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PREFACE TO THE THIRD EDITION

In this edition several new but not uncommon fractures are
described. A chapter on gunshot fractures of the long bones
is added. A careful review of the reports of surgeons in the
field during recent wars, together with the very great assistance
afforded by Mr. Makins' valuable syvstematic contribution to
gunshot fractures—'*Surgical Experiences in South Afriea,”—has
made it possible to present concisely important facts regarding
fractures of hone produced by the small-caliber bullet. Through
the courtesy of Mr. Makins and his publishers I am able to illus-
trate this chapter with satisfactory plates. The general text of
the book has been carefully reviewed. A carefully prepared
index is added.

I wish to thank Drs. Putnam, Walton, Bullard, and Paul for
reviewing the chapters upon fractures of the Skull and Spine.
Photographs are introduced in place of manyv of the drawings.
The uses of plaster-of-Paris as a splint material are more fully
llustrated.

The kindness and liberality of the publishers have again en-
abled me to enhance the value of the book through freedom of
illustration.

CHARLES L. SCUDDER
Bosrox, Mass., dugust, rgoz






PREFACE TO THE FIRST EDITION

THE general emplovment of anesthesia in the examination
and the initial treatment of fractures, especially of those near or
involving joints, has made diagnosis more accurate and treat-
ment more intelligent. The application of the Rontgen rav to
the diagnosis of fracture of bone has already contributed much
toward an accurate interpretation of the physical signs of frac-
ture. This greater certaintv in diagnosis has suggested more
direct and simpler methods of treatment. Antisepsis has opened
to operative surgery a very profitable field in the treatment of
fractures. The final results after the open incision of closed
fractures emphasize the fact that anesthesia, antisepsis, and the
Eontgen ray are making the knowledge of fractures more exact,
and their treatment less complicated. The attention of the stu-
dent 1s diverted from theories and apparatus to the actual condi-
tions that exist in the fractured bone, and he is encouraged to
determine for himself how to meet the conditions found in each
individual case of fracture.

This book is intended to serve as a guide to the practitioner
and student in the treatment of fractures of bone. In the follow-
ing pages many of the details in the treatment of fractures are
described. So far as possible these details are illustrated. A
few very unusual fractures are omitted. Mechanical simplicity
is advocated. An exact knowledge of anatomy combined with
accurate observation is recognized as the proper basis for the
diagnosis and treatment of fractures. The expressions “‘closed”
and “open” fracture are used in place of “‘simple” and *‘com-
express definite condi-
tions, referring to the freedom from, or liability to, bacterial infec-
tion. The old expressions are misleading despite their long

usage. Theories of treatment are not discussed. Types of
Il

pound” fracture. ‘‘Closed’ and “‘open’
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dressings for special fractures are described. Many illustrative
clinical cases are omitted purposely.

The tracings of the Réntgen rayvs, which have been very
generally used to illustrate the sites and the displacements of
fractures, have been the subject of careful study. FEach tracing
represents the combined interpretation of the plate made by
skilled observers who were in every instance familiar with the
clinical aspects of the case. The writings of many who have
contributed their experience to the literature of fractures have
been consulted. Those to whom I feel indebted for suggestions
are mentioned in the section on Bibliography. References to
literature are not made in the text.

I take this opportunity to extend my thanks to the members
of the Surgical Staff of the Massachusetts General Hospital for
their courtesy in permitting me to study cases of fracture of the
lower extremity in the wards of the hospital, and to Professor
Thomas Dwight for the use of valuable anatomical material. I
also thank Dr. F. J. Cotton for an untiring interest in the pro-
duction of most of the drawings, and in the search for fracture
literature. The half-tones are made from photographs taken
under the direct superintendence of the author. Due credit for
illustrations not original is given next the legend.

I wish to thank Mr. Walter Dodd for his courtesy and interest
connected with the production of the Rintgen-ray plates, and
Dr. H. P. Mosher for kind assistance.

The chapter on the Réntgen ray is written by Dr. E. A. Codman.

