble the air drill and 20 ° angle: 

1. Slip 20 ° angle snugly over the 
shoulder of the air drill , while rais­
ing the lever 90 °. 

2. Return lever flush against the drill 
to lock 20 ° angle. 

20 ° angl 

3. Push lever on angle forward; 
insert bur. Lock bur securely by 
returning lever flush against the 
instrument. 

4. Use increased extension for fin­
ger-tip control. 

23 long teel bur 



Excision of an Osteoma of the External Auditory Meatus 

5. Make a curved skin incision and elevate 
the tissue off the tumor. 

6. Excise the bone tumor with a steel bur. Intermittent irri­
gation clears the operative area of bone debris while re­
ducing the heat generated by the rotating bur. 
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Wi th a 23 tee I bur excise the di ea ed cell of the 
rna toid bone. Do not apply pre ure on the bur" hi le 
dri ll ing ' a light con tan t movement of the bur 0 er 
the bone urface wi ll prove more effective for bon 
removal. 

Air d rill 20 0 angle 

A ir drill 20 0 angle 
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TEMPORAL BONE SURGERY 

The edge on a tee l bur are too 'evere fo r work clo e 
to oft ti . ue. The 23 diamond bur, being very abra­
si e, will cut bone, though more lowly, while cau ' ing 
no damage to oft ti u tructures. 

oot cont rol 
T hrott le retai ner 

oot cont rol 
T hrottle reta iner 

23 long 'tee I bur 

23 long diamond bur 

23 long steel bur 

23 long diamond bur 



A Radical Mastoidectomy 

A Radical Mastoidectomy 

radical ma toid ctomy require a mall round st I bur for removal of di eased 
bone cell . Make a c nnection b tween th middle ea r and mastoid to form one 
larg cavity. Burr away the po terior wa ll of the external audito ry meatu and treat 
any further middle ear pathology. Middle car bone removal hould be compl t d 
with a diamond bur to avoid trauma to the facial nerve a nd other soft ti ue truc­
tures. 

E leva! the periosteum and burr 
away th ma toid cortex and air cells 
with the 21 long tee I bur. 

pproach the horizontal emicircu­
lar canal and oft ital tructure 
with a diamond bur. 

- -
Air drill 

Fo t control 
Throttle retainer 

2 L long bur 

23 long diamond bur 
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Cryosurgical Treatment of Meniere's Disease 

Air d rill 

116 

Make an endaural incision. Follow with a simple mastoidectomy to expose the hori­
zontal semicircular canal. 
Change to a diamond bur. Thin the posterior portion of the canal to allow maximum 
heat transfer between the int.erior of the canal and the tip of the freezing cannula. 
Abrade the bone until a grayish-blue line appears , while avoiding accidental 
cracking or puncturing of the bone. 

1. Make the endaural incision. 

20° angle 

Endaural Inci ion 

Foot control 
Throttl retaine r 

22 long teel bur 

28 long diamond bur 



3. Abrade th canal with a diamond bur, 
until a gra ish-blue lin appear. 

4. pply a cr oprobe to th b n for several 
minute . Warm th prob b fore remo al to 
prevent adher nee to the b ne which may 
cau e it to crack. 

Cryosurgical Treatment of Meniere's Disease 

2. U e the 22 long t I bur to per­
form a simple ma ' to id ctomy. 
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Exposure of the Middle Ear 

To expose the inner ear and to carry out surgery there , extremely fine carbide and 
diamond burs are used with the projected micro air drill* with foot control. The 
drills will have a lower speed and more torque than any other drill presently 
available. The instrument will give the surgeon the desired balance. speed and com­
fort necessary to complete long and exacting procedures. 

Gently culpt th po terior- uperior meatal rim to 
expo e the middle ear. 

xpo ed midd le ear enlarged. Th - hap d meatal 

horda __ -+-~~ 
Tympani 

skin flap and po t rioT portion of tympanic mem­
brane are folded forward t exp th incudo tape­
dia l joint and chorda tympani. 

~..,?-~_ Promon­
tory 

Micro air drill Wull tein angle and bur 

* U nder development. 
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Fenestration of the Solid Footpiate 

Fenestration of the Solid Footplate 

All the refinements of microneurosurgery come into play when surgery of the stapes 
footplate is necessary. The diamond bur is used to fenestrate, or drill out the solid 
footplate. A graft is placed over the oval window, and a prosthesis positioned to 
connect the incus and the graft. 

Gently fenestrate the stapes footplate with the diamond bur 
and micro air drill. 
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Section III TEMPORAL BONE SURGERY 

Transtemporal Translabyrinthine Approach to an Acoustic Neuroma* 

With the 24 long steel bur perform a simple mastoidectomy. The exposure includes 
the entire tegmen mastoidi , lateral sinus plate, sinodural angle, mastoid tip with 
digastric ridge, horizontal semicircular canal, and short process of incus. 

Temporal uscle --.....L..,.e.-::w.~~ 

Horizontal 

igmoid 
Plate 

24 long t el bur 

Air drill Long bur guard 21 long diamond bur 

* William W. Montgomery , M. D. (Personal Communication). Translabyrinthine Resection of the Small Acoustic Tumor. 
Arch Otolaryng Vol. 89, February 1969. 

120 



Transtemporal Translabyrinthine Approach 

With a diamond bur make a mall 
fene tfa in th horizontal emicir­
cular canal in order to obtain 
perilymph. 

uperior 
Vc tibular 

erve 

Endolymphatic 
DucI ---..:..t4-111116~:j! 

alleu 

Stape 

tape 

inu 

Using the ame bUf and a technique of drilling irrigation and 
uction unroof the petr u portion of the facia l n rve and 

expo e the dura covering the ner e tumor. 
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Section III TEMPORAL BONE SURGERY 

Preservation of the Posterior Canal Wall and Bridge in Surgery for Cholesteatoma* 

1. A emble the 20° angle and 19 long teel 
bur. Mak a po tauricular inci ion and 
u ing the teel bur perf I'm a imple rna -
toidectomy-atticotomy. hin the po terior 
canal wall to approximately] .0- 1.5 mm. 

Horizontal emicircular 
ana l 

20° angl 

Air drill 

90° angle 

anal 

2. Mak drill hole with the 90° 
angle and 10 hort carbide-tip 
bur to outline a vertical 0 te­
otomy ju t below the level of the 
floor of the external canal. Our­
lin a imilar parallel 0 teotomy 
inferiorly at approximatel the 
I vel of the floor of the external 
canal. 

= 
19 I ng t I bur 

04 hort carbide-tip bur 

10 short carbid -tip bur 

* A. Lapidot, M. D. and E. C. Brandow, M. D.: A Method for Preserving the Posterior Canal Wall and Bridge in the 
Surgery for Cholesteatoma. Acta Oto-Iaryng (Stockholm) 62: 89- 93, July 1966. 
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Preservation of the Posterior Canal Wall 

Promontory 

3. Connect the two osteotomies by a horizontal osteotomy approximately 1- 2 mm 
above the facial ridge with the 04 short carbide-tip bur. 

Sigmoid Sinu Plate 

Attic 

Horizontal emicircular 
Canal 

Malleu Handle 
Attached 10 Drum 

4. The isolated bone fragment can be elevated anteriorly and posteriorly for good 
visualization. Deliver the cholesteatoma sac posteriorly or anteriorly whichever 
is preferred to maintain continuity. 
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Section III TEMPORAL BONE SURGERY 

Technique Suggestions 
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Any high-speed drill used in microsurgical procedures should be tested first in the 
laboratory. 

At first, there is a tendency to use a high-speed drill at too Iowa speed, thus re­
quiring increased pressure against the bone. This can cause skidding of the bur. For 
best results, operate at maximum regulator pressure 100 - 11 0 psi (7 - 8 atm). 

The air drill rotates only in a clockwise direction. Consequently, when pressure is 
applied to the bur the potential danger of skidding toward vulnerable brain structures 
should be recognized. 

Irrigation fluid should be applied no faster than it can be suctioned away. 

A drill in contact with bone produces some heat. This could be transferred to nearby 
neural structures, such as the optic nerve or facial and acoustic nerves. Reduce heat 
with irrigation. 

Diamond burs, which are abrasive, must be used close to vital soft tissue struc­
tures. A steel bur could damage soft tissue if accidentally brought into contact with 
it. 

When the drill is used under the microscope, a foot control is recommended. This 
allows the surgeon to control the movement of the bur with both hands and the 
speed of the drill with the foot. 
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Advances in Hand Surgery, as in surgery of trauma, have historically centered a­
round the medical accomplishments of wartime. World War II saw the development 
of this field into an organized method, led by the great Sterling Bunnell. In the past 
thirty years, the knowledge of functional and surgical anatomy and the development 
of new operative techniques have made this field one of the most dynamic in surgery. 
The industrial development of synthetic materials that can be tolerated in human 
tissues has given the surgeon new tools for human engineering. The use of implants 
in reconstructive surgery has become an established method of treatment. 

Simultaneously, the development of powered surgical instrumentation has facilitated 
more sophisticated procedures. The use of the air drill in surgery has begun a new 
era in surgical instrumentation. The precision possible with this procedure makes 
bone carpentry simple. Operating time can be significantly shortened because of the 
speed. Certain hand operations are now made possible because they can be done 
within the limited period of time a tourniquet can be used - a problem with the older 
methods. 

The safety, versatility, efficiency and simplicity of the air drill method makes it an 
important instrument system which every hand surgeon should have available. 

An atlas of these surgical techniques should prove useful to those who have this 
specialized interest. 

Alfred B. Swanson, M.D., F.A.C.S. 
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Section IV HAND RECONSTRUCTIVE SURGERY 

Insertion of a Silastic® Carpal Scaphoid Implant* 

ir drill 

The development of inert silicon rubber as an implant material has made possible 
the many reconstructive techniques developed by Dr. Alfred B. Swanson. These 
techniques require instruments that can sculpt, resect and ream bone with the delica­
cy necessary in hand surgery. The air drill runs at 100,000 rpm and has a low stall 
torque, often an advantage when working close to vital nerves and tendons. 

--

edium bur guard 06 carbide-tip bur 

* Alfred B. Swanson, M. D.: Silicone Rubber Implants for the Replacement of the Carpal Scaphoid and Lunate Bones. 
Orthop Clio N Amer 1 : 299-309, November 1970. 

® Registered trademark of the Dow-Corning Corporation. 
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Insertion of a Silastic® Carpal Scaphoid Implant 

To assemble the burs: 

1. With safety lock off, place the me­
dium bur guard over the drill 
shoulder. 

2. Push release lever to 90 °. Insert 
bur deep into collet. 

3. Return lever flush against drill to 
lock bur. Use extension lever for 
additional speed control. 
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Section IV HAND RECONSTRUCTIVE SURGERY 

Insertion of a Silastic® Carpal Scaphoid Implant (continued) 

132 

4. Make a skin incision longitudinally over the anatomical snuffbox. Carefully pro­
tect the radial nerve branches and radial artery. Expose the scaphoid bone be­
tween the tendons of the extensor pollicis brevis and extensor carpi radialis 
longus. Incise and carefully preserve the capsule and ligaments. 



Insertion of a Silastic® Carpal Scaphoid Implant 

5. Identify the scaphoid, by roentgenogram if necessary. Remove the entire bone 
en bloc or piecemeal. The implant* is available in three sizes, designed for the 
left and right wrist. It should be approximately the same size as the removed 
scaphoid, and fit easily in the space left. 

Carpa l Scaphoid 
R moved 

* Available from Dow-Corning Corporation, Midland, Michigan/USA. 
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Section IV HAND RECONSTRUCTIVE SURGERY 

In ertion of a Silastic® Carpal Scaphoid Implant (continued) 
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~~~""~~~~~~~~L ___ Trapezium 

6. With the 06 bur form a hole in th trapezium to 
acccpt the tem of the implant. This hole i di­
r cted at an angle so that the implant will be 
anatomicall oricnted. The tem help to main-
ain prop r po itioning until ti sue encapsula­

tion occur during th po top rative period. 
hortening the tem i permissible and can be 

achieved with the air drill and diamond bur to 
giv a p Jiectly mooth contour. Reshaping of 
the implant however, hould be avoided to pre­
vent po ible tructural weakness. 



Insertion of a Silastic® Carpal Scaphoid Implant 

7. Insert the implant and suture the capsule securely with 
Dacron 4-0, using a buried knot technique. Leave a small 
drain in the wound. Apply a voluminous conforming dress­
ing and posterior molded plaster splint. Post-operative care: 
After the postoperative swelling has decreased, usually three 
to four days, apply a short arm cast, including the thumb. 
This is worn from four to six weeks. Allow full activity at 
twelve weeks. 
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Section IV HAND RECONSTRUCTIVE SURGERY 

Insertion of a Silastic® Trapezium Implant in Trapeziometacarpal Arthroplasty* 

Air drill 

Make a two-to three-inch incision parallel to the extensor pollicis brevis tendon cen­
tered over the trapezium. Carefully dissect down to the trapezio-scaphoid joint, a­
voiding injury to the branches of the superficial radial nerve. Retract the overlying 
branches of the radial artery off the trapezium with an elevator. The capsule is in­
cised longitudinally and reflected by sharp dissection. Dissect out the trapezium, 
working close to the bone to avoid damage to the deep-lying radial artery and flexor 
carpi radialis longus tendon. Incise the capsule longitudinally and reflect by sharp 
dissection. 

23 t I bur 

2 mm 

Medium bur guard 3 mm 

4 mm 

wanson reaming bur 

* Alfred B. Swanson, M. D. Silicone Rubber Implants for Replacement of Arthritic and Destroyed Joints in the Hand. Surg 
Clio N Amer 48 : 1113-1127, October 1968. 

Arthroplasty in Traumatic Arthritis of Joints of the Hand. Orthop Clio N Amer 1 : 285-298, November 1970. 
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Insertion of a Silastic® Trapezium Implant in Trapeziometacarpal Arthroplasty 

1. Remove the entire trapezium in a piecemeal method, including its medial portion, 
by sectioning it into two or three pieces with an osteotome and making, the final 
excision with a biting rongeur. Avoid injury to capsular ligaments. If they are 
torn, they should be sutured. If there is any evidence of osteophytes or irregular­
ity of the scaphoid, trim them with the 23 steel bur. 

Remove th 
Trapezium 
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Insertion of a Silastic® Trapezium Implant in Trapeziometacarpal Arthroplasty 
( continued) 

138 

2. Square off the base of the metacarpal leaving most of the cortical bone intact. 
Make a hole in the base of the metacarpal to open up the intramedullary canal. 
Drill the hole with the appropriate reaming bur. The hole should not be reamed 
too much, only enough for easy insertion of the stem of the implant. Before 
inserting the implant, carefully inspect the anterior capsule in the depth of the 
wound for inadvertent tears. A firm capsular support is essential for a good result. 



