] 1

i

ﬁu f«

=

”; !);I::!“l
;( ﬁl fdl
bl L .

SAMTEL WooD 7tose rm with the Hhoulder blade was torn

/7"’ 772‘/4 4 U’dﬂ[ 1737 Ae nwad hf/w to St Shomasy
1/66‘@( o° m&@ 7&%{77}9 fe was Cuwred, by Y Ferzee

Lubluahd by Samauel Nt les m/cy y7 3724 rf/.xr/urmnrlkr/ w17



The |
Forequarter Amputation

BY

H. F. MOSELEY

MA,DM,MCh(Ozxon),FRCS (Eng and Canada), FACS

Hunterian Professor, Royal College of Surgeons of

England ; Assistant Professor of Surgery, McGill

University; Associate Surgeon, Royal Victoria
Hospital, Montreal, Canada

ILLUSTRATED BY
HELEN T MacARTHUR, BA

With 11 Plates 1n Colour
and 25 Figures in Black and White

E. & S. LIVINGSTONE LTD.
EDINBURGH AND LONDON

1957



THIS WORK IS
DEDICATED TO

JOHN THOBURN WILLTIAMSON

BA,MSc,PhD DSc

Graduate of McGill University, and
Canadian Geologist whose scientific
knowledge, industry, and spirit of ad-
venture guided lum to his life’s work
i the diamond fields of Tanganyika

Printed in Great Britain



Preface

The incentive to assemble these materials for publication originated
when three patients requiring a forequarter amputation presented in close
sequence

On consulting the literature, 1t appeared that a contribution would be
made by prowiding a short monograph covering the historical aspects, the
anatomical considerations, mdications, and operative procedures, with the
chief emphasis placed on the detailed surgical anatomy of this region as 1t
applies to the forequarter amputation whether performed by the Berger or
the Littlewood technique As the project developed, the inclusion of scapul-
ectomy seemed necessary in order to define the indications more accurately
and to review the knowledge on this partial ablation of the shoulder girdle

Further, 1t seemed worth while to include a chronological case recording
of the traumatic avulsions of the forequarter, since such an up-to-date listing
did not appear in the surgical literature This tabulation 1s as complete as
seemed practical and justifiable 1n relation to this project Statistical studies
relating to the operative procedures for neoplastic disease will be found 1n
the articles of Rogers, Buchanan, de Nancrede, Pack, and others quoted
the text and reference list

The coverage of this monograph thus appeared to be a logical extension
of the author’s publication “ Shoulder Lesions,” yet too detailed and special-
1sed to include 1n a future edition of that work

Although 1n the future radical surgery for neoplastic disease may be
largely outmoded by chemotherapeutic advances such as we have witnessed
for infective processes, 1t 1s hoped that this work will assist those who must
undertake these major procedures 1n the intervening pertod

H F MOSELEY
Montreal, Canada
1957



Acknowledgments

During the assembly and review of the matenals for this monograph
the author has been keenly aware of the assistance, readily visible throughout
this volume, which he has received from various individuals and numerous
sources of reference

In the first place, appreciation must be extended to Miss Helen
MacArthur, Medical Illustrator at the Royal Victoria Hospital. who has not
only produced all the beautiful and accurate drawings but has also assisted
i the dissections, library research, and integration of the materials Her
valuable help on this project, which represents our sixth book publication
together, 1s herein recorded

Those acquainted with the surgical literature will realise the debt that
the profession and the present author owe to Dr George T Pack. whose
wrnitings are the modern classics on this interesting subject His advice has
been of the greatest assistance in preparing this work, which reflects many
of his contributions

Further materials have been provided by Dr Charles O Bechtol, Dr
James C Callahan, Dr Bradley Coley, Dr G E Haggart, Dr Harnson
McLaughlin, Dr E S James. Dr E ] Tabah, Dr Paul Weil, and Dr W W
Werley Such contributions have been acknowledged where possible in the
text

Anatomical dissections which formed the basis of most of the colour
plates and drawings were facilitated by Dr S M Banfill of the Department
of Anatomy of McGill University

The literary research was eaecuted through the libraries of the McGill
Medical School, of the Royal College of Surgeons of England of the Amertcan
College of Surgeons and the National Library of Medicine in Washington
The services of Mr W R le Fanu and Mr Samuel Wood of the Library
of the Royal College of Surgeons were utilised to provide the greater part
of the case records of the traumatic avulsions of the forequarter

Mrs Max Slapack has been responsible for the careful preparation of
the manuscript

The publication of this monograph has been assisted by a grant-an-aid
from McGill Umversity through the kind services of Principal Cynl James.
which 1s gratefully acknowledged

Fially my appreciation extends to Mr Charles Macrmillan and E & S
Livingstone Ltd, who have accepted these materials for publication and

produced them 1n their present form
HFM

VI



Table of Contents

CHAPTER

II
I

v

VI
VII
VI

PREFACE . . . . . . .
ACKNOWLEDGMENTS .
HisTORICAL ASPECTS .
ANATOMICAL CONSIDERATIONS

INDICATIONS

OPLRATIVE PROCEDURES

PosT-OPERATIVE CONSIDERATIONS

ILLUSTRATIVE CASES

TRAUMATIC FOREQUARTER AMPUTATIONS
CONCLUSIONS

REFERENCES . . . .

INDEX . .

This booh 18 protected under the Berne

Convention It may not be reproduced by

any means, m whole or m part, without

permassion Apphcation with 1egard to

1eproduction should be addressed to the
Publisher s

©

E & § Lnangstone Ltd , September 1957

Vit

PAGE

21
51
53
61
71
72
77



Colour Plates

PLATE PAGE
I Anterior relations of the shoulder girdle 9

II Anterior relations n the supraclavicular region .12
III Posterior relations of the shoulder girdle . 15
IV The lymphatic system 1n relation to the forequarter amputation 17
V Lines of incision Exposure and resection of body of clavicle 27
VI Exposure of the subclavian vessels 29
VII Completion of the anterior dissection 31
VIII The sternal end of the clavicle 32
IX Completion of the posterior dissection 35

X The forequarter amputation from the posterior aspect (Little-
wood’s technique) . 39

X1 The forequarter amputation from the posterior aspect (Little-
wood’s technique) 40

Vit



I

Historical Aspects

FiG
Professor Paul Berger Commemorative medallion (in possession of author)

SEARCH of the surgical Iiterature on the
subject of the forequarter amputation and
of partial and total scapulectomy quickly
the wealth of knowledge and understand-
h remamns dormant 1in our libraries until
dent, stimulated by the netessity of appre-
more about a problem, undertakes to learn
> lessons of the past The more detailed
culous the investigation, the more certainly
come apparent that the 1deas and techmques
gradual evolution Certain periods will be
1en the particular subjects came into focus,
¢ pertods will be found to comncide with the
on 1 written form of the available know-
that time  Such classic works when studied
on to the period will reveal that many indi-
were anterested 1n the particular problem

1

at that time and contributed to the evc
thought, but only the recorded word persu:
us cogmisance Thus to-day most writers
to Paul Berger (Fig 1) the operation of
quarter amputation because 1n 1887 he
monograph detailing all aspects of ths
However, the student will realise that no
involved originated with him, and his co
was the assembly of materials and focust
gical 1nterest on this particular subject
this realisation that the present author s
his endeavour after several years’ study of
interesting field

Our history begins with the case record
Wood (Fig 2). a miller whose arm became
in the rope of his mill-wheel and who
traumatic avulsion of the whole Iimb an



THE TOREQUARTER AMPUTATION

) T, 7, ";I‘“‘.\
ll oL
MY

:II/
i
- . 2
y ’! s

b 7 S e

syt

- : \\Q\‘,Q\:l\xs\{&\ =

=
=

Fig 2

Chesclden s illustration of Samuel Wood 1 Promunence of clavicle , 2 The
wound 3 Subscapulans muscle, 4 Fractures of the radius and ulna n
two places

was rccorded by Belchier™® and again Chesclden,
¢ acudent and the patient was taken to St The Anatomy of the Human Body, 1768* This
iss Hospital London, where he made a rapid  case served to demonstrate that the human body
.ry with simple dressings (1737)  An account  could withstand the shock of such a major mutila
s remarkable case with an excellent engraving  tion  Periodic reports of similar cases have appeared

shock or haxmorrhage occurred at the time

38



HISTORICAL ASPECTS

i the medical journals from that time up to the communication reference 1s made to a case seen in
present day, and an attempt has been made to hist Greenwich Hospital twenty-one years previously
the published cases 1n chronological order in Chap- (1808) (Fig 3, A) Later correspondence indicated

ter VII of this book *** **

REMOVAL OF THE ARM, SCAPULA,
AND CLAVICLE.

—

To the Editor of the London Medical

Gazelle

Sin,

In the last numnber of the Gazette, I
have read with much nterest a detailed
account of the partial excision of the
scapula, by Mr Luke, of the London
Hospital, on account of medullary sar-
coma having taken root on a portion
of that bone, and which a‘p ears to have
been performed success ui)ly, and m a
masterly manner, by that gentleman

I do not know whether the case be
published, but 1o 1808, whilst domng
duty at Greenwich Hospital, a youn
sailor, about 21 years of age, presente
hmself for a pension on account of the
total removal, by operation, of the arm,
scapula, and clavicle, and I perfectly
remember our sending the man to the
College of Surgeons, or to some one of
the London hospitals, to be there exa-
mined as to the successful result of this
formidable operation Gun-shot wound,
I tinnk, was the injury inflicted, and the
operation was determmed on aud per-
formed by Dr. Ralph Cuming, then
surgeon to the Naval Hospital at An-
tigua. Should you deem this notice of
the case worthy of record, I beg you
may 1nsert it 1n your valuable journal,

Your’s,
A Corranp HurcHisoN,

Duchess Street, Portland Place,
d Nov 1829

——

104 —v
FiG 3a

Fig 3
Onginal references to the first case of
forequarter amputation for a gunshot
mjury

The first surgical removal of the forequarter 1s
generally attributed to a young English naval sur-
geon and was performed for a gunshot wound
Keevil** has investigated and published the historical
basis of this prionity, which rests largely on letters
of A Copland Hutchison, FRCS , to the London
Medical Gazetre 1829 and 1830 * In the first

that the examination was made at St Bartholomew’s

AMPUTATION of Tue SCAPULA, &ec.

P

To the Editor of the London Medical
Gazelte,

SR,

Ix your next number I will thank you
to explain to your correspondent, J M,
that you were the aggressor, by head-
mng a note with my signature afhxed to
it, asif I had been the operator, by
whith he professes himself to have been
a disappointed reader ,—and at the same
time inform him that the case in ques-
tion was sent to the surgeons of St
Bartholomew’s Hospital for exami-
nation.

Should your correspondent J M.
wish for mformation as to the profes-
sional character of the operator men-
tioned in my note (Gazette, 28th Nov.
1829), refer him to the “* Naval, Mili-
tary, and Private Practitioners Ema-
nuensis, Medicus et Clururgicus, &ec.
by Ralph Cuming, M D. R.N Medical
Superintendent of his Majesty’s Naval
Hospital, Antigua; published by Ma-
thews and Leig%u, 18, Strand, 1806 ”

Yours,
A Coruavp HurcHisoN

Jan. 18, 1830

[The heading alluded to was on the
wrapper, which we are famn toleave to
the discretion of the printer. A notice
of the case in question will be found n
the edition of Cooper’s Surgical Dic-
tionary just publishcd, page 564 We
are informed by Mr Hutchison, how-
ever, that though the njury requiring
the operation was inflicted by the shot,
yet that the amputation of the humerus
scapula and clavidle was performed by
the surgeon. This he ascertamed by a
reference to the ongmal document ]

Fic 3B

Hospital and that the forequarter was removed by
operation and not by the original gunshot trauma
(Fig 3,B)

In 1819 partial scapulectomy was successfully
executed by Liston™ of Edinburgh The infraspimous
portion was removed for “ osteo-aneurysm ” Great
h@morrhage was encountered, but the patient with-
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THE FIRST OPERATION ON RECORD

FOR THE REMOVAL OF

THE ENTIRE ARM,SCAPUTLA,

AND

THREE FOURTIIS OF THE CLAVICLE,

BY THE LATE DIXI CROSBY, M D, LL.D,

Professor of Surgery In the Dartmouth Medical College
REPORTED, YITIl COMMENTS,

BY HIS SON,

A B CROSBY, AAM, M D,

Prof of Surgery Dartmouth Medical Callege, Prof of Anatomy Rellevue Hospital
Medical College

Read Kefore the Merv Yerk Connty Medical Sccrely, the Dew Hanpshire
State Medrcal Secrely, and the White Mountaim Medscal Seveely
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Tule page from the publication describing Dr Dixi Crosby's case, the first
forequarter amputation for ncoplasm

stood the operation When a recurrence of the
tumour occurred Liston proposed resection of the
remaning portion of the scapula but faided to obtain
the sanction of his colleagues The patient died five
months following the imual operation from repeated
hamorrhages

Dr Dixi Crosby,” an Amcrican surgeon first
removed * the entire arm, scapuld, and three-fourths
of the clavicle ” for a malignant growth (1836) It
is reported as an * osteo-sarcoma ™ which weighed
twenty-five pounds after removal The patient sur-
vived the operation only to dic twenty-cight months



HISTORICAL ASPECTS

later from paraplegia presumably due to metastases matous growth (1856) The patient, aged 70, made

(Fig 4) a good recovery from the operation but succumbed
In the following year, 1837, Mussey,** who had ten weeks later from “ semhty ”?

refused to operate on the preceding case because of The second case 1s of greater interest as 1t

the formidable procedure involved, ) records total scapulectomy with removal
performed the first total scapulectomy _ > ‘ of the outer end of the clavicle for a recur-
with the clavicle for a recurrent _" 2 ' rent tumour for which the humeral head
chondroma Previously disarticula- ; had previously been resected The patient
tion at the shoulder joint had been b R survived and worked as a postman A line
done The patient was followed and \ Viika drawing of this patient showing the cos-
was free of recurrence thirty metic appearance and functional qualities

years later

The priority for the first
total scapulectomy with
preservation of the
upper limb 1s generally
accredited von Langen-
beck (1855) This case
was reported by his
assistant Fock,” and
was performed on a boy
aged 12 years whose
whole scapula
was 1nvolved 1n
a mahlignant tu-
mour, presum-
ably an osteo-
genic sarcoma
Primary healing
was secured but
recurrence fol-
lowed 1n seven
weeks and
death 109 days ~

after the opera- 7 J_ &it.
tron

of the residue of the upper imb forms the
frontispiece of Syme’s monograph (Fig 5)
The significance of this case in the evolu-
tion of thought on our subject was its use
by later writers®® ** and authorities to
regard total scapulectomy as the essence of
conservative surgery for malignant growth
of the scapula, and much preferable to the
gross mufilation resulting from the inter-
scapulo-thoracic amputation
Syme also recorded a third case which
was a forequarter amputation for a recur-
rent tumour previously treated by resection
of the upper end of the humerus
These cases constitute some of the early
publications bearing on the subject of our
exposition The courage of these surgeons
in the days before anzsthesia, antiseptic
and aseptic surgery, the antibiotics, and
blood transfusion commands
== our respect and admiration
_ Such records constitute the
- — foundation of our present-day

FiG § practice
Certain auth- The frontispiece of S%me’s monograph depicting the appearance In time summarnes of the

and function of the upper imb after total scapulectomy
ors have regard- extant knowledge began to ap-

ed Syme'*® of Edinburgh as the first to perform total pear In 1868 Dr Stephen Rogers®® reviewed the
scapulectomy for a tumour This probably resulted history of total scapulectomy, and stated that the
from the ready availabiity of s monograph, operative procedure was standardised meriting a

Excision of the Scapula, 1864 The first case pre- definite place 1n the surgical treatment of malignant
sented 15 one of total scapulectomy for an angio- disease
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The title page of Berger s classic manograph on the forequarter amputation

Paul Berger's classic monograph L' Amputation
du Menthre Supcricur dans la Contiguit¢ du Trone
(Ampuration  hucrseapulo-Thoracique)'®  appeared
in 1887 (g 60 This has been the basis of most
writings snce that period as 1t details the history,

6

indications, and techmque of the operative pro-
cedure, stressing the necessity of prelimnary hgation
of the subclavian artery and vein onginally practiscd
by Ollier ** This publication occurring 1n the post-
Listertan cra which cnjoyed the devclopment of
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anzsthesia stimulated surgeons to undertake these
major ablations for malignant disease 1n 1creasing
numbers

At the turn of the century the published articles
show that greater attention was being directed to
the selection of cases and to the study of the end
results obtained

Careful statistical tables such as those of
Buchanan (1900)** and Fowler*! * listed the pub-
lished cases with the follow-up recorded where
possible De Nancrede (1909)** ** reviewed the
position of total scapulectomy for sarcoma and con-
cluded that this operation held hittle promise for
such neoplasms involving this bone and must be
regarded as palhative in nature He postulated a
greater chance of survival for such patients from the
more radical forequarter amputation

In view of the failure of total scapulectomy for
malignant disease spreading from the scapula, the
interscapulo-thoracic resection* was proposed by
Ashhurst,® Tikoff,**” later Bauman,®* and Linberg,*®
for those patients who refused the total ablation of
the extremity

A further contribution to the technical aspects
of the forequarter amputation was advanced by
Littlewood (1922),* ™ who advocated this major
ablation from the posterior aspect

In recent years the papers of Dr George T

*Removal of the scapula, upper end of the humerus, and
portion of the clavicle

Pack®* and Dr Bradley Coley*’ and ther col-
leagues from the Memorial Hospital for Cancer and
Allied Diseases, New York, have given the profes-
sion the most carefully compiled and accurate
information yet available on the indications and
results to be expected from the various operative
procedures under consideration for neoplastic dis-
ease Thewr publications also bear witness to the
great advance 1n surgical technique available to the
patient at the present day In twenty-nine recorded
forequarter amputations before 1881 (pre-Listerian)
the mortality was 38 per cent In Berger’s series up
to 1887 the rate was approximately 20 per cent 1n
a series of twenty-two cases Buchanan details 141
operations up to 1900 with a figure of 12 per
cent ** ** Pack (1942) adds an additional 180 cases
from the literature with a mortality of 5 per cent,
but 1n his own personal series of thirty-one cases
there was not a single operative death In 1956
Pack’s series contains eighty-eight cases of fore-
quarter amputation and 140 other cases of major
exarticulations of the lower limb at the hip joint
and hindquarter amputations without operative
mortality, surely a triumph for the progress of
surgical technique

To-day these major procedures can be safely
performed, the problem resolving itself to a careful
selection of the cases and choice of the procedure
most likely to cure or relieve the pathological lesion
under treatment
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Anatomical Considerations

N this chapter the surgical anatomy necessary
for understanding the various partial and com-
plcte ablations of the shoulder girdle will be

described 1n detail The method employed 1s that
utihsed by the author in previous publications,™ ™
namely to build up the anatomical structures from
the deeper to the superficial planes while in the
operative procedures which follow the dissection
will be reversed 1 order In this manner the
important relations will be fully covered when the
two chapters are correlated

Plates T and IT will depict the relations of the
shoulder girdle from the anterior aspect, while Plate

HI will 1llustrate the anatomy from the posterior
aspect

To simplify the description and illustrations, the
lymphatic vessels and glands and the fascial planes
related to the subclavian and anllary vessels will
be omuitted from the first three plates The lymphatic
structures will be seen 1n a separate drawing (Plate
1V), while the fascial planes will be best considered
in the operative series (Plates VI and VII) An
understanding of the fascie 1n this region 1s essential
in the exposure of the neurovascular structurcs by
the anterior approach

