? Second Edition

| SURGERY
; of the

§.. . ELBOW

By
FREDERICK M. SMITH, M.D.




Second Edition

SURGERY
ol the
EI.BOW.

By |
FREDERICK M. SMITH, M.D.
Former Associate Attending Orthopedic Surgeon,

Presbyterian Hospital, New York Orthopedic
Hospital, and Vanderbilt Clinic

1972
W. B. SAUNDERS COMPANY
Philadelphia - London - Toronto



W B Saunders Company West Washington Square
Philadelphia, Pa. 19105

12 Dyott Street
London, WC1A 1DB

833 Oxford Street
Toronto 18, Ontario

Surgery of the Elbow " _ISBN 0-7216-8382-7

© 1972 by W. B. Saunders Company. Copyright 1954 by Charles C Thomas. Copyright under
the International Copyright Union. All rights reserved. This book is protected by copyright.
No part of it may be reproduced, stored in a retrieval system, or transmitted in any form or
by any means, electronic, mechanical, photocopying, recording, or otherwise, without written
permission from the publisher. Made in the United States of America. Press of W. E.
Saunders Company. lLibrary of Congress catalog card number 75-183457,

"
-

Print No: g9 8 7 6 5 4 3



Surgery of the Elbow

Medial epicondyle of humerus displaced into the dislocated el-
bow joint.. Photograph shows operative exposure of the medial
aspect of the joint. (A) Trochlear process of humerus. (B)
Flexor-pronator group of muscles curling into the joint just dis-
tal to trochlea. The medial epicondylar fragment comes into
view only when the muscles attached to it are pulled upon and
withdrawn from the joint. (See Chapter X.)



Preface to Second Edition

. L

The author has been gratlﬁcd by t;he receptlon of the first edition.of this
book, especially by residests .in traumatic -and - ortbopedlc surgery. The
second edition has been revised not only te. empha51ze many of the principles
brought out in the figst, but to add sofne new illustrations o[ x-rays as well as
to improve the queﬁity of the sketches. Fortunately, nof too much revision
of the text has been’ ne(‘essary,‘but naturaMy new thoughts arise and these
should be presented.: Added also are cﬂmments‘(m u)ngemtal SYNostosis,
compound dislocationis w1thout ace ompanymg frac’ture at.theelbow, and on
Monteggia fracture with radlal neck fracture duompanymo the radial head
dislocation in children. '

It is therefore hoped that’ residents and others not dl)le to obtain the
first edition may profit by the.se¢ (-md o n

‘FREDERICK M. SniTn
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Preface to First Edition

HERE HAS long existed need for a book dealing with surgical condi-
tions of the elbow. This region is subject to severe types of trauma (frac-
tures, dislocations, lacerations, gunshot wounds, crushes, etc.) or to milder
forms of trauma such as constant usage (occupation), sports (baseball pitch-
ing), or to irritation from mal-union after previous fractures or from post-
traumatic arthritis. The joint may become the site of sepsis or tuberculosis
and thus require operative 'surgery. Arthritis (gonorrheal or rheumatoid)
does not require surgery in the early stage, but fibrous or bony ankylosis,
the late result of either of these infections, may require surgery to increase
- joint motion. Other non-traumatic conditions of the elbow such as con-
genital deformities, neoplasms, osteomyelitis, paralyses, loose bodies, and -
bursitis often call for relief by operative surgery.

Although numerous monographs have been written upon such subjects
as the shoulder, hand, hip.and foot, the student must search through one or
more of these or other text-books in order to cover the elbow region thor-
oughly. He must consult a text-book on fractures for traumatic lesions, many
of which fail to warn against important associated soft part lesions, or fail
to advise how to avoid incurring their complications. For late deformities
or for tuberculosis of the joint, he must consult a text-book on operative
orthopedics. In this is described one or more methods of treating such a
lesion, usually stressing the particular method of the author, the latter well
illustrated. Not only the medical student, but the resident or the younger
surgeon may become utterly confused by the number of plausible methods
of treatment suggested for a given condition. He is not in a position to
decide for himself which method to choose from the information presented.
He may recall the principles of treatment for fresh injuries; but for late
deformities—this is something entirely different. It is just as important for
the writer to inform his reader how a certain deformity mlght be avoided
as it is to tell him how to correct it when present.