Insertion of a Silastic® Trapezium Implant in Trapeziometacarpal Arthroplasty 

3. Using instruments, insert the stem of the implant into the intramedullary canal 
of the metacarpal. It is important to have the collar of the implant in intimate 
contact with the base of the metacarpal to avoid wobbling. Hold the thumb in 
abduction; this will place the implant well into the recess left by the trapezium. 
Carefully suture the preserved capsule over the implant using three to four non­
absorbable sutures with an inverted knot technique. 
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Insertion of a Silastic® Trapezium Implant in Trapeziometacarpal Arthroplasty 
( continued) 

140 

4. If loose, the capsule should be imbricated. If the capsule is thin or inadequate it 
can be reinforced with a slip of the abductor pollicis longus tendon. The tendon 
slip is cut two inches proximal from its insertion to the base of the first meta­
carpal and dissected distally to its metacarpal attachment. 

/' 
/ 



Insertion of a Silastic® Trapezium Implant in Trapeziometacarpal Arthroplasty 

5. It is then placed under the capsule and folded over the capsule during its closure. 
This reinforcement provides a firmer radial capsular support for the implant when 
the capsule is thinned out. The wound is closed, leaving a small drain for three 
to four days. Apply a voluminous conforming dressing, placing a roll of cotton 
or Dacron batting between the first and second metacarpals to maintain 40 to 
60 degrees of palmar abduction. A plaster splint is then applied to the pressure 
dressing. 

6. Special Considerations 

Adduction contracture of the first metacarpal, if severe and untreated, will seri­
ously affect the result. If 45 degrees abduction between the first and second meta­
carpals cannot be achieved, proximal release of the origin of the adductor pollicis 
muscle from the third metacarpal must be done through a separate incision. 

Hyperextension deformity of the metacarpophalangeal joint further contributes 
to the imbalance of the thumb forces: 

a. If the MP joint hyperextends less than 10 degrees usually no other treatment 
is necessary than care in applying the cast so that the metacarpal is in abduc­
tion and not the proximal phalanx. 

b. If the MP joint hyperextends from 10 to 20 degrees, insert a Kirschner wire 
obliquely across the joint with 10 degrees flexion. 

c. If hyperextension of the MP joint is greater than 20 degrees, stabilization of 
the joint is essential, either by capsulorrhaphy or by fusion. Place the MP joint 
in 10 degrees flexion with 15 degrees abduction and slight supination. Insert 
a longitudinal wire in retrograde fashion across both the IP and MP joints 
and leave 5 to 10 mm extruding from the tip of the thumb. Insert a second 
wire obliquely across the MP joint to fix the position desired. Firmly compress 
the fusion area to assure good contact between the raw bony surfaces. Small 
cancellous bone grafts from the excised trapezium may be applied. 

After three to four days apply a scaphoid-type cast. This is worn for four to 
six weeks. A good stable capsule is usually formed by this time. 
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Insertion of a Silastic® Carpal Lunate Implant* 

ir drill 

1. Use the dorsal approach and make a longitudinal or S-shaped incision. A volar 
approach is suggested when the lunate bone is dislocated. Transversely incise 
the wrist capsule between the third and fourth dorsal compartments. Carefully 
preserve the capsule. Exposure is made between the tendons of the extensor pol­
licis longus and extensor dig ito rum communis. Make a positive identification of 
the lunate bone using roentgenograms if necessary, and remove it completely 
either en bloc or piecemeal. Care should be taken to avoid cutting the capsular 
ligaments on the palmar aspect. If injured, they should be sutured together to 
give a firm palmar support. 

2 mm 

3mm 

Medium bur guard 

4mm 

Swanson reaming bur 

* Alfred B. Swanson, M. D.: Silicone Rubber Implants for the Replacement of the Carpal Scaphoid and Lunate Bones. 
Orthop Clio N Amer I: 299-309, November 1970. 
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Insertion of a Silastic® Carpal Lunate Implant 

Carpal Lunate 
Removed 
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Insertion of a Silastic® Carpal Lunate Implant (continued) 
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2. With the air drill, drill a small hole in the triquetrum to accept the implant stem 
snugly. The stem helps to maintain proper positioning until tissue encapsulation 
occurs during the postoperative period. Three implant sizes are available, and 
an implant approximately the same size as the excised lunate should be inserted. 



Insertion of a Silastic® Carpal Lunate Implant 

3. Insert the carpal lunate prosthesis. Tightly suture the preserved capsule with non­
absorbable sutures and insert a small wound drain. Apply a voluminous conform­
ing dressing and molded plaster splint. After three to four days apply a short arm 
cast with the wrist in neutral position; this is worn from four to six weeks. Allow 
full activity at twelve weeks. 
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Silastic® Implants for Replacement of Arthritic or Destroyed Joints of the Hand* 

Air drill 

Make a long transverse incision on the dorsum of the hand over the necks of the 
metacarpals. Dissect down through the subcutaneous tissue to expose the extensor 
tendons. Carefully release the dorsal veins which lie between the metacarpals by 
longitudinal dissection and retract them laterally. Expose the extensor hood to the 
base of the proximal phalanx. Incise the extensor hood fibers parallel to the extensor 
tendon on its ulnar aspect. 

26 wire pas drill 

14 teel bur 

23 t el bur 

2 mm 

3 mm 

Medium bur guard 

4mm 

wan on reaming bur 

* Alfred B. Swanson, M. D.: Silicone Rubber Implants for Replacement of Arthritic and Destroyed Joints in the Hand. 
Surg Clin N Amer 48 : 1113-1127, October 1968. 
Arthroplasty in Traumatic Arthritis of the Joints of the Hand. Orthop Clin N Amer 1 : 285-298, November 1970. 
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Silastic® Implants for Replacement of Destroyed Joints 

1. With clear exposure of the metacarpal head, dissect the neck of the metacarpal 
subperiosteally and transsect with the air drill and 14 steel bur. The air drill will 
minimize the danger of splintering the bone. Remove the head of the metacarpal 
while preserving the collateral ligaments and capsule attachments. Remove all 
involved synovia from the joint capsule and surrounding tissue. A pituitary ron­
geur is useful for this purpose. 
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Silastic® Implants for Replacement of Destroyed Joints (continued) 

148 

2. Perform a comprehensive soft tissue release so that the base of the proximal 
phalanx can be displaced dorsally above the metacarpal. This is done symmetri­
cally and may require incision of the palmar plate and collateral ligament attach­
ments from the proximal phalanx. Identify the ulnar intrinsic tendon. If it is tight 
it is sectioned at the myotendinous junction. With a blunt hook pull up the tendons 
of the abductor digiti minimi and the flexor digiti minimi into the wound and 
section them avoiding injury to the ulnar digital nerve. 

3. It is not usual to perform a bony resection at the base of the proximal phalanx. 
Remove any marginal osteophytes which might interfere with the implant with a 
23 steel bur. Occasionally the deformity of the proximal phalanx may be severe 
and reshaping of the base of the phalanx may be necessary. 



Silastic® Implants for Replacement of Destroyed Joints 

4. Use a broach or 14 steel bur to penetrate the medullary canal. With a Swanson 
bur ream the metacarpal canal. The burs are available in three sizes, 2 mm, 3 mm 
and 4 mm diameter, to accommodate all sizes of metacarpal phalange intramedul­
lary canals. The pilot tip on the bur is non-cutting and prevents penetration of 
the lateral cortex. The reverse cutting threads back out the cancellous bone as the 
bur moves forward, preventing damming-up of bone at the bur tip. The intra­
medullary canal of the ring metacarpal is often quite small and requires careful 
preparation. 

5. Ream the canal of the proximal phalanx with the same bur. The limited torque 
of the air drill may cause the bur to stall which, in this delicate technique, is an 
additional safety factor. 
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Silastic® Implants for Replacement of Destroyed Joints (continued) 

150 

6. The implants are available in nine sizes to meet most surgical requirements. Select 
the largest implant size that the bones can accommodate. Use a test implant to 
determine the correct implant size. The implant stems should fit well down into 
the canal so that the transverse mid section of the implant abuts against the bone 
end. Thoroughly irrigate the joints with saline to remove all debris. Use a "no­
touch technique" to insert the implants. Handle with a blunt instrument to avoid 
traumatization and contamination. 



Silastic® Implants for Replacement of Destroyed Joints 

7. After inserting the stem into the proximal metacarpal, distract the joint, flex 
the implant and insert the distal stem into the proximal phalanx. With 4-0 Dacron 
sutures, using a buried knot technique, reef in an overlapping fashion the radial 
portion of the sagittal fibers of each extensor hood mechanism so that the extensor 
tendon is brought slightly to the radial side of the center of the joint. 

8. The implant pistons to a small degree within the medullary canal as the digit 
flexes and extends. This movement provides a greater range of motion and in­
creases the flex life of the implant. Fixing the stems of the implant does not allow 
the device to act as a dynamic spacer for the new-formed joint. 
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Silastic® Implants for Replacement of Destroyed Joints (continued) 
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9. Reconstruction of the radial collateral ligaments is done in patients who have an 
inadequate first dorsal interosseous muscle or a tendency for pronation deformity 
of the index finger. Make a distally based flap of the radial portion of the palmar 
plate and separate the collateral ligament from the underlying intrinsic muscles 
and tendon. Attach this 1.5 to 2 em flap around the radial aspect of the neck 
of the metacarpal to a hole in the dorsal radial portion of the neck of the bone. 
This procedure slightly decreases flexion of the index metacarpophalangeal joint, 
but seems to improve rotational deformities and may be important in certain 
cases. 



Silastic® Implants for Replacement of Destroyed Joints 

10. Close the incision with interrupted sutures, inserting two small drains under the 
skin. Apply a non-adherent dressing over the wound and shape a voluminous 
conforming dressing over the hand and forearm. Include a narrow palmar plas­
ter splint. Between the third and fifth postoperative day change the voluminous 
dressing to a light one and start using the dynamic brace*. Adjust the brace 
to allow a range of motion from zero degrees of extension to 90 degrees of 
flexion. Use the flexion cuff device if the patient has difficulty in maintaining 
70 degrees of flexion. The extension part of the brace is usually worn day and 
night for three weeks, and sometimes longer in patients who show a tendency 
to extensor lag or recurrent deformity. A careful postoperative program and 
follow-up are essential to a good final result. 

* Pope Brace Foundation, Kankakee, Illinois/USA. 
Alfred B. Swanson, M. D.: A Dynamic Brace for Finger-Joint Reconstruction in Arthritis. Inter-Clinic Infonnation Bull, 
New York University, New York, 10: 1-7, May 1971. 
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Silastic® Implants for Replacement of Destroyed Joints (continued) 
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11. When the thumb metacarpophalangeal joint is involved, fusion of the joint is 
recommended. Make chips from the metacarpal head and stabilize the joint 
with two wires. 



Technique Suggestions 

Technique Suggestions 

All soft tissue and vital structures should be retracted and protected prior to applica­
tion of air equipment. 

Incise or elevate the periosteum before using the equipment. Burs and blades do not 
work well close to soft tissue. 

Score a line with the bur to mark a line of incision and resection. 

A thin cut is achieved with the thinnest bur. 

Do not apply pressure against the bur tip. This will cause the bur to slow down and 
the increase in friction and heat may damage the bone. 

Excessive pressure may cause the bur to stall. 

Move the bur constantly across the area of resection for a faster, cooler, cleaner cut. 

Use intermittent physiologic saline irrigation with the air instruments. The liquid 
cools the bone and clears the operative site of bone debris. 

Use only sharp burs and blades. 

Set the pressure of the regulator with the instrument running. 

Burs must be assembled with the appropriate bur guards. 

Running burs without a bur guard or with a bur guard of incorrect length may cause 
the bur to whip or break. 
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The surgical application of any type of air drill in soft tissue surgery is limited. The 
techniques described demonstrate specifically how the drill aids the surgeon in his 
work. 

The skin grafting instrument is probably most familiar to all surgical personnel, and 
has been described in detail. Techniques of liver biopsy and aortic valve surgery 
etc. are, however, not so well known and are fully illustrated. 

People are becoming ever more critical of their own appearance, and so the plastic 
surgeon is developing techniques for improving disfiguring skin conditions. Several 
such operations are included in this section. All require considerable familiarity with 
the instruments to develop skill in controlled and even application of the burs. In 
addition the technique suggestions should be read and understood before beginning 
to use the instruments in surgery. 

New operations are slowly being perfected for cosmetic surgery. Alongside these 
operations instruments are designed to meet the new demands of the surgeon. The 
omission of any techniques or instruments from this chapter is probably due to 
their recent addition to the surgeon's skill or instrumentarium. 
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Dermabrasion 

Air drill 

A diamond dermabrader rotating at 100,000 rpm will remove minor skin deformities 
with a light surgical touch. Heavy pressure applied to the skin will cause the drill 
to stop, and this prevents deeper planing or cutting of the skin. * It is helpful to use 
magnification, and dot with methylene blue the high points of a scar ridge or fullness. 
These are removed selectively and in a very limited field down to an even surface, 
and only then is a generalized planing of the area done. To try and cover a wide area 
as with the whole length of the cylinder will not give as good a result as smoothing 
a preliminary of marks or ridges alongside of the scar. 
Following assembly of the equipment**, it is advisable to begin with a reduced pres­
sure from the nitrogen tank; with repeated use and practice, it can be turned up to 
maximum pressure, 110 psi (7 atm), to obtain peak efficiency. 

Large dermabrader 

diull1 bur guard 

M dium d rmabrader 

Long bur guard 
07 long diamond bur 

* William H. Frackleton, M.D. (Personal Communication, November 1969). 
** H. Lipshutz, M.D.: The Air Drill with Diamond Abrader, a New Useful Adjunct for Dermabrasion. Plastic and Recon 

Surg. 39: 521- 522, 1967. 

160 



1. With the lim m dium dermabrader, d nna-
brade th mall ere va ed ar a of th na 0-

labial fold . 

Keratotic 
Plaques 

2. The mall 07 long diamond bur i u ed to rem e plaque on the 
e clid with ut the n city of applying pre ure again t the kin. 

he re ult i a smooth homogeneous area of abra ion with no 
eratehe . 

Dermabrasion 
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Dermabrasion (continued) 

3. Treat flat areas of the face, cheeks and forehead with the 
large dermabrader. 

( 

162 

" 

4. The perioral wrinkle can be treated with the medium or 
large dermabrad r. The beveled edge f the d rma­
brader h Ip to prevent the end from gouging the ti ue. 
The abra i e clement are diamond therefore n par­
ti I can becom imbedded in th wound. 



Discussion of Methods of Management ... 

Discussion of Methods of Management of Lower Extremity Soft Tissue Trauma 
in Arteriosclerotic Patients* 

Sloughs: 

Skin sloughs secondary to the extravasation of intravenously administered vaso­
constrictors are not uncommon and can be disastrous, sometimes causing a far 
greater problem in management and resultant morbidity than the patient's original 
condition. In the event of skin necrosis, treatment is conservative. Wet dressings 
are instituted early to macerate the eschar and to facilitate bedside debridement. 
Necrosis down to and induding bone can further complicate the picture. 