CHARLES L. SCUDDER
189 Beacox STrEET, BosTon, Mass,
Agrid, rgoo
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THE

TREATMENT OF FRACTURES

CHAPTER I
FRACTURES OF THE SKULL

IT is unwise to consider the treatment of fracture of the skull
apart from a more or less svstematic review of traumatic lesion of
the brain.

The skull is the brain's protection. In cases of fracture of the
skull the injury to the brain is of paramount importance. The
immediate damage to the brain may be caused by direct pressure
of bony fragments, by pressure due to hemorrhage from torn
vessels within the skull, by bruising of the brain itself, or by cere-
bral edema. Great interest attaches to serious head-injuries, not
only because the brain may be damaged, but more especially be-
cause the lesions are often obscured by an intact scalp. A proper
determination of the conditions existing after a given head-
accident necessitates careful observation of symptoms, com-
bined with good judgment in interpreting the signs present.

Concussion and Contusion of the Brain.—A concussion and
a contusion of the brain associated with minute bruising of brain-
tissue will exist after all serious injuries to the skull.

The symptoms of concussion are varied according to the sever-
ity of the injury., Following slight concussion, the individual is
stunned by the accident; there is simple vertigo, possibly mental
confusion lasting but a short time. After severe concussion there
will follow a momentary loss of consciousness, or there may be

unconsciousness of longer duration. Vomiting may occur. Head-
2 L)



15 FRACTURES OF THE SKULL

ache will probably be present. Following a still more severe con-
cussion, the patient will be profoundly unconscious for a long
period. The sphincters may be relaxed; hence involuntary
micturition and defecation will occur when the bladder and ree-
tum become overdistended. Retention of urine and feces is the
sign immediately after the injury. Incontinence is the evidence of
overdistention of the viscus in these cases. The pulse will become
feeble and slow-along with the general systemic depression. The
E‘ﬁ]'ﬂi-i still react to light. The temperature will be subnormal.
It is impossible clinically to distinguish between concussion and
contusion of the brain. The pathological differences are more
or less artificial.

Laceration of the Brain.—If there 1s laceration of the brain,
the symptoms of concussion will be present to a marked degree,
and will be characterized by immediate, pronounced, and long-
continued unconsciousness. After recovery from the initial shock
of the accident fever will be present, which may rise to 103" or
104° F. LﬂllLllE-'-:l(J:Il alone is never associated with feverishness.
Early fever is a %Ig!l of laceration. Mental irritability and rest-

lf_:,;;ﬁs will mark returning consciousness.  If the motor areas
of the brain are involved, signs of irritation will appear—
namelv, muscular twitchings and spasms according to the motor
centers implicated.

Compression of the Brain.—Slight hemorrhages do not cause
symptoms of compression; neither do slight depressions of the
cranial bones. Before svmptoms of compression appear, the
cranial contents must be impinged upon to a very considerable ex-
tent. If the compression is sudden and limited, there is an irri-
tation of the parts involved, which is manifested by restlessness
and delirium and by twitching of certain groups of muscles; the
pulse is E‘_{E‘*ﬂ?!_‘{]ﬁ-‘;ﬂ If the compression is gradual, whether
it be localized or diffused, the brain accommodates itself for some
time to the new conditions; the appearance of the symptoms of
local pressure is delayed, although they may be relatively sudden
in their onset. Following the muscular spasms and twitchings
due to the sudden onset of pressure there may appear svmptoms
of paresis and paralysis. Loss of power in the face or arm or leg
indicates a lesion about the fissure of Rolando, upon the opposite
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side. Loss of power, for example, in the right arm and right leg
indicates that the brain lesion is about the fissure of Rolando upon
the left side of the brain. If there is pressure wpon- the third
nerve at the base of the skull, dilatation of the pupil upon
the side opposite to the pressure will be noticed. This pupil
will not react to Iight. As the pressure of the hemorrhage
increases, the svmptoms will again become more general;
convulsive movements of the limbs and bodyv appear, and the
drowsiness or stupor increases to profound unconsciousness; the
pulse becomes rapid and small; and the respiration frequent,