Prate I

ANTERIOR RELATIONS OF THE SHOULDER GIRDLE

In this plate three illustrations butld up the ana-
tomical relationships of the shoulder girdle to the
trunk and detasl the ncurovascular structures in-
volved i the forequarter amputation in their posi-
tions relative to the thoracic operculum and base
of the neck The lymphatic glands and channels
have been onmutted for simpheity (see Plate 1V)

In Tigure A our vision should be centred on the
first r1b on to which the scalenus anterior 1s inserted
Above this rib and on the deepest planc the dome
of the pleura covered by Sibson’s fascia 1s noted
Muscles which form a part of our story are the inter-
costals, the subclavius arsing at the costochondral
sunction of the first rib, the pectorahis minor anising
from the second, third, and fourth (and fifth) nbs,
and the serretus antentor ansing by dipitations from
the upper croht to mne nibs The superior digitation

1s of especial interest, originating on the first and
sccond ribs near the anterior border of the scalenus
medius and scalenus posterior and passing bach-
wards to attach to the superior angle of the scapula
as shown in Figure B

The subclavian artery 1s seen passing upwards
from the superior mediastinum over the dome of the
pleura For descriptive purposes it is divided nto
three parts by the scalenus anterior  part one in-
cludes that portion cxtending from its ongin from
the innominate artery on the right side (or from the
dorta on the left aide) to the medial border of the
muscle. part nwo lies belind the muscle, and parr
three extends from the lateral border of the scalenus
antertor to the lateral border of the first rib where
the subclavian becomes the axillary artery  OF the
various branches of the subclavian artery. two
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THE FOREQUARTER AMPUTATION

especially are encountered 1n the forequarter ampu-
tation, 1 ¢, the transverse cervical and the supra-
scapular arteries Some variability 1n the transverse
cervical artery will be found Further information
on these vessels will be given in the legend for Plate
11

The axillary vein, after being joined by 1ts tribu-
tary the cephalic ven, runs proximally over the first
rnb to become the subclavian vein The subclavian
vein lies on a more antenior and inferior plane than
the artery and 1s joined by the external jugular vemn
before joiming the internal jugular to become the
mnominate vein behind the sternoclavicular jomnt
As will be found at operation, the subclavian vein
on 1ts posterior and inferior aspects 1s firmly fixed
to the first b by a strong fascia and also to the
lateral edge and posterior surface of the rhomboid
(costoclavicular) ligament 1In the early operative
reports, tearing of the vein in this area complhicated
by severe hemorrhage and air embolism was some-
times the cause of death

In Figure B part of the structures of the shoulder
airdle have been applied The muiddle third of the
clavicle the underlying subclavius muscle and the
related fascie have been omitted to pernut depiction
of the neurovascular structures as seen 1n the second
step of the classic Berger interscapulo-thoracic
amputation The scalenus medius and posterior are
added, and 1n the cleft formed with scalenus anterior
the brachial plexus 1s found Note the coraco-
clavicular (conoid and trapezoid) ligaments which
bind the clavicle to the coracoid process In scapul-
ectomy 1t may be preferable to section the clavicle
medial to these ligaments rather than to disarticulate
at the acromioclavicular joint and sever these liga-
ments

Three nerves should be studied since they are
found at operation *

1 The phrenic nerve, a localising landmark on

the scalenus antertor which can be palpated
digitally

2 The suprascapular nerve, (C,), C,, C,, which
descends to enter the suprascapular notch
below the artery and vein, all of which are
severed 1n the forequarter amputation (see
also Plates X, X1)

3 The long thoracic nerve of Bell, C,, C,, C,,
(Cy), descending behind the brachial plexus
and the axillary artery and vein to run upon
and supply the serratus anterior (see also
Plates X, XI)

The pectoralis major, the pectoralis minor, and
the subclavius muscles with their related deep
fasciz are seen in section on the right hand side of
the drawing They form with the clavicle the main
anterior barrier to the subclavian vessels and are
transected 1n the operation Details of the fascial
planes will be described under the operative pro-
cedure (Plate VI) Branches of the acromiothoracic
axis supplying the pectoral muscles are seen 1n
part 1n this drawing, but do not create any serious
problem at operation

In Figure c the superficial musculature and venous
channels are added The deltoid and pectoralis major
form one massive muscle sheet separated by an
indefinite deltopectoral cleft in which the cephalic
vein courses in variable manner The trapezius
laterally and the sternomastoid medially attach to
the clavicle 1 extents corresponding roughly to
those of the deltoid and pectoralis major respcc-
tively A venous channel may connect the cephalic
and external jugular veins over the bare central
portion of the clavicle The superficial connection
of the anterior with the external jugular vein 1§
shown, the latter passing deeply to enter the sub-
clavian vein It should be noted that these large
veins provide difficulties 1n the anterior disscction
when performing the amputation under considera-
tion Furthermore, gross enlargement and variations
in both the arteries and vemns will be found when
the area is exposed in the presence of masSive
tumours
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PLATE 11

ANTERIOR RELATIONS IN THE SUPRACLAVICULAR REGION

The purpose of this illustration 1s to give 1n greater
detail and from a more superior viewpoint the
relationships depicted 1n Figure B of the preceding
plate Again the lymphatics and fasciz have been
excluded for dragrammatic purposes For the cor-
relation with the forequarter amputation performed
1n the classic Berger manner, one notes here chiefly
the positions and interrelationships of the brachial
plexus and the subclavian vessels with their branches

The viewer should first study the longitudinal
muscles From before backwards these are the
scalenus anterior, passing to 1ts insertion on the first
rib, on whose superficial surface the phrenic nerve
courses downwards and medially posterior to the
subclavian vemn to jomn the internal mammary
vessels 1n their passage to the mediastinum, the
scalenus medius and posterior descending to insert
on the first and second ribs, and most posteriorly
the levator anguli scapule which inserts on the
superior angle of the scapula 1In relation to the
levator scapula note the spinal accessory (cramal
XI) nerve This nerve descends from the surface of
the transverse process of the atlas in the deep sub-
stance of the sternomastoird muscle, leaving the pos-
terior border thereof at the junction of 1ts superior
and muddle thirds to course across the posterior
triangle 1in a downwards and backwards direction
It enters and supplies the trapezius muscle on 1ts
decp surface at the junction of the muddle and
wnferior thirds of 1ts anterior border The horizon-
tally directed muscles, the supraspinatus and the
first digitation of the serratus anterior, should be
especially studied The superior portion of the long

thoracic nerve can be seen on the surface of this
digitation The cords of the brachial plexus are found
i the cleft between the scalenus anterior and scale-
nus medius Note the suprascapular nerve which 1s
joined by the suprascapular vessels running 1n close
assoctation with the posterior belly of the omohyoid
muscle to the region of the suprascapular notch

*
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This group of structures 1s sectioned 1 the detach-
ment of the scapula (see also Plate XI)

The subclavian artery 1n 1its close relation to the
dome of the pleura can be seen passing behind the
scalenus anterior At operation it 1s secured 1n 1ts
third portion and one can understand the possibility
of entering the pleural space when freeing its pos-
terior surface

Two branches of the subclavian artery are separ-
ately tied 1n the interscapulo-thoracic amputation
(1) the suprascapular artery, and (2) the transverse
cervical artery Some mention should be made con-
cerning the variations of this latter vessel Some-
times the thyreocervical trunk arising from the first
part of the subclavian artery gives off two posteriorly
directed branches, the suprascapular and the trans-
verse cervical arteries This latter artery divides into
an ascending ramus (O T superficial cervical) and
a descending ramus (O T posterior scapular) In
this arrangement branches of both rami will be tied
i our operation The variation occurs when, as in
our 1llustrations, the descending ramus arises as a
separate branch from the third (or second) part of
the subclavian artery and courses through the cords
of the brachial plexus This descending branch 1s
then called the descending scapular artery, and the
separate ascending branch the superficial cervical
artery In this instance both the superficial cervical
and the descending scapular arteries will require
ligation at operation (see also Plates X, XI)

Attention should now be directed to the sub-
clavian vein and 1ts tributaries The ligation of the
main vessel just distal to its junction with the inter-
nal jugular 1s usually the most difficult step in the
operation It 1s closely adherent to the first rib and
to the costoclavicular (thomboid) ligament The
vein wall 1s easily torn in the dissection and. as
previously mentioned, serious hamorrhage and air
embolism have been frequently reported. Puncture
of the vein can also be produced by the sharp cut
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ANATOMICAL CONSIDERATIONS

end of the lateral fragment of the clavicle when the
limb 1s manipulated away from the body The close
relationship with the posterior aspect of the sterno-
clavicular joint and sternal end of the clavicle should
be emphasised The sternohyoid and sternothyroid
muscles serve as buffers In the classic Berger
operation the sternal end of the clavicle 1s left in situ
and this 1s recommended unless the lymphatic glands
in this area require removal as in carcinomatous
lesions of the upper extremity with axillary meta-
stases If the sternal end of the clavicle must be

removed, 1t 1s absolutely necessary to dissect directly
on the bony surface

Our comments on surgical anatomy associated
with this plate should therefore leave the reader with
knowledge of the variations 1n the branches of the
subclavian artery concerned in our operative pro-
cedures, the complexity of the subclavian vemn n 1ts
relation to the first rib and sternal end of the clavicle,
and the proximty of the pleural dome which may
be entered 1n securing the vascular supply and drain-
age of the upper limb

PLATE 111

POSTERIOR RELATIONS OF THE SHOULDER GIRDLE

The relations of the shoulder girdle to the trunk
posteriorly are much less complicated than those
we have observed anteriorly The important neuro-
vascular channels are found on the anterior aspect,
and muscular branches only will be sectioned pos-
teriorly 1n the operative procedures, whether i the
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final posterior dissection of the forequarter amputa-
tion performed from the anterior aspect, 1n the first
stage of the same operation eaecuted from behind,
or in the operations of partial or total scapulectomy
or interscapulo-thoracic resections

In Figure A the basic musculoskeletal structures
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on which the scapula rests will be seen The serratus
postertor superior arising from the spines of cervical
6, 7 and thoracic 1 1s seen extending as a thin, apo-
neurotic sheet to insert at the angles of the second
to fifth ribs 1t covers the deep paravertebral
muscles of the cervico-dorsal region, 1e splenius
capitts, splenius cervicis, and 1liocostalis cervicis
Just anterior to the last muscle 1s the posterior mem-
ber of the scalene group, the scalenus posterior

The only major vessels which will be encountered,
unless large anastomotic channels have developed,
are the muscular branches to the trapezius and
rhomboid muscles from the superficial cervical and
descending scapular arteries These form a rich
anastomosis with the vessels related to the scapula
and 1ts intrinsic muscles, the supraspinatus, infra-
spinatus, teres minor, teres major, and the subscapu-
laris (see also Fig 14) These anastomoses achieve
great surgical importance 1n large neoplasms involv-
ing the scapula 1tself or its intrinsic muscles

The scapula with its musculature 1s apphed 1n
Figure B The spine rests at the level of the third rib
and the lower angle 1s opposed to costa VII The
levator angul scapule 1s added and we note that
the transverse cervical vessels and the spinal acces-
sory nerve (cramal XI) pass over its surface before
entering the decp surface of the trapezius and the
substance of the rhomboids At the superior angle
of the scapula the first digitation of the serratus
antertor can be seen 1n close proximity to the origin
of the supraspinatus Figure B therefore illustrates
the deep plane of muscles which must be sectioned
to free the scapula posteriorly, 1 ¢ from above down-
wards, the levator anguli scapula and the rhomboids
minor and major

The large flat superficial muscles are added 1n
Figure ¢ Nole the extenstve origin of the trapezius
from the base of the skull to thoracic 12 Its ornigin
and sertion are best considered 1n three parts The
origm from the base of the skull with 1ts insertion
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on the outer third of the clavicle can be considered
the superior portion This clavicular insertion can
be subperiosteally resected in ail the procedures
under discussion The medial portion arises from the
cervical and upper thoracic spmous processes It
1s largely aponeurotic 1n nature in the vertebral arca
and extends transversely to insert on the spine of
the scapula intimately fused with the deltoid origin
The inferior portion of the trapezius ascends from
its origin on the dorsal spmous processes as low as
thoracic 12 Tt covers the upper half of the vertebral
border of the scapula and forms a tendinous
msertion on a tubercle at the base of the spinous
process It will be seen that this complete sheet can
be subperiosteally detached from the scapula and
clavicle when required or sectioned through 1ts sub
stance (see Plate X)

The second large muscle 1s the latissimus dorst,
which crosses and attaches itself to the lower angle
of the scapula before passing to its insertion on the
humerus 1 1ntimate relationship to the teres major
These two muscles form the posterior boundary of
the axilla The latisssmus dorst must be detached
from the nferior angle of the scapula and transected
just beyond this point to free the scapula 1n ablations
of this bone

The third and final muscle for consideration 1s
the deltord Its origin from the spne of the scapula,
as likewise from the acromion and clavicle, can well
be resected subperiosteally when necessary How-
ever, in the forequarter amputation, whether per-
formed from the anterior or the postertor aspect. 1t
1s only the trapezius and latissimus dorst muscles
which must be transected together with the deeper
group described above, 1 e the levator scapulic and
rhombords minor and major Once these (wo groups
are divided the scapula will wing forwards permt-
ting section of the serratus anterior, the final bond
holding the scapula to the trunk on the posterior
aspect (see also Plate X)
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PLATE IV

THE LYMPHATIC SYSTEM IN RELATION TO THE FOREQUARTER
AMPUTATION

The forequarter amputation may be indicated n
cases of carcinoma and melanosarcoma nvolving
the upper hmb and shoulder region, and also 1n
certamn cases of brachial lympheedema with intract-
able pain associated with carcinoma of the breast
For this reason an understanding of the lymphatic
glands and channels 1s valuable The bastc pattern 1s
Hlustrated 1n diagrammatic fashion on this plate,
where the main groups of glands are shown in the
principal drawing while the collecting channels with
their confluence with the venous system are repre-
senfed in the smaller diagram Reference to detailed
studies of the lymphatic system will reveal the great
vanability 1n the number and size of the glands of
the different groups and of their collecting channels
Similarly the terminal arrangements of the lymphatic
ducts and channels show many variations Meticu-
lous detail 1n this connection 1s not deemed necessary
in this presentation, but such detail can be obtained
by recourse to the appended references ** ** *°

In the upper drawing the junction of the lymph-
atic and venous systems 1s shown This takes place
where the subclavian and internal jugular veins
unite to form the imnominate vein 1t will be noted
that the thoracic duct, which constitutes the mamn
dramage of the lower part of the body, empties on
the left side The lymphatic channels for each upper
himb unite to form the subclavian trunk while those
from the head and neck on each side produce the
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jugular trunk Various channels arise in the thoracic
cavity, but the principal channels are the night and
left bronchomediastinal trunks The nternal mam-
mary channels draining the internal mammary chains
of glands are important 1n the spread of carcinoma
of the breast

The lower drawing shows that the lymphatic
drainage of the upper limb follows the blood-vessels
and converges on the axilla The lateral, central,
infraclavicular, and apical glands provide filters
before the neoplastic cells can enter the venous
crrculation It can be readily perceived that once
the apical glands are mvolved, venous dissemination
of neoplastig cells 1s imminent

The lymphatic spread of carcinoma of the breast
can be understood from this illustration Here agan
the main drainage 1s to the axillary glands, first the
pectoral and subscapular groups, thence to the
central and apical glands and finally to thc sub-
clavian trunk The drainage of the medial sectors of
the breast 1s also to the internal mammary chain of
glands which 1s part of a rapid and direct com-
munication with the venous system through the
internal mammary trunk

The reader should note the external jugular an-
tertor jugular, inferior deep cervical, spinal acces-
sory, and transverse cervical chamns They may
require block dissection when the forequarter am-
putation 1s performed 1n cases of melanosarcoma
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Indications

General Considerations

HE complete removal of the upper limb with
the shoulder girdle 1s a grossly deforming and
disabling operative procedure and the patient
usually recoils 1n horror when 1t 1s suggested This
mstinctive reaction delays the definitive treatment
and valuable time 1s lost In some cases the patient
refuses to accept the loss of Iimb and the surgeon
may substitute local excision, scapulectomy, or the
interscapulo-thoracic resection which 1s second best
The responsible surgeon has therefore a difficult
task to make the correct decision and to influence
the patient and relatives to accept this advice when
given In present-day hospital practice great benefit
accrues from presenting such unusual cases before
the gencral stafl for discussion In this way the
combined experience 1s pooled, and this should 1n-
clude the advice of pathologist and radiotherapist
Such a course reassures both patient and surgeon
and leads to mutual confidence and peace of mind
Statistical studies have shown that 1n the carefully
sclected case primarv forequarter amputation affords
a greater freedom from recurrence and superior sur-
vival results when compared with secondary fore-
quarter amputation performed after imtial local
exciston of the tumour resection of the upper end
of the humerus scapulectomy. amputation through
thc upper arm, or disarticulation at the shoulder
Therefore. when ndicated. the earliest possible
primary forcquarter amputation 1s the ideal Tt 1s
regrettable that a large percentage of the present-
day amputations s being performed for palliative
purposes and as o last resort after all other pro-
cedures have faled
The patient should be assured that this major
opcratton can be safely executed with the benefits
of present day anaesthesia and transfusion service

I8

All cases should receive a complete pre-operative
evaluation to exclude extension of the growth to
other areas such as the lungs, which would generally
preclude the radical treatment of the primary
growth

Specific Indications

Generally speaking, the forequarter amputation
1s mdicated for certain primary lesions produced by
trauma, infection, or neoplasm or the sequelx of
such processes In the present era the most common
group of cases 1s associated with malignant discasc

Trauma (see Chapter VII)

Trauma 1 1ts various forms has been responsible

for many cases of forequarter amputation, some of
which are recorded 1n the medical Iiterature '° **2

In civilian Iife the most common cause has been
entanglement of the limb 1in machinery Avulsions
of the limb at the girdle may be complete, and when
this occurs the result 1s similar to the case of Wood
previously mentioned The major arterics develop
spasm and the blood loss and shock arc frequently
not excessive Some avulsions may be parnal, and
the patient 1s brought to hospital where the decision
to preserve or ablate the mb must be made 1In
this connection the deciding factors are the viabihty
and future usefulness of the hmb If the brachul
plexus has been avulsed, restoration of associated
disrupted major vessels by operative means will not
be justifiable  Simular considerations must be given
by the surgeon 1n the evaluation of cases presenting
after gunshot wounds, automotive and other trans-
port accidents, and the wounds mflicted by savage
ammals



INDICATIONS

Extensive burns of thermal, electrical or chemical
nature must be similarly evaluated Often the time
interval will be the determining factor A conserva-
tive and expectant attitude 1s often best when the
case 1s seen at an early stage, but in the later stages
where the Iife of the patient 1s threatened a defimtive
course must be adopted The author has seen one
case of severe electric burn with gangrene of the
upper hmb where a forequarter amputation might
have been life saving

Infection

There are few indications to-day where infection
by 1tself would justify these major procedures Early
treatment with the antibiotic agents has removed
this problem The older literature contains reference

to such procedures for extensive pyogenic and tuber-
culous osteomyelitis involving the shoulder girdle
and threatening the life of the patient Some sur-
geons will recall a well-known colleague who under-
went scapulectomy for typhoid osteitis of this bone
prior to the antibiotic era