It is possible with the air drill and wire-pass bur to drill multiple holes through the 
cortex of the tibial bone to promote ingress of granulation tissue. The formation of 
granulation tissue over decorticated bone will permit the application of split­
thickness skin grafts. 

t 
Air drill edium bur guard 27 wire-pa bur 

• Melvin Spira, M. D., D. D. S. et al.: Discussion and Methods of Management of Lower Extremity Soft Tissue Trauma 
in Arteriosclerotic Patients. J of Trauma. 9: 874- 886, 1969. 
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Permanent Camouflage of Capillary Hemangiomas* 

Microscopically, the nevus flammeus is composed of thin-walled capillaries. These 
capillaries vary in their position and depth in the dermis. Take a biopsy to determine 
the type of lesion present. The deep dermal or subdermal lesions respond most 
favorably to the deposition of insoluble pigments. There must be a layer of unin­
volved dermis overlying the vascular dilations if the pigment is to be effective. 

Deposit the inert white pigment deep into the skin to the stratum granulosum but 
superficial to the pathologic capillaries. Only the pigment deposited in the dermis 
(overlay) will be permanent; as this is below the level of the vessels of the subepider­
mal hemangioma, the masking effect in such cases is not apparent. 

The instrument** is designed to allow the needles to penetrate the dermis at con­
trolled depths and operates through an air-driven flexible shaft. 

, 

* H. Conway, M. D. , F. A. c.s. and R. E . Montroy, M. D.: Permanent Camouflage of Capillary Hemangiomas of the Face 
by Intradermal Injection of Insoluble Pigments (Tattooing): Indications for Surgery. New York State J of Med 
65: 875 - 885, April 1965. 

** Available from Stryker Corporation , Kalamazoo , Michigan, USA. 
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Permanent Camouflage of Capillary Hemangiomas 

The rate of injection is controlled with the foot and the depth of penetration by 
a set-screw attachment. It is not necessary to shave the hair. Outline the margins of 
the lesion with methylene blue and anesthetize the area. With the pigment applied 
to the dermatattoo, hold the instrument like a pen so that the needles penetrate the 
skin at an angle of 60 0 • This makes for even and uniform distribution of the pigment. 
Following treatment, apply impregnated gauze and sterile dressings. 
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Tissue Biopsy 

166 

A tissue biopsy can be taken at a 90° angle or with the straight medium bur guard, 
from any area of the surface tissue. Burs have an inside diameter ranging between 
4.4 mm and 1.2 mm. The depth of all biopsy burs is reduced in one millimeter 
increments from 13 mm to a depth of 10 mm. Biopsies can be rapidly excised. The 
high-speed circular knife minimizes tissue trauma and postoperative edema. The 
specimen is a clean intact segmental core, excellent for pathological examination. 

Air drill 

With the 90 0 angle and biop y bur exci 
a ti ue egment for micro copic examina­
tion. 

90 0 angle 

M dium bur guard 

45 hort biopsy bur 

== 
46 hort biop y bur 

==Cl 43 
CCJ 44 

. 45 
46 

Medium biopsy bur 



Excision of a Fibroma 

Excision of a Fibroma 

Small intraoral tumors can be rapidly excised with a tissue or bone biopsy bur. 
The circular knife action reduces hemorrhage and postoperative edema. When both 
tissue and bone are required for biopsy, as for examination of a fibroma, the bone 
biopsy burs can excise a continuous segmental core as a specimen. 

Bone-biopsy burs with an inside diameter of 6.0 mm, 5.0 mm and 4.0 mm are 
available for the medium and long bur guards. The depth of biopsy burs is reduced 
in one millimeter increments from 13 mm to 10 mm. 

==CCJ 

51 medium bon -biop y 

Q:li 

52 medium bone-biopsy 

Medium bur guard 53 medium bone-biopsy 

===~CCl 

Air drill 51 long bone-biopsy 
Long bur guard 

CCI 

52 long bone-biopsy 

53 long bone-biop y 
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Liver Biopsy* 

Almost any tissue lends itself to drill biopsy, which obviates the need for a more 
formal surgical procedure. 
The high-speed drill minimizes trauma to both host tissues and biopsy specimen 
and thereby reduces the possible hazard of malignant cell dissemination. 

Assemble the biopsy-needle adapter and biopsy needle: 

1. Insert biopsy-needle adapter into 
air driver collet. Maintain hold on 
button and turn collet to lock 
adaptor. 

2. Place wire-pass guard over the 
adapter and air driver shoulder, 
and seat firmly. 

3. Remove center trocar point from 
the biopsy needle and engage 
needle and adapter. 

4. Turn needle within the biopsy­
needle adapter. 

Air driv r Wire-pa guard Biop y-needle adapter Biop y needles 

* B. R. Meyerwitz, M. D. et al.: Pneumatic Drill for Tissue Biopsy. Amer J Surg 109: 536 - 538, April 1965. 
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Liver Biopsy 

5. Perform the biopsy under aseptic conditions. 
Locally anesthetize the biopsy site, and make 
a small skin incision. 

6. Fit the needle into the biopsy-needle adapter and drill and insert it into the stab 
wound. Stabilize the area of entry with one hand and guide the direction of the 
drill with the other. Completely depress the throttle. Apply no force. A brisk "in 
and out" application of the needle will ensure a satisfactory specimen. If the 
needle becomes detached as the drill is withdrawn, attach a syringe to remove 
the needle while maintaining suction with the syringe. The biopsy section when 
examined shows no fragmentation and is free of crushing artifacts. Intact biopsies 
are ideal for frozen section processing. 

7. The drill and attachments can also be used for lung biopsy* * . 

** Anonymous: Drill Biopsy: Not for the inexperienced. J Amer Med Ass 223: 1094-1095, March 1973. 
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Operative Management of Heavily Calcified Aortic Valve* 

Calcific embolization, especially to a coronary or cerebral artery, is a serious and 
frequently fatal complication in operations for replacing a heavily calcified aortic 
valve. Early in the course of the development of our operative technique for valve 
replacement, several such episodes of calcific embolization occurred. Specific 
techniques were then devised or adopted to prevent this complication. One of these 
techniques, described here, is excision of the valve with a high-speed air drill. When 
valve replacement is indicated, take the 02 carbide-tip bur and air drill and begin 
excision of the densely calcified valve at the central orifice. Once a portion of the 
valve is removed, fill the ventricular cavity with loosely packed gauze. Avoid contact 
between the drill and gauze packing. Any loose fragments of valve or debris are 
enmeshed in this gauze. 

Pul monary -flVh:;-­
Artery 

---t--- Aorta 

_-+-_ Pulmonary 
vein 

Tie on Left and 
Right Coronary 0 tia Impactor 

Air drill 
Medium bur guard 

02 carbide-tip bur 

* G. J. Haupt, M. D., et al.: Operative Management of the Heavily Calcified Aortic Valve. J of Thor and Cardiovas Surg 
51: 656- 659, May 1966. 
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Operative Management of Heavily Calcified Aortic Valve 

The drill is capable of cutting soft tissue as well as densely calcified material. It is 
possible to scribe a very fine precise line of excision around the entire circumference 
of the valve. Excise the noncoronary cusp at the annulus. Carefully remove the 
ventricular packing and freely irrigate the cavity with several liters of cold saline. 
For insertion of the prosthesis follow the commonly used techniques for the Starr­
Edwards or Magovern valve. After aortic closure, make careful efforts to assure 
complete displacement of air from the ventricular cavity prior to defibrillation. 
When the heart is beating effectively, the left ventricular vent is removed and cardiac 
bypass is discontinued. 