Fig. t.—Fracture of skull with middie Fig. z.—Fraciure of skull with de-
meningeal hemorrhage. Compression of pressed fragments. Compression of brain
brain by blodd. by bone.

shallow, and sighing, or it passes into stertor and Cheyne-Stokes’
breathing as the condition becomes immediately grave; the tem-
perature rises high. Focal symptoms may exist from pressure
by bone or blood-clot, apart from loss of consciousness.
Extradural Hemorrhage (see Figs. 1, 2).—A most important
symptom of intracranial hemorrhage is the interval of conscious-
ness that exists from the time of the injury to the onset of uncon-
sciousness. This period of consciousness may be preceded by the
temporary or prolonged unconsciousness of concussion. Uncon-
sciousness in cases of intracranial hemorrhage is due to an increase
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of the intracranial pressure caused by the presence of free blood.
An interval of consciousness exists in these instances in from one-
half to two-thirds of all cases. In the cases of hemorrhage which
occur without an interval of consciousness (unconsciousness com-
ing on immediately upon the receipt of the injury) it must he that
the injury is so severe that the unconsciousness caused by the con-
cussion and laceration of the brain is continuous with the uncon-
sciousness from hemorrhage. The unconsciousness of concussion
is continued over into the coma of compression. The duration of
the interval of consciousness may vary within very wide limits;
it may be a few moments, it may be three months.

‘”‘ = =
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,-?.in:h.r\c "y .farjﬁ- e
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Fig. 3-—Frontal seciion of skull. Fig. 4.—A case of rupture of middle men-
Middle meningeal hemorrhage. The ingeal arterv. Preparation of dura viewed
dura bulges inward toward skull cavity from outer side {Warren Museum .

{diagram).

The sources of intracranial hemorrhage, whether from the mid-
dle meningeal artery (see Fig. 3) or its branches (see Fig. 4), from
the middle cerebral arteries, from the veins of the pia mater, from
the sinuses of the brain, or from lacerated brain-tissue, can not be
easily differentiated short of operative procedure. There is one
condition which is not to be overlooked in connection with the
question of hemorrhage—mnamely, the period of semiconsciousness
which sometimes follows concussion and laceration, and gives rise
to the suspicion of some more serious gross lesion.  To illustrate:
A yvoung girl received a severe blow upon the head. A true period
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of unconsciousness followed. There were no external evidences
of hemorrhage. Convulsive movements, deviation of the eves,
and disturbance of the pupils were absent. The breathing was
regular and of normal character. Notwithstanding the absence
of other untoward symptoms, complete consciousness did not
return for a number of days or even of weeks. In such a case,
after a number of days the question naturally presents itself,
Have we not to do with a hemorrhage, and should not trephining
be considered? The abs-:-u_ce_ of all symptoms excepting the un-
consciousness should lead to the suspicion that we have to do with
a mental state rather than with a gross lesiomn. -I-I_jf:-sl-:'mi(l sermi-
consciousness (Walton) supervening upon a blow is not to be

Fig. s.—Splintering of inner table; cross-sections: diagrammatic: &, Usual form of
punctate fracture ; &, shows that a linear fracture may be much more extensive internally
than externally.

mistaken for the deepening unconsciousness which indicates
hemorrhage.

Subarachnoid Serous Exudation (Cerebral Edema).—A
severe blow upon the head, with or without fracture of the skull,
may result in a local bruising and in congestion and swelling of
the brain-tissue, with serous exudation into the subarachnoid
space, either with or without edema of the brain-substance. If
this accumulation of fluid occurs over the motor area, localized
symptoms, as if of hemorrhage, may appear. The lesion is usually
self-limited, the resulting paralysis disappearing in the course of a
few days. The careful observation of the onset and sequence
of the ;s:igns of compression is of the very greatest importance, for
it is by a proper interpretation of these localizing symptoms that
the surgeon is led to operate, and then is enabled to remove the
compressing blood-clot or the depressed fragment of bone.