The purpose of this book is to deal with the various conditions in the
region of the elbow that are amenable to surgical treatment or to a com-
bination of surgical plus physiotherapeutic or radiotherapeutic measures.
Inasmuch as trauma and the results of trauma make up a_large part, the
book will stress the principles of treatment, point out the danger spots, try
to predict what can or may happen with good or bad treatment and thereby
help the younger surgeon avoid the pitfalls that his predecessors have learned
via “the hard way.” For the purpose of impressing upon the reader the main -

ix



x Preface to the First Edition

principles of treatment and the importance of careful attention to details so
necessary in the successful care not only of a particular patient, but of all
patients coming under his a}tentxon relteraupn in the text is emplo¥ed
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Chapter 1

T‘r_aurri'a'tic: Lesiens of the
Elbow Region”

GENERAL CONSIDERATIONS

HE EL BOW JOINT is an mstrument of prec1sron and one of complex
mechanism. It is made up of three joints which, working together, give
the function of onte: the ulnar-humeral, the radio-humeral, and the (superior)
radio-ulnar )omts The first two allow hinge-joint motion (flexion and ex-
tensron) the latter two allow rotary motion of the forearm and hand (prona-
tion and supination). It requlres no intricate know]edge of anatomy and
only a little common sense to realize that slight alterations in the joint
structure may cause profound disturbances in its function. Fm example,
a dlcondy]ar fracture of the humerus with the condyles dlsplaced in rela-
tion to the shaft and to each other may be compared to an ordinary door
w1th its two hinges 1mprope11y aligned. Just as the door may be partially
closed or opened,, the elbow joint may be partially flexed and extended;
but nelther motion can be performed freely or completely If one uses force
to open or close this. door beyond its free arc, the hinges may bind and
squeak; if enough force is used one hinge may pull away from the door or
wall or a portion of the hinge may break. If one uses force (passive motion
or mampulauon) to increase motion similarly following a fracture into an’
elbow _|01nt it also may bind, and if enough force is used something must
give way, i.e., a bore fragment ligaments, or muscle.

Besides the 1mportance per se of free flexion, extension and rotation in
the elbow ]omt it is important to remember that loss of one or more of
these motions may seriously interfere with use of the hand In many occu-
pations complete pronation and, supmatlon are not absolutely essential and
shght loss of either or both may not handicap the individual senousl) since
he can often compensate (sometimes imperceptably) for this loss by rotation
of the humerus at the shoulder joint. Other individuals may be very greatly
handlcapped by the loss of only twenty or thirty degrees of one of these
rotations. Con51der the pianist who loses this amount of full pronation. For
fifteen to twenty minutes he may compensate by abductmg his humer us,
but th1s becomes so tiring he has to stop playing, when formerly he was able
to p]ay the piano for two to three hours at a time. A violinist, should he lose
thirty degrees of full suplnatron in his left hand, may have’ his career come
to a rather abrupt termination.

There are many reasons why pronation and supination may be mterfered

1



2 " Surgery of the Elbow

with following injury. Among these are development of irregularity or
enlargement in the radial head, adhesions within the joint, loose bone frag-
ments in the {j\mt and post- traumattc arthritis. Thgse are: :hug a, few of
mechanical reasons for dlmculty ’followmg injury. Pain and swellmg are
additional reasons for loss of function and use. ( Thg:se (}!sabllxtles, thar
etiology and treatment will be dealt with later in more'detaif in their proper
chapters.) ‘

So far nothing has been said of injuries to the surrounding soft tissues in
the region of the elbow. Physicians with: limited. experience may forget that
the soft tissues surrounding the bones and joints often exhibit more Appor-
tant patholorry than the fracture or dlslocatlon 1tseIf The muscles, arteries,
veins, l\mphatlcs and nerves may be of much vreater lmportance ‘than” “he.
bone or the joint. For example what good 1s an extrermty which shows a
well healed fr acture, but alsp shows a Volkmann’s lSChleC contracture?

In b‘enenal injuries about the elbow give fatr]y successful results jlt treated
w1th av. elage conslderatlon and mte]lmence On the other hand there are
man) elbow fractures of a compllcated nature which reqlure some spemal
l\nm\ledne and skill to be able to handle proper]y if the patlent is to obtain
a good hlnctlomng ]omt Thirty or 40 years ago the treatment recom-
mended for dicondylar fractures of the humertis m adults was reductmu
and 1mmob1h7at10n for six to eight weeks in plastef casts or splmts in such
posmon as ‘wag considered optimum'_for the "individual s?zould tke ;omt
,beco;ne ankylosed. Tf)e majority of them did adkylose after ‘such proIonged
1mmoblh71t10n Thls is a peculiarity’ of elbow'j joints fol]owmg severe ibjury
when sub)eeted to prolonoed nnmobﬂlzatlon 'The 1dea, ‘however, was purefy
/defeatlst fmm the begmnmw It is now encouraomg ‘that more ahd more
‘surgeons W hé treat such 1nJuues are begmnum to be en]whtened and are
now getfing these patients on eatl} active motion m order to al‘low them
to 1eoam as much function as p0551ble in this' very nnportant Jomt Tt takes
tounoe to sacrifice an excellent appealmvr elbow or a nice x-fay film"of a
perfeet (9) 1educt10n 1f a sacrlﬁce has to be made either in anatomy or
functlon and strlve to 1estone ]omt function as fu]ly as possnble