eft Ventricl 
Packed With Gauze 

~~~~~--------4---
After Removal of 
On up 
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Intimectomy* 

Air drill 

Dissect the occluded arterial segment in both directions as far as necessary to attain 
a soft and patent vessel. Isolate the branches and for hemostatic control apply 
double loops of 00 Mersilene. Secure clamps distally and proximally. Open the 
distal clamp and inject a diluted heparin solution into the vessel distal to the 
occlusion. Perform the same procedure proximal to the occlusion. 
With the aid of fine dissectors remove clot and intraluminal atheromatous material. 
Resect protruding intimal swellings with care, using a sharp scalpel. Scrape ulcers 
with sharp scoops and smooth the borders. Resect any calcified plaques present in 
the edge of the arteriotomy to facilitate later suture of the patch graft. 
With the drill and 07 steel bur treat the intima to remove all irregularities. A smooth 
finish can be attained with final application of a diamond bur. 

Excise and prepare a graft for suturing to the vessel. After the patch has been sutured 
in, remove the clamps. Exert careful pressure on the graft with dry gauze. Hemostasis 
is soon complete. Sometimes it is necessary to apply an additional mattress suture 
to arrest a hemorrhage between two stitches. For this purpose use 6 - 0 Mersilene. 

07 long tcel bur 

Long bur guard 07 long diamond bur 

* van Dangen, R.J. A. M.: Photographic Atlas of Reconstructive Arterial Surgery. Springer-Verlag, H. E. Stenfert Kroese N. V. 
1970. 
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Technique Suggestions 

Do not apply pressure on dermabraders, as this may cause too deep planing of the 
skin. Use the drill at full speed with a light delicate touch. 

Although special burs have been designed for dermabrasion, any of the diamond 
burs can be used in the smaller, less acessible areas of the soft tissue. 

A foot control is available if preferred to the finger-tip operation. 

Adhere carefully to the recommended lubrication instructions for the air drill and 
air driver found at the end of this book. 

Diamond burs maintain their cutting qualities indefinitely but steel burs will dull 
after use. The drill is only as effective as the sharpness of the bur. Change the burs 
regularly. 

Never use a bur without the appropriate bur guard. An unprotected bur may snap 
off and cause an accident. 

Gauze in close contact with the drill may become tangled in the bur. Use Gelfoam 
wherever possible, as this eliminates the danger of bur entanglement. 

Use intermittent irrigation and suction to clear the operative site and reduce heat 
between bur and tissue. 

Never place air motors in liquids, especially saline solution. The salt will damage 
the smooth running parts. 

All instruments can be gas or steam sterilized. Ultrasonic cleaning of the equipment, 
with the exception of the burs, is not recommended. 
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The rapid growth in number and types of surgical procedures in the past few years 
has resulted in an increased need for products to implement these activities. Thus, 
the nursing profession and auxiliary personnel, especially in the operating room, 
face a new challenge in using and evaluating the many commercial products which 
come into the hospital. 

Having been used successfully for several years, air instruments have meritoriously 
fulfilled the demands of the new surgical era. Indeed, they have benefited the patient 
to such an extent that a genuine breakthrough in surgical techniques has been a­
chieved. 

Instruments that formerly limited surgical versatility and effectiveness have now 
been implemented by air-powered equipment. Both patient and surgeon have bene­
fited by the time saved and the improved cosmetic results. 

What information does the skillful and alert O. R. nurse need to direct her "team" 
(surgical staff and hospital staff) intelligently in the use of air-driven instruments? 
First, she must understand the instructions thoroughly. Comprehension of mechanics 
is an asset. An understanding of the construction of these extremely useful tools 
and a pronounced regard for their maintenance are important. The advantages of 
nitrogen (the power source for the instruments) should be understood. 

Explanation and demonstration are necessary before implementation. These are 
provided by Air Instrument Surgery - Volume 3. This book is not only a ready and 
dependable reference for the surgeon, but also for nursing personnel. 

&. 

LOS ANGELES, CALIFORNIA 
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Section VI 

Air Pressure Regulator 

Regulator 
Operating 
pressure 
gauge 

\ 

connector 

N2 storage 
pressure 
gauge 

/ 

" Safety 
valve 

The regulator is manufactured speci­
fically for use with H. I. air instru­
ments. For safety, it is designed to 
limit pressures to a maximum of 220 
psi and to transmit to the instruments 
any selected lower pressures. 

EQUIPMENT GUIDE 

Twin Regulator 

This regulator is designed with twin 
outlets, necessary when two air in­
struments are required for the same 
procedure. 

Connecting the Regulator to the Nitrogen Tank 

178 

A. To attach regulator to nitrogen 
tank: 

1. This should be done outside of op­
erating room. Wipe off the outside 
of the cylinder and carrier. (These 
industrial cylinders are not nor­
mally used in clean areas such as 
operating rooms). 



2. Open cylinder valve and blow off 
briefly to clear lines of debris (rust 
particles, etc.) . 

3. Attach regulator by hand. 

4. Secure with a 1 1 /8 inch wrench. 

Regulator Assembly 
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Regulator Assembly (continued) 

Attaching Air Instruments to the Regulator 

180 

EQUIPMENT GUIDE 

5. To check the connection for air 
leaks: 

a. Turn on the main tank by slowly 
turning knob counterclockwise. 

b. The pressure within the tank 
should register approximately 
2,000-2,500 psi when full. 

c. Listen for air leaks. 

6. Replace the tank when the cylin­
der pressure gauge shows less than 
500 psi or when the indicator is in 
the red zone. At 500 psi the pres­
sure passing to the instrument is 
considerably lower than recorded 
by the regulator. Always have a 
spare tank available for emer­
gency. Wheel the tank into the op­
erating room and place on sur­
geon's side of the operating table. 

B. To connect instruments to regula­
tor/ tank: 

1. The circulating nurse takes the 
connector end of the instrument 
from the scrub nurse. 



2. The connector end of the instru­
ment is thrust into the regulator 
outlet. Open the tank valve fully 
(counterclockwise) if this has not 
been done outside the operating 
room. 

3. Turn the green knob on the regula­
tor "ON" (as indicated by the ar­
row) according to the require­
ments of instrument and surgeon. 

4. Actuate the throttle to set correct 
pressures at the regulator. Pres­
sure settings must be made while 
the instrument is running. 

Regulator Assembly 
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REGULATOR PRESSURE SETTINGS: 

Instrument 
Air Drill 100 
Air Driver II 

Speed 
100,000 rpm max. 

20,000 rpm max. 

Pressure 
90-110 psi (7atm-8.5atm) 
90-110 psi (7atm-8.5atm) 

NOTE: Pressure to the Air Drill 100 can be increased to 160 psi. The speed is in­
creased to between 110,000-115,000 rpm. The change in pressure and 
speed also increases the torque. 

The instrument torque of the Air Drill 1 00 can also be significantly increased 
if the exhaust hose is removed. The air is exhausted behind the drill. Drills 
are available with the single hose. 

Disconnecting Air Instruments from the Regulator 

C. To disconnect instruments from 
regulator: 

1. Turn off the green knob on the re­
gulator (as indicated by arrow). 



2. Activate control throttle to release 
("bleed off') excess air from with­
in the tubing. Regulator should 
read zero. 

3. Turn connector end clockwise; it 
will "pop" out. 

D. Return tank to storage area. Check 
the nitrogen volume; if the pres­
sure is below 500 psi change the 
tank. If pressure is 500 psi or 
more, turn off the valve at the tank 
( clockwise). 

Regulator Disassembly 
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EQUIPMENT GUIDE 

1. Dismantle all attachments from 
the main motor. Assemble all the 
equipment required, including an 
adequate number of burs, blades, 
etc., into the autoclave box. 

2. Do not kink hose at the instrument 
connection; (kinking will cause 
early hose deterioration). 

3. Do not include plastic bottle of oil, 
plastic protectors used to mail the 
equipment, or the regulator. 



Sterilization 

4. Steam-sterilize unwrapped instru­
ments (in autoclave box): 

Steam under pressure at:-

250 - 254 of for 30 minutes 
(122 -125°C) 
270 - 275 OF for 20 minutes 
(132-135 °C) 

5. Instruments in autoclave box and 
box wrapped in double-thickness 
muslin: 

Steam under pressure at: -

250 - 254 ° F for 60 minutes 
(122 -125 °C) 
270 - 275 OF for 40 minutes 
(132 -135 0c) 

NOTE: 
Place absorbent muslin in the base 
ofthe autoclave box to absorb ex­
cess moisture and reduce risk of 
contaminating or staining the e­
quipment. 

6. Do not use the equipment until cooled to room temperature. Do not immerse 
in cold liquid. Cool by exposure to room temperature or activate throttle and 
cool with nitrogen. If a warm instrument is plunged into cool liquid (especially 
saline) the air inside the instrument will contract and the solution will be drawn 
into the mechanism. The presence of this liquid would prevent the lubricant from 
lubricating the power system and the instrument would be permanently damaged. 
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Sterilization of Equipment: Gas 
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The four factors necessary to effect gas sterilization are temperature, gas concentra­
tion, humidity and exposure time. 

1. Temperature 

Normally, ethylene oxide sterilization is conducted at temperatures of 120-140 0 P, 
(40-60° C), as this is the uppermost temperature range tolerable to many plastic 
materials. 

2. Ethylene oxide concentrations and exposure 

There should be a minimum ethylene oxide concentration of 650-750 milli­
grams/liter of chamber space for most practical sterilization processes requiring 
exposure periods of up to 16 hours, dependent upon temperature. (Increased 
temperature reduces exposure time.) 

3. Relative Humidity 

Moisture is an important factor for effective gas sterilization. Excessive drying 
or desiccation of materials to be gas sterilized should be avoided. The relative 
humidity or moisture content of the atmosphere in those areas where material 
packaging is conducted should be not less than 30% and preferably closer to 
50% to avoid unintentional dehydration. Although moisture is the least critical 
factor in ethylene oxide sterilization, it does playa role in achieving sterilization. 

4. Exposure Time 

Exposure times vary, and are influenced by: 

a. Level and degree of hydration. 

b. The microbial contamination on the material to be sterilized. 

c. The type of wrapping material to be used. 

In practice, relatively short exposure periods can be employed in gaseous steriliza­
tion with ethylene oxide at temperatures of 130-1400P (54.5-60°C) and con­
centrations of 700-1000 mg/I, provided all articles or materials are thoroughly 
cleaned and properly wrapped in approved wrapping materials prior to exposure. 

NOTES: 1. Refer to manufacturer instructions for correct chamber pressures, 
ethylene oxide concentration, cycle and exposure times. 

2. Gas sterilization of burs will eliminate rusting. 



Cleaning of Air Instruments 

1. Remove the equipment to the 
cleaning and processing area as 
soon as possible following surgery. 
Remove all attachments from the 
handpiece. 

2. Thoroughly scrub the instruments 
with a soft brush and mild deter­
gent. All traces of blood, coagu­
lated material, etc. should be com­
pletely removed. During this 
scrubbing do not immerse the in­
struments in the soap solution or 
rinse water. 

CAUTION: 

3. After the instrument has been 
thoroughly scrubbed, rinse all 
traces of soap off the instrument 
under a running faucet, not by im­
mersing in pan or basin. Rinse the 
surface free of tap water with dis­
tilled water to prevent metal dis­
coloration. 

4. Shake the instrument free of water 
and wipe dry with a clean lint-free 
towel. 

1. Do not clean equipment in ultrasonic cleaners; this will dislodge oil from the 
bearings, causing irreversible damage. 

2. Do not immerse this equipment in ANY liquid. Saline solution will cause cor­
rosion of the metal and delicate moving parts. 

3. See that no water enters the collet of the air drill and air driver. 

4. Do not use any liquid chemical disinfectants. 

Cleaning 
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Lubrication of the Air Drill 100 
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1. Thoroughly clean the drill . With 
the unit disconnected from the air 
hose, slide on safety lock. 

2. Depress throttle and place one or 
two drops of oil into the inlet 
stand-pipe at the connector end of 
the drill. 

3. Connect the drill to the hose and 
air supply and run the motor at 
full speed (100 -110 psi) for not 
less than one to three minutes. 
This allows an oil film to coat the 
moving parts. 

CAUTION: Do not immerse in any 
liquid. In the event that the unit is 
immersed by accident, shake off ex­
cess fluid , hook up air supply, hold 
spindle rigid and depress throttle un­
til all moisture is blown from the unit. 
Lubricate the drill. 

4. The air drill must be used for 30 minutes of running time before further lubrica­
tion is necessary. Too much or too little oil will damage the turbine. Indications 
of either of these conditions are: 

a. Slowing of the drill. 
b. Low torque. 
c. Low-pitched whine. 
d. Heat at the driU nose. 
e. Excess oil at the diffuser. 

If one or more of these conditions occur, insert a medium bur into the drill and 
spray the drill nose with the blitz cleaner and run until the speed increases. The 
spray dilutes accumulation of oil and removes debris from the front nose bearing. 



Lubrication 

Lubrication of the Air Driver II 

1. Thoroughly clean the drill. De­
press throttle with safety lever for­
ward. 

2. Place three drops of oil into the 
center standpipe. 

HANDLING 

3. Attach motor to hose and regula­
tor and run for several seconds. 

CAUTION: Use oil supplied by 
manufacturer for these instru­
ments. 

Fine precision air instruments should be handled with same care as other surgical 
equipment. They should never be dropped, thrown or tumbled. They should not be 
banged against hard surfaces or other instruments. We recommend that as soon as 
the instruments have been cleaned and lubricated they should be returned to the 
autoclave box and stored until used again. 

NOTE: The life of an air turbine or air motor is significantly increased if it is run 
for a few minutes each month. 
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Tips for Improving Care of Instruments 

Probable Causes 

1. CORROSION 

Poor cleaning; residual soil. 

Moisture. 

Exposure to harsh chemicals: acids, iodine, sodi­
um chloride, detergents, etc. 

Metallic deposition resulting from galvanic reac­
tion with sterilizer components and other instru­
ment metals. 

2. SPOTTING AND/OR STAINING 

Mineral deposits on instruments. 

Laundry compound from instrument wrappers. 

Residual detergent from cleaning solutions. 

Mineral deposits from tap water rinse. 

3. STIFF HINGES OR JOINTS 

Corrosion or soil in joint. 

Bibliography 

EQUIPMENT GUIDE 

Corrections 

Improve cleaning. Do not allow soil to dry on in­
struments. 

Check sterilizer for drying efficiency. Store in a 
dry area. 

Do not expose instruments to these chemicals. If 
exposure occurs, rinse thoroughly as soon after 
contact as practicable. 

Keep sterilizer chamber and trays clean. Use de­
tergent recommended by manufacturer. 

Wash with soft water and detergent with good wet­
ting properties. 

Check laundry procedures. 

Rinse instruments thoroughly. 

Use distilled water for final rinse. 

Clean joint with a warm, weak (10 %) solution of 
nitric acid or a lapping compound (Grit ISO-Clo­
ver Mfg. Co., Norwalk, Conn.). Rinse instruments 
thoroughly. 

1. Tips for Improving Sterilizing Techniques. Education and Research Departments 
of AMSCO (American Sterilizer Co.) Erie, Pa. 
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2. Sterilization Aids. Education and Research Departments of AMSCO (Ameri­
can Sterilizer Co.) Erie, Pa. 