Fig. 6.—Case of compound depressed fracture of the frontal bone. Note extent of depression.
Recoverv { Harrington).,

Fig. 7. —Normal skull. Note relations of facial bones in connection with figs. 16 and 18.
2z
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THE FRACTURE OF THE SKULL

Whether the wound of the bone is compound or simple, open
or closed, is of comparatively little importance, because of the
very general recognition and employment of aseptic and antisep-
tic methods. A knowledge of the nature of the fracture will help

Fig. 8.—Depressed fracture of fron- Fig. g.—Same as figure 5; inner surface from
tal bone from front, showing depres- below ;: shows excess of bone-formation.
sion of fragments (Warren Museumni,
gpecimen 7551 ).

Fig. 1o0.—Depressed fracture of right Fig. 11.—Same from within ; letiers as
frontal bone: a, Point toward wvertex: &, in fiure to. Fracture shows depression
anterior cormer; ¢, lower outer end (War- withonlt much new bone-formation (Var-
ren Museum, 4721). ; ren Museum, 4721).

in determining the injury to the brain. If there is a perforating
fracture, or if the fragments are comminuted or depressed, then
it is highly probable that a tremendous or sharply localized force
has been exerted upon the bone, and that, in consequence, the
injury to the underlying brain is serious. It is a generally ac-
cepted fact that the skull may be simply contused and the great
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lateral sinus ruptured, with resulting fatal hemorrhage. It 1s
likewise true that the bone may present but a fissure, but if that
fissure crosses the middle meningeal artery, or any of its branches,
they mayv be torn across, and the consequent hemorrhage and
associated intracranial pressure will prove disastrous unless
checked by surgical interference. On the other hand, the bone
in the frontal region may be greatly damaged, literally crushed,
and vet no grave symptoms arise (see Fig. 6). The extent of the
bone-lesion is, however, of the greatest im-
portance.

Fractures of the Vault of the Skull (see
Fig. 8).—Fractures of the vault of the skull
mt_lmut involvement of the base are much
more unusual than is generally supposed.
More than two-thirds of all fractures of the
vault are associated with fracture of the base
of the skull (see Figs. 8 9, 10, 11). Ewi-
dences of fracture of the vault are determined
by sight and touch. A wound in the scalp
may disclose the fractured bone. Whether

this is a mere fissure or a single or a commin-

uted fracture, whether depressed or not below

Fig. s —wo fract.  the general surface of the normal skull, can
ure of skull. Hemate-  he determined only by careful inspection. A
ma of zcalp, the depress- = = ] H
ed centerand firm edge  fissure of the bone may be difficult of recogni-
of which often simulate

P tion. It must be remembered in this connec-

tion that blood can not he wiped from a fissure,
whereas from the normal suture lines it can readily be wiped away.
Blood may be seen escaping through a fissure. Torn periosteum '
must not be confused with a fissure of the bone.

A hematoma of the scalp may suggest a depressed fracture of
the skull (see Fig. 12). The center of the blood-tumor 1s soft ;
the edges are edematous and hard. If the finger be pressed firmly
into the soft center, an intact skull generally will be felt. The
uniform edge of a hematoma is unlike the irregular jagged edge
of a fracture. It is sometimes impossible to distinguish between
a hematoma and a fracture of the skull. The symptoms of
general disturbance are of course more marked and prolonged



L]

i

FRACTURE OF THE BASE OF THE SKULL

Crista galli.

Cribriform plate, foramina
for elfactory nerves.,

Anferior fossa,

Foramen rotundam Oplic foramen.
Anteriorbranchmiddle Middie fossa.
_meningeal artery.,

Foramen ovale.
Foramen Spinesum,

Foramen lacerum medium.
|..I|_rpr1_-5~_-;'|1,1'|:| for Gasserian
ganglion.
Aeatus auditorius
internus.
Foramen lacerum
posterius.

Petrous portion tem-
poral bone.

Lateral sinug,

Foramen magnuni.