Neoplasms
Three groups of malignant growths may necessi-
tate the forequarter ablation
1 Carcinoma and melanoma of the upper limb
with axillary metastases Certain cases of
carcinoma of the breast with gross lymph-
cedema and pain in the upper limb
2 Sarcomata of the soft tissues of the shoulder
region

TABLE 1

Histologic Type of Tumour

Interscapulo-thoracic
Amputation

Total cases

Melanoma
Carcinoma
Tumours of skin, primary elsewhere .
Melanoma
Carcinoma

Rhabdomyosarcoma
Fibrosarcoma

Synovioma

Sarcoma unclassified

Malignant neurilemoma
Angiosarcoma

Liposarcoma

Reticulum cell sarcoma
Dcrmatofibrosarcoma protuberans
Kapost’s sarcoma

Extraosseous osteogenic sarcoma
Alveolar soft-tissue sarcoma
Extra-abdominal desmoid

Osteogenic sarcoma
Chondrosarcoma
Endothelial myeloma
Periosteal fibrosarcoma
Neuroblastoma
Reticulum cell sarcoma

Tumours of skin, primary 1 the extremity

Tumours of soft somatic tissues, primary 1n the extremity

Tumours of bone primary n the extremity

No
38
26

Per cent
100-0
295

80

47 534
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3 Sarcomata of the bones of the shoulder grdle

The above are listed 1n accordance with the fre-
quency of their occurrence, but this major operation
has been performed more frequently for sarcomata
of the soft tissues than for carcinomata and melano-
mata, and least frequently for sarcomata involving
the upper end of the humerus, scapula, or clavicle

The hlstologic type of tumour can best be realised
by reference to Dr Pack’s table of eighty-eight cases
which 1s the largest and best documented series in
the surgical hiterature

Mahignant Disease of the Skin

Patients with mahgnant disease arising in the skin
of the upper 'mb form a group of increasing size
Of these, carcinoma arising n the peripheral part
with lymphatic spread to the axillary glands consti-
tutes a surgical problem which can only be cured by
forequarter amputation (see Figs 22 and 23) This
15 true of epithclioma developing 1n radiodermatitis
of the hands or in thermal burns 1n which the car-
cinoma has spread proximally Certain cases of
melanoma of the upper limb and shoulder region
with axillary lymphatic mvolvement are also candi-
dates for this major procedure, with associated block
dissection of the cervical nodes when indicated

Some surgeons have ablated the hmb and girdle
as a palliative procedure in cases where radical
amputation for carcinoma of the breast has been
followed by gross lympheedema of the limb and
mfractable pain from involvement of the brachial
plexus by carcinomatous infiltration

Scapulectomy has been successfully performed
for radionecrosis of this bone with extensive sinus
formation following radiation for overlying epitheh-
oma The operation has afforded relef from intract-
able pain and long-term survival 1s recorded

Sarcoma of the Soft Tissues

The various types of soft tissue sarcomata are
recorded 1n the table Most cases are best treated
by the forequarter operation, and local excision and
scapulectomy should be avoided as they give inferior
results Pre-operative and post-operative radiation
must be considered and have an important place in
the treatment of certain types of sarcoma

Sarcomata of Bone

Although sarcomata of the upper end of the
humerus and scapula treated by the forequarter
amputation do not present any five-year survivals n
Dr Pack’s series, the freedom from local recurrence
and length of survival 1s highest with the major
procedures (sce Fig 21) Previous local operations
increase the local recurrence rate and lessen the time
of survival Scapulectomy affords Iittle hope n the
sarcomata arising 1 this bone, with the exception
of chondrosarcoma especially of secondary develop-
ment Scapulectomy has also a place for large
chondromata arising 1n connection with the scapula

Scapulectomy 1n association with mrradiation con-
stitutes the treatment of ancurysmal bone cysts and
hemangiomata anising in the scapula (see Fig 25).



IV

Operative Procedures

Pre-operative Considerations
N operation of this magmitude requires con-
siderable planning and attention to detail to
ensure a successful result As in all opera-
tions, each case must be individually evaluated and

Aharrline

mandlblz

axillary
prczp arcltxor\,

ml) should be available during the operation
and possibly 1n the post-operative pertod The
blood loss during the operation 1n the average
case can be judged from the following case
record

S

S

Fic 7

Area of shin preparation for major operative procedures involving
the shoulder girdle

The shin preparation for the forequarter amputation

interscapulo-

thoracic resection or scapulectomy should be extensive and include,

both anteriorly and postertorly, the whole neck and trunk to the ihac

crests, the whole of the upper extremity including the hand on the

affected side and to just above the elbow on the opposite side Careful

shaving and meticulous preparation of the axilla 1s required on the
side of the ablation

special consideration given to the predominant vari-
ants of the case under treatment

Routine factors include the following

1 Attention to the haematological and electrolytic
status of the patient Pre-operative transfusions
may be required to bring the blood hemoglobin
to the range of 80 per cent Blood (1500 - 2500

Bleod Loss Study (courtesy Dr Paul Weil)

This record demonstrates the amount of blood
lost 1n the average forequarter amputation
The determmnation may be made directly by
calculating the loss from increase 1n weight
of the sponges during operation, or mdirectly
by measuring the blood volume by using
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Fig 8

Posturing and drapine
for the forequarter
amputation performed
from the antenior as
pect
A The patient 1s pos-
turcd 1n the semu-
suptne position As
the pauent will receive
the anxsthetic by mn-
tubation a low anxs-
thetic screen s used
closing off the anws-
thetic apparatus from
the operative ficld
B The bmb s held
clear of the sterile
towels by an orderly
while the operative
ficld 1s framed by the
townels
C The hand has been
recaved into a stenile
towel and the whole
upper hmb then en
closed in stochinet to
be free for manipula-
uon duriny the opera-
tion
Note that the whole
extent of the clavicle
ind the whole evtent
of the wwapula are ex-
posed to the surgeon
Nidnng of the operat
i table ean frcltate
the sargeal prosedure

2
38
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Fic 9

Posturing and draping for
the forequarter amputa-
tion performed from the
postertor aspect and for
scapulectomy
A The patient 1s pos-
tured n the left lateral
posiion The anasthetic
screen 1s 1n place
B An orderly supports
the upper Imb by the
hand while the founda-
tion draping 1s arranged
C The hand 1s received
mto a sterile towel and
the whole upper hmb
enclosed 1n stockinet so
as to be free for mam-
pulation A laparotomy
sheet 1s used as a cover-
all and 1ts opening frames
the field of operation
Apgain, the table can be
tilted and the Iimb mani-
pulated when the surgeon
passes to the anterior
aspect for the anterior
dissection n the fore-
quarter operation
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radioactive 10dimated human serum albumn

{(RTHSA method) The calculations 1n the

present case, made by the indirect method. are
Pre-operatn e Post-operatiye

Plasma volume 2440 ml 2110 ml
Red ccll mass 1640 ,, 1250 ,
Total blood volume 4080 3360 ,,

Assuming the amputated arm contamed ap-
proximately 300 ml of blood the blood volume
deficit at the end of the operation was no more
than that contained n a bottle of blood (420
ml)

The amount of blood lost measured 1300
ml Conscquently three bottles of blood each
containing 500 ml were admimistered Both
climcally as judged by maintenance of normal
blood pressure and pulse, and as shown by
blood volume studies, tabulated above, the

amount of blood transfused was suffictent to
prevent shock from a reduced blood volume

At a subsequent operation (resection of a
carcinomatous nodule 1n the scar) during which
neither method was used and no transfusions
given. the patient developed post-operative
shock An infusion of lzvophed and a trans
fusion of blood were required to restore the
blood pressure

2 Meticulous pre-operative skin preparation of the

operative field (Fig 7)

3 General anzsthesia with mtubation A carcful

recording of the blood pressure throﬁghout the
operation 1S routine (

4 Attention to correct posturing and draping to

facilitate the operative procedure (Figs 8 and
9) Antibiotic coverage



OPERATION FROM THE
ANTERIOR ASPECT
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LINES OF INCISION

PLATE V

EXPOSURE AND RESECTION OF BODY

OF CLAVICLE"

Figure A illustrates a diagrammatic cross section
through the right side of the chest and shoulder
girdle at the level of the second rib The heavy black
linc and arrows indicate the sites of muscular section
and the plane of fascial separation which have
been found most useful for the interscapulo-thoracic
ablation of the shoulder girdle in continuity with
the upper limb

The anterior muscular section traverses the pec-
tordles major and minor to the planc of the thoracic
cage covered by the serratus anterior With tran-
section of the clavicle and its related soft tissucs the
girdle falls away from the chest wall, and severance
posteriorly of the muscles attached to the vertebral
border of the scapula i e, the trapezius, thombords
and secrratus antenor, completes the detachment of
the girdle in the horizontal plane

In Figure B the hines of incision are indicated
These must be vanied when necessitated by the pres-
ence of a large neoplasm Two incisions and skin
flaps are depicted *

1 Supcroposterior, and
2 Anterowmnferior
The operator will usually make his first incision
{a-b) the fength of the clavicle The posterior limb
{b-¢) will be delayed untl the posterior dissection
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begins From (a) of the primary mcision, the antero-
mferior 1ncision runs 1n racquet fashion to the
anterior border of the axilla (¢) Again the com-
pletion of the anterior incision (c-¢) 1s delayed
until the posterior limb (b - ¢’) of the superoposterior
flap and severance of the posterior musculaturc are
made

Figure C shows the body of the clavicle exposed
after incision of the periostcum along 1ts length A
vein of variable size joiming the cephalic and cx-
ternal jugular systems, as illustrated here, will some-
times be encountered The sites of section of the
clavicle for the classic Berger operation'®** arc
shown After section at (1) with the circular or Gigh
saw, the lateral cut end 1s retracted anterolaterally
with a bone hook or forceps and sectioned at (2)
If the complete sternal end must be removed. one
finds 1t technically casicr to make this resection of
the body before proceeding with this additional
dissection

In Figure D the heavy dotted line shows where
the pectorahis major should be scctioned to expose
the costocoracoid membrane  This exposure will
asstst the surgeon n finding the planc and visuahs:
g the axillary vessels and infraclavicular portion
of the brachial plexus
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PrLaTtE VI

EXPOSURE OF THE SUBCLAVIAN
VESSELS

The five drawings on this plate continue the
opcration from the anterior aspect and 1illustrate the
exposure of the subclavian vessels The viewer
should note that the plane of the major vessels can
be found by approaching from either above or below
the clavicular bed

In Figure A the general topography of the region
1s shown The body of the clavicle has been removed,
and for dingrammatic purposes the superficial layer
of the musculature formed by the pectoralis
major, deltoid, sternomastord, and trapezius has
been omutted

The sccond layer of musculature and fascia
includes the omohyoud, its related fascia the sub-
clavius, costocoracord membrane and pectoralis
minor Superficial to this layer and passing through
it to join the subclavian and axillary veimns are major
venous radicals of the external jugular, anterior
jugular, and cephalic systems These require meticu-
lous attention at operation to prevent major blood
loss The scalenus antertor 1s an important landmark
in this operation It 1s covered by a layer of fibro-
fatty tissuc called the scalene fat pad which is casily
pushed aside or teased apart by blunt dissection
The phreme nerve on the scalenus anterior s
digatally palpable

In Figure » a2 window has been cut in the omo-
hyoid fascia to expose the subclavian vein as 1t hies
on the tendinous sertion of the scalenus anterjor
and fint rib Observe the relation of the tendmous
intersection of the two bellies of the omohyoid to
the s¢ tenus anterior and the subclavian vein Tt s
rometimes useful to dissect through the omohyoud

fascia by following the external jugular vemn to its
communication with the subclavian vein

In Figurc ¢ the window has been made in the
costocoracoid membrane and the aadlary vessels
exposed The lateral anterior thoracic nerve supply-
ing the pectoralis major has been found useful 1n
this exposure and can be followed through the fascia
to the lateral side of the axillary artery A Kocher
dissector has been passed upwards in the plance
antertor to the vessels and 1s seen to appear above
the omohyoid muscle Note that its tip les just
superficial to the third part of the subclavian artery
and the brachial plexus The tissues superficial to
this dissector must be severed to give the wide ex-
posure of the subclavian vessels which 1s desirable
This 1s best accomplished by piecemeal wsolation
and severance of these tissues Thus infertor approach
has been found easier than that through the omo-
hyoid fascia and has been recommended by authors
such as Le Conte®* ** and Kocher ¢

In Figure D the arrows depict these two ap-
proaches as illustrated 1n the sagittal planc (@)
through the omohyoid fascia; (b) through the
costocoracord membrane

The lightly shaded area denotes the tissues finally
transected to give the general exposure of the vesscls
which can be studied in Figure £ In this final draw-
ing of the plate the sternomastoid and trapezius
above the clavicle and the deltoid and pectorilss
major below the clavicle are represented i v
The pectoralis major has been partially reflected to
faciltate the exposure (Review Figure D of the
preceding plate )



P‘t\ret\:l.c ha W
brachacl plexus 4

A ext )quulc:c o / :

g,  scalernius ant

acnt belly o
AT// oot oxlgtwlth.

_ © fasaa
clavicular y e
cttachments-~ v a8
ot ant )uCJulc:r v
trapezins -
& deltoid
clavicular
~attachrments
_ ct’
cephalic v stermno~mast

e pcct ma)or
coraccord process”

7
acromaio~thotracic
G2ls 58

-~
N Ssubclavius

N costocoracoild membrane
N b4
trans cervical v & E

pactoroﬂn.s mitoT
desc scap &

fi

ki

i\}
‘ D

I APPROACH

IN THROUGH
OMOHKHYOID OMOHYOID
bellyg of N FASCIA FASCIA
Omoh\joxd\~

subclavian vea
TR T \

ITI APPROACH

= \ THROUGH

El;} COSTOCORACOID
)|

S~iNa
) \ MEMBRANE
Pcctoralxs _
anov” b
re

>4 mo.', or

V4
subclaviuas '

ooy ek
su.'\zclavxus, \,‘L E’ - 5/czct\,10ned,
pectorals ma]o-r:’g -; - P . o su‘bglavxus
)}ka,r M ”"Mﬁh\:‘/‘/i-\... pect major

PLaTE VI



THE TOREQUARTLR AMPUTATION

PrLaTE VII

COMPLETION OF THE ANTERIOR
DISSECTION

The drawings on this plate detail the Iigation of
the subclavian artery followed by that of the sub-
clavian vein  Some surgeons clevate the himb to
drain the blood into the general circulation before
the vein is tied, but in cases of sarcoma many prefer
to avoid this step for fear of possible dissemination
of tumour cells

In Figurc A the external jugular vemn 1s seen
hgated and divided near 1its entry into the subclavian
vein adjacent to the first mb  As previously stated,
the final exposure of the subclavian vessels by
division of the second layer of muscles and fascia 1s
usually accompanied by ligation of these venous
communications, as also by section of the supra-
scapular artery and vein which run 1n this fascial
layer

It 1s usuval to higate first the artery, and this 1s
securcd 1n ats third part just distal to the scalenus
antertor It 15 encircled and ligated 1in two places
with strong silk divided between and the proximal
end transfixed and tied with a third strong silk hga-
ture as shown in Figures B and ¢ Note again how
the lateral antenior thoracic nerve may be used as
@ gude to the artery

In published reports some surgeons have found
difticulty in locating the third part of the subclavian
artery They prefer to expose the axillary artery by
sechion of the pectoral muscles as suggested by
Kocher The first part of the axillary artery can be
hyated or st can be unlived to pwde the plane of
thesection to the third portion of the subclavian
drfery Vo«

Pirure © show the wame techmque emploved for
the subchisim e In this drawang the sternal end
of the cdnvade remame an site s n the classie
oporgtion dewenbizd by Berper Le Conte and others

recommend the removal of the sternal end of the
clavicle, and this 1s advisable.1n cases of lvmphatic
involvement from carcinomata arising in the shin of
the eatremity or 1n the breast where the most radical
removal of lymphatic tissues 1s contemplated Most
complications 1n the past have arisen during the
ligation of the subclavian vein These have been
fatal hemorrhage and air embolism Such problems
can be avoided by recognising the presence of a thin,
dense fascia fixing the vein to the first nb and to
the lateral and posterior aspects of the rhomboid
(costoclavicular) hgament A further factor to
remember 1s the thin and friable wall of the vein
Slow and painstaking 1solation of the vein cspecially
on its postertor and nferior aspects 1s therefore
required Ligation and transfixion js then accom-
plished 1n the same manner as for the artery

In Figure D the linc for division of the brachial
plexus 1s indicated Some surgeons prefer (o inject
procamne hydrochloride into each nerve root before
division, others add the injection of absolute
alcohol, yet others ligate each root proximally with
fine silk None of these procedures would appear
to the author to afford a proven advantage The
line of division of the pectoral muscles 1s also shown
This will be varied with the leston under treatment
1t 1s best accomplished. as in radical amputation of
the breast, by passing the index finger under the
inferior border of the muscle, followed by division
first of the pectoralis major and then of the pectorahis
minor This step will complete the antenor divec-
tion with the exception of the anterior portion of
the axillary tissues, which remains for final scchion
after the posterior dissection 1s completed

Figure 1 illustrates the operation ut the completion
of the anterior dissection
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PLATE

THE STERNAL END

The detailed relations of the sternal end of the
clavicle are visuahised on this plate, a study of which
will assist the surgeon should the operative pro-
cedure necessitate the total removal of the clavicle
Further nformation can be obtained from other
publications by the author ** **

The most 1mportant structures to be considered
arc the large venous channels The subclavian vein,
before ats junction with the internal jugular vein,
15 closely adherent to the first rib and costoclavicular
(rhombod) hgament  Other brinches chiefly the
large external jugular radical, empty 1into the sub-
clavian vemn m this area Some protection s afforded
the large vains medally by the sternothyroid and
sterichyord muscles which serve as a butfer behind
the sternal end of the clavicle
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VII1

OF THE CLAVICLE

Removal of this portion of the bone in assoctation
with the forequarter amputation 1s especially indi-
cated 1n cases of carcimoma with spread to the
lymphatics at the base of the ncch  In these cases
the most radical ablation of lymphatic tissuc possible
1s desired The operator will best achieve the safe
removal of the sternal end of the clavicle by dissect-
ing dircctly on the bone and by cutting under direct
viston Section of the soft tissues anteriorly  su-
periorly and inferiorly should precede the final
postertor dissection  Most accrdents will result in
tears of the venous channcls if forcible avulsion of
this portion of the davicle 15 attempted

Figures A and B show the appearances before and
after removal of the sternal end of the (vacle
depicted from obhque and directly antertor e
respectively
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The retro-clavicular structures from the anterior aspect Compare with
Plates 1 11 V V1 VII and VIII
A Disscction showmng the subclavian artery and vein and thur tnibutaries together with
the cords of the brachial plexus The nuddle third of the clavicle and the related fascia
have been removed
B Diagrammatic kev to the above dissection Note onientating inset
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PLaTE IX

COMPLETION OF THE POSTERIOR
DISSECTION

The three drawings on this plate illustrate the
scction of the muscles from the clavicle and scapula
and the final section of the axillary tissues to com-
plete the ablation of the girdle with the imb  As
the main blood supply has been secured hazmorrhage
15 not excessive, and higation and division of the
transverse cervical vein and the superficial cervical
and descending scapular arteries will secure the
important points of blood loss

The posterior imb of the superoposterior skin
incision s made extending to the inferior angle of
the scapula The flaps are dissected 1n the plane of
the trapezius and the whole spine and vertebral
border of the scapula exposed The sccond step 1s
the separation of the trapezius from the outer third
of the clavicle and spine of the scapula The finger
can be nserted beneath this muscle layer and
division rapidly completed with scissors (Figure A)
As this step proceeds, an assistant using a hook or a
finger can draw the outer end of the clavicle lateral-
wards and postertorly, thus facihtating the opera-
ton Once the trapezius 1s separated. as shown 1n

Figure B, the levator scapule and rhomboid minor
and major are divided 1 quich succession near the
vertebral border of the scapula 1If the superior angle
of the scapula 1s hfted by the assistant away from
the chest wall and the whole limb drawn forwards
across the trunk. this step will be much casier Using
thc same technique, the insertion of the serratus
anterior 1s next divided along its scapular attach-
ment

The anillary portion of the skin incision joming
the posterior and anterior dissections 1s now made
The finger 1s placed beneath the latissimus dorst,
which 1s detached from the lower angle of the
scapula and divided just anterior to this point
The whole upper extremity can now be removed
from the body, and the appecarances are as scen 1n
Figure C

The large muscles are approximated and fixed to
the soft tissues of the chest wall as found best The
skin wound 1s closed and dependent dramage ar-
ranged

Fic 11
Closure of wound with dependent drainage A pressure dressing must be applied
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THE IFOREQUARTER AMPUTATION

PLATE X

THE FOREQUARTER AMPUTATION FROM THE POSTERIOR ASPECT
(LITTLEWOOD'S TECHNIQUE)* ¢!