3. Perkins, John J.: Principles and Methods of Sterilization in Health Sciences. 
2nd Edition, 1969. Charles C Thomas, Publisher, Springfield, Illinois. 



SPECIFICA nONS 

Length: 
6% inches (165 mm) 

Diameter: 
% inch (19 mm) 

Weight: 
6 ozs (170 gm) 

Speed: 
100,000 rpm at 100 psi (7 atm) 

Throttle: 
Built-in extension 
Safety lock 

Operating Pressure: 
90-110 psi (7 - 8.5 atm) 

Nitrogen Consumption: 
6.0 dm max. (170 liters min.) 

Collet: 
Mechanically activated collet by means of auto­
matic bur release. 

Exhaust: 
Rearward (diffused) 
10ft. from surgical field . 

Hose : 
Antistatic dual hose at least 10.5 ft. long, 
swivels 360 0 • 

Braking Time: 
3 seconds max. 

Automatic bur 
Relea e 

oaxial 
wivcl 

NOTE: Burs and attachments are interchangeable with all previous air drills. 

Air Drill 100 

Throttle 
xten ion 

H 
__ Quick 

Di connect 
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Air Drill 100 Attachments 

90° angle 70 ° angle 20 ° angle Rand 20° angle 
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Medium 
bur guard 

Long 
bur guard 

Cloward 
bur guard 

Rhinopla ty 
guard 

Air Drill 100 Attachments 

Tissue 
protector 
guard 

Lamin ctomy 
bur guard 
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Air Drill 100 Acce ori s 

Bur chang r 

itrogen regulator 

Bur bru h 

Bur and attachment rack 
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EQUIPMENT GUIDE 

Blitz cleaner 

Foot control and throttle retainer 

Autoclave case 



Assembly 

Assembly of the Air Drill 100 

1. INSTRUMENT SAFETY 
SLIDE 

Pull safety lock back to release 
throttle; motor will not run. As­
semble appropriate attachment or 
bur guard and bur. 

2. Lift throttle and push safety lock 
up. Press throttle; motor will run. 

1. INSTRUMENT-HOSE 
DISCONNECT 

Pull safety lock back to release 
throttle, align pin and hole. 

2. Press together. Grasp the end of 
the instrument to steady the swiv­
el. Twist clockwise to lock. 

THE INSTRUMENT-HOSE DISCONNECT ALLOWS: 

A. Independent sterilization of hose and instrument. 
B. Attachments can be assembled with the hose disconnected. 
C. With an additional sterile hose, sterilization time between operative procedures 

can be significantly reduced. 
D. Hose repairs can be made independently of the handpiece. 

NOTE: The air drill and attachments are interchangeable with all previous air drills. 
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Burs* 

There are many different types of burs varying in size, shape and cutting edge. The 
round and oval burs are for bone SCUlpting. The straight side-cutting burs are for 
bone resection. 

HIGH-SPEED STEEL BURS 

The high-speed steel burs have sharp cutting edges, however, after 
one or two operations and autoclavings they become blunt. Auto­
claving will not rust the burs and the only way to ensure sharpness 
is to use a new bur every time. High-speed steel burs are excellent 
for gross bone removal and bone sculpting. Use them in widely ex­
posed areas as all soft tissue must be retracted to prevent entangle­
ment with the burs. 

CARBIDE-TIP BURS 

A completely different combination of metals makes up a carbide 
bur. Carbide is sharp and maintains its cutting edge for a longer 
time than a high-speed steel bur. Two disadvantages of carbide burs 
are brittleness of the metal and rusting due to autoclaving. Carbide 
burs sold by Hall International have stainless steel shanks and car­
bide tips. The shank minimizes breakage and rusting, while the car­
bide tip maintains the sharp cutting edge. The sharp edge is good 
for cutting tooth enamel and dense cortical bone. The (01-10) burs 
are less likely to lacerate soft tissue when working on dense cortical 
bone in confined areas. 

* All burs are numbered according to the Hall International catalog. 
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DIAMOND BURS 

Diamond burs are manufactured with a high-speed steel shank 
and a bur tip dipped in industrial diamond. These burs are not 
good for sculpting dense cortical bone, but because of their 
abrasive quality, they can be used next to vital nerves and blood 
vessels without danger of tissue laceration. The burs clog easily 
and must be cleaned periodically throughout the procedure to 
obtain maximum cutting performance. A diamond bur is an 
abrasive rather than a cutting bur. 

MAINTENANCE 

All burs should be inspected carefully for shaft straightness and sharp cutting edge 
before autoclaving. A bent bur will whip and may snap during surgery. 

It is possible to have bent bur shanks that are barely perceptible. All burs should be 
checked by placing each bur in the drill without a guard and spinning it manually. 

Use the appropriate bur guard with the bur. A long bur with a medium bur guard 
may snap off during the procedure. Do not use the air drill without a bur guard. 

A dull bur will create the impression of a loss of torque in the air drill. 

Clean the burs during surgery with the autoclavable bur brush. 

No bur should be used for more than three operations. Ideally the surgeon should 
have a new bur for each procedure. 

Burs 
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Bur Guard and Bur Assembly 
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1. Place the bur guard over the drill 
shoulder. Completely seat. 

2. Push the release leverforward 90° 
and insert bur into the collet. 

3. Lock the bur securely by returning 
lever flush against the drill. Re­
verse these steps to release burs. 

EQIIPMENT GUIDE 

4. Keep burs and guards in the bur 
and attachment rack during sur­
gery. 

MAINTENANCE: Lubricate the 
bearing in the tip of all bur guards 
with one drop of lubricant. 

Flush the guard with blitz spray after 
cleaning to remove debris and to lu­
bricate internal parts. 



Bur Guard and Bur Assembly 

Specific Bur Guards and Bur Assembly 

The laminectomy and tissue protector guard must be assembled in the following 
manner: 

1. With safety lock off, place guard 
over drill and seat bur firmly. 

2. Push bur release lever forward 90 ° 
and insert bur deep into collet. Re­
turn lever flush against drill. 

TISSUE PROTECTOR BUR GUARD: The protective shield over the 19 long 
steel bur is ideal for surgical techniques where cortical bone must be removed while 
overlying soft tissue is preserved. Lubricate the tip of the bur guard after use. 

1. Insert the 03 long steel bur into 
the collet while the bur release 
lever is at 90 ° . 

2. Slip attachment over bur and drill 
shoulder. Seat the bur into the tip 
of the attachment. 

LAMINECTOMY BUR GUARD: The laminectomy bur guard will only accept 
the 03 long steel bur. The side-cutting bur rests in the tip of the protective foot. 
During excising of laminae, the foot protects the dura from the rotating bur. 
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Attachment and Bur Assembly 

20° Angle Attachment (Long burs only) and Rand 20° Angle Attachment (Extra 
long burs only) 

200 

ASSEMBLY: 

1. Pull back throttle safety lock. 
Press release lever forward 90 ° 
and hold. Seat attachment over 
drill shoulder. 

2. Return lever flush against drill to 
lock attachment. 

3. Using a long bur only for 20° an­
gle, or an extra long bur for the 
Rand 20 ° angle, press release lever 
on attachment 90° to insert or re­
move bur. If the bur release is pres­
sed further than 90°, or while re­
turning lever strong resistance is 
encountered, do not continue. 
Push leverforward and round 180 ° 
to lock bur. 

4. Pull out throttle extension lever for 
added convenience and control. 



Attachment and Bur Assembly and Maintenance 

MAINTENANCE: 

1. Disassemble attachment and bur. 
Scrub with soft brush and mild de­
tergent. Rinse under running fau­
cet. Wipe dry. 

2. Flush internal parts with blitz 
cleaner. Shake off excess cleaner 
and wipe dry with a lint-free cloth. 

3. Lubricate the bearing at the end of 
the attachments with one drop of 
oil. 
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90° Angle Attachment (short burs only) 

202 

ASSEMBLY: 

1. Push bur release lever forward 90 ° 
to assemble attachment. Comple­
tely seat. 

2. Return lever flush against drill to 
lock attachment. 

EQUIPMENT GUIDE 

3. Place bur into collet. 

4. Slide hollow side of bur changer 
over bur. Press the bur firmly into 
place. 



Attachment and Bur Assembly and Maintenance 

DISASSEMBLY: 

1. To remove bur, insert pin of bur 
changer into hole in attachment 
head. 

2. Press firmly to release bur. 

3. Push release lever forward to re­
move attachment. 

MAINTENANCE: 

1. After cleaning flush bur hole and 
head housing with blitz spray. 

2. Flush attachment end with the 
same spray. Wipe dry. 

NOTE: If blitz spray is not avail­
able, use the regular lubricant used 
for the motor to lubricate the at­
tachment. 
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Contra 70 ° Angle Attachment (Friction grip [F. G.] dental burs only) 
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ASSEMBLY: 

1. Push bur release lever forward 90 ° 
to assemble attachment. Comple­
tely seat. 

2. Return lever flush against drill to 
lock attachment. 

3. Place bur into collet. Slide hollow 
side of bur changer over bur. 

4. Press the bur firmly into place. 



Attachment and Bur Assembly and Maintenance 

DISASSEMBLY: 

1. To remove bur insert pin of bur 
changer into hole in attachment 
head. 

2. Press firmly to release bur. 

3. Push release lever forward to re­
move attachment. 

MAINTENANCE: 

1. After cleaning, flush bur hole and 
head housing with blitz spray. 

2. Flush attachment end with the 
same spray. Wipe dry. 

NOTE: If blitz spray is not avail­
able use the regular lubricant used 
for the motor to lubricate the at­
tachment. 
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Air Driver II Acce one 

itrogen regulato r 

utoclave ca e 
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SPECIFICATIONS 

Length: 
6 inches (152 mm) 

Diameter: 
1 % inches (27 mm) 

Weight: 
11 ozs (312 gm) 

Speed: 
20,000 rpm at 100 psi (7 atm) 

Throttle: 
Built-in extension, safety lock and varia­
ble control. 

Operating Pressure: 
90-110 psi (7 atm-8.5 atm) 

Nitrogen Consumption: 
10 cfm (280 liters min.) 

Exhaust: 
Rearward (diffused) 10ft from surgical 
field . 

Hose: 
Antistatic dual disconnect hose. At least 
10 ft long, swivels 360 0 • 

Braking Time: 
1 second max. 

rever 

360 0 wivel 

Air Driver II 

Throttle 
e ten. ion 

ariable pc d 
and power for 
preci e control 

Oir et motor 
lubrication 

NOTE: This motor drives any attachments designed for previous Hall air motors 
with the hex drive-shaft. 
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RECIPROCATT G SAW ATIACHME T 
hown actual ize 

This saw operate at 2 ,000 reciprocations per minute at full-speed. 
The unit i completely aled and requir no lubrication . A et­
crew ecures th aw, hooks, extractor and impactor. The right­

angled head gives an unob tructed view. 

Regular saw blad 

Heavy duty saw blade 

Right offset aw blade 

Left off et aw blade 

Down off et saw blad 

Klint cher nail eXlractor, large 

Klintscher nail extractor small 

Moore prosthe i xtractor 
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Head impactor Hex wrench 



BLADE ASSEMBLY: 
1. Loosen hex nut and insert blade 

with cutting edge at the correct 
angie. 

ATTACHMENT ASSEMBLY: 
1. Seat attachment over air driver, 

engage hex drive-shaft. Turn lock­
ring to secure. 

MAINTENANCE: 
1. Disassemble blades before clean­

ing and sterilization. Do not re­
move set-screw completely. 

Air Driver II Attachments 

2. Tighten blade securely with hex 
wrench. 

2. Use extension handle and run at 
full speed for maximum cutting ef­
ficiency. 

2. Clean attachment end thoroughly. 
This unit requires no lubrication. 
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o CILL TI G SAW ATTA H E T 
hown aClual size 

At full sp cd the saw move at 20,000 oscillation per minute 
within a quarter-inch arc. This unit is completely ealed and re­
quires no lubrication. The elf-retaining set-screw i for curing 
the blade and gouge. 

Deep narrow blade 

Large blade 

mall blade 

Deep wide blade 

Bone gouges 

win arbor a embly 
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Hex wrench 



BLADE ASSEMBLY: 
1. Loosen set-screw to insert trian­

gular arbor. Set blade at the re­
quired angle. 

ATTACHMENT ASSEMBLY: 
1. Seat attachment over air driver, 

engage hex drive-shaft. Turn lock­
ring to secure. 

MAINTENANCE: 
1. Disassemble blades prior to clean­

ing. 

Air Driver II Attachments 

2. Tighten blade securely with the 
hex-wrench. 

2. Use the extension lever if neces­
sary. Run at full speed for maxi­
mum cutting efficiency. 

2. Clean attachment end thoroughly. 
This attachment requires no lubri­
cation. 
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WIRE AND PIN DRIVER 
shown actual size 

212 

The wire and pin driver has a full 5/ 32/1 cannulation. The gear reduction in this 
unit reduces the speed from 20,000 rpm to 10,000 rpm. At .5 on the speed selector 
ring the instrument can be reduced to a variable of 0-5,000 rpm. The unit is com­
pletely sealed and requires no lubrication. 



PIN ASSEMBLY: 
1. Open Jacobs chuck to receive pin 

or wire. 

ATIACHMENT ASSEMBLY: 
1. Seat attachment firmly over air 

driver shoulder. Turn ring to lock. 

MAINTENANCE: 
1. Keep chuck clean and lubricate. 

Air Driver II Attachments 

2. Place pin through cannulated an­
gle. Tighten chuck and pin with 
key. 

2. Use extension handle for addition­
al throttle control. 

2. Clean attachment end thoroughly. 
This attachment requires no lubri­
cation. 
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EQUIPMENT GUIDE 

STERNUM GUARD AND BLADE 
shown actual size 

The sternum guard has a long reinforced stem designed 
to accommodate the heavier bone of the sternum. The 
tip of the bur is accurately aligned into the foot of the 

guard to protect the pleura from the fast-rotating blade. 

WIRE-PASS GUARD AND WIRE- PASS BUR 
shown actual size 

For closure of the sternum, pass the wires through the 
hole in the tip of the wire-pass bur. The guard protects 
the operator from the rotating hex-nut. 

WIRE-PASS GUARD AND BIOPSY-NEEDLE 
ADAPTER shown actual size 

The attachment is designed for the assembly of a liver 
or lung biopsy needle for removal of a biopsy specimen. 

NOTE: These attachments can only be used on the Air Driver II and neurosurgical 
handpieces. 
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Biopsy-Needle Adapter and Biopsy-Needle Assembly: 

1. Hold thumb over collet release 
button and insert needle biopsy 
adapter. 

2. Maintain hold on button and turn 
collet to secure adapter. 

3. Place wire-pass guard over adap­
ter and air-driver shoulder. Seat 
firmly. 

Air Driver II Attachments 

4. Remove trocar point from can­
nulated biopsy needle. 

5. Place the needle into the biopsy­
needle adapter. 

6. Turn the needle within the biopsy­
needle adapter to secure needle. 
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Assembly of Air Driver II 
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INSTRUMENT SAFETY: 
1. Pull safety lock back to release 

throttle; motor will not run. 

INSTRUMENT-HOSE 
DISCONNECT: 
1. Pull safety lock back to release 

throttle. Align pin and hole. 

EQUIPMENT GUIDE 

2. Lift throttle and push safety lock 
up. Press throttle; motor will run. 

2. Press together. Grasp the end of 
the instrument to steady the swiv­
el. Twist clockwise to lock. 



SPEED-SELECTOR RING: 
1. The off position of the selector 

ring (the dot aligned with OFF) 
deactivates the air driver and can 
be used as an additional safety 
device. 

2. Turn the ring fully to forward (F) 
or reverse (R) for full speed. 

Assembly of Air Driver II 

3. Turn the ring to half speed (.5) for 
speed reduction in both forward 
and reverse. Move the ring until a 
detent is felt at the (.5) position. 

4. For additional speed control use 
the throttle. 
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Repair and Maintenance Guide 

Instrument Symptoms Probable cause Cure 

Air Drill 100 Air leaks from hose; Worn or damaged Do not kink hose when 
loss of power and hose. storing or sterilizing instru-
torque. ment. Remove hose from in-

strument. Return for repair. 

Collet will not hold Sterilized with burs in Use Hall International burs. 
burs. place. Hall Interna- If malfunction persists return 

tional burs are not for repair. 
being used. 

Burs locked in collet. Other manufacturer's Use only Hall International 
burs used. burs. Return for service. 

Excessive heat and Worn bearings. Return for repair 