L
il b L
i} rr #' -ut-\“lll'--.. Pasterior fossa.
i |
o

Fig. 14.— Punctate fractore entering Fig. 15.—Inner view of figure 14, showing
posterior fossa. From the punclate de- comminution of inner table of skull,
pression a line of fracture extends down-
ward and backward (Warren Museum,

specimen 995).
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in the case of a fracture of the skull than when only a hema-
toma is present.

Fracture of the Base of the Skull (see Figs. 13, 14, 15).—It
is not uncommon to discover that what in the vault appears to
be a simple fissure continues down to and involves the base of the
skull.  Fractures of the base of the skull are usually regarded, and
rightly so, as more serious than fractures of the vault. A greater
trauma being necessary to cause the fracture, the cerebral dis-
turbance is more pronounced and vital parts are endangered.
These fractures of the base often open into cavities which it is im-
possible to keep surgically clean—namely, the cavities of the naso-
pharynx and the ear. The danger of septic infection, therefore,
in such fractures is verv great. About eightv-five per cent. of
basic fractures originate in the
vault—i. e., are caused by an ex-
tension of a linear fracture of the
vault to the base. A few basic
fractures are due to forces acting
from below and thus causing a

Fig l&—[‘“l'u;h'n; al ||'|.5=.|: of skull: [_'ll.."'l'.ll"tri:lli{]'['l “E II“. IJEI,E{' “r t]’lE

impaction of nasal and part of ethmond slkull h_‘.." other hones. The facial
bones, which project into the inlerior of 1 5 . = i . he
the cranium. Male, aged twenty-cight; JOTIES 1"‘1.1" e loreec llp mto the
r.lliujl.:r_me;is, fracture r-rl' nose,  Died of men- Hlltf.'l'iﬂr !"“5521 {5‘5(."(." ],‘ig_ !rj;l_ ’I‘hf‘-
ingitis (after Helferich]. - S

articular process of the inferior
maxillary bone mav be pushed up through the glenoid fossa of the
temporal bone (see Fig. 17) into the middle fossa by a blow upon
the chin, particularly if the jawis relaxed. The vertebral column
may be forced up into the posterior fossa through a fracture of
the occiput.

Sympltoms of Fracture of the Base.—Hemorrhage may take
place from the ear, from the nose, from the mouth or be noticed
under the conjunctiva. Occasionally blood is seen in all four
situations. Hemorrhage mav occur beneath the pharvngeal
muecous membrane. FEscape of cerebrospinal fluid from the ear
and nose may be noticed. Prain-tissue sometimes escapes from
the skull and is seen lving in the external auditory meatus or near
a wound which communicates with the fracture of the skull
Injuries may occur to the third, fifth, seventh and eighth nerves.
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SYMPTOMS OF FRACTURE OF THE BASE

Associated with these local signs may be the general signs of

concussion or laceration of the brain.

Glenoid fozsa.

Fosterior nares.
External pterygoid
plate.

0|
LM

Fig. 17.—Showing thinness of the roof of the glenoid fossa, which is occasionally broken by
the condylar process of the inferior maxilla when a blow is received on the jaw.

Frontal simus,

Maaal
bone.

|.. i\ AR
Wl % lgiﬁl‘l.i\\ \

s il

Sphenoidal sinns.  Cribriform plate.

Fig. 15.—Median section. Anterior portion of skull, showing thinness of the ethmoid plate,
which alone separates the cavities of nose and skull.

If the orbital plate of the frontal bone is broken, blood will

gravitate into the orbit; ecchymosis of the lids and subconjunc-
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tival hemorrhage will appear. There may be greater tension of
the eyeball upon the affected side, detected by palpating the globe
through the closed lid. Subconjunctival hemorrhage may appear
from a fracture of the malar or superior maxillary bones.