The forequarter amputatton from the anterior
aspect has been accepted, with varying modifica-
tions to swit the particular case, since the time of
Berger Some surgeons had performed this major
ablation from the posterior aspect but the publica-
tion of Littiewood™ served to bring this techmique
mto greater promunence In cases not requiring
block disscction of the lymphatic glands at the base
of the neck, there scems hittle doubt that the Lattle-
wood technique can be performed more rapidly
once the anatomcal relationships are accurately
understood However, 1t must never be forgotten
that the subclavian artery and vein are at a consider-
able depth when the operation 1s performed from
the posterior aspect, and 1f the clavicle 1s sectioned
near its sternal end care must be taken when the
Itmb 1s manipulated away from the trunk since the
sectioned lateral end of the clavicle may casily
puncture the venous wall

These two plates illustrating the Littlewood tech-
nique cover the steps of the posterior dissection up
to the section of the cords of the brachial plewus
and the bgation of the artery and vein These latter
techmeal aspects together with the antertor dissec-
ton arc dentical wath those for the operation from
the anterior aspect and can readily be reviewed
Plates V. VI VII and IX

Figure A shows the paticnt postured in the left
lateral postion for the operation on the right side
Tihe surgeon sands facing the back of the patient
for the posterior dissection, passing to the opposite
srfe for the antertor dissection and the final ablation
of the extremuty, The hine of the superoposterior
incision y depreted but mav be altered to sunt the
particutir circumstances of the indvidual case

In Fyrure 1 the shin flaps have been undermined
front the clasiele superioriv to the inferior angle of
the <copuls in the vernical direction and from the
vericbral border of the scapula well across the fosse
of the szipula an the trunwene direction Note

especially the spine of the scapula with the attach-
ment of the trapezius and also the posterior third
of the deltord This drawing illustrates the line of
section of the trapezius which constitutes the more
superficial layer of the rclated musculature. The
trapezius can be separated at its attachment to the
clavicle and spine of the scapula, or more rapidly
still by placing the finger beneath it and cutting
between clamps with scissors along the dotted Iine
The viewer should also note 1n this drawing the
teres major at the lower angle and the related latissi-
mus dorst with its scapular attachment Tlus latter
muscle will be separated and sectioned along the
line ndicated in the final step of the anterior dissec-
tion, but 1t 1s included here for completencss

As shown 1n Figure ¢, after scction of the tra-
pezius, the deeper layer of the musculature attached
to the superior angle and vertebral border of the
scapula comes nto view These muscles. the levator
scapule and the rhomboids minor and major, are
readily 1dentified by drawing the scapula away from
the chest wall with hook or retractor and passung
the finger bencath this layer Scction 1s performed
rapidly with scissors

In the scverance of these two layers of muscles,
branches of the superficial cervical and the descend-
ing scapular vessels will be encountered and will
require hgation The superior digitation of the ser-
ratus anterior will be severed close to the superior
angle of the scapula as this bone 15 drawn iawity
from the chest wall The remaining insertion of thi
muscle should be divided close to 1ts attachment
to the vertebral border to complete the posterior
dnasion of the muscles binding the scapula to the
thoracic cage

In the supcrior part of the naision the neuro
vascular bundle will be found embedded m a bed of
fibro-fatty tissue It s closely related to the supenor
digitation of the serratus anterior



A SUPERO~POSTERIOR.
INCISION

deltorid

p - -.-.. ~

A tevres major

ATTLCLSLOTL
“roroughe
\ latissits

trapeziiis o \ dorst

p - \

/ ‘ wntfraspinatus

e
ot
1ToLcisiore
thro N
superiotr C
d’Lletatxon_
ot
SQ't‘.“t“G_t'u_s.
anterior . 3
h f
neuvro~ [ _—scapular
vasculgr A - cttachiment
ot
latissirauas
dovrsi

Ttrie of 1ncisiore
throuc,'t\,
levator scapulae

Trhorbovd
Trwmor & mo.j ot

cervical
o

Prate X



sectioned levator scapulae
/ £ rhomboid
TOLLTLOT & majov

o suprascapulct
desc scap Qb o e vessels
£ trans

corTa v

vrachial
plexus <
subclawv (cnuuar-c.])\
a e v

subclaVvias ~ o

ot ]ugu’lat‘ W ————

CL,6 origwn o &R
1oy thovrGerc t_—--'/“ .

hald
prereim
:‘cc:llanu:,q /
micelias
supl cerv -

E

Pratr X1



OPERATION FROM THE POSTERIOR ASPECT

PrLAaTE X1

THE FOREQUARTER AMPUTATION FROM THE POSTERIOR ASPECT
(LITTLEWOOD’S TECHNIQUE)

With the completion of the division of the pos-
terior muscles binding the scapula to the thorax, the
surgeon should proceed to expose the neurovascular
structures which are embedded at a considerable
depth 1n fibro-fatty tissue At this point the descend-
ng scapular vessels, which bear a close relationship
to the cords of the brachial plexus, may be encoun-
tered The artery usually passes between the cords
while the vein may course around the anterior aspect
of C, C,

In Figure b the general relationships will be seen
while n Figure E this mmportant area 1s magnified
and shown 1n considerable detail

It the viewer proceeds i Figure E postero-
anteriorly he should note 1n sequence the branches
of C;, C, perforating the scalenus medius to jom
With a branch from C, to form the long thoracic
nerve (Bell) which supplies the superior digitation
and all other parts of the serratus anterior The
cords of the brachial plexus then come into view
g’hey largely cover the subclavian artery as 1t comes
orward between the scalenus anterior and medius
;I)l(llltls third part to cross the first rib and becomes the
as lary artery  Although the second b can be

11y localised, the first r1b can only be found by
g?ng:::gn and the artery 1s best recogmsed by 1ts
more annt agamst this rib The subclavian vern lies
position :ttrlorly, therefore more deeply, and 1n this
The clogs 15 jomned by the external jugular vemn

Proximity of the pleural dome should be

41

remembered as 1t 1s easily perforated dumng the
dissection of the neurovascular structures

More anteriorly the posterior belly of the omo-
hyoid accompanied by the suprascapular nerve and
vessels can be seen 1n their relationship to the supra-
scapular notch The final localising landmark an-
teriorly 1s the clavicle with the related subclavius
muscle The fascie which vest these structuvres
have been omutted for the sake of clariy but can
be reviewed 1n Plate VI

To complete this stage of the opeianon, ¢
of the plexus 1s 1ndividually disszcted 5 o7
with or without preliminary injection .~
hydrochloride The artery. followed b o :
then secured, higated, divided, and the i» - "
transfixed The omohyoid muscle anu ¢
scapular vessels and external jugular v~to .- (
after preliminary vessel ligation Son.-
transect the clavicle near 1ts sternal enc or ¢ 7
late the bone at the sternoclavicular joint p.o
division of the neurovascular structures, whil- ot
prefer to delay this step until the important vessets
are divided and carry out the clavicular division as
part of the anterior dissection

With the completion of the division of the neuro-
vascular structures, the surgeon passes to the op-
posite side of the patient and the anterior dissection
1s performed as can be understood from Plates V.
VI, VII, and IX

ach cord
drnded

10
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The brachial plexus and subclavian vessels from the posterior aspect
A Identical with Figure 12, A, except for retraction of cords of brachial plexus and subclavian
artery lo evpose subclavian vern
B Diagrammatic keyv to above dissection
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THE ARTERIAL PATTERN IN RELATION
‘ TO THE FOREQUARTER AMPUTATION

The two hine drawings 1 Figure 14 serve to illu-
srate mn disgrammatce fashion the artenial pattern
in relation to the forequarter amputation as per-
formed from the antertor aspect * The information
depicted can also be adapted to assist our under-
standing when the operation is performed from the
posterior aspeet or when partial ablation such as
scapulectomy or the mterscapulo thoracic resection
1s eneented  Study of the anastomoses will enable
the surgeon to visuahse the probable abnormal col-
laterals which will enlarge 1in rapidly developing
sarcomata, involving the tissues of thus region

The upper drawing shows the arterial anasto-
muoses around the scapula which n hight of the
preceding tllustrations can be tabulated os follows

I The suprascapular artery

2 The descending scapuler artery (deep branch

of the transverse cervical artery)

3 The subszapular artery and it arcumflex

scapubir branch
A branch of the posterior humeral circumflex

artery

La

5 The acromal branch of the acromiothoracic
artery

These arteries with their accompanying seins
provide a nich vascular nctwork mn the soft tissucs
of the subscapular, supraspmous, and infraspinous
fosse

The principal drawing illustrates the arterial pat-
tern 1n relation to the clavicle, scapula, and upper
third of the humcrus The pomnts of the arteral
sectron nccessitated by the forequarter amputation
as depicted on Plates V. VI, VIL and IX are indi-
cated. The artenal channels which are removed
when the forequarter is ablated arc shown as cross-
hatched, while those which remamn are indicated as
sohid black As also found in the accompanying
drawing certamn collateral vessels are included The
vicwer should note the internal mammary and
superior mtercostal arteries which form anastomoses
through the tercostals These may be enlarged m
extensive neoplasms  Further, these channels arc
accompanied by lvmph channels (Plate 1V) which
should be studied in relation to neoplastic spread

R
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The arterial pattern in relation to the forequarter amputation
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SCAPULECTOMY

The three drawings 1n Figure 15 serve to comple-
ment the information already given on Plates 111,
IX. X, and XTI concerning the anatomucal relation-
ships which deternune the technique of partial or
total «capulectom)

When andicated, <ubpenosteal reflection of the
supraspinatus, infraspinatus, and subscapulans mus-
cles should be performed, and when this is possible
an excellent functional result ensues os the scapular
sheleton 1s often restored in part, especially in young
indivduals (Frg. 250 However, when these impor-
tant muscles are Jost for shoulder function, the
eventual movement and power are considerably less,
av seen from the case of Syme (Fig 5) and the
ustriative case (Mg 2.9

When possible. 1t is valuable to retain the acro-
mion process with the attached deltord and the
coracoid with the short head of biceps and coraco-
brachialis  These muscles with the long head of
triceps should be anchored to the clavicle and chest
wall to ginve whatever suspension of the upper limb
15 possible and practical

Steps in Scapulectomy

The posterior aspect of the scapula will be
cxpased through one of the incisions rllustrated on
Fipure 16 The precise arrangement of the hines of
nesion will be determuned in the case of Jarge nco-
plasiis by the position of the growth and the condi-
twon of the overlying skin

Flaps are made expaosing the vertebral and axallary
borders, the spine and superor angle Apamn, the
cract approach for {reeing the scapula will be
determined by the leston under treatment  For the
majoniiy of tises the carly steps can be followedd
i Plue X0 The rapesius with the deltord may be
wibperiodecdly reflected from the spine and acronnon
or dwacan of the tapeziue may be made as illu
arated on that plite

The levatar scapule rhombouds nunor and major,
and fracdly the serratus anternor are then sectioned
Orlv s e branches of the deccending seapular

[

vessels will require higation up to thi pomnt The
inferior angle of the scapula i< then cleared by
detaching the latissimus dorw, after winels the scap-
ula can be rotated to facilitate the remaiming steps

If the axillary border is rcadhly uccesable, the
long head of triceps and the teres major are then
sectioned In this arca branches of the dorsalis
scapule vessels wall require higation Care should
be taken to avoid myury to the crcumfley nenve and
vessels and to the postenior aspect of the neuro-
vascular bundle depicted in Figure A

The scapula is freed from the davicle by section
through the acrommoclavicular joint and coraco-
clavicular hgaments, or the clavicle can be «ectioned
medial to the coracoclavicular hgaments as meets
the needs of the surgeon By rotation of the hu-
merus the rotator cufl 1s severed leaving a stub, and
the remaming attachments ancluding the coraco-
brachialis and biceps. pectoralis minor, omobhyoid
and rclated suprascapular nerve and vessels are
divided

The scapula with ats related muscles and including
the Iesion under treatment can then be removed
The structures ablated can be understood from
Figures B and ¢ which show the scapula from the
postertor and amterior aspects wath the related
muscles, nerves, and vessels Jabelled for review fiee
also Fig 14)

In closing the wound, consideration must be piven
to the problems of providng suspension for the
upper hmb The coracobrachialis and biceps, s also
the long head of triceps, are best fived to the clavicle,
The deltoid should be sutured to the cut edge of the
traperius

Some of the amitonueal pomnts underbuny the
miterscapulo-thorecie resection (Fig Vh can be
understood from this figure s st 1s seen that the
upper end of the humerus cauld readily be ronuned
with the scipula by substituting seehon of the e
merus ot the required site for scchion of the rotstot
wufl
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This procedure, which includes removal of the
scapula, the upper end of the humerus, and a vary-
ing portion of the lateral end of the clavicle, has
been described by Tikoff, Linberg, Bauman, and
Pack As 1ts uses are extremely rare, detailed cover-
age 1s unnecessary.

It may be indicated 1n cases where the neuro-
vascular bundle 15 free of disease and the patient
refuses a forequarter amputation

Figure 17 1llustrates the case of Dr George T
Pack where the procedure was used for a squamous
cell carcinoma 1nvolving the scapula, which had
recerved 1ntensive radiotherapy with resultant sin-
uses, radionecrosis of the scapula, suppurative arth-
ritis of the glenohumeral joint, and chronic fibrosing
osteitis of the upper end of the humerus

The techmque differs only in moderate degree
from that described for scapulectomy The racquet-
shaped 1ncision extends along the clavicle and down
the medial border of the biceps for three to four

inches, thence superolaterally across the upper third
of the arm

-3

INTERSCAPULO-THORACIC
RESECTION

The pectoralis major and deltosd are detached
from the clavicle and the neurovascular bundle
exposed from the anterior aspect as 1n the early steps
of the forequarter amputation performed by the
Kocher technique The transverse cervical and supra-
scapular vessels are secured and divided

The posterior ncision extends along the aaillary
border of the scapula, and from the inferior angle
thereof the incision extends superiorly and laterally
across the upper third of the arm to join the anterior
mncision

The remaming steps are as for scapulectomy
except that the rotator cuff 1s not divided but the
humerus 1s sectioned through the surgical neck The
radial nerve and the circumflex nerve and vessels
should be located and carefully preserved (Fig 15)

In closing the wound, suspension of the imb 1s
more difficult but suture of the coracobrachialis and
biceps to the stump of the pectoralis major and the
long head of triceps to the remaming soft tissues of
the chest wall should be attempted

Further details of this procedure can be obtamned
from the references appended * & * 10
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Post-Operative Considerations

Fic 18

Plastic shoulder cap with short arm stump to give cosmetic symmetry 1n clothing
(After R D Aylesworth %)

THE immediate post-operative care In the
recovery room will include early recognition
of excessive blood loss from the wound
drainage and any fall of blood pressure The pressure
dressing may require replacement

The primary dressing should be changed after
twenty-four to forty-eight hours and the dratn short-
cned or removed depending on the amount of
dramage Early ambulation 1s desirable  Antibiotic
therapy should be continued until all possibility of
infection has been removed

Wound healing 1s usually rapid and the patient
may be ready for discharge after ten to fourteen
days At this time the arrangements for a course
of post-operative rrradiation must be concluded

The question of the cosmetic appearance in
clothes may be uppermost 1n the patient’s mind In
the early stages, the tailor or dressmaker can arrange
a pad to afford symmetry to the upper trunk and
shoulder area Later the decision as to the necessity
for a light plastic shoulder cap with upper arm stump
(Fig 18) or a dress prosthesis (Fig 19) can be
settled In cases where the operation has been per-
formed for palliation. a soft pad 1s often all that 1s
required, but in others where long-term survival is
expected a light-weight dress prosthesis 1s beneficial
from a cosmetic and psychological point of view
although 1ts function 1s munimal The defimtive carc
of such patients includes their rchabilitation (see
Case LXVII'™)
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" Fic 19
A Appcarance after forequarter amputation anterior vicw

B Apperrance after foreguarter amputation lsteral view showing <car of incision
€ Dress prosthesis, antenor view
D Dress prosthesas Jrteral view
I Dress prostheas postenior view

the wortesy of Prosthencs Fducanon Program University of California Medical

Certer Los Anceles)
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Illustrative Cases
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ILLUSTRATIVE CASES

Berger's classic case of massive enchon-

droma of the superior extremity of the

humerus Patient alive and well four
years post-operatively

A Anterior view of patient, age 27 years

Note that an amputation through the

lower forcarm had been performed at the

age of 12 years for an enchondroma
arising on the little finger

B Posterior view  Circumference of
tumour 95 cm

C Lines of incision used by Berger and
attnibuted to Farabeuf

D Post-operative appearance, anterior
view

E. Post-operative appearance, postero-
lateral view

F The prosthesis, anterolateral view

G The prosthests, posterolateral view
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Case of Dr James J Callahan  Male patient,

aged 37 yers: history of pain in the right

shoulder region of six months duration
Bropsy revealed an osteogenic sarcoma

A Chinienl  appearance  before operation

Intensive  pre operative  X-ray  trcatment

ginven, resutting n thrombosis of the right
subclavian artery and vemn

B Radiological appearance

C Post operative photopraph  Post-opera-

tive \-my trealment was given  Patient abve

ten years later Microscopic studies showed
chondrosarcomn

56



ILLUSTRATIVE CASES
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Fic 22

Authors case male age 47 Patient had
severe burn of the left upper limb and
thorax at the age of 16 years Carcinomatous
changes occurred which necessitated upper
arm amputation 1n 1952 In December 1952
biopsy of an axillary mass showed squamous
cell carcmoma  Referred to the author
January 1953

A Pre-operative appearance

B and C Appearance after secondary fore-
quarter amputation performed January
1953 Death occurred eleven months later
from cerebral metastases There was no
evidence of local recurrence
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Fiues 2