noise. Do not use. immediately. 
Bearing will disinte-
grate and cause serious 
damage. 

Loss of speed and Accumulation of de- Flush the front nose bearing 
torque. bris and oil at the front with blitz spray. 

nose bearing. 

Attachments 

Bur Guards Burs whipping. Burs are bent, incorrect Replace burs. Always use 
Long guard is being used guard with companion bur. 
Medium with bur. Bur is not Always insert until fully 
Extra Long fully seated. seated into collet. 

Bur does not attain Worn bearing at tip Lubricate with one drop of 
high speed. of guard. oil at narrow end of guard. 

If malfunction persists, re-
turn for repair. 

Laminectomy Bur does not cut. Wrong bur is used. Use only 03 long bur. 
Guard and Bur Bur is very dull. Always use new bur. 

Bur does not rotate. Worn bearing in tip Lube at narrow end with 
of guard. one drop of oil. Return for 

service. 

Bur is not seated into Foot of guard is full of Clean with H. I. cleaner. 
foot of guard. bone dust. Guard is Return for service. 

bent. 

Tissue Protector Bur does not cut. Wrong bur is used. Use only 19 long bur. 
Guard and Bur Bur is dull. Always use a new bur. 

Bur does not rotate. Wrong bur is used. Lubricate at narrow end 
Worn bearing in tip with one drop of oil. Return 
of guard. for service. 
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Repair and Maintenance Guide 

Instrument Symptoms Probable cause Cure 

Rhinoplasty Guard Bur does not fit. Wrong bur is used. Use only 40 long diamond 
and Bur bur. 

Bur does not rotate. Worn bearing at Lubricate bearing with one 
tip of guard. drop of oil. Return for 

service. 

Rand 20° Attachment Difficulty in inserting Dry blood may Clean with Hall Internation-
20 ° Attachment burs. accumulate at head al blitz spray cleaner. Flush 
90° Attachment of 90° or 70° thoroughly through bur hole 
70° Attachment attachment. with water or blood solvent 

before lubrication. 

Bur does not rotate. Lack of lubrication. Clean properly and lubricate 
Worn bearing in guard tip. 
tip. 

Steel, Carbide- Bur whipping. Bur may be bent. Use new burs. Seat all burs. 
Tip and Guards are not 
Diamond Burs being used. 

Dull burs. Bur re-used. Use new burs. 

Worn exhaust hose. Kinking of hose in Store with hose dis-
storage or autoclaving. connected. 

Locking attachments Assemble attachments with 
with handpiece hose disconnected. 
connected. 

All burs should be removed from attachments and cleaned with the autoclavable 
bur brush before sterilization. 

Air Driver II 

Attachments 

Sternum Guard 

Sternum Blade 

Motor loses speed. 

Excessive noise 
and heat. 

Guard is bent. 

Blade does not seat 
correctly into foot of 
guard. 

Blade cuts slowly. 

Blades break. 

Lack of proper 
lubrication. 

Worn bearings. 

Rough handling. 

Lubricate after use with 
3 - 5 drops of H. I. lubricant 
in the stand pipe at the dis­
connect end of drill. Run 
motor. 

Return for service. 

Keep guard protector over 
guard when not in use. Re-
turn bent guard for repair. 

Poorly cleaned. Guard Clean tip of guard with H. I. 
tip is packed with bone spray cleaner. 
dust. 

Blades are dull. 

Poor technique. 

Replace blades after one 
use. 

Check blade alignment in 
tip of guard. 
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Instrument Symptoms Probable cause Cure 

Excessive heat at Bent guard, lack of Clean foot with H. 1. spray 
guard tip. irrigating fluid, or cleaner. Return guard for 

guard foot clogged inspection. 
with bone dust. 

Oscillating Attachment does not Dirty. Clean thoroughly. Return 
Saw run. for repair. 

Reciprocating Loss of set-screw. Replace at factory. 
Saw 

Wire and Pin Jacobs chuck is stiff. Lack of lubrication Clean with H. I. cleaner. 
Driver 10,000 rpm and cleaning. 

220 



POWER SYSTEMS 

221 



Section VII POWER SYSTEMS 

Power Systems for Air-Driven Surgical Instruments* 

Many new hospitals and those undergoing remodeling are attempting to provide the 
necessary high-pressure gas service required to drive the air-driven surgical instru­
ments. The purpose of this chapter is to assist the hospital in making decisions as 
to the type of power source to be used, and how to provide that service to the surgi­
cal area. 

Pressurized Gas Power Sources 

The increasing acceptance of using air-driven surgical instruments in the operating 
room has generated its own unusual set of problems. The greatest single obstacle 
to their implementation as an "everyday" surgical tool has been the slow evolution 
of a completely satisfactory pressure system for powering the turbine handpiece. 
Generally speaking, three types of compressed gas systems have been considered: 
air; carbon dioxide (C02); and nitrogen (N2)' All of these are capable of being sup­
plied from cylinders, through a regulator and supply hose to the instrument. These 
three gases can also be manifolded** from cylinders onto a pipeline system, and 
piped to the required area of the hospital (compressed air would most likely be sup­
plied from a motor-driven compressor, rather than from cylinders). 

Selecting a Compressed Gas Power Source 

1. Compressed Air 

Based on cost alone, the cheapest and most abundant power source is air. The raw 
material is free for the taking, and is in the gaseous state over a wide range of tem­
peratures and pressures. However, the application of compressed air to the task of 
driving the surgical air-instrument demands that certain exacting prerequisites be 
met: air must be compressed under precisely controlled conditions, which include 
producing "oil free" compressed air, with provision for proper drying and filtering. 
The tiny turbine motors, some of which operate at 100,000 rpm, are precision 
instruments and will not tolerate impurities in the pressurized gas source. Regard­
less of the brand of air instrument employed, impurities such as dirt, oil and moisture 
must be eliminated from the pressurized gas source prior to delivery to the hand­
piece. Purchasing, installing and maintaining an air compressor system of sufficient 
quality and capacity for this specific application, is usually a rather costly under­
taking. 
Assuming that an air compressor system of sufficient quality was to be utilized, it 
is then necessary to examine the pressure and flow requirements of that system. It 
is not inconceivable that in a large hospital, three "light" drills and three "heavy" 
drills might be in service simultaneously. With the "light" drills requiring up to 6 
cubic feet per minute (cfm) each, and the "heavy" drills up to 15 cfm each, peak 
flow requirements would total 63 cfm. While this potential maximum demand would 
seldom occur, the compressed air system would have to be capable of delivering 
this flow, while maintaining a line pressure of 200 pounds per square inch (psi). 

* For additional information on "Pressurized Gas Powered Systems for Turbine-Driven Surgical Tools" request Form 
No. 2549, Ohio Medical Products, Madison, Wisconsin. 

** Jackson, F. E.: Shipboard Installation of High Pressure Air System for Actuation of Turbine Craniotomes. Military Med. 
Vol. 133, No.2, Feb. 1968. 
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These characteristics necessitate a two-stage compressor system, which should be 
of the duplex type, providing for occasional shutdown of one unit for maintenance 
and repair. Either unit of the duplex compressor system should be capable of sup­
plying 75% of the peak flow and pressure requirements. The system must also be 
equipped with electrical controls that will automatically allow both compressors 
to operate simultaneously during peak flow and pressure demands. As previously 
stated, these compressors must be of the "oil free" type, with provision for cooling, 
drying and filtering the air before delivery to the pipeline system. 
In summary, the primary objections to compressed air as a source of power are the 
very high initial cost of purchasing the system, coupled with the above average rou­
tine maintenance required to assure a constant supply of clean, dry air at the proper 
flow and pressure. 

2. Carbon Dioxide (C02) 

Carbon dioxide is also readily available, but at a cost that is approximately 25 % 
greater per hundred cubic feet than nitrogen. This gas is easily obtained in a purified 
form which exceeds U.S.P. * requirements. On the surface, at least, it appears that 
CO 2 should be considered as a source of power for turbine-driven surgical tools. 
The greatest obstacle to utilizing CO2 in this manner is that it is a liquid when stored 
in a cylinder at 70° F (839 psi cylinder pressure). In order to vaporize a sufficient 
amount of the liquid CO2 to meet high flow requirements, special equipment must 
be employed to add heat to the gas, which will increase normal vaporization rates. 
Since vaporization of a liquified gas is a cooling process, and the fact that manifolds 
are frequently placed outdoors in geographic areas subject to extremely cold tem­
peratures, additional problems of reduced vaporization seriously compound an al­
ready difficult situation. It is generally uneconomical and unsound, practically 
speaking, to attempt to maintain a satisfactory power source in this manner. 

3. Nitrogen (N2) 

Research and experience have shown that "dry, water-pumped" N2 is the ideal 
power source for air-driven instruments. It possesses the necessary favorable char­
acteristics to provide a source of power that is satisfactory in every respect. The gas 
is 99.995 % pure, dry and relatively inert (will not support combustion or cor­
rosion). Nitrogen, throughout the normal range of temperatures and pressures, is 
in the gaseous state and instantly available at the desired pressure. Flow rates are 
limited only by the type of regulating device utilized. Unlike an air compressor, the 
capacity of a nitrogen supply system can easily and inexpensively be enlarged to 
meet increasing demands, simply by adding additional cylinders. 

* United States Pharmacopeia. 
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Advantages oj Nitrogen as a power source are: 

1. Nitrogen is non-inflammable and self-cooling, The elimination of an ignition 
source for flammable anaesthetics reduces the danger of fire or explosion. 

2. Because nitrogen is the sole source of power, the instruments do not require 
sizable motors or additional attachments, and consequently, can be made small, 
light weight and self-contained. This also eliminates the number of cords, motors, 
stands, flexible cables and "foot pedals" from the floor. 

3. Nitrogen is independent of any other power source, therefore, maximum output 
is sustained throughout surgery. 

4. The power source is portable and can be carried into military situations. 

Types oJ water-pumped dry nitrogen grades recommended are: 

1. Dry High Purity Nitrogen - 99.995 % vapor free 
- 73 0 F dewpoint at maximum moisture content 

2. Ultra Dry High Purity - 99.998 % vapor free 
- 84 0 F dewpoint at maximum moisture content 

CAUTION: Neither oil-pumped nor commercial grades of nitrogen should be used 
because of the high-moisture content. 

Delivery Systems 

The preceding discussion is based on the assumption that one of these pressurized 
gases would be delivered to the operating room through a pipeline system, from 
either a compressor or a cylinder manifold. 

Advantages oj a piped system are: 

1. The nitrogen pipeline system eliminates the necessity of introducing a nonsterile 
cylinder into the operating room environment. 

2. It eliminates unnecessary and potentially hazardous traffic in the hospital's halls 
and elevators, resulting in damaged walls, doorways and elevator interiors. 

3. Valuable labor is saved as hauling cylinders and making repairs is eliminated. 

4. A piped nitrogen system completely solves another problem associated with the 
use of cylinders; that is, the single surgical procedure utilizing a turbine-driven 
tool which frequently consumes more than one-half the contents of an "H" cyl­
inder of nitrogen. Should a second procedure be initiated using the remaining 
contents of the cylinder, a mid-procedure cylinder exchange might well be re­
quired. This is undesirable for a number of reasons, not the least of which is 
patient safety. If a full cylinder is utilized for each procedure, the remaining con­
tents of each partially exhausted cylinder will probably be wasted. 

5. A piped nitrogen system supplies an uninterrupted flow of gas at optimum pres­
sure. Manifolded cylinders are economically scavenged to the minimum residual 
level (approximately 250 psi). 



Delivery Systems 

Alternative to a piped-in system: 

A common method of furnishing the power source in 
the operating room is with the H, K or T cylinder sup­
ported by a cylinder carrier. 

Exhaust hose extender 

A piped-in system may require additional hose length to reach the operating table. 
An exhaust hose extender (above) enables additional lengths of hose to be run from 
the cylinder to outside the operating room. Any instrument can be made with extra 
hose length when desired. 

Codes and Regulations 

There are presently no nationally recognized codes or recommendations specifically 
covering the piping of nitrogen, as now exists for oxygen and nitrous oxide (NFP A * 
Pamphlet * 565). Until such codes are established, it is recommended that NFPA 
Pamphlet * 565 be followed in the design and installation of piped nitrogen systems, 
except for obvious deviations which must be applied. These deviations would occur 
primarily in the sections dealing with line pressure levels and types of outlet con­
nections. A safe, functional system can thereby be assured. 

* National Fire Protective Association. 
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The following nitrogen pipeline system equipment components are consistent with 
the intent of the recommendations set forth in the NFPA Pamphlet # 565. 

Supply System 

A duplex manifold (two banks of cylinders) is considered to be the best means by 
which cylinders may be utilized to provide nitrogen to the pipeline. When the "in 
use" cylinder bank is depleted from a full 2,200 psi to approximately 250 psi, the 
manifold controls automatically begin supplying the pipeline from the "reserve" 
bank of cylinders. Manifolds are customarily located in an area convenient to the 
hospital's loading dock, to facilitate cylinder exchange. Both the unimatic and econ­
omy models are available in a range of capacities which will handle the require­
ments of any nitrogen pipeline system. 

Manifolds 

Air-powered surgical instruments are basically of two general types: the "light" 
turbine drills, which require maximum flows of 6 dm and a supply pressure variable 
up to 110 psi; and the "heavy" orthopedic and neurosurgical air motors, requiring 
an adjustable supply pressure up to 160 psi, and maximum flow rate of 15 dm. 
Assuming we are dealing with a typical situation anticipating average use of the 
air-driven surgical instruments, the following chart can be used to select a suitable 
nitrogen manifold to handle various size installations. 

Number of Operating Rooms 
Piped with Nitrogen 

1 
2 to 4 
5 to 8 
9 to 12 

13 to 16 
17 to 20 
21 to 24 
25 to 28 

A stand-mounted nitrogen manifold with 
"in use" and reserve cylinder banks. 

Recommended Sizes 
of Cylinder Manifold 

2 cylinders (1 each side) 
4 cylinders (2 each side) 
6 cylinders (3 each side) 
8 cylinders (4 each side) 

10 cylinders (5 each side) 
12 cylinders (6 each side) 
14 cylinders (7 each side) 
16 cylinders (8 each side) 



Pipeline System Components 

Valves 

One of the most important aspects of any piping system is the valving which is 
employed. Valves must be properly sized so that flow is not restricted. They must 
be positioned in the line so that either partial or total shut-off of the system may 
easily be accomplished, should maintenance or an emergency so require. The typical 
pipeline system will employ valves in a number of places, which include: main line 
shut-off; a shut-off at each riser base; and a shut-off valve for each operating room. 
Valves accessible to other than authorized hospital personnel must be installed in 
properly labeled valve boxes with frangible windows. 

The ball-type main line shut-off valve is lo­
cated near the nitrogen manifold. A quarter 
turn of this valve will completely shut off the 
flow of nitrogen to the entire pipeline system. 

Recessed valve box with single nitrogen valve. 

Recessed valve box with four valves. 

Pressure Control Cabinet 

The operational characteristics of available air instruments are such that it is nec­
essary to have a means of adjusting line pressure in the operating room, to match 