If the eribriform plate of the ethmoid i1s fractured, hemorrhage
from the nose will occur (see Fig. 18). Impairment of the sense
of smell may exist if the olfactory nerves become involved in the
fracture. Blood may trickle from a fracture of the base into the
pharynx, be swallowed, and later vomited. Epistaxis, of course,
may be due to a blow upon the face without fracture of the base.
If inspection discloses a broken nose or ecchymosis of the face or

Fig. 19.—Fracture of the base of the skull, involving the middle and posterior fossee on the
left {Warren Mugeum, 5106) .

the skin of the forehead, it is very prohable that the minor acei-
dent has occurred.

Most fractures of the base involve the middle fossa. If the
petrous portion of the temporal bone is fractured, several im-
portant signs appear (see Fig. 19). If the tvmpanum is torn,
hemorrhage from the external auditory meatus is sure to follow.
If this hemorrhage is continuous, it is significant; if it is trifling
and temporary, it is probably unimportant and may be local.
Cerebral tissue may escape from the nose, thus establishing the
seat of the lesion. Cerebrospinal fluid may likewise escape from
the ear. Cerebral tissue may also appear at the external auditory
meatus. Any of these signs is conclusive evidence that the base
of the skull is fractured and that there is a lesion of the brain.
Lesions of the facial (seventh) and auditory (eighth) nerves lyving
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within the bones occur. Lesions are likewise reported of the fiith
nerve, because of its lving upon the fractured petrous portion of
the temporal bone. Subconjunctival hemorrhage may appear,
owing to the blood working its way forward through the sphenoi-
dal fissure and the optic foramen. A primary profuse watery
discharge from the nose or the ear is probably cerebrospinal fluid.

Fig. 20.—The three fossz of the base of the skull.

A watery discharge appearing late after such an injury is likely
to be serum from a blood-clot. ~The optic nerve may be involved
in the injury with resulting blindness.

If the posterior fossa (see Fig. 20) is involved in the fracture,
there may be hemorrhage into the pharynx. Ecchymosis under
the pharvngeal mucous membrane may be present without actual
rupture of the mucous membrane. A fullness may be detected
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bv palpation in the posterior wall of the pharynx, if the hemor-
rhage there is considerable. Ecchymosis just in front of the mas-
toid process, or a hematoma and puffy swelling over the seat of
the fracture, may determine its location.

Unconsciousness Resulting from Other than Surgical
Causes.— There are certain conditions associated with loss of con-
sciousness and delirium which must be differentiated from trau-
matic intracramial lesions. These conditions are (a) the coma
from opium-poisoning ; (b) the unconsciousness in uremia; (¢) the
loss of consciousness from apoplexy; (d) alcoholic coma; and
(¢) hemorrhagic internal pachyvmeningitis.

Coma from Opium-poisoning: The patient can be aroused un-
less the poisoning is extremely profound, and can be made to
understand, and will even reply to an inquiry. The face at first
is pale, later it is flushed and swollen. The skin is warm and
moist. The respiration is slow. The temperature is subnormal.
The pulse is slow and full. The pupils are strongly, immovably,
and symmetrically contracted. The reflexes may be absent.

The Unconsciousness in Uremia: The patient can not he
aroused. The face 1s white, edematous, and pufiv. The breath
has a sweetish odor. The respiration is frequent and irregular.
The temperature is normal. The pulse is rapid. The pupils
are dilated and sluggish. The urine usually contains albumin.

The Unconsciousness from Apoplexy: The patient can not be
aroused. The respiration is slow, irregular, and stertorous. The
temperature is subnormal at first; if a fatal termination is proba-
ble, the temperature is high. The pupils are dilated. Unilateral
paralysis of the face and the extremities usually is present. The
affected extremities are warmer than those of the other side. The
limbs mayv be relaxed, but in watching the patient carefully evi-
dences of hemiplegia will appear. The history of previous hemor-
rhages may be discovered pointing to hemorrhagic internal
pachymeningitis.

Alcoholic Coma: The patient can be aroused by pressure upon
the supra-orbital nerves—sometimes, however, with great diffi-
culty. The breath may be aleoholic. The face is flushed. The
respiration is regular. The pulse is rapid. The temperature is
normal or low. The pupils are normal. There is an absence of
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the positive signs of a cerebral lesion. The temperature in cere-
bral laceration is elevated. Alcoholic delirium will present an
elevated temperature, but along with the elevated temperature
of a lacerated brain there will be syvmptoms characteristic of a
damaged brain.