Fuarthermore, many of the commoriér dnd Iess serious elbow ‘injuries are
‘often niissed in 1espect to proper dlarrnosxs ‘and consequently are given
‘1mptope1 t1€1tment Theé posmon of aciite Hexmn 15 not ‘the routme and
_jn oper p031t10n of 1mmob1h7atton m all e]bow m]uries “There should ‘be no
v1oulmc tleatment “of a pa1 ticulhr type of fracture. Each patlent should be
'e\ammed and treated as an md1v1dua1 and the best method of treatment
seIected for htm It is better to vary or adlust the method t6 the 1nd1v1dual
than vice \e1 sa. Routme ﬂex1on routiiie circilar plaster and what is worse,
’a 1out1ne surcrleal mmd are probably respon51ble for~ more Volkmahns
Contractures than’ 'mythmo' else. Too many times have we seen a child
brought to the cllmc or office months following 1 mjury and demonstratlng
llttle or no motion in the elbow’ joint, seeLlnc he]p after his original doctor
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has miistaken a serious lateral condyle fracture for a “chip off the bone
and had resorted to forced stretchmg mampulanons S

4

HIGH INGIDENCE OF ELBOW INJURIES S

*The elbdw region is one of the common sites of i injury both’ in the clnld
and adult, being 1n]ured in the traumas of ordinary life {falls), sports “and
in farm and aiitomobile ac¢idents. In large cities roller skatmg and traffic
accidents becorme frequent causative agents of these injuries. At the Presby-
terian Hospltal New York City, from 1929 to 1945 mc]uswe fractm es and
dlslocatlons of ‘the elbow made up 9.9 percent and 18.8 percent of the
total fractures and dislocations respeetlvely treated on the Fracture Service.
Omrttmg the dlslocatlons, this amounts to more than twenty—one thousand
fractures treated durlng this 'sev enteen-year period.

WHAT ARE WE TRYING TO ACCOMPLISH" :

. The above questlon may best be answered in. the words of l\Iut ra)
who said: |

In traumatic injuries whit we as surgeons arc trying to accomplish is the
«.¥estoration, insofar as possible, of the individual to his former usefulness,
in the shortest possible time, with as complete restoration' of normal anat-:

- omy:as can be accomplished under those circumstances. -

~ From the Standpomt of the Patient. The writer has been taught in medi-
¢al school and had impressed upon him thoroughly during his subsequept
surglcal training that the patient’s welfare takes precedence over all else.
This is a fundamental’ prmmple and as such deseryes our 1mmed1ate atten-
tion. All else, mcludmo te"tclung, research, etc., is of setoudary nnPortance
In other words, given an injured or ill patient, one must turn and devote
all h1s attention, skill, and facilities within reason to relieve his suffering
and to mend his injury.

Thls is an excellent pr1nc1p]e and one that can and should be adhered to
strlctly in civilian practlce In the treatment of large numbers of war
casualtles it may be necessary and wise to forego the 1nd|v1dual patient and
'to follow a method of treatment shown to be better for the entire group
of 1n|uled, otherwise a few would be adequately treated at the expense
of many. It is hoped that (1\1han surgery, however, will occupy the greater
part of our future exper ience, and to this end is the majority of this book
written.
 We hope, therefme, to 01\e the patlent the best p0s51ble advantage
anatomically, functnonally,‘economlcally and psychologlca]ly that can be
furnished him.

From the Standpomt of the Insurance Con\pany Rar e\y is any \b’ sorrv

1 Murray, Dr. Clay Ray. ‘
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because an insurance company has to reimburse a patient for damages or
time lost. Actually this is beside the point. The honest surgeon with.a con-
science will treat and take care of the injured patient With the best of his
skill and knowledge which aneans that he wilk :not : prolong the treatment
unnecessarlly. In the end the insurance companies should not be long
in recogmzmg that good surgrcal care does pot consist_ solely .of keeping
the paper work” up to date. Good surglcal care costs mdney, but if it is
good it will in the long run result in an actual saving of money. :

From the Standpomt of Improung the Treatment. of Trauma. Through
bemg alert a constant search will be made for new ‘methods of treatment and
the management of traumatic injuries will ‘be made clearer and less dtﬂi
cult. The surgeon, who is to be successful, must never hesnate to learn from
others. He will do well to attend scientific meetmgs and enter into dis-
cussions. He must keep up with the current literature to be aware of the
progress in his, field. To think over the new methods of treatment and try
to reason why these may or may not fit into the scheme of general principles
of treatment is time well spent. It will stress the importance ‘of these and
will make him a better surgeon, because good surgical judgment improves
from years of.experience in follewing sound principles:

From 'the Standpoint of Teaching. There isno question but that medical
students are molded by the type of teachers with whom they:tome in con-
tact and the teaching which they receive. This cannot begin too -early in
their careers. They must be honest with themselves, they must, seek the
truth they must face facts. They must be taught the 1mportance of * ‘giving
the patlent a break” first, and belng purely scientific later. If this can be
1nst111ed into them, they in turn may be entrusted with the futur@ of surgery

The teaching of undergraduate students should be limited largely to
the prlncnples of’ treatment and should not take into consideration the
various ‘methods of treatment Only those methods shou]d be mentrqrred‘
which help to illustrate a partlcular prmcrple Students are only human
and look for short cuts, tending to classify a certain “cure’ w1th a certam
 disease (or injury). They must be given enough ground work such as
Aanatomy and physiology and be made to understand the patholqu of
injury as well as that of disease. They must be advised when, where and
how to 100k for’ various types of comphcatlons 'and be tau ht their 1mp11ca-
thl’lS None of this shou]d be done sofely with drdqctlc “fectures. These
‘must be Eurtalled to a mlmmum merely to glve a généra"l survey of the
partlcu]ar subject at hand. The main part of his teaching in this type of
clinical ivork should consist of demonstrations of actua] clinical cases,
'roentgenologlc examination, dlscusswn of cases, observatron over a perlod
of time and actuil participation in the care of the patient. This can be
carried out with small groups of students studying cases in the out-patlent
clinic or on the ‘surgical ward. Ini this’ way thé’student g gets to see the actual
management of a case and if he gets to discuss its possibilities, this form
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of teaching is infinitely more valuable to him than;a dry lecture on the
same subject.

The teaching of graduate students should augment thlS same teaphmcr of
sound principles by going into more detail as to various methods of treat-
ment and the reasons for the choice of particular methods. It should also,
it possible, permit them to participate in the actual treatment. In this
fashion, they will learn refinements of diagnosis and technique that they
had not previously acquired. Graduate students will benefit also if given
an opportunity to carry out either a scientific’or clintical research problem
and in turn may help the professional staff or the institution under which
they are working. . o _ . ,

FRACTURES
Traumatic Etlology

r :

:Fractures in the region of the elbow are usually due to trauma, but they
may have a spontaneous origin. Trauma may be divided into the direct
and indirect types. Without identifying each and every variety it might be
mentioned that of the slow-speed objects causing fractures by direct contact
we have a pitched baseball, a club, a knife, pistol butt, falling glass, .and
other falling debris. High speed etiological agents consist of pistol or rifle
bullets, shrapnel, shell, bomb or mine fragments. Then there are crushing
injuries such as result from a window falling.on the elbow; or a crush from
a door, automobile or airplane accident. The elbow may be occasionally run
over by a pneumatic tire of a car, or by the flanged wheel of a street car or
train (in the latter case traumatic amputation usually resulting). Both :the
elbow and the object with which it comes; in contact: may be moving, and
the combined speed of the two plus the mass result in a shattering, almost
explosive injury to the elbow such as seen in the so<called “truck-swipe” or
“side-swipe” injury sustained not infrequently by drivers of cars who insist
on resting their forearm and elbow on the window sill while driving along
the highway. Probably the commonest cause of elbow fractures comes from
falls sustained by the patient in the home, at work, at play or on icy streets.
Although many of these fractures come from hitting the. elbow directly,
many more come from a fall upon the hand, the force being transmitted
indirectly to the elbow through the radius and ulna, but eventually knock-
ing off the capitellum or radial head. Fractures resulting from pure indirect
trauma are usually those caused by an avulsion mechanism as is sometimes
seen-in the olecranon after forcefully throwing a baseball; or in a-dislocated
elbow where the medial epicondyle epiphysis has been avulsed by the pull
of the medial collateral ligament; or the b1c1p1tal tuberosity avulsed by a
sudden violent pull of the blCCpS tendon.

Spontaneous

Spontaneous fractures in the elbow region are usually due to some local-
ized bone pathology, the commonest of which is a metastasis from a malig-