the various air-instrument pressure requirements. The required pressure adjustments 
range up to 160 psi at full rated turbine flow. Pressure regulation is accomplished 
by means of an adjustable regulator, located either up or downstream of the nitrogen 
service outlet, to which the turbine supply hose is connected. 

While the use of a downstream pressure-reducing regulator is slightly less costly, 
it is the least desirable method of pressure regulation from the standpoint of con­
venience, utility and appearance. This is particularly true in the typical situation 
where two or more nitrogen service outlets are installed in an operating room. This 
situation requires either a separate regulator for each outlet or removal and re­
attachment of a single regulator each time a different outlet is selected for use. The 
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external downstream regulator is generally bulky, subject to physical damage, and 
is a potential hazard to operating room personnel who may bumb into it, particularly 
when it is connected to various types of ceiling-mounted service outlets. 

It is recommended by Ohio Medical Products that an upstream pressure regulator 
be used, and they have available a nitrogen pressure control cabinet for this purpose. 
This control cabinet, in addition to the upstream regulator, contains the room shut­
off valve, line and wall outlets, pressure gauges, and a D. I. S. S. * service outl~t 

• Ohhl ....... --

Nitrogen pressure control cabinet. 

All of these components are housed in a single box, designed for recessed mounting 
in the wall of the operating room. An important feature of the nitrogen pressure 
control cabinet is the incorporation of a connection for piping regulated, pressurized 
gas to remote nitrogen service outlets. Operating room personnel are then able to 
regulate pressure at all nitrogen outlets in the surgery, from a single point. 

Alarm Systems 

A properly designed nitrogen pipeline system should include the following audio­
visual alarm signals: 

1. Switch-over warning signal 

Indicates that the "in use" bank of cylinders on the manifold has been depleted and 
the pipeline is being supplied from the "reserve" bank: This operating signal allows 
adequate time to replenish the empty bank with full cylinders insuring that the supply 
of nitrogen gas will never be completely exhausted. 

Four-light audio-visual alarm panel combines 
switch-over Warning Signal (1) and High and 
Low Main Line Pressure Warning Signals (2a) 
into a single unit. 

2. High and low main line pressure warning signals 

a. Since the system is designed to operate at a constant 200 psi, it is important 
to have an audio-visual warning of any significant fluctuation in main nitrogen 
supply line pressure. Pressure switches, connected to the main near the mani-

* Diameter Index Safety System. 
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fold, together with a relay control box, are employed to activate high and 
low line pressure warning signals. These are commonly adjusted to energize 
the alarm systems should line pressure drop to 175 psi or increase to 225 psi. 

Relay control box which connects high and low 
main line pressure switches to audio-visual alarm 
panel. 

b. The nitrogen manifold and the surgical suite are generally located on different 
floors of the hospital, separated by a considerable distance. There are one or 
more valves in the pipeline interspaced between the two areas. These valves could 
inadvertently be closed. It is strongly recommended that separate audio-visual 
warning signals monitoring high and low line pressure be installed in the surgical 
suite. 

This is a completely self-contained alarm panel 
monitoring the nitrogen system in the surgical 
suite for abnormal line pressures. 

• 

To assure optimal utilization of the nitrogen pipeline system, experience has shown 
that a few basic rules regarding alarm system design and location should be ob­
served. First, the switch-over alarm warning signal and the high-low main line pres­
sure warning signals should be combined into a single multi-signal alarm panel, and 
be located within the hospital so as to assure 24-hour surveillance. To accomplish 
this objective, one set of signals is usually installed at the telephone switchboard. A 
duplicate set is usually installed in the engineer's office, or master control station. 
Second, normal/abnormal main line pressure warning signals, for location in the 
surgical suite, should be incorporated into a complete self-contained line pressure 
alarm panel, with a pressure gauge, to facilitate installation in the corridor wall ap­
proximately five feet above floor level, for easy observation and accessibility. Third, 
all alarm panels, in addition to having a horn or buzzer and signal lights, should 
include a buzzer-silencing switch and a means of quickly testing all lights and au­
dible alarms for functional integrity. 
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Piping 

The piping of nitrogen, like all medical gases, is accomplished through the use of 
pre-cleaned Type "K" seamless copper tubing. All joints are silverbrazed, while 
threaded connections utilize a suitable sealing compound. Prior to being placed in 
service, the pipeline system should be blown clean of moisture and foreign matter, 
through the use of "oil free" compressed air or "dry, water-pumped" cylinder ni­
trogen. This procedure is recommended even though the tubing is delivered pre­
cleaned and capped by the manufacturer. Suitable testing procedures should be per­
formed, including a 24-hour standing pressure test, to determine if leaks are present 
in the system. 

NOTE: If this method is used, a Regulator is not required. To connect Hall 
instruments to the wall, a D. I. S. S. Nitrogen Adapter is necessary. 

CAUTION: Do not connect the D. I. S. S. Nitrogen Adapter to a wall or ceiling out­
let without verifying correct Hall operating nitrogen pressures. 

The use of the upstream pressure control cabinet also includes the important safety 
feature of allowing equipment connections to be made at zero pressure, rather than 
at 200 psi. (Without a nitrogen pressure control cabinet, the downstream regulator 
would require attachment and removal from an outlet at full line pressure). 

Service Outlets 

Because a nitrogen pipeline system deals with line pressures up to four times greater 
than those found in medical gas pipeline systems, more attention must be given to 
the potential safety hazards that may exist, particularly for uninformed and/or un­
trained personnel. Safety has been a primary consideration in the design of all com­
ponents for nitrogen pipeline systems, and in the hands of trained personnel, re­
presents a minimal hazard to the user. What hazard does exist is that which is as­
sociated with the connection and removal of the turbine supply hose adapter, at 
elevated pressures. 
To provide complete non-interchangeability of gas services and maximum personnel 
safety, Ohio recommends the exclusive use of the D. I. S. S. threaded connection 
(Compressed Gas Association = 1120) for all nitrogen service outlets. For 200 psi 
nitrogen pipeline applications, the D. I. S. S. connections have the desirable feature 
of providing several threads of engagement between the nut and male thread, before 
the supply valve opens. The adapter is thereby prevented from blowing off, as is 
possible with quick-disconnect fittings not properly engaged. Existing surgical in­
struments equipped with a Schrader compressed air quick-disconnect-type con­
nector can readily be converted to a threaded-type D. I. S. S. nitrogen adapter. 



Service Outlets 

Attach the Schrader fitting to the D.l.S.S. adapter. Secure the adap­
ter with a hex wrench. 

The D. 1. S. S. nitrogen adapter permits safe, sure connection to the nitrogen pressure 
supply without altering the Schrader compressed air connector. 

Service outlets for nitrogen, in addition to being wall-mounted, can be included in 
ceiling-mounted equipment, such as ceiling columns and straight gas tracks, together 
with the medical gas and vacuum outlets. 

All of the foregoing information and data has been presented to aid those who are 
contemplating the use of air-driven instruments for surgery. We believe that this 
information will provide them with some idea of the problems and considerations to 
be examined when attempting to utilize these instruments in the hospital. The infor­
mation is by no means complete; however, it does represent a basic picture of how 
provision can be made for air-driven surgical instruments, considering tr 
design and economic aspects of the situation. 
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Engineering and Air Instrument Glossary 

atn: Atmosphere; an European unit measuring the air pressure in storage or when 
operating the instruments. 

Braking Time: Elapsed time (measured in seconds) between release of throttle and 
end of bur rotation. 

Bur Safe Line: A line delineated by H. I. Inc. for every Bur; when Bur is placed 
in the instrument properly, the Safe Line will not be visible. 

Bur Release: The tip of the Bur Release is inserted on the side of the H. I. 20 0 ; 

this opens the Collet for insertion of Burs. 

cfm: Cubic feet per minute. 

cfh: Cubic feet per hour. 

Carbide- Tip Bur: A Bur with a steel shank and carbide tip; the steel reduces chance 
of bur breakage; the carbide provides long-lasting sharpness. 

Coaxial Hose: A pair of hoses, one running within the other. 

Dry Nitrogen (High Purity): 99.995 % pure; 5 grains of water vaporllOOO cubic 
feet; approximate dewpoint at maximum moisture content: - 73 0 F and - 58 0 C. 

Diffuser: A device to disperse a force (such as exhaust nitrogen) nondirectionally. 

Exhaust: An arrangement for withdrawing gases (such as nitrogen). 

H (or K) Nitrogen Cylinder: Colored black; 244 cubic feet; 2200 psi at 70 0 F; 9" 
outside diameter; 56" high; 149 pounds (full); 133 pounds (empty); CGA 580 
thread. Hand K cylinders are being replaced by T cylinders. 

Lever Slot: The aperture into which the Bur Changer for the H. I. 20 0 is placed 
to release the Collet for inserting or extracting Burs. 

Lubricate: To make smooth or slippery with a suitable lubricant. 

Nitrogen: A colorless, tasteless, odorless gaseous element that constitutes 78 % of 
the atmosphere by volume. 

Nitrogen Consumption: Amount of nitrogen consumed by an air instrument over 
a specified period of time. 

psi: Pounds per square inch; unit measuring the pressure of air in storage or when 
operating the instrument. 

Pull-Out Force: Amount of force (measured in p()unds) required to manually pull 
a Bur from the Collet. 

Quick Connector: A push-lock, l/S -turn release device to couple H. I. tools to H. I. 
Regulator. 

rpm: Revolutions per minute; unit measuring the speed of the instrument. 

Runaway rpm: The natural rpm that a machine will seek at full speed. 

Self-Lubrication: Internal lubrication of a unit by the manufacturer. There is no 
need for any further internal lubrication. 

Strength: Quality or state of being strong; capacity for exertion or endurance; power 
to resist force. 
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Swivel: A device joining two parts so that one or both can pivot freely. 

T Nitrogen Cylinder: Colored black; 300 cubic feet; 2640 psi at 70° F; 9 1/4" outside 
diameter; 60" high; 165 pounds (full); 143 pounds (empty); CGA 580 thread. 

Torque: Moment of force; the tendency of the force to rotate the shaft about an 
axis; commonly expressed in foot-pounds or inch-pounds. Torque is the meas­
ure of the capability of an instrument to do work. 

Turbine: A rotor (assembly of axial vanes which form peripheral open-ended cham­
bers) which causes a resistance to a directed pneumatic stream and creates a 
high-speed rotary motion. 

Torque-Increasing Device: A patented device designed by H. I. Inc. to automatically 
increase the torque, or work capability, of the Air Drill 100 as the unit is being 
used. 

Variable Speed: Controlled speed change through a H. I.-patented valve mechanism. 

Vane Motor: A pneumatic displacement motor utilizing moveable phenolic strips, 
or vanes, as chambers. High-pressure nitrogen expands in the chambers, creating 
rotary movement. 

Vulcanized Rubber: Crude or synthetic rubber treated chemically to give it useful 
properties (as elasticity, strength, and stability). 
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Accessories 
for air drill, 194 
for air driver, 207 

Acoustic neuroma, transtemporal translabyrinthine 
approach to, 120-121 

Air, compressed, as power source, 222-223 
Air drill, 191-195 

accessories for, 194 
assembly of, 195 
attachments for, 192-193 

repair guide for, 218-219 
bur guards for. See Bur guards 
foot control for, 104, 114, 115, 116, 124 
instrument-hose disconnect for, 195 
lubrication of, 188 
micro air drill, 118, 119 
repair guide for, 218-220 
safety lock for, 195 
specifications for, 191 
speeds of, 182 
throttle extension lever for, 112,131,191,200 

Air driver, 206-217 
accessories for, 207 
assembly of, 216-217 
attachments for, 208-215 

repair guide for, 219-220 
with biopsy-needle adaptor, 168,215 
instrument-hose disconnect for, 216 
lubrication of, 189 
repair and maintenance guide for, 219 
safety lock for, 216 
saw attachments for, 10,64,208-211 
specifications for, 206 
speeds of, 182 

selector ring for, 217 
with wire and pin driver, 74,76 

Air leaks, 218 
checking of connections for, 180 

Air pressure regulator, 178-183, 194, 207 
See also Regulator 

Alarm systems, for pipeline system, 228-229 
Alveolectomy, maxillary, 90 
Alveoplasty, periodontal, 102-103 
Ameloblastoma, mandibular, ostectomy of, 84-85 
Angle attachments 

repair guide for, 219 
size 20° angle, 192 

assembly of, 200 
in facial surgery, 18 
maintenance of, 201 
in oral surgery, 52,68,81,88,99 
Rand angle, 192,200 
repair guide for, 219 
in temporal bone surgery, 112, 114, 115, 116, 

122 
size 70 ° angle, 192 

assembly of, 204 
maintenance of, 205 
in oral surgery, 100, 102 
repair guide for, 219 

size 90 ° angle, 192 
assembly of, 202 

Index 

Angle attachments (continued) 
size 90° angle 

in facial surgery, 4,8,12,31,35 
maintenance of, 203 
in oral surgery, 61, 77, 78, 80, 81, 84, 91, 92, 

94,96,99 
repair guide for, 219 
in soft tissue surgery, 166 
in temporal bone surgery, 122 

Wullstein, for micro air drill, 118 
Aortic valve, calcified, operative management of, 

170-171 
Apicoectomy, of maxillary incisor, 100-101 
Arteries, intimectomy of, 172 
Arteriosclerosis, lower extremity soft tissue trauma 

in, 163 
Arthritic joints of hand, silastic implants for replace­

ment of, 146-154 
Arthroplasty, trapeziometacarpal, 136-141 
Assembly 

of air drill, 195 
of air driver, 216-217 
of angle attachments, 200, 202, 204 
of biopsy-needle adaptor, 215 
of burs and bur guards, 198-199 
of laminectomy guard, 199 
of oscillating saw and blades, 211 
of reciprocating saw and blades, 209 
ofregulator, 178-181 
of tissue protector guard, 199 
of wire and pin driver, 213 

Attachments 
for air drill, 192-193 

repair guide for, 218-219 
for air driver, 208-215 

repair guide for, 219-220 
angle. See Angle attachments 
biopsy-needle adaptor, 168,215 
nail extractors, 208 
prosthesis extractor, 208 
rack for, 31, 194, 198 
saw, 208-211 

See also Saw attachments 
wire and pin driver, 212-213 

See also Wire and pin driver 
See also Bur guards 

Auditory meatus, osteoma of, excision of, 112-113 
Auricle, reconstruction of, 38-39 
Autoclave case, 184, 194,207 

Biopsy 
bone-biopsy burs, 36, 167 
liver, 168-169 
lung, 169 
tissue, 166 

Biopsy-needle adaptor, 168,215 
assembly of, 215 

Blades 
for oscillating saw, 10,210 
for reciprocating saw, 64,208 
sternum, repair guide for, 219 

Blitz cleaner, 194,198,201,203,205,207 
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Blood vessels, intimectomy of, 172 
Bone-biopsy burs, 36, 167 
Bone gouges, 210 
Brush for burs, 194 

use of, 197,219 
Bur(s), 196-197 

assembly with angle attachments, 200,202,204 
assembly with guards, 198-199 
biopsy, 166 
bone-biopsy, 36, 167 
brush for, 194 

use of, 197,219 
carbide-tip, 196 

Sec also Carbide-tip burs 
changer for, 194 
diamond, 197 

Sec also Diamond burs 
entanglement in gauze, prevention of, 173 
friction-grip, dental, 100, 102, 104, 204 
maintenance of, 197 
pressure on, effects of, 7, 22, 29, 30, 40, 59, 155 
rack for storage of, 31, 194, 198 
repair guide for, 219 
skidding of, prevention of, 6,77, 124 
skipping of, 40 
stalling of, prevention of, 40, 71 
steel, 196 

See also Steel burs 
Swanson reaming, 136, 142, 146, 149 