Hemorrhagic Internal Pachvmeningitis: The occurrence of
apoplectic seizures during the course of this disease makes it im-
portant that it be recognized in connection with the distinetly
traumatic hemorrhages under consideration. The characteristic
course shows an acute diffused affection of the brain, usually in
an elderly man and with severe symptoms. An acute attack
is followed by a fair recovery and by intervals of comparative
health. During these intervals of comparative health the patient
has some headache, slight diminution of intelligence, impairment
of memory, drowsiness, partial paralvsis of the limbs (usually
unilateral), disturbances of speech, and sudden mental excitement
without cause mixed with symptoms of paralvtic dementia. Evi-
dences of a sudden and increasing compression are headache,
drowsiness, loss of consciousness, some féver, a pulse of compres
sion, and sometimes initial symptoms of irritation. The diag-
nosis is assisted by the etiology and history of the case. In mid-
dle meningeal hemorrhage a blow is necessary to cause alarming
symptoms, whereas in hemorrhagic pachyvmeningitis a very trivial
injury or none at all is common. The longer duration of the
symptoms would help to decide against middle meningeal hemor-
rhage. There is often a rigidity of the limbs in hemorrhagic pachy-
meningitis which is absent in middle meningeal hemorrhage cases.

When called upon to see a case of head-injury, it must be
remembered that the lesion can not always be determined by the
first observation of the patient. It is absolutely necessary that
there be, upon the part of the physician, a clear understanding
of the method of onset and the sequence of symptoms from the
receipt of the injury. Isolated signs are of less importance than
relative symptoms.

Examination of the Patient.—The following eomprehensive
method of examining an individual who has received a severe
injury to the head should be carefully followed, bearing in mind
always the possible cranial and intracranial lesions, and remem-
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bering that a fracture of the skull as such is of secondary impor-
tance, that an injury to the intracranial vessels is serious, and that
a lesion of the brain itself is most important.

If with brain symptoms there is no visible injury to the skull,
the head should be shaved to facilitate careful examination.
Acute localized pain suggests the seat of fracture.

When was the accident? How much time has elapsed between
the accident and the first accurate observation?

What was the accident? Was it a fall or a blow?

What is the age of the patient? Are the arteries atheroma-
tous, and therefore easily ruptured by trivial injury? Is it the
skull of a child—which is softer and less brittle than that of an
adult?

What was the condition of health previous to the accident?
Was it poor—suggestive of kidney-disease and uremia? Was the
man aleoholie, or is the present condition masked by alcohol taken
subsequent to the accident?

The General Condition of the Patient: If unconsciousness is
present, was its onset immediate, or was there a lucid interval
after the accident? Has the unconsciousness been continuous,
and is it deepening or lessening ?

What are the evidences of shock present? What is the condi-
tion of the pulse, of the respiration, of the skin? What is the
temperature taken in the rectum? Has vomiting occurred?
Have there been involuntary dejections? Has there been invol-
untary micturition?

The Local Condition: The wound of the scalp or skull or brain
may be evident. If hemorrhage is present, what is its source?
Is it from the nose, the mouth, the ear, or into the orbit? When
did the hemorrhage oceur? What was its amount? Was it con-
tinuous or not? Palpation should be made of the skull, the neck,
the face, the spine, the jaw, and the temporo-maxillary joint.

Are any localizing signs present? What is the condition of the
pupils, and of the muscles of the face, the arms, and the legs?
What is the condition of the reflexes and of the respiration? Does
hemiplegia, either partial or complete, exist?

Finally, the whole body should be examined systematically
for any other injuries than those to the head and to the nervous
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system. Associated injuries, if discovered, may assist in inter-
preting the nature of the cerebral injury.

A diagnosis must be based upon all available evidence. One
will have to consider concussion and laceration of the brain and
pressure upon the brain by serum, blood, and bone. The