58

t

Fic 23

Authors case female age 73 Eight months
previously, Jocal resection of squamous cell
cwrcinoma present on dorsum of hand for
sixteen  months  Rapidly developed epi-
trochlear metastases which were hiopsied,
Muluple recurrences developed in this area
and tn the axifla  Intensne radiaion had
been given 1o the axillary and epitrochlear
regiors  Referred 1o anthor for forequarter
amputation stx months after vopsy of e¢pr-
trochlear glands

A and B Appearance following forequarter

amputation  Did thirteen months  post-

operatively from tocal 1nd pulmonnry muta-
stases

C Radiological appearance post-operatively

Fic 24

Case of Drs H L MclLaughlin W W
Werley and R R, Impink  Male patient,
age 42 had a mass ansing from the axltary
border of the night scapula which on topsy
showed fibrosarcomn  Scapulectomy by Dr
Mclaughlin  October 1950 Patient aline
and well at the time of this publication
A X-ray appearance with arm i i€ festng
posihon  Note that the acromion process
has been fixed to the clvicle to give stabl
iy to the deltosd and that the coracond
process with its attached muscles remuns
n situ

B Shows the posaon of the humerus 0
maxmum abhdnction

C Chnical photopraph  showing  cosmetic
appeIrance anm sn resting position

D Photogmph showing maximum  actie
abduchion, anterior siew

I Posenor view, resfing potitan

I Postersor siew, maumpm ahductien
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T 25
Cave of Pr .S James Temale patient ape 10 years  Preseated with an expanding oy stic
tumour of the npht seipula which had presicwsis been treated by cunnitage and packing with
bone chips The pun and swelling recurred A '\uhgmnswﬂ resection of the wapula was
4

thorcfore made devvmg the acromien process  Pathological dipnesis areurny anal bone
38t fhie ere has been pablished by Dr James in the Journal of Bone wud Joint Surpery
R O128 130 j9s7
A Povt oprranise photogzr ipls shiowang coenehe apprarat ¢c anienor vick
11 Thohohng wountd shawng point of drnage
C Post epaatine Nray Tin patient oh amzd 1 opood furctienal retolt and the soopala s
clomung

]



VII

Traumatic Forequarter Amputations

(in chronological order)

CAsE 1
1737 Belchier ''°  Male. age 26, left side

The man, Samuel Wood, was carrying a rope which
caught 1 the cogs of a large mill-wheel and his body
was raised from the ground until checked by a beam,
whereupon his arm and shoulderblade were torn off
He was able to descend a narrow ladder and walk eighty
yards beforc fawnting from loss of blood Later in the
day a surgeon could not find the large vessels, and as
there was no further hzmorrhage he brought the fleshy
parts of the wound together by needle and ligature and
applied a dressing Next day he was admitted to St
Thomas’s Hospital where the dressing was not disturbed
for four days, when Mr Ferne opened the wound and
finding no blood-vessels * dressed him up again ” Cure
was complete 1n two months (See Frontispiece, Fig 2,
and also pp 1-2)

Casc 11
1808 Cunung, R Male, age 21, side not stated

Dr Copland Hutchison saw this patient in 1808 The
opcration had been performed by Dr Ralph Cuming,
Surgeon to the Naval Hospital at Antigua (See Fig 3)

Cast
1819 Mussey, R D''*  Male, age 16, left side

This lad was caught by a machme 1n a cotton factory
Two hours after the accident the surgeon found a large
oval-shaped wound covered with a material resembling
white of egg and with the collar bone projecting at the
upper part, less than a pint of blood had been lost
Hanging from the wound were two large nerves 20 1n
long. and when these were cut off the patient complained
of pam which he referred to the hand on the injured
side A Dttle below the collar bone was a coagulation
as large as the finger tip which beat as a pulse No
ligature was applied to any vessel nor were stitches
employed in the wound . compression bandage and

61

adhesive strips constituted the dressing In two
the wound was almost healed, entirely so 1n eight w

A witness of the accident stated that the mac
had been temporanly stopped by the resistance o
patient’s body, and experiments showed that this
ance amounted to a weight of 839 1b

CASE 1v
1829 James, G W ** Male, age 10, side (?)

The boy was caught by a chain attached to a st
engine There was no great hemorrhage and httle [
he walked twenty to thirty yards to his father
fainted Two days of exhaustion were followe:
irritative fever and large suppuration Treatmen
tonics and opium cured the patient in three months

CASE v
1832 Scarnell, § F''' Male, age 13, right side

This boy was caught by a chain 1n the upper s
of a mill, and being drawn against the roof his arm
scapula with all 1ts muscles were dragged off anc
body fell The finger-like projection of the clavicle
removed, vessels secured and wound covered with
integuments as remained, and a light dressing apj
The general health suffered very Iittle He was ab
walk at the end of a fortmght, and on the third Su
went to church

Casc vi
1833 Braithwaite,J '** Male, age 12, right sidc

On 12th July 1832 the boy was caught by the :
of a carding machine Hamorrhage was not prof
the artery was sccured by a single strong silk thread
the ven also higatured The flaps were adjusted
secured by two ligatures and plaster straps and ban
apphed Healthy purulent discharge occurred on
cighteenth day and granulations were encouragec
mjecting a solution of alum one drachm to a pint
was successful after seton had faled The patient
perfectly well three months later
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CssE Y
1836 Purondt §$ Muale aze 14, left side

In the rcport on his own case (1855) Prrondt recalls
that while visiing the Edinburgh hospitals 1in 1836 he
saw o child of 10 years whose night arm had been torn
offt by a machine together with the scapula clavicle,
and the soft tissues of the shoulder. which were separ-
ated from the trunk asf by dissecion Hamorrhage
was neghpible, and at the twelfth day cicatnisation was
well advanced

Cast vt
1838 Gactam-Ber ' Male age 14, left aide

On 3iIst December 1838 the boy was working at a
foundry and was the viectim of an cxplosion which
lacerated his arm, shoulder, and scrotum The left
spermatie cord was severed by the flying metal and the
bony structures of the shoulder so smashed that amputa-
ton was necessary  The lacerated nteguments were
fashioned to form a covening to the extensive wound
and n fifty-five days after the operation the patient had
completely recovered

Cast 1y
1838 Larrex V** Male, age 14

Tlus boy had a gunshot comminution of the bones
of the scapula und arm These were removed by opera-
tion

It was reported that this subject recened so severe
an impury of the scrotum at the same time that castration
w15 pecessary The patient recovered

Cast \
1842 Cartwricht ' Male, ape 14, lefr side
In the muscum at King's College there 1s a prepara-
tion {made bofore 1842) from which the annexed figure
(121 was tden The patent, a lad of 14 years of age,

was under the care of Mr Cartwnght of the Middlescx
Hospitsl and madc o good recoveny

Craer g
1842 Lrzare ™ Male aw 13
ftus boy was the vietim of a4 machine acuident The
avlbing sessels and nerves hung loosely from  the
wounml  there ws hitde bleeding and no shock The
wibchivrn artens w s hpatured  the edpes of the shin

brought topether s closely as pacable and the piticnt
mude a rap d reeoveny

Fergusson sard the case occurred many years age
during his connection with the Royval Infirmary in Edin-
burgh The boy came under the care of Mr Lizars

Casr \nt
1842 Coopert*  Male, ave 7.

Tius boy suffered a machime accident in which the
arm and two-thirds of the scapula were torn off The
clavicle and remans of scapula were removed by opera-
tion Patient made a rapid recovery

Cast it
1843 Aang, A Male, age 15, left sule
On 10th October 1843 the boy was caught in a mall-
shed After the acadent he fanted for a few scconds
Total loss of blood was not morc than two teacupluls
The nerves were torn and the shghtest irritation pave
risc to acute suffering The aaillary artery was securcd
by a ligaturc and the intcguments drawn fogether by
adhesive plaster Reaction was trifling and on the tenth
day thc boy was lively and cheerful, though mn terror
when the exposed plezus of nerves was touched The
ligature lay in contact with the nervous mass and was
left to drop off with the sphacelated nerves about the
sixth week, when the patient was in perfect health

Cast xiv
1845 Lowrs, W'
Patient suffered multple injuries in & machine acc-
dent Interscapulo-thoracic amputation was performed,
but patient dicd from shock soon afterwards

CASE AV
1855 Pirondh, S Male, age 39, lefr wde,

On 29th Junc 1855 the man was crushed by the Gl
of a large stone and suffered multiple myurics The
shoulder joint was mashed but the artery had escapud
damage and was scen beatng strongly 1n the axlla
Having amputated the arm the artery was tied as hgh
45 possible and the communuted <capula removed The
wound was covered by a large postersor flup and the
anterior part by soft tissuc that had escaped njury
Little blood was lost and the patient’s condit'on was
catisfactory after the opzration but soon after he <l
and died  Post-mortem examunation rescaled o e
Liceration of the nght Tung and much bloodd in the chiett
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CASE XVI
1856 Parise, M ** Male, age 163, right side

On 26th August 1856 the youth’s arm and shoulder
were crushed 1n a machine accident. The brachial plexus
was denuded as if by dissection The subclavian artery
and vemn were tied and the arm, scapula, and external
part of the clavicle removed Recovery was uneventful
except for suppuration, which lasted two months The
patient had robust health until 1882, but became alco-
holic and commutted suicide 1n 1885

CASE XvII

Between 1856 and 1869 Parise, M ***
Male, age 14, left side

The arm and shoulder were crushed in the gears of
a machine The flaps of a large wound extended an-
teriorly above the clavicle and posteriorly to the lower
part of the neck Communuted fractures of the humerus
and scapula were present Parise tied the subclavian
artery, but the proximal end of the avulsed subclavian
vein could not be found as n had retracted into the
superior opening of the thorax The whole upper imb,
the scapula, and half the clavicle were removed and the
flaps closed The wound became infected and the patient
died on the twelfth day Autopsy disclosed phlebitis of
the left subclavian vein extending to the supenior vena
cava The stump of the subclavian vein was full of pus

CASE Xvilt

1857 Horlbeck, H B **?
right side

On 11th September or December 1857 this man, a
muscular negro, was pounding resin when his arm was
drawn mto the machine and he was carried round till
hs body was stopped by a beam, when the arm and
scapula were stripped from the trunk, which fell to the
floor There was httle hemorrhage or pain except for a
“burning™ i the wound for which tincture of opium
was given The patient suffered no shock, rested well,
and lost not a drop of blood during treatment, which
consisted of bringing the skin edges together after
cleansing the wound and securing them 1n position by
means of adhesive strips  Healing was complete by the
sixth week when the patient resumed his work

Male, age 35-40,

CAst a1v

1860 Niepce '**  Male, age 32, left side
On 17th December 1860 the man had s arm torn
off by a wheel and the bones of the shoulder were so
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crushed that 1t was necessary to perform the inte
scapulo-thoracic operation The patient made an w
eventful recovery

CASE XX
1864 Jackson, V '**  Male, age 35, right side

In December 1864 this man was struck on the bac
with the buffer of an engine, the wheel of which ra
over and crushed his arm with the loss of a considerab:
amount of blood As the scapula was comminuted 1t
removal, except for the acromion process, was per
formed Four vessels were tied, each being hgatur
immediately 1t was cut Flaps were approximated ar
held with wire sutures and water dressing apphed
Patient died next morning

CASE Xxx1
1866 Lowe*** Male, age 18

On 16th May 1866 the man was caught 1n a cardins
machine and his entire upper limb torn to pieces w »
very little hemorrhage When admitted to hospital h.
was 1n a state of collapse, the artery and vein wer-
denuded and lying in the wound Under chloroform
the vessel was ligatured and the exposed part cut off as
well as that of the nerve plexus The outer third of the
clavicle was removed and the flap brought together and
held by three loose stitches and a dressing applied

Five days later there was much delirnum, followed by
a coprous discharge together with some large pieces of
slough which came from the interior of the wound
Delirtum had now ceased and patient was ordered
mutton chops, etc, ad hibitum He steadily improved
and was discharged cured in five weeks

CASE xXII
1866 Buchanan, G *** Female, age 17
This patient was caught 1n a milhing machine on 26th
December 1866 Under chloroform the compound com-
minuted scapula was removed, the anillary artery having
been previously secured There was very httle hazmor-

rhage and the patient partly rallied but soon became
exhausted and died of shock

CASE Xl

1869 Jones, T L'** Male, age 11, right side
In November 1869 the boy was entangled 1n a rope
and was drawn between an 1ron rod and a wooden frame
6 mn apart, lis arm and scapula being thus scparated
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from the bodv  He lost some blood, fainted and was mn
a state of shock for six hours The mediin and ulnar
nenves were then cut awdsy and the axilary artery
secured Two mches of the clavicle were removed and
the soft parts brought together by metallic sutures,
wound was dressed every four hours with carbolic lotion
Healing was complete in three weels and in two months
the boy was perfectly well and running about

CASr W\
1859 Parise, M '™ AMale, age 33, left side.

In 1869 the man suffered a machme injury which
nceessitated the surgical remosval of the left arm, more
than hall of the clavicle and the greater part of the
seapuls The subclavian artery and vein were hgatured
while the posterior border of the scapula, bewng un-
mjured, was preserved with ats attachments in the hope
that suppuration n tlis region, which had occurred n
a former case, would be prevented but the patient dicd
on the eighth day of pncumoma

At the poast-mortem examination it was found that
several mibs were fractured two of which had prerced
the lungs  Also present was a fracture of the fifth cervi-
cal vertebr

Cast A\
1859 Thaver S W™ Male ave 12

The accrdent occurred in the summer of 1869, and
there was more himorrhage than usual 1n these cases
The subclavian artery was hgatured and the outer end
of the clavicle removed The patient had several frac-
tures and was badly contused n vanous parts of the
body but made a perfect recovery

Crast g
18469 Warsan, PP I Male ape 13, Ieft side

On 23cd March 1869 John R was working in a paner
mull when hiy arm was caught between two pinion
wheels, At the Roval Infirmary, Ddinburgh he was
p!eed unider chloroform and was found to hasve suffecd
sulaon of the o the shoulder almost denuded of
shain, atd the musles and fasare expased as f by dss.
o ltas

In onler to ohtaun v sound aodnt it was newessars
o amput e the coapeland dasicle Duning the separa.
tros twepdy seessly were tied but not more then 2 o
of bl vere Yasr The wound win washed out with
P20 cubolic aend wolution ami the edpes were broupht
to s ther and sutural Procress woe slins untth the tharts.

&

third day when carbohsed dressings were abandoned
Patient was discharged cured after seventy-four days'
treatment

Cast il
1870, Lunn ™ Male, age & right side

On 29th August 1870 Wm C was caught in the
spokes of a cart wheel and s arm and scapula were
torn from all attachments to the body exeupt the shin
of the axilla two nenves of the brachial plexus and the
latissimus dorst muscle There was no hamorrhage :
the torn cnd of the artery lay twisted in the wound The
flaps healed mn great part by first antention, and three
weehs after the accident the child was running thout
the ward

Casr xavi
1870 Charles, J 1.2 Mule, ace 10, rieht sude

In the morming of 14th September 1870 the boy was
caught 1n the wooden roller of a mill  Five hours Jater
the surgeon found him cold and weak wath the greter
part of the upper third of the humerus and whole of the
scapula almost torn away The hmb was separated
from the body, and flaps as large as possible made from
the soft tissucs of the shoulder The edges were adjusted
and sutured and the wound covered with a4 water
dressing there being no carbolic acid at home Two
days later patient’s condition had much mproved. and
in three weeks the wound was ncarly healed and s
strength and actvity regamed

Cast A\l

1871 Katholusty, I''™ Male, ave 37, neht sude

On 2Ist May 1871 the man, J S, was caught by a
heavy cast bemg howted and was carried against 2
beam which stripped off s arm and shoulder blade
with hittle hamorrhage No pulsating or hleeding vess:ls
could be scen. but the Ieast contact wath the exposed
nervous plenuses gave gret pun, which wac a pron-
nent feature o this case The flips were broupht
togather and held by four steel mns and by the thrty-
fifth day the pitient was able to walk out

(QEEHERANY
1873 Jessop V't Muale ae 141t ade.

On 28th April 1873 John Clark's urm was couht
between cog-wheels and when released be sas ahle to
walh g few yards and then funted The soft frann
connecting hmb with the tront were almost catirely
destroyed but there was httle hemorthape Operating
w s performed under ether dunng shoeh Trevues af the
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shoulder were dissected to make flaps and jomnt opened  CASE XXXIV

To form the posterior flap 1t was necessary to remove
the scapula, dunng which air entered the subclavian
vein The patient became deadly pale and pulseless,
and restorative measures were applied while the opera-
tion was being completed For the first few days after
operation the boy was feverish and delirious, and there
was sloughing of flap which necessitated skin grafting,
but by the mneteenth day the wound had healed per-
fectly

CASL XXXI
1874 Hendry, G'** Male, age not given, left side

Samuel Watson’s left arm was caught between the
belt and pulley 1n a shingle mill He was carried around
the shaft four times before the arm was torn off and
he was thrown to the fioor

The scapula and outer 14 in of clavicle were removed
The vessels, which had bled very little, were higatured
The wound was cleansed and the skin sutured

Infection supervened and some of the skin sloughed ,
skin grafting was required, but the wound finally healed

CASE XxXx1
1876 Gundrum, F **¢ Male

On 2nd December 1876 boy John suffered a gunshot
wound and several days had elapsed before a surgeon
was called in  He found the arm black and “ mummi-
fied,” and the sloughing process had extended over a
great part of the shoulder After giving the patient
2 0z of French brandy, ether was adrmunistered and
operation undertaken to remove the entire scapula with
the carious end of the clavicle and remaiming portion
of dead humerus During the operation four vessels
were ligatured and ten smaller ones twisted The enor-
mous wound was washed out with carbalised water,
closed with silk stitches, and dressed with hint and
cotton wool Healing proceeded rapidly , patient was
up 1n a week and made an excellent recovery

Cast X\XIII

1876 Weinlechner ¥ Male, age 16, left side
On 20th July 1876 this lad fell aslecp at his rolling
machine and s arm was caught and separated from
s body There was much damage to shin and muscle
and comminution of the scapula necessitating 1ts removal
together with the remainder of the shoulder girdle In
spite of antiseptic treatment and skin grafting progress

was very slow and eighteen months clapsed before the
patient was fully recovered

a
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1878 George, W H'** Male, age 29, right side

A Mexican miner had his right arm and scapula t
off by descending mme shaft on 4th September 1%
Little hemorrhage occurred No vessels required ]
tion and the skin flaps were drawn together with sutt
and adhesive straps

The wound was practically healed on the thirty-
day except for a small cavity under the projecting p:
of the clavicle which remained 1n situ

CASE XXXV
1880 Wheeihouse '** Male

This patient was treated at Leeds Infirmary for in;
for which interscapulo-thoracic amputation was
quired No further details published

CASE XXXVI
1880 Ellis-Jones, J*** Male, age 17, night side

On 10th September 1880, Wm L., a muner, suffc
a machine accident He was conveyed three mile:
his home where the surgeon sawed ofl the outer t
thirds of the clavicle and higatured the mam artc
little blood had been lost The flaps were fairly brot
together and dressings applied wetted with carb
acid (1 40)

Wound healed except for a hittle gaping at the mu
where there was scarcity of skin Infrequent dress
were continued and 1n a month the patient was
to take open-air exercise

CASE xxxvIl
1881 Lewis, R F™' Male, age 26, right side

His shirt sleeve was caught 1n the cogs of a macl
and his right arm was completely avulsed carn
with 1t the entire scapula denuded of all muscular tis
Little bleeding occurred, about 8 in of the mec
nerve hung from the wound The patient made
unminterrupted recovery The article contains an 1llus
tion of the appearance

CASE XXxvin

1883 Will, 1 C D.** Temale, age 18, right st

On 5th January 1883, Lizzic W, mill worker,
mjured by a flax-spinning machine There was
hxzmorrhage and the axillary artery was seen lying
the surface of the wound, pulsating fecbly, having b
closed by torston Patient was seriously collapsed
the acromial end of the clavicle was removed watl
anasthetic Wound was washed out with 1 30 carb
lotion and the flaps brought together and sutured T
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the third to fifth day discharge was purulent, but then
the patient reguuned strength and was discharged from
haspatal ninsteen day s after the acadent

No part of the arm or scapula could be exanuned as
they were reduced to pulp before the machine could be

stapped

CASE XNMA

1884, Lucas-Champ onnicre, J.H*
left side.

On 30th June 1884 this man was caught 10 a machine
and his arm torn off - there was hitle hemorrhage
fadoforn and a carbolised dressing were applied to the
wound unnl patent recovered from shock, which lasted
three duxs At operation the dlavicle was stripped and
divided, the subclavian muscle severed, and the artery
and vein heatured , nenves were cut off as ngh as pos-
sable The pectoral muscles baing divided  the shoulder
was reversed to detach ot from the thorax  Much blecd-
g from small arteries was controlled with forceps .
wound was washed out several times with strong car-
bolic lotion  Pauent collapsed on the operating table
where he had to reman for two hours with head low
Suppuration occurred dunag the next week but from
the tenth day there was a notable improvement which
was 0 untaned and i a month the patient was walking
in the w.ird

Muale ave 38

Crst Al
1XSg Tornar, T Male, ave 21 1ft vde

This mun suffered @ gunshot wound of the uppar arm
winth became pangrenous At the first operation the
arm ueronnon and coracord process were remoyved, but
newrosiy of the seapula necessitated its complete resce-
o alea

Cast Nt
ISVS Toumean ¥ Male, age 26, Ut side

On th July {885 the man's arm was caught m o
cihle and detachied from the body together wath the
scipult There was no hemorehipe  the nerves showed
w by whitte «trimes on the <urfuce of the wound, which
menvred 14 om lonp by 10 em wade , the edpes
apscied Jein cut as af by u scalpe]  Under chloro-
form (b nuter mirt of the Jdavicle was remsved the
e didd d and sy precaution the axillwy vessels
beqturad, decorn~cnewdhy §adteriin

Ir addition to thes impurs the pateent’s Jelt oo was
wbprnd torn 0% ard the Tower pas fractueed, bt on the
erehitl i Be gt v o L wy weels wae parfectly
teinesand

06

Casgt A
ISSS Schmide, £ 4 Male, age 7. Ieft sude.

This young patient sustuned 1 a railroad pune a
compound comnunuted fracture of the radwe< and ulna :
extensine  lacerations in the left shoulder with the
humerul head torn from the glenoid ety . the amm
hung only by the brachial plexus and som stps of
shin, compound commnuted fracture of the middle of
the left clavicle and of the left scapula The nbs were
widely cxposed anterorly, laterally. and posteriorly
The hand was mangled The whole forequarter, mclud-
ing two-thirds of the clavicle, was removed under general
anxsthesia

There were associated njuries to the night hand with
loss of three fingers  Extreme shock was present dunng
the operation but the patient eventually mude 8 perfect
recovery

Cast L
1886 Mazzom, Gadtano't”

On 24th July 1886 commnuted fracture of the Ieft
arm and scapula  Interscapulo-thoracic amputation
(without the clavicle and part of the scapula) death
at the end of thirty hours Transfusion  Stimulation
Ligature of the subclavian artery  Death from adema
of lungs and acute anzemia

CAsE a1V
1887 Jeannel ' Alale, ave 26, left side

On 24th April 1887 a lion savaged this man's arm
and shoulder The subclavian artery and vein were
hgatured and the following day amputation was jree-
formed

Less than 200 grams of blood were Jost but the
patient died three and a halfl hours after operation

Cast Ay
1887 Kirnusson 2% Muale, ave 27 1t sude,

On 23rd August 1887 this man suflered g gunshat
wound of the axilla There was much hrmorrhipe and
e was adnutted to hospital four hours later wath
profound shoch  Next day the bony structures of the
<houlder were found to be crushed . no pulss m the
arm Lipatures were placed on the wulliry anid sub
daven anenes and the amputaton pedformed N0
more than 109 prams of blood were lost, but at the eod
of the aperation the patient hecame cyanoszd and duzd
in half an hour,
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CASE XLVI
1887 Bourgougnon Male, age 30, right side

On 25th January 1887 patient suffered a machine
ingury There was little hemorrhage but shock lasted
six hours The comminuted scapula was removed, the
wound sutured, drainage tube inserted, and antiseptic
dressing apphed Two days later there was moderate
fever but little discharge from the wound The patient
walked on the fifteenth day and had fully recovered in
a month
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CASE XLVII

1889 Eiselsberg, F von**!
right side

On 1st December 1889 the man, while 1n a drunken
state, fell under a tramcar which ran over his upper
arm and shoulder Brought quickly to hospital, the
patient was found to be completely unconscious and
suffering from a crush injury of the shoulder in which
all the bones were involved and with extensive injury
of skin and muscles , pulse not perceptible

Without anesthesia the subclavian artery and vemn
were ligated, the arm amputated, and the splintered
scapula resected as well as the outer two-thirds of the
clavicle Skin flaps were 1nsufficient to close the wound,
which was loosely packed with i1odoform gauze At-
tempts were then made to restore the pulse, but ten
hours elapsed before 1t reappeared

The patient recovered slowly with periods of restless-
ness, there was a partial gangrene of the skin flaps,
which were replaced by Thiersch grafts and the wound
healed completely though slowly

Male, age 63,

CASE ALV

1895 Chavasse, T F'** Male, age 32, left side

On 7th May 1895 the patient, M W, was entangled
in the driving band of machinery by which the forearm
was cut off and the skin of the arm torn in strips as
high as the shoulder jomnt , muscles 1n this region were
contused and infiltrated with blood The brachial artery
and axillary vessels were exposed and cords of brachial
plexus crushed To obtan adequate covering for the
wound, amputation was performed within an hour of
the mjury The shin sutures of silkworm gut were

removed a week later and 1n a month the patient was
walking out of doors

CASE \LIN

1895 Fowler,G R'* Male, age 55, left side

On 27th November 1895 the patient, P R . suffercd
burns of the entire surface of lus arm and forecarm
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Topical dressings were employed for eleven days when
the whole arm was sloughing and foul smelling At
operation the subclavian artery was exposed and tied
The attachments of the scapular muscles to the trunk
were divided and the scapula and outer fragment of
the clavicle removed with the arm Three days after
operation the patient became delirious with high tem-
perature and died

CASEL
1899 Marshall, E*** Male, age 12, right side

On 16th June 1899 the boy, A V H, was caught i
the belt of a machine At operation all bony fragments
were removed and part of the clavicle sawn off The
subclavian artery was hgatured and the parts cleansed
with bichloride solution 1 5000 There was Iittle 1n-
flammation, and on the tenth day the patient walked
across the floor On the twentieth day after the accident
he walked nearly half a mile

CASE LI
1903 Pozzan, T *** Male, age 20, left side

On 25th June 1903 the man, P G, put his hand
between the teeth of a carding machine revolving at
great speed In an instant his arm was caught and
dragged out by the roots with but little hazmorrhage

The patient’s condition was such as to ncgate opera-
tion, but by the third day gangrene and septicenua
obliged the surgeon to intervene as a last chance to save
the man’s Iife The operation field having been prepared
by antiseptics, a portion of the clavicle was sawn off
and this made 1t possible to trace and ligaturc the
subclavian artery which was buried in cedematous
tissue The scapulo-thoracic amputation performed on
textbook Ines, occupied forty minutes and httle blood
was lost Finally, the wound was washed out with
chloride of sodium solution a drain nserted, and the
flap and skin sutured The patient was able to walk 1n
ten days and was discharged after thirty-five days with
the wound almost healed

CASE LII

1904 Northrop, H L'** Male, age 19 months,
right side

This young child was injurcd n an elevator accident
and the whole shoulder girdle was severed through the
middle of the clavicle and along the hine of nsertion
of the serratus anterior to the thoracic wall The only
conncctron with the trunk was one cord of the brachial
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plexus Tins was severed and the subclavian vessels
higatured

The patient, howcever, died presumably of pulmonany
embolism  Photographie records of the case are pre-
sented

Cast 111t
1903 Sabié M J1* Male ave 50 richt side

This chauffcur had his arm caught 1 machmery
and the forecarm was avulsed from the humerus The
humerus which was intact was, however divested of
muscles over its lower third as if detached by a rugine
The muscles of the upper third were crushed and torn
Thure was considerable shock  Under general anwms-
thetic a forequarter amputation was performed from
whech the patient eventually recovered

Casrn
1907 Male, ace 17 left side

Tius patient’s left hand was caught 1n a transmission
belt which dragged lim around a tree three times before
throwing him to the ground His left upper limb com-
pletely avulsed, remained wound around the tree He
uttered a single cry, did not losc consciousness. nor did
any hamorrhage occur The whole accident occurred 1n
three or four scconds The clavicle remamed n situ
At the time of the operation the patient did not com-
plun of p1in and the pulse was 72 The outer two-thirds
of the clavicle was removed and the subclavian vessels
were hpated The wound was sutured with dramnage
Healing was complete in fiftcen days and the patient
made an uninterrupted recovery

Andrét

Cast v
1912 Ramam C §°° Male avc 14, Ift sde

Acculent occurred in a coconut {ibre null in Ceylon
Patent brought to hospital conscious but in shock onc
hour following the acerdent The whole uppzr mb was
mingled  nocessitating  immediate operation Under
geneel anxsthesa the forequarter was removed There
was difficulty i closing the shin but the patient made
an unmterrupted recovery and was discharged from
hospatil seventy-mne dass after the acaident

Cast vy
W, Dichineon G K
reeht sede
O Lath Junuany 1914 the man, S Z, whilc othng
nochinery hud s nicht arme catipht in a coat comveyor
12 muecles were wrenched off clove to the body and
the shan evenly taro After the injury be ascended o

Male age 23
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fiftcen-foot ladder and walked three hundred yards to
the office  On cxanunation it was found that the blood-
vessels and nenves had been torn off and had receded
There had been no haxmorrhage or pmn The wound
was swabbed out with tincture of 10dmn2 and a dramnage
tubz inserted Recovery was uneventful

Cast Lvit
1915 Pdlet de Rouen ' Male, right side

B Francois was wounded tn the night shoulder on
26th September 1915 First-aid was given and two days
later he was evacuated with a high temperature and
adema of the shoulder region The wound was explored
and gross suppuration was found around the commin-
uted scapula which was removed His condition con-
tinucd to deteriorate and the limb was amputated at
the trunk In spite of multiple pycmic abscesses and
erysipelas the patient eventually made a satsfactory
recovery

Cast Lvin
1917 Wall, G A" Male left side

Left arm caught in revolving machinery with complete
avulsion of the upper limb including the scapula The
clavicle remamned 1n situ The patient was brought to
hospital n severe shock from which he recovered On
the following day, under gencral ancwesthesia, the wound
was loosely sutured after removal of redundant tissues
Later skin grafung was required but the patient made
a good recovery

CASF LI
1920 Moszeih ¥ Male, age 14, right side

This boy, Paul J, was caught 1n a machine which
wrenched off lus arm and shoulder blade  He lay sense-
less for twenty nunut2s bzfore being found and brought
to hospital, by which time he had recovered conscious:
ness with no hzmorrhage or sign of shock  After
removal of dirt and blood the stump of the axidlar
artery was scen 1n the depth of the wound Tlis was
hgated and the outer half of the clavicle removed n
order to bring the shin flaps together The wound
healed and durmg hus stay an hospital (period not
stated) the boy learned to use the left hand as casily as
he had used the night

Crsran
1638 Leo, W D and Radchfle 1'%
Male, ave 32, rvht sule
On 26th March 1938 the man, D N, was cauphd
Buetween a bzlt and roller and his arm tuasted ont of
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tis body The patient was very shocked, but in four
and a half hours he had recovered sufficiently for opera-
tion There was practically no bleeding The skin edges
were excised and the brachial plexus crushed and tied
as high as possible , the artery was also ligated 1n two
places The outer half of the clavicle was sawn off, the
skin edges approximated with sutures, and a drainage
tube nserted A part of the wound discharged pus for
a considerable time, but the patient’s general condition
was satisfactory during his three months 1n hospital

CASE LXI
1938 Killinger, R R®® Male, age 23, 11ght side

This foreman’s fingers were caught between the rollers
and belt of a large conveyor of gypsum rock The arm
with the scapula was avulsed when the body was
arrested by the grating The patient was brought to St
Luke’s Hospital m Jacksonville, Florida, where the
wound was débrided and closed Antishock therapy,
antitetanic, and anti-gas-gangrene sera were given The
patient made an excellent recovery A photograph and
X-ray show the post-operative appearances

CASE LX1I
1940 Henson, E B'*® Male, 11ght side

Right hand caught in a revolving wheel 1n a coal
factory Lost consciousness when the Iimb was drawn 1n
to elbow level, but was able to pull himself loose after
a few moments

He walked up twenty steps and turned off the electric
switch, and then went two hundred feet to find the
foreman before sitting down He was brought immedi-
ately to the hospital Blood pressure before anaesthetic
90/60, pulse 120, respiration 28 Collapse of right lung
due to open wound and fracture of fifth and sixth ribs

Wound cleansed under local ansthetic and necrotic
tissue removed A dram was placed 1n the open chest
Vessels were lgated Right clavicle was intact Patient
made an uninterrupted rccovery

CAst L

1947 Chen Min**  Male, age 55, left side

On 25th April 1947 this man was run over by a train
and his shoulder severely mnjured The scapula and head
of the humerus were both badly fractured and a small
picce of shin was all that umted the avulsed fore-
Quarter with the trunk There had been considerable
blc"dmg‘ and when seen four hours after the accident
he was Scmi-conscious and 1n a state of shock At
operation the forequarter was removed, torn muscles
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trimmed, vessels and nerves ligated, and the wound
closed except for drainage tube Blood transfusion was
given and penicillin and sulphadiazine therapy insti-
tuted Subsequent progress was smooth and patient was
discharged forty days after the accident

CASE LXIV

1947 (?Y Phullips, C L '** Hawanan male, age 38,
left side

Left upper limb caught i1n conveyor belt in rock
quarry and whole upper Iimb and scapula avulsed
Clavicle remained 1n situ Little bleeding or shock,
treated immediately 1n hospital and transfusion given
Vessels ligated and nerves severed Wound packed with
vaseline gauze Forty-eight hours later packing removed
and wound closed with two drains

Patient made an uninterrupted recovery and photos
are available showing the healed wound with an X-ray
of the region showing the intact clavicle

CASE LXV
1948 Millar,J D C?**°

This man, a miner, was caught between a roller and
belt and twisted round so that his arm was avulsed from
the body, no serious h@morrhage On admission he
was shocked but not in a serious condition At opera-
tion two and a half hours later it was found that the
scapula and lateral half of the clavicle were missing
and only portions of the shoulder muscles were present
except the latissimus dorsi, which was intact The axil-
lary artery and vemn were hgated and the brachial pleaus
cut short and 1njected with 2 per cent procainc Anti-
tetanic and anti-gas-gangrene sera were given and a
course of penicillin started He was in hospital fourteen
days and complained only of pamn in his “ phantom”
Iimb

Male, age 23, right side

CASE LxVI
1951 Wax, W V '"° Male, age 38, night side

On 15th November 1951 the man L D was caught
in a cement machine and his arm was ripped out at
the axilla together with the scapula and attached
muscles A doctor, quickly on the spot pached the
actively blecding axillary and subclavian area, which
was completely bare

On admussion to hospital the patient was in a state
of deep shock for which plasma and whole blood were
given as soon as possible The exposed nerve ends of
the brachial plexus were cut short and the anillary vein
and artery tied, the wound was then thoroughly
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cleansed by 1rmgation and the flaps brought together
Condition was critical after the operation, but in four
days temperature had dropped to normal

The only complaint was of “ phantom ™ pain which
subsided, but Horner’s syndrome remamned constant
The patient was discharged twenty-three days after
operation and resumed work a month“]ater
CASE LXVII

1952 Otey,B T ,and Skinner, E F '™
Female, age 47, right side

This woman was accidentally drawn into a roller 1n
a Memphis factory Right arm with girdle and breast
avulsed Fractured nbs (1-10) with open chest on
night side Compound comminuted fracture of left
humerus with avulsion of brachial plexus, artery, and
vemn Case record gives complete details of manage-
ment, including rehabilitation of this remarkable case
Photographs demonstrate the result .and function of the
prosthetic replacement on the left side

CASE LXVIII
1956 Quennec, André and Jocelyne *™2
Male, age 17, left side
This youth, G G, was engaged 1n sawing tree trunks
i the Argonne forest when his foot shipped and he fell
under a saw which shiced off his shoulder Hamorrhage
was profuse and his comrades, though expecting him to
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die on the spot, nevertheless transported him with all
speed to the hospital of Ste Menehould, where he
arrived 1n fifteen minutes and came under the care of
M and Madame Queinnec, who specialised 1n resuscita-
tion procedures

On examination he showed no signs of hife except a
feeble respiration, but with immediate treatment by
oxygen and blood transfusion his condition improved,
and at the end of three hours repair of the multiple
Iesions was performed 1n the following order suture
of the stomach , of the diaphragm , of the pericardum,
and of the lung, part of which was lying free n the
pleural cavity

The lacerated parts of the muscles were then removed,
and this was followed by higature of the axillary vessels
and nerve trunks after injection of procamne Finally
muscles and skin were approximated without traction
and sutured Pemcillin and streptomycin were freely
employed during these procedures

At the end of the operations, lasting three hours, the
patient’s condition was satisfactory but detertorated
several times during the next three weeks owing to flud
collecting 1n the chest At the end of this period a
copious flow occurred at the site of the drainage tube,
which was followed by a definite fall of temperature
and closure of the opening

The patient left the hospital three and a half months
after the accident for convalescence and re-education



VIII

Conclusions

1 Primary forequarter amputation offers the only
hope of cure 1n certain cases of primary skin cancer
and melanoma of the upper extremity, in certain
cases of sarcomata of the soft tissues of the shoulder
region, and 1n sarcomata arising 1n the bones of the
shoulder girdle In Dr Pack’s series of eighty-eight
cases, 37 per cent of those having a secondary fore-
quarter amputation for residual or recurrent car-
cinoma are living and well at the time of his end
result study Further, he records that the five-year
cure rates after this radical treatment for malignant
skin tumours primary in the upper limb 1s 22 2 per
cent , for soft part sarcomata of the shoulder region
39 3 per cent , but for sarcomata arising 1n the upper
end of the humerus or scapula there 1s no record of
survivals of that duration

2 The primary operation 1s preferable to the

secondary forequarter amputation and should be
performed at the earliest possible moment
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3 There 1s a place for scapulectomy 1 a limited
field, especially for large chondromata, secondary
chondrosarcomata, in cases of aneurysmal bone
cysts, and he@mongiomata primarily mvolving the
scapula Records of scapulectomy 1n cases of radio-
necrosis following radiation therapy for overlying
skin carcinoma show good survival rates and satis-
factory function

4 There 1s a small place for interscapulo-thoracic
resection 1n selected cases of malignant disease when
the neurovascular bundle 1s not involved and the
patient refuses loss of limb

5 Traumatic avulsion of the forequarter has been
recorded from time to time in the surgical literature
and can occur with Iittle hemorrhage or shock It
1s probable that the cases recorded have tended to
be those in which recovery has occurred, and that
those that died have passed unnoticed With present
surgical facilities, death from such an injury should
be unusual



General References

1 ADELMANN VoON (1878) Zur Geschichte und Statistih der
totalen Entfernung des Schulterblattes Verh dtsch Ges
Clur 7 (pt. 1) 137-48

2 ApELMANN, G F B (1879) Zur Geschichte und Statistik
der theilweisen und vollstindigen Schulterblattresec-
tionen Vjschr prakt Hellh., Prag nF 4, 1-96

TADELMANN G (1888) Die operative Entfernung des
kndochernen Brustglirtels Arch Alin Chir 37, 681-708

4 ArMmstroNG, G E  (1895-96) Amputation of the upper
extrermty together with the scapula and outer two-
thirds of the clavicle Mountreal med J 24, 666-67

= ASHHURST, JoHN (1881-83) The International Encyclopedia
of Surgery—Enxcistons of the clavicle and scapula, vol
w, pp 465-73, and Amputation above the shoulder,
vol 1, pp 647-48 New York, Wiliam Wood

¢ AYLESWORTH R DEaNE (1952} Manual of Upper Extremity
Prosthenics  Los Angeles Dept of Engineering, Unny
of California

¥ BasseTT, DaviD L (1951-) A Stercoscopic Atlas of Human
Anatomy Part 11 Head and neck 1954, Part III The
upper extrermty 1955 Portland Oregon Sawyers, Inc

£ Bauman P K (1914) Sluchai rezektsn verkhner honech-
nostt v oblastt plechevogo sustava (Resection of the
upper extrermty tn the region of the shoulder jount)
Khir Arkh Vel ianunora 30, 145-49

® BELL, CHARLES (1821) Ilustrarions of the Great Operations
m Surgery London, Longman and others

19 BERGER, P (1883) Amputation du membre superieur dans
1a contigmité du tronc (désarticulation de l'omoplate)
Bull Soc Ciur Paris 9, 656

"I BERGeR, P (1886) Amputation du membre supérieur dans
la contignité du tronc Manuel opératoire Rey Chir
Paris 6, 955-56

"2 BERGER P (1887) L amputanion du membre superieur dans
la contiguuté du tronc (Amputation Interscapulo-Thor
acique) Paris G Masson

""BerGer, P (18910  Sarcome woéniostique de Pextrémté
s;t;gé&cur de T'humerus Bull Soc Chir Pans 17,

'* BERGER, P (1893) Osteomyélite chromque d'emblée chez
gn(t): IJSCUPC fille de 16 ans Bull Soc Clur Pars 19,

10-

'* BErGER P (1897} Les tumcurs malignes de ]extrémuté
supéricur de lhumerus et Pamputation nterscapulo-
thoracique Bull ndéd Paris 11, 549-53

'* Bergrr P (1898) L amputation mterscapulo thoracique
dans ses rapports avec les tumeurs malignes de 1 omo-

_phate Bull mud Paris 12 505-8

' BerGgrr P (1898) De P'amputation interscapulo-thoracique
dans le traitement des tumeurs mahignes de Pextrémité
supéricur de 'humerus Rev Clur Paris 18, 861-85

' Brearr P (1905) Deux cas damputation mterseapulo-
thorcique Bull 8o~ Clur Paris 31, 381-83

YO BErvan Jacos K (1945)  Interscavulo-thoracic disarticula-
tion of the arm  Swurgery 18, 256 66

BicR A BrauNy H and KOMMvELL H (1920) Chirurgische
Operaromlehre  Operationen an der shapula Band V

. pp 117-30 Lopag Barth

*Buchasan T 1 (1900) Total excision of the scapula alone
and wyth the arm (nterscapulo-thoracic amputation)
partinl exciston of the scapula for tumor Philad med

. J 6, 26-37 73-82

FBucy P C and Caep C S (1930) Primary hemangioma

. of bonc Amer J Rocntgenol 23, 1-33

BCARRAIL, W B (1939) Scapulectomy discussion of E W

. Ryersons paper J Amer med Ass 113, 1958-60

A CnesunnN W (1768) The Anatomn of the Human Body

. Vondon pnnted for H Woodfall et al

>Cours Branriy L (1949) Neoplasms of Boue and Related
Conduions pp 513-15 New Yorkh Hocber

72

26 CoLEy, BrRADLEY L, and HiginBoTHAM, N L (1948) Con
servative surgery in tumors of bone with special refer-
ence to segmental resection Ann Surg 127, 231-42

2" CoLEYy, BRADLEY L. and HiciNBoTHAM, N L (1954),
Secondary chondrosarcoma Adnn Surg 139, 547-59

22 CoLey, W B (1%08) Interscapulo-thoracic amputation for
sarcoma, recurrence successfully treated with mixed
toxins Ann Surg 47, 807

29 CysHING, HARVEY (1902) On the avoidance of shock
major amputations by cocaimsation of large nerve trunks
prehiminary to thewrr division Ann Surg 36, 321-45

30 Crospy A B (1875) The first operation on record for the
removal of the entire arm, scapula, and threc-fourths
of the clavicle by the late Dixt Crosby Concord, N H.,
Republican Press Association Also Med Rec N 10
753-55

31 Deraup SoNey P (1902) Total exciston of the scapula
with preservation of the upper extremity Ann Surg 38,
563-72

32 px NanNcrepE, C B G (1909) The end results after total
exaision of the scapula for sarcoma Amn Surg 50,
122

33 pr Nancrepe, C B G (1909) Extirpation of the scapula
for malgnant disease J Amer med Ass 53, 68-69

34 EsMmarcH, F H (1877) Zur Resection des Schultergelenhes
Arch A Chur 21, 831-37 Also wn Verh dtsch Ges
Clur 6, 61-67

35 FERGUSSON, WILLiaM (1864) Progress of anatomy and
surgery duning the present century Lancet 1, 689-94

26 FERGUSSON WILLIAM (1865) Recurring fibroid disease of
the shoulder Lancet 2, 591-93

37 FERGUSSON, WiLLIAM (1865) Removal of the arm, canldC{,
and portion (remaiming from a previous operation) 0.
the scapula for a recurring tumour Med Tumes Gaz.
2, 574

38 FERGUSSON, WILLIAM (1867) Removal of the scapula hnldf
of the clavicle, and the whole arm, death on the thir
day Lancet 2, 552-53 left

39 FERGUSSON, WiLLIAM (1867) Removal of the entire hclf
upper extrermity ncluding the scapula and outer ha
of the clavicle Brit med J 2, 361 bt

10 Fock C (1855) Exstirpatio et Resectio scapulae, I:IC :’
Mittherlung betreffender Beobachtungen aus der Cblcr::lk
gischen Klintk des Hrn Geh Med -Raths B Langen
Disch Klin 7,421-26 443-48 uta-

41 FOWLER, RUSSELL. S (1900) 3Interscapulo-thomcnc amp
tion Ann Surg 31, 194-21 .

12 FOWLER, RUSSELE S ’(1901) Sarcoma of shoulder—-:’igﬂgg
scapulo-thoracic amputation Brooklyn med J 15,2 der

13Gies Tu (1879-80) Bleltr?%’es?ll lﬂ}cn operationen an
scapula Ditsch Z Clur -

B GRIME}; O F, and Ber. H G (1950) Shoulder girdie
amputation Surg Gynec Obstet 91,201-9 2745

15 HaaGENsoN C D (1956) Discases of the Breast, pp =
Philadelphia Saunders

1¢ HAGGART, 2; E (1940-42) The techmc of mtcrﬁs‘fﬂpu""
thoracic amputatton Lahey Clur Bull 2, m“mmn

4" Haistoap A E (1904) Interscapulo-thoracic amgPJS
for sarcoma of the scapula Ann Surg 39, 13 ¢ the

“s Humpirey G M (1882) Sarcomatous mmon& o ot
humerus nvolving the parts about the shoulder §
Brit med J 1, 501

4 Hyurcinson A C (1829) Removal of the arm,
and clavicle Lond med Gaz 5,273 Ia. clc

se Hutcmson, A C (1830) Amputation of the scapuld,
Lond med Gaz 5, 524-25 «trem

*1 Hutcmson J A (1902) Amputation of the upper €20 -,
ity for sarcoma of )thc sh%uldt.r jomnt  Canad Frac
27, 589

scapula



GENERAL REFERENCES

N, I A. (1903) Sarcoma of the shoulder joint—
Hugxcr?pllsl?atxon of (upper extremity Montreal med J 32,

928) Interscapulo-thoracic amputation for
recurrent chondroma Amer J Surg 4,35-48

.J M (1830) Removal of a tumour from the scapula
Lond med Gaz 5,497-98

‘Keen, W W (1894)  Amputation of the entire upper ex-
tremuity Trans Amer surg Ass 12, 35-70

‘Keex, W W (1894) Amputation of the entire upper ex-
tremuty (including the scapula and clavicle) and of the
arm at the shoulder jont Amer J med Sci 107,
680 705

Keen, W W (1895) Amputation of the entire upper
extremity (including the clavicle and scapula) for sar-
coma following fracture of the clavicle Ann Surg 21,
715-18

$KeeviL, J T (1949) Ralph Cuming and the interscapulo-
ttégrgcxc amputation 1n 1808 J Bone Jt Surg 31B,
589-95

1Kirx, NorMaN T (1955) Shoulder girdle amputations 1mn
Lewis’ Practice of Surgery, vol m1, chap x, pp 39-42
Hagerstown, Md, Prior

*Kweas, R L. (1910) Mr Littlewood’s method of perform-
ing the interscapulo-thoracic amputation Larncet 1, 1298

'Kocuer, T (1903) Textbook of Operative Surgery Dis-
articulation of the arm, together with the shoulder

. girdle, pp 426-29 London, A & C Black

LanopaLE-KELHAM, R D, and PErRKINS, GEORGE (1942)
Amputatons and Artificial Limbs, pp 85-88 London,

\ Humphrey Milford

Lanoenpeck, B von (1862) Zur Resection des Schulter-

“15%?& ,ii{rclé Ain Chir 3, 340-41

1899) Int -

o fénn Surg 30, 2(60-66) erscapulo-thoracic amputation
thgfai:é Izmgutgt?gg) 'ghe techmque 1n the interscapulo-
de chir gén 46361 ong nternat de méd Par, sect

CoNte, R G (1902 i
Ann Surg 36, 4(56-58) Interscapulo-thoracic amputation

NIE, R. G (1902) A further note on nterscapulo-

69
Jackson, R E (1

thoracic amputat
g ons Ann Surg 36, 573-78
mb 13 H, and Grossman, A. (1939) Interscapulo-

mputation for malignant tumours of the
Lmﬁgg,d%' rgglc(l?gzégurg Gynec Obstet 69, 234-39
mabisnant tumours)ofInterscapulo-thorac1c resection for

It Surg 10, 34449 © Shoulder joint region J Bone

ISTON, R
subscapﬁﬁERT (1820) Ossified aneurysmal tumour of the

L ar artery Edinb med ] 16, 66-70
- at theolg% };m(li%;) JAlmgéjltaégons at the shoulder and
OCK Wi At

0, C B (1910) = Amputations at the hip and

sh

tlo‘:‘u?ﬁhgnd“ldmg Interscapulo-thoracic), and advoca-
oy ampu(a“onsprz"z%g?;ylllgature of main vessels in other

arm,

2,70 " ' seapula
OEEEY. H F
onotator Cuff Da
Moserry, 4 F 5 4‘3}7U1'1¥1.1

Sh
"Mosi{;’,’,‘{ci{ Danbury, Co

Cllﬁ D (1949)

ote on a case of amputation of
and part of clavicle Brit med J

(1948) Film Cal

M

cified Deposits n the

Connecticut, Davis & Gech

m  Anterior Dislocations of the

gr;ecncm;zt, Davis & Geck

1im

OSTLEY inbury, Connecticut, Davlllsp i?lclréic(l)\f the Rotator
Shoulg Film s,

OSELEY c;{ %an(b]lél')'. Connectlcult’:gllg‘;lwl:’:S(LIIOankOf the

"y Shouldey Jomt DSO) um  Inferior Relations of the
MOSELry F (19352\)3”}’ Connecticut, Davis & Gech

0 Moi’;g{sﬁeld, Charles Thon}glspf"rcs of the Rotator Cuff

"Mo:gk» Hoeber (1553) Shoulder Lesions, 2nd ed New

H F (1?55) An
€ clavicle
Rphlj)a* Lippincott
ShOllld(:r b

“M
SM

Atlas of Musculoskeletal Ex-
and 1ts articulations, chap

Removal by dissection of the entire

lad
¢ and collar bone Amer J med Sci

10

73

83
OLIéIER, éfg (18%5) Comml'xmcatlon 2 la société nationale

. e medicine de Lyon Lyon méd 48, 157-60

1 OLLIER, L (1885) Commumcation a la société nationale
de médicine de Lyon Lyon mrd 49, 94-95

85 OLLIER, L (1885-91) Traite des Résections et des opéra-
tions conservairices qi'on peut Pratiquer sur le Systéme
Osseur, vol u  Pans, Masson et Cie

8¢ Pack, G T, McNEer, G, and Corry, B (1942) Inter-
scapulo-thoracic amputation for mahgnant tumours of
the upper extremuty (A repoit of 31 consecutive cases)
Surg Gynec Obstet 74, 161-75

87Pack, G T, EnrruicH, H E, and Gentin, F pE C (1947)
Radical amputations of the extrcrmities 1n the treatment
of cancer Surg Gynec Obstct 84, 1105-16

88Pack, G T (1954) End results w1 the treatment of sar-
comata of the soft somaiic uscucs J Bone It Surg
36A, 241-63

89Pack, G T and Barowmny, I} C (1955) The Tikhor-
Linberg resection of shouldcr mrdie  Swrpery 38, 753-57

20 Psck, G T (1956) Major cxarticulrtions for mahgnant
neoplasms of the extrerutics 1tcrscapulo-thoracie am-
putation, hip-joint agisarticulation and .ntertho-abdominal
operation J BoneJt Surg 29%,245-62

91 PERKINS, GEORGE (1947) Forequarter Avputition mn Briish
Surgical Practice, vol 1, po 121700 Ca-hng Sir E R,
and Ross, J P, Editors Lon'> Tutterworth

92 pypres W M (1929) A method of = <~t.or of the nfra-
spinous portion of the scopafo ~ Foat rmparment of
shoulder muscle functior ¢’ Vool 2, 39-42

93 PicQuE, L, and DARTIGUES soprie~tomie ou
ablation primitive et tolsic ~ 00t¢ Lonserva-
tion du membre supericur

!

A+
(&}
AN

, i 1, 72788

4

94 PoIRIER, P, CHARPY, A, ar' L DUBY AR g
d'Anatonue Les lympha Y oop 161994
Paris, Masson et Cie

5 QUIRING, DaANIEEL P (1949) . - g2 "m, PP

108-19 Collateral circulat, - w1 gnper
extremity Philadelphia, .«

96 ROGERS, STEPHEN (1868) C-
scapula Amer I med 51

97 ROSENFELD, A. (1931-32) A7t
Acta chir scand 69, 125-33

98 Rouvitre, H (1938) Aratr -
System (A compendium { .1
Anatonue des Lymphatguce °-
arranged for the use of <
by M J Tobias) Ann Arv

99 RowLanDs, R P, and TurMir, o
tions of Surgery, Tth ed, vol
Churchill

100 Rygrson, E W (1939) Excision of 1
of case with excellent functicrai resu
Ass 113, 1958-60

101 ScuuLTZz, W (1896) Zur Statistik
des Schulterblattes Leipzig, J
Dtsch Z Chur 43, 443-72,1896)

102 Sgeperp, F T (1894) A case of 1nlerscapulo-tnoracic
amputation for chondrosarcoma of the shoulder jomnt
Marit med News 6,;94-/5;51 ‘A ratnons Amputa

103 B (1949 n Atlas of Amputaiions -

SLOt(igxl;{s’ ?bout (the s%noulder, vp 165-72 St Lows, Mosby

104 Symg, J (1836) Fibrocartilaginous tumour of the humcrus}
removal together with the arm and part of the si)capté a
and clavicle , recovery Edmnb med surg J 46 249-51

105 SymE, JAMES (1864) Erxcision of the Scapula Cdsnburgh,
gnEdnmonston&Douglﬁs d’ Anat Humame Tth od

106 1921) Traite natonue

T Ang?élcl;ioéle, v)ol u, pp 381-86, 400-10 Pars, Octave

Doin

214
n

103

arc

hal
© Q-

Tyt aon,

Y [ -

report
med

[=3

lt

v,
J Al

der Totalen Lrtferrung
B Hirscafeid  (Also 1n

he

toz P (1900) Kuchennu ob opukhohakh_(To
Tm;)t‘:lfiy of t(umoz)n's) Meditsinskoe Obozricme 53 §1-91
G (1938) A case of sarcoma of the infra-

108 WaLELEY, C P
spinatus muscle Brit J Surg 26,
109 Watson, B A (1885) A Treause on
Extremuties and their Complications
the shoulder joint, pp 234-36 Pl

439-42

Amputations of the
Amputation tbove

ladelphta Blahiston



REFERENCES ON TRAUMATIC
FOREQUARTER AMPUTATIONS

(in chronological order)

119 BELCHIER (1737-38) An account of the man whose arm
with the shoulder blade was torn off by a mull on 15th
August 1737 Phidos Trans 40, 313-16

11 Cuming, R. Removal of the arm, scapula, and clavicle
(after gunshot wound) Report by Dr Hutchison
(1829-30) Lond med Gaz 5,273

112 Mussey, R D (1837) Arm and shoulder blade torn from
the body Amer J med Sci 21, 385-88

13 James, G W (1829-30) The arm and scapula torn off
by a stecam-engine Lond med Gaz 5,497

114 ScarNELL, S F (i831-32) Forable separation of the entire
arm from the body Lancer 2, 114

115 BRAITHWAITE, J (1832-33) Arm and scapula torn off
Lond med Gaz 2, 147-48

11¢ PilroNpI, S (1855) Lésion traumatique ayant nécessité la
désarticulation du bras et 1 ablation de I"omoplate et des
dgcu‘( ters de la clavicule Rev méd -chir Paris 18,
49-51

11" GAETANI-BEY Désarticulation scapulo-humérale, extraction
de P'omoplate, résection de la clavicule, ablation d’un
testicle  (1841) Mém Acad roy Méd Paris 9, 96-103 ,
(1840) Bull Acad roy Méd Paris S, 438-42

118 1 ARREY (Case of gunshot comminution of scapula and arm)

Lewis, W (Removal of the scapula and clavicle and frag-
ment of the arm)
Quoted by Rogers, S (1868) Amer J 56,
368

119 CARTWRIGHT

Lizars (The arm scapula and half the clavicle torn off by
machine)
Quoted 1n Fergusson Sir W (1842) A System of Prac-
tical Surgery 1sted, p 235 London, Churchill

120 CooPER (Case of avulsion of arm and scapula) (1843) NY
med J 1, 284, and quoted by Rogers, S (1868) Amer
J med Sci 56, 368

121 KinGg A, (1845) Case of avulsion of the left arm and
scapula Lond Edinb J med Sct 5,96-102

12" PARISE, M Sce Berger, P (1887) L'amputation du Membre
supéricur dans la Contiguité du Trone, pp 116-21 Pans,
Masson Also Trévelot H (1885) Quelques Considéra-
nons sur | Amputation de 'Omoplate avec Résection de
la Clavicule dans les Cas d Arrachement du Membre
supcrieur p 18 Pans (Thése de Pans)

123 Horunech H B (1860) Ausreissung des Armes u Schulter-
blattes Schnudis Jb 106, 327-28

28 Niteer  (1864-65)  Extirpation du  bras, de la clavicule
gauche ct de 1 omoplate gauche Bull Acad imp Med
Paris 30, 723

Iy Iachson Vo (1869)
shoulder joint with excision of the scapula
J 2,322-23

b2 | owe (1867) Case of avulsion of the arm and scapula by
machinery Lancet 2, 611

127 BuciaNnan G (1867) Exoasion of the scapula (after avulsion
ggsthc arm at the shoulder joint) Med Times Gaz 1,

22 Jones T L (1870)  Avulsion of the arm and scapula
Brit med T 1, 545-46

22 Tuavir S W (1870) (The arm and scapula torn off by
machinenn Y NY med J 10, 514

1eWarson POH (1869)  Amputation of the scaoula along
with two thirds of the clavicie and the remamns of the
arm Ldmb med J 15, 124-40

133 Luss (1871 (The nght arm and scapula torn from all
attachments ta the hody Y} Brie med J 1, 340

132 Cpartys J 37 (1872 Cice of avulsion of the nght arm
and seapula Lancet 1, 216

med Sci

Amputation of nght arm at the
Brit med

74

133 KatHoLITZRY, F Die ganze rechte obere Extremitit sammt
der Schulterblatte durch mechanmische Gewalt vom
Korper genssen, Hetlung (1873) Allg Wien med
Ztg 18, 569-70 , (1874) Abst med Tunes Gaz 1, 15

134 Jessop (1874) Pnimary amputation of upper extremt
}ncllu?;n{;3scapula and outer half of clavicle Brit me

13- Henory, G (1875) The whole upper extremuty torn off,
recovery Detroit Rev Med Pharm 10, 723-25

13¢ GunpruM, F (1878) Case of extirpation of the scapula
with a portion of clavicle and entire arm  Amer J
med Sct ns 76, 98-100

137 WEINLECHNER (1878) Abreissen des Oberarmes durch
Maschinengewalt Enormer Hautverlust, dessen Hellung
nur durch Entfernung des Schulterblattes und der #usse-
ren Halfte der Schllsselbeins sammt Oberarmstumpfc
ermdglicht wurde Allg Wien med Zig 23, 116-17

138 GEorGE, W H (1879) Avulsion of the arm and shoulder
Eclect med J Cmcinnat 39, 69-72.

139 WHeeLHOUSE (Case of extensive injury to shoulder ) Quoted

by McGill, A ¥ (1880) Brit med J 2,702

140 ErLis-Jones, J (1881) Rught arm, with scapula attached,
dragged clean from the body FLancet 2, 363

MiTewis, R F (1882) The night arm forcibly severed from
the bgdy at the shoulder joint N Caroltna med J 10,
197-200

H2Wir, 3 C D (1884) Case of avulsion of the nght arm
and scapula, recovery Brit med J 1, 1135

143 | ycas-CHAMPIONNIERE, J (1886) Extirpation totale de
I'édpaule aprés un traumatisme (clavicule, omoplate et
muscles de 'omoplate) Rev Ciur Paris 6, 529-43

144 Fornarl, F (1884) Resezionc totale della scapola, senza
anestesia , medicatura antisettica Raccoglitore Medico,
Forl: 4s 21, 359 Also quoted in Schultz, W (1896)
Disch Z Clur 43, 443-72, p 454

143 L ouMeaU (1885) Arrachement du bras et de 1'omoplate
Mém et Bull Soc méd Chir Bordeaux 390-94

146 ScamioT, E (1885-6) Amputation of arm with removal of
scapula and two-thirds of the clavicle Afed Press West
NY 1,101-3

14" Mazzonl, G Communuted fracture of left arm and scapula
Quoted by Pac,, A (1887) Asportazione totale ¢
reseziont parzialt della scapola Lo Sperimentale, 490

148 JranneL (1888) Arrachement du bras gauche dévoré par
un lion, "amputation nterscapulo-thoracique Mort
Bull Mém Soc Chir Paris 14, 484-86

119 KyrmissoNn, E (1887)  Traumatisme, par coup de feu de
I'aisselle gauche Désarticulation interscapulo-thoracique
Mort Bull Mem Soc Clur Pans 13, 522-24

1 0 BoURGOUGNON (1888) Arrachement du bras drott, frac-
tures multiples de 1 omoplate , amputation interscapuio-
thoracique , guénison Gaz Hoép Paris 61, 334

115 EispLspeERG, F VON (1890) (Crush myury of shoulder)
Wien Alin Wschr 3,253-54

132 Cyavasse, T F (1896) Case of interscapulo-thoracic am
putation for tmury Ann Surg 24, 182-87

151 FowLEr, G R (1900) Amputation of entirc upper cxtrem-
ity for extensive burns  Ann Swurg 31, 211

134 Marsuart, £ (1899)  An unusual accdent (l’hc enlire
shoulder and arm’ torn from the body) NY med
70, 730

1w PozzaN T (1904) Amputazione interscapolo-taracica per
ferita da strappamento dell'arto supertore  Gazz Osp
Chin 25, 165-68

16 Nortror, H L. (1905) Chmcal cxperiences
Mon Philad 40, 351-58

Iahneman



REFERENCES ON TRAUMATIC FOREQUARTER AMPUTATIONS

153 J (1906) Ecrasement du membre supérieur avec
SABgf’mg}gemegt co)mplet de l'avant-bras et de la peau du

bras, désarticulation interscapulo-thoracique , guérison
] Sci Méd Lille, 1, 488-95

158 ANDRE (1908) Arrachement total du membre supérieur
avec l'omoplate par une machine J méd Paris 2d
ser 20, 206-7

159 RatnaM, C S (1914)  Scapulo-thoracic amputation follow-
g mpury J Ceylon Br Brit med Ass 11, 13-14

10D cansoN, G K (1914) Divulsion of arm and scapula
Med Rec NY 85,985

161 Pricer (1916) Désarticulation 1nter-scapulo-thoracique pour
brorement de I'omoplate par éclat d’obus Extirpation
successtve de l'omoplate Infection grave du bras
Désartrculation  Guérison  Paris clur 8, 150-52

162 WaLL, G A (1918) Complete avulsion of arm and scapula ,
recovery J Ohkla med Ass 11, 315-19

163 Moszelik  (1920) Fall von Verlust emes Armes nebst
Schulterblatt durch Trauma Med Klnukh 16, 576

164 Lgg, W D, and RapcLIFFe, F (1939-40) A case of acci-
dental avulsion of the forequarter with recovery Brit
J Surg 27, 599-600

165 KiLLINGER, R R (1939) Total avulsion of the arm and
goitgeglgg shoulder girdle with recovery Industr Med
s

1€ Henson, E B (1941) Avulsion of scapula and night upper
extremity with recovery W Va med J 37, 120-22

167 CHEN MIN (1948) Traumatic forequarter amputation Brit
med J 2, 1122

168 PurLuips, C L (1947-48) Traumatic avulsion of the arm
and shoulder girdle Hawarn med J 7, 51-52

169 MLLaR, J D C (1948) Instantancous traumatic fore-
qugrter amputation of the right arm Brit med J 2,
53

170 Wax, W V (1953) Traumatic scapulohumeral amputation
Amer ] Surg 86, 728-31

171 OT1EY, B T, and Skmmer E F (1952) Traumatic avalsion
of both arms, right clavicle, scapula, breast and pectoral
muscles, and multiple rib fractures with open pnecume-
thorax Amer Surgeon 18, 1049-56

172 QUEINNEC, ANDRE and JOCELYNE (1956) Section acadentelle
compléte du membre supérieur gauche o sa racine et
vaste plaie thoraco-abdomunale par scie a ruban Aem
Acad Clur Paris 82, 545-49






Adelmann, G F B, 72
André, 68, 75
Armstrong, G E, 72
Ashhurst, J, 7, 72
Avlesworth, R D, 51, 72
Baldwin, J C, 50, 73
Bassett, D L, 72
Bauman, P K, 7,47, 72
Belchier, J , 2, 61, 74

Bell, Sir C, 10, 72
BelL,H G,72

Berger, P, 1, 6, 7, 10, 13, 26, 38, 55 72,

74
Berman, J K., 72
Bier, A, 72
Bourgougnon, 67, 74
Braithwaite, J, 61, 74
Braun, H, 72
Buchanan, G, 63, 74
Buchanan, J J, 7, 72
Bucy, P C, 712
Callahan, J J, 56
Capp,C S, 72
Carrell, W B, 72
Cartwright, 62, 74
Charles, J J., 64, 74
Charpy, A, 73
Chavasse, T F, 67, 74
Chen Mun, 69, 75
Cheselden, W, 2, 72
Coley, B I, 7,72, 73
Cooper, 62, 74
Crosby, A B, 4, 72
Crosby, D, 4
Cuming, R., 3,61,74
Cunéo, B, 73
Cushmg, H, 72
Damgues, 73

Delaup, § P, 72

De Nancrede, ¢ B G V1,72
chkjnson, G K, 68,75
Elsclsbcrg, A F von, 67 74
Ellis-Jones J., 65, 74
Ehrlich, i E, 73
Esmarch, F A von, 72

Fcrgusson, Srw,72 74

Focl, C,s 7

Fowler, R S, T2
Gaetanthy’ 62, 74
Gentil, F g ¢ 7
George W H 65,74

AUTHOR INDEX

Gies, Th, 72

Grimes, O F, 72
Grossman, A., 73
Gundrum, F, 65, 74
Haagenson, C D, 72
Haggart, G E, 72
Halstead, A E, 72
Henson, E B, 69, 75
Hendry, G, 65, 74
Higinbotham, N L, 72
Horlbeck, H B, 63, 74
Humphrey, Sr G M, 72

Hutchison, A C, 3, 61, 72, 74

Hutchison, J A, 72, 73
Impink, R R, 58
Jachson, R E, 73
Jackson V, 63, 74
James, E S, 60

James, G W, 61, 74
Jeannel, 66, 74
Jessop, 64, 74

Jones, T E, 63, 74
Katholitsky, F, 64, 74
Keen, W W, 73
Keevil, J J, 3, 73
Killinger, R R, 69, 75
King, A, 62, 74

Kirk, N T., 73
Kirmisson, E, 66, 74
Knaggs, R L, 73
Kocher, T, 28, 30, 47, 73
Kiimmell, H, 72

Langdale-Kelham, R D, 73

Langenbeck, B von, 5, 73
Larrey, 62, 74

Le Conte, R G, 28, 30 73

Lee, W D, 68,75
Levinthal, D H, 73
Lewis, R F, 65, 74
Lewts, W, 62, 74
Linberg, B E, 7, 47,73
Liston, R, 3, 4, 73

Littlewood, H, 7, 38,41 73

Lizars, J, 62, 74
Lockwood, C B, 73
Loumeau, 66, 74
Lowe, 63, 74

Lucas-Championniere, J , 66, 74

Lunn 64, 74
McGill, A. F, 73, 74
McLaughlin, H L 58
McNeer, G, 73
Marshall, E, 67, 74

77

Mazzoni, G., 66, 74
Millar,J D C, 69 75
Moseley, H F, 73
Moszeik, 68, 75

Mussey, R D, 5, 61, 73, 74

Niepce, 63, 74
Northrop, H L, 67, 74
Olleer, L, 6, 73

Otey, B T, 70, 75

Pack, G T, 7 19 20, 49 50, 7}

Parise, M, 63, 64, 74
Perkins, G, 73
Phelps, W M, 73
Philips, C L, 69, 75
Picqué, L, 73
Pillet, 68, 75
Pironds, S, 62, 74
Poirter, P, 73
Pozzan, T, 67, 74
Quernnec, A, 70, 75
Queinnec, J, 70, 75
Quring, D P, 73
Radclhiffe, F, 68, 75
Ratnam, C S, 68, 75
Rogers, S, 5,73 74
Rosenfeld, A, 73
Rouwvigre, H, 73
Rowlands, R P, 73
Ryerson, E W, 73
Sabl¢, M J, 68,75
Scarnell, S ¥ 61, 74
Schmidt, E, 66, 74
Schultz, W, 73
Sheperd, F J, 73
Skinner E F, 70 75
Slocum, D B, 73
Syme, J, 5,46 73
Testut, L, 73
Thayer, S W 64, 74
Tikoff, P, 7,47 73
Trévelot, H, 74
Turner, P, 73
Walkeley, C P G, 73
Wall, G A, 68 75
Watson, B A, 73
Watson, P H, 64 74
Wax, W V, 69, 75
Weil, P 21
Weinlechner 65, 74
Werley, W W, 58
Wheclhouse 65 74
wil,LJ C D,65 74
Wood, S 1 2 61



Acromiothoracic axis, branches of 10

Air embohism, 30
Anzsthesia, 24
Anatomical considerations, 8-16

Artenal pattern in relation to forequarter

amputation, 44, 45
Axillary vemn, 10

Berger operation, 6 10, 13, 26, 30  (See
also Forequarter amputation, Inter-
scapulo-thoracic amputation)

Blood loss, 21 24, 30

Blood transfusion, 21, 24

Bone, sarcomata of, 19, 20

Brachial lvmphadema, 16

Brachial plexus, 10, 11
division of, 30

Breast carcinoma, with brachial lymph-

ccdema, 16

Burns extensive, as ndication for fore-

quarter amputation, 19
Carcinoma, 16, 19
Cephahic vein, 10
Cervical artery superficial, 11 14
transverse, 11, 14

Clavicle, exposure and resection of, mn

anterior operation, 26

sternal end of 13 32
Conoid hgament 10
Coracoclavicular hgaments 10
Coracord process, 10
Costoclvicular ligament, 10, 11
Deltoid 10 14
Decltopectoral cleft 10
Embolism air, 30
Tascial planes §, 10

Forequarter amputation, anxsthesia for,

24
anitomical considerations 8-16

artenal pattern in relation to 44, 45

blood loss 1n 21, 24 30
blood transfusion in 21 24
conclusions regarding 71
cure rates 71

first surgical removal 3
from 1nterior aspect, 25-35

completion of antenor dissecion 30
complction of postertor dissection 34
cxposure nd resection of body of

clivele 26

exposure of subclivian vessels 28

hnes of tnewsion, 26
sternil end of clavicle 32
from posterior aspect 7, 37-43

geneend refercnces to Iiterature on 72

73
historical aspects of -7

SUBJECT INDEX

Forequarter amputation, anaesthesia for—

v

cont

lustrative cases, 53-60
mmdications for, 18-20
Littlewood's technique, 37-43

lymphatic system in relation to, 16, 17

mortality of, 7, 71
operative procedures, 21-50

post-operative considerations, 51

posturing and draping for, 22-24
pre-operative procedures 21-24
rchabihitation after, 51, 70

skin preparation, 21, 24
techmque of, 21-50

traumatic, 1, 2

chronological hist of recorded cases,

61-70

references to literature on, 74, 75
types of malignant growths necessitat-

ng, 19, 20
Hemorrhage, 21, 24 30
Historical aspects, 1-7
1hocostahs cervicis, 14
Hlustrative cases, 53-60

Incision for operation from anterior

aspect, 26

for operation from posterior aspect, 38

for scapulectomy, 46, 48

Indications for forequarter amputation,

18-20
burns 19
general considerations, 18
infection, 19
mahgnant discase of shin 20
neoplasms 19, 20
sarcomata of bone, 20
sarcoma of soft tissucs, 20
trauma 18 19

Infection as indication for forequarter

amputation 19
Innominate vein, 10
Intercostal muscles, 8

Interscapulo-thoracic amputation, 6, 10,

13 26 30

Interscapulo-thoracic resection, 47, 50

first proposal of, 7

Jugular vein anternior, 10

external, 10

internal, 10
Latisssimus dorsi 14
Levator angul scapulz, 11, 14
Littlewood’s tcchnique 37-43
Long thoracic nerve of Bell, 10, 11

Lymphatic system in relation to fore-

quarter amputation 16, 17
Lymphadema bmchial 16

78

.

Mammary vessels, internal 11
Meclanoma, 19
Melanosarcoma, 16
Mortality of forequarter amp
71
Neoplasms forequarter.. amput:
19, 20 '
histologic types of, 19
Omohyoid muscle 11
Operation from anterior aspect, .
from posterior aspect, 37-43
Operative procedures 21-50
* Osteo-aneurysm,” 3
Osteogenic sarcoma, 19 20
Osteomyehtis, 19
Pectoral muscles division of 30
Pectoralis major, 10
Pectoralis minor 8 10
Phrenic nerve, 10, 11
Pleural space, possibility of ent
13
Post-operative considerations 51
Posturing and draping for oper
24
Pre-operative procedures, 21-24
Prosthesis, 52 55
Rehabilitation, 51, 70
Rhomboid ligament, 10 11
Rhomboids, 14
Sarcoma, osteogenic 5, 7, 19, 20
of soft tissuc, 19, 20
Scalenus anteror, 8, 10, 11
Scalenus medius, 8, 10, 11
Scalenus postertor, 8, 10, 11 14
Scapula, arterial anastomoses ar
45
with its musculature 14
Scapular arteries, descending 1,
Scapulectomy, partial, 3
technique of, 46, 49
total, first record of 5
for malignant disease, 5,7
with prescrvation of upper lir
Serratus anterior, 8 11 14
Serratus posterior superior 14
Shoulder girdle, antenor relations
posterior relations of, 13-15
Sibson’s fascia, 8
Shin malignant discase of, 19,20
preparation of pre operative, 2
Spinal accessory nerve 11, 14
Splenius captis, 14
Splenius cervias 14
Sternoclavicular joint, 10
Sternohyord muscle 13
Sternomastoid 10, 11 13



SUBJECT INDEX

Subelavian artery, 8, 10, 11,13 Suprascapular artery, 10, 11 Trauma, as mdication for forequarter
gation of, 6, 30 Suprascapular nerve, 10, 11 amputation, 18

sybclavian muscles, 10 Suprascapular notch, 11 Traumatic forequarter amputation, chrono-

Subclavian vein, 10, 11, 13 Suprascapular vessels, 11 i logieal list of cases, 61-70
ligation of, 6, 30 Supraspinatus, 11, 14 x;efercnc?s to literature on, 74, 75

Subclavian vessels, 11 Thyreocervical trunk, 11 Tumours, "as wndications for forequarter
exposure of, 1 antenor operation, 28 . 0 . ,amputation, 19, 20

Subelavus, 8, 10 Transverse cervical artery, 1 lustolegic types of, 19

suprachwicular regon, anterior relations ‘Trapezius, 10, 11, 14
of, 11-13 '

a

Trapezoid higament, 10 )



Printed ot Tnr Crwtrat PREss Aberdeen