wire-pass. See Wire-pass burs 
Wullstein, for micro air drill, 118 

Bur guards, 198-199 
Cloward, 193 
laminectomy, 193 

assembly of, 199 
repair guide for, 218 

long, 193 
in facial surgery, 8, 12,24,36,38 
in oral surgery, 46, 56, 61, 86 
in soft tissue surgery, 160,167,172 
in temporal bone surgery, 120 

maintenance of, 198 
medium, 193 

in facial surgery, 7,15,18,21,26,31,34,36,38 
in hand surgery, 130, 136, 142, 146 
in oral surgery, 48,66,70,73,84,87,94,95, 

98, 100 
in soft tissue surgery, 160,163,166,167,170 

repair guide for, 218 
rhinoplasty, 28,30, 193 

repair guide for, 219 
sternum, repair guide for, 219 
tissue retractor, 193 

assembly of, 199 
in facial surgery, 28,29 
in oral surgery, 48, 89, 90 
repair guide for, 218 

value of, 155, 173, 197 
wire-pass, with biopsy-needle adaptor, 168, 215 

Calcific embolization, prevention of, 170-171 
Caldwell-Luc operation, 7 
Capillary hemangiomas, camouflage of, 164-165 
Carbide-tip burs, 196 

for micro air drill, 118 
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Carbide-tip burs (continued) 
size 02, 26, 35, 48, 170 

long, 81 
size 04, 31, 34 

long, 52 
short, 92,94,96,99, 122 

size 06, 15,21,66,95,98, 130 
long, 18,68 

size 08, 87, 94, 100 
long, 46,99 
short, 91, 92, 97 

size 10 short, 122 
Carbon dioxide, as power source, 223 
Carpal lunate implants, silastic, 142-145 
Carpal scaphoid implant, silastic, 130-135 
Chin 

microgenia of, 26-27 
prominent, 66-67 

Chisels, use of, 34, 50, 60, 72 
Cholesteatoma, surgery for, 122-123 
Cleaner, blitz, 194,198,201,203,205,206 
Cleaning of instruments, 173, 187 

angle attachments, 201 
bur guards, 198 
oscillating saw attachment, 211 
reciprocating saw attachment, 209 

Cloward bur guard, 193 
Compressed gas power systems, 222-224 
Condylectomy, mandibular, 68-69 
Corrosion, prevention of, 190 
Cryosurgery, in Meniere's disease, 116-117 
Cylinders for compressed gas, 225 

banks of, for pipeline system, 226 
Cyst 

globulomaxillary, marsupialization of, 87 
mandibular dentigerous, unroofing of, 86 

Dacryocystorhinostomy, 36-3 7 
Delivery systems, for pressurized gas, 224-231 
Dental burs, friction-grip, 100, 102, 104, 204 
Dentistry, operative, 104-105 
Dermabraders, 160 
Dermabrasion, 160-162,173 
Dermatattoo, 164-165 
Diamond burs, 197 

for micro air drill, 118, 119 
for polishing of materials, 39, 88 
size 07 long, 38, 160, 172 
size 19 long, 88 
size 20 long, 8, 36 
size 21 long, 120 
size 22 long, 61 
size 23 long, 114, 115 
size 28 long, 116 
size 40 long, 28 
value of, 37, 62, 106, 114, 124, 173 

Disconnection 
of hose from air drill, 195 
of hose from air driver, 216 
of instruments from regulator, 182-183 

"Dish face" deformity, reconstruction of, 15-17 

Ear 
reconstruction of, 38-39 
See also Temporal bone surgery 

Embolization, calcific, prevention of, 170-171 



Equipment guide, 175-220 
air drill, 191-195 
air driver, 206-217 
air pressure regulator, 178-183,194 
angle attachments, 200-205 
burs, 196-197 

guards for, 198-199 
cleaning of instruments, 187 
handling and care of instruments, 189-190 
lubrication, 188-189 
and repair and maintenance guide, 218-220 
sterilization procedures, 184-186 

Extender for hose, 225 
Extension levers 

for air drill throttle, 68,112,131,191,200 
for air driver throttle, 74,207,209,211,213 

Facial surgery, 1-42 
auricular reconstruction, 38-39 
Caldwell-Luc operation, 7 
Dacryocystorhinostomy, 36-37 
in "dish face" deformity, 15-17 
in frontal bone fibroma, 35 
Kriinlein procedure in, 34 
mandibular resection, segmental, 10-11 
mandibular symphysis advancement, 21-23 
maxillectomy, total, 24-25 
in microgenia, 26-27 
nasal reconstruction, 28-33 
in orbital floor fractures, 4-6,8-9 
in retromaxillism, 12-14 
technique suggestions in, 40 
in tumor of ascending ramus, 18-20 
in zygoma fractures, 4-6 

Fenestration, of stapes footplatc, 119 
Fibroma, excision of, 167 
Fixation pins, with wire and pin driver, 10, 74, 76, 

212-213 
Foams, hemostatic, 40, 106 
Foot control 

for air drill, 104,114,115,116,124,173,194 
for air driver, 206 

Footplate of stapes, fenestration of, 119 
Fractures 

mandibular 
figure eight wiring of, 77 
internal-external fixation of, 74-76 
intraoral reduction of, 78-79 
simple fixation of, 76 

orbital floor, fixation of, 4-6, 8-9 
zygoma, fixation of, 4-6 

Friction-grip dental burs, 100, 102, 104,204 
Frontal bone fibroma, excision of, 35 

Gas, for sterilization of equipment, 186 
Gauze packing 

bur entanglement in, prevention of, 173 
of cardiac ventricular cavity, 170, 171 
in maxillary osteotomy, anterior, 49 

Gelfoam, for hemostasis, 40, 106 
Globulomaxillary cyst, marsupialization of, 87 
Gouges, bone, 210 
Grafts 

alloplastic 
carpal lunate, 142-145 

Index 

Grafts (continued) 
alloplastic 

carpal scaphoid, 130-135 
in excision of tumor of ascending ramus, 20 
in fractures of orbital floor, 8-9 
for replacement of destroyed hand joints, 146 

to 154 
sizes available for hand reconstruction, 144,150 
trapezium, 136-141 

bone 
in auricle reconstruction, 39 
in "dish face" deformity, 15-17 
to mandible, immobilization of, 81-83 
after mandibular Osteotomy, bilateral, 63 
for mandibular symphysis advancement, 23 
in microgenia, 26-27 
in retromaxillism, 14 
after subtotal nasal reconstruction, 31-33 

patch, in intimectomy, 172 
skin, preparation of site for, 163 

Guards, See Bur guards 

Hand reconstructive surgery, 127-155 
carpal lunate implant, silastic, 142-145 
carpal scaphoid implant, silas tic, 130-135 
and hyperextension of metacarpophalangeal joint, 

141 
replacement of destroyed joints, 146-154 
technique suggestions in, 155 
trapezium implant, silastic, 136-141 

Hemangiomas, capillary, camouflage of, 164-165 
Hemostasis 

foams in, 40, 106 
in intimectomy, 172 

Hex wrench, 206,207,210 
Hose 

air leaks from, 218 
checking of connections for, 180 

disconnected from air drill, 195 
disconnected from air driver, 216 
exhaust extender for, 225 

Impacted teeth. See Teeth 
Implants, silastic. See Grafts, alloplastic 
Instruments. See Equipment guide 
Intimectomy, 172 
Irrigation fluids 

in facial surgery, 11,25,36,40 
in hand surgery, 150, 155 
in oral surgery, 46, 64, 71, 75, 80, 98 
in soft tissue surgery, 171,173 
in temporal bone surgery, 110,113,114,121,124 

Joints of hand, silas tic implants for replacement of, 
146-154 

Kriinlein operation, 34 
Kiintscher nail extractors, 208 

Laminectomy bur guard, 193 
assembly of, 199 
repair guide for, 218 

Leaks of air from hose, 218 
checking of connections for, 180 

Liver biopsy, 168-169 
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Lubricant for instruments, 189, 194,206 
Lubrication 

of air drill, 188 
of air driver, 189 
of angle attachments, 201,203,205 
of bur guards, 198 

Lung biopsy, 169 

Maintenance of equipment, 173,218-220 
See also Repair and maintenance 

Mandible 
ameloblastoma of, ostectomy of, 84-85 
ankyloscd deciduous molar in, excision of, 96-97 
condylectomy of, 68-69 
degloving of, for mentoplasty, 26, 66-67 
dentigerous cyst of, unroofing of, 86 
fractured 

figure eight wiring of symphysis in, 77 
internal-external fixation of, 74- 76 
intraoral reduction of, 78-79 
simple fixation of symphysis in, 76 

immobilization of grafts to, 81-83 
impacted third molar in, sectioning of, 94 
microgenia repair, 26- 27 
osteotomy of 

bilateral midsagittal, 56-60 
bilateral oblique sliding, 52-55 
horizontal, 64- 66 
intraoral step, of body, 61-63 
vertical, 46-47 

resection of, segmental, 10-11 
symphysis advancement, 21-23 
torus mandibularis removal, 89 
tumor of ascending ramus, 18-20 
unerupted second bicuspid in, removal of, 95 

Marsupialization, of globulomaxillary cyst, 87 
Mastoid cortex, removal of, 114 
Mastoidectomy, radical, 115 
Maxilla 

alveolectomy of, 90 
apicoectomy of incisor, 100- 101 
edentulous, removal of palatal root from, 91 
globulomaxillary cyst, marsupialization of, 87 
impacted palatal cuspid removal, 99 
impacted third molar removal, 98 
maldevelopment of, 12-14 
osteotomy of, anteroir, 48-52 

Maxillectomy, total, 24-25 
Meniere's disease, cryosurgery in, 116-117 
Mentoplasty, degloving of mandible for, 26,66-67 
Micro air drill, 118, 119 
Microgenia, ridge onlay graft for, 26-27 
Moore prosthesis extractor, 208 

Nail extractors, Kiintscher, 208 
Nasal reconstruction, 28-33 

removal of hump, 29 
rhinoplasty, 30 
subtotal, grafting after, 31-33 

Needles, biopsy, 168 
adaptor for, 168,215 

Neuroma, acoustic, transtemporal translabyrinthine 
approach to, 120-121 

Nevus f1ammeus, camouflage of, 164-165 
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Nitrogen 
pipeline system for, 226-231 
as power source, 223-224 
regulator for tank, 194,206 

attachment of, 178-180 
spare tank for emergencies, 180 

Nose, reconstruction of, 28-33 
See also Nasal reconstruction 

Nursing personnel, information for, 176 

Oil, for instruments, 189, 194,206 
Oiling of instruments, 188 -189 
Oral surgery, 43 - 106 

alveoplasty, periodontal, 102-105 
ankylosed deciduous mandibular molar excision 

of, 96-97 ' 
apicoectomy of maxillary incisor, 100-101 
condylectomy, 68-69 
degloving of mandible for mentoplasty, 26,66-67 
dentistry, operative, 104-105 
immobilization of grafts to mandible, 82-83 
impacted mandibular third molar horizontal 

sectioning of, 94 ' , 
impacted maxillary third molar, removal of, 98 
impacted palatal maxillary cuspid, removal of, 99 
interseptal wiring, 80 
in mandibular fractures. See Mandible, fractured 
mandibular osteotomy. See Mandible, osteotomy of 
marsupialization of globulomaxillary cyst, 87 
maxillary alveolectomy, 90 
maxillary osteotomy, anterior, 48-52 
orthodontia, surgical, 70-73 

in interincisal diastematas, 73 
ostectomy of mandibular ameloblastoma, 84-85 
palatal root removal from edentulous maxilla, 91 
partially impacted wisdom tooth, removal of, 92 

to 93 
technique suggestions in, 106 
torus mandibularis removal, 89 
torus palatinus removal, 88 
unerupted mandibular second bicuspid, removal of, 

95 
unroofing of mandibular dentigerous cyst, 86 

Orbital floor, fractured 
alloplastic restoration of, 8-9 
fixation of, 4-6 

Orthodontia, surgical, 70-73 
in interincisal diastematas, 73 

Oscillating saw attachment, 10, 210-211 
repair guide for, 220 

Osteotomy 
interdental, 73 
mandibular. See Mandible, osteotomy of 
maxillary, anterior, 48-52 
nasal, lateral, 30 
in surgery for cholesteatoma, 122, 123 

Palatal maxillary cuspid, impacted, removal of, 99 
Palatal root removal, from edentulous maxilla, 91 
Palantinus torus, removal of, 88 
Patch graft, in intimectomy, 172 
Periodontal alveoplasty, 102-105 
Pigments, intradermal injection of, 164-165 
Pins, fixation, wire and pin driver for, 10, 74, 76, 

212-213 



Pipeline system for pressurized gases, 224-231 
advantages of, 224 
alarm systems for, 228-229 
alternative to, 225 
codes and regulations for, 225 
cylinder manifolds for, 226 
piping for, 230 
pressure control cabinet for, 227-228 
service outlets for, 230- 231 
valves for, 227 

Piping, for medical gases, 230 
Power systems, 221-231 

air for, 222-223 
carbon dioxide for, 223 
nitrogen for, 223-224 
pipeline system for, 224-231 
sources of pressurized gas for, 222 

Pressure 
on bur, effects of, 7,22,29,30,40,59, 155 
on dermabrader, effects of, 160, 173 

Pressure control cabinet, of pipeline system, 227 
to 228 

Pressure regulator. Sec Regulator for air pressure 
Prostheses 

Moore extractor for, 208 
Sec also Grafts, alloplastic 

Rack, for burs and attachments, 31, 194, 198 
Rand 20° angle, 192,200 

repair guide for, 219 
Reaming burs, Swanson, 136, 142, 146, 149 
Reciprocating saw attachment. See Saw attachment, 

reciprocating 
Regulator of air pressure, 178-183, 194,206 

attachment of air instruments to, 180-181 
attachment to nitrogen tank, 178-180 
disconnection of instruments from, 182-183 
for pipeline system, 227-228 
pressure settings in, 181,182 
twin outlets in, 178 

Repair and maintenance, 173,218-220 
of air drill, 218 
of air driver, 219 
of angle attachments, 201,203,205,219 
of attachments 

for air drill, 218-219 
for air driver, 219- 220 

of bur guards, 198, 218 
of burs, 197, 219 
of oscillating saw and blades, 211,220 
of reciprocating saw and blades, 209,220 
of rhinoplasty guard, 219 
of sternum blade and guard, 219 
of tissue protector guard, 218 
of wire and pin driver, 213,220 

Retractors, usc of, 106 
Rctromaxillism, repair of, 12-14 
Rhinoplasty, 30 
Rhinoplasty guard, 28, 30, 193 

repair guide for, 219 

Safety lock 
for air drill, 195 
for air driver, 216 

Saline irrigations. Sec Irrigation fluid 

Index 

Saw attachments, 208-211 
oscillating, 10,210-211 

repair guide for, 220 
reciprocating, 64,208-209 

assembly of, 209 
maintenance of, 209 
repair guide for, 220 

Service outlets, for pipeline system, 230- 231 
Silastic implants. See Grafts, alloplastic 
Skidding of bur, prevention of, 6, 77, 124 
Skin grafts, preparation of site for, 163 
Skipping of burs, prevention of, 40 
Sloughs of skin, management of, 163 
Soft tissue surgery, 157-173 

for calcified aortic valve, 170-171 
camouflage of capillary hemangiomas, 164-165 
dermabrasion, 160-162, 173 
fibroma excision, 167 
intimectomy, 172 
liver biopsy, 168-169 
for skin sloughs, 163 
technique suggestions in, 173 
tissue biopsy, 166 

Specifications 
for air drill, 191 
for air driver, 207 

Speed 
of air drill and air driver, 182 
control with extension levers. See Extension levers 
increasing of, 106 
reduction of, 40 
selector ring for, 217 

Spotting of instruments, prevention of, 190 
Staining of instruments, prevention of, 190 
Stalling of bur, prevention of, 40,71 
Stapes footplate fenestration, 119 
Steam, for sterilization of equipment, 184-185 
Steel burs, 196 

size 03 long, 199 
size 07, 7, 15,38,66,84 

long, 46, 52, 86, 172 
oval, 14 
short, 81 

size 12, 73 
long, 12,24,46 
short, 12,61,81,84 

size 14, 48,70, 146 
long, 52, 56 

size 19, 28 
long, 18,48,68,89,90,122,199 

size 20 long, 88 
size 21 long, 56,61,115 
size 22 long, 116 
size 23, 136, 146 

long, 112, 114 
size 24 long, 120 

Sterilization of equipment, 173, 184- 186 
autoclave case for, 184,194,206 
gas, 186 
steam, 184-185 

Sternum blade and guard, repair guide for, 219 
Stiffness of instruments, prevention of, 190 
Swanson reaming burs, 136, 142, 146, 149 

Tanks for nitrogen. See Nitrogen 
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Tattooing, for camouflage of capillary hemangiomas, 
164-165 

Technique suggestions 
in facial surgery, 40 
in hand surgery, 155 
in oral surgery, 106 
in soft tissue surgery, 173 
in temporal bone surgery, 124 

Teeth 
ankylosed deciduous mandibular molar, excision 

of, 96-97 
apicoectomy of maxillary incisor, 100-101 
impacted mandibular third molar, horizontal, 

sectioning of, 94 
impacted maxillary third molar, removal of, 98 
impacted palatal maxillary cuspid, removal of, 99 
palatal root removal from edentulous maxilla, 91 
partially impacted wisdom tooth, removal of, 92 

to 93 
unerupted mandibular second bicuspid, removal 

of, 95 
Temporal bone surgery, 109-124 

auditory meatus osteoma excision, 112-113 
in cholesteatoma, 122-123 
cryosurgery in Meniere's disease, 116-117 
fenestration of stapes footplate, 119 
mastoid cortex removal, 114 
mastoidectomy, radical, 115 
middle ear exposure, 118 
technique suggestions in, 124 
translabyrinthine approach to acoustic neuroma, 

120-121 
Throttle extension. See Extension levers 
Throttle retainer, for foot control, 104, 114, 115, 

116, 194,206 
Tissue biopsy, 166 
Tissue retractor guard. See Bur guards, tissue re­

tractor 
Torque 

increase in, 182 

240 

Torque (continued) 
reduction of, 40 

Torus mandibularis, removal of, 89 
Torus palatinus, removal of, 88 
Trapezium implants, silastic, 136-141 
Tumors 

acoustic neuroma, approach to, 120-121 
of ascending ramus, excision of, 18-20 
facial, Kriinlein procedure in, 34 
fibroma excision, 167 
frontal bone fibroma, 35 
mandibular ameloblastoma, ostectomy of, 84-85 
osteoma of auditory meatus, excision of, 112-113 

Ultrasonic cleaners, warnings against, 173, 186 

Valves, for pipeline system, 227 
Vascular conditions, intimectomy in, 172 
Ventricular cavity, cardiac, gauze packing of, 170, 

171 

Wire-pass burs 
size 26, 15,36,146 

short, 4,77,78,80 
size 27, 18,21,26,163 

long, 46, 52, 56 
short, 31,77,78 

size 28, 7 
short, 8,77,78 

Wire-pass guard, with biopsy-needle adaptor, 168, 
215 

Wire and pin driver, 10,74,76,212-213 
assembly of, 213 
maintenance of, 213 
repair guide for, 220 

Wrench, hex, 206,207,210 
Wullstein angles and burs, 118 

Zygoma, fractured, fixation of, 4-6 
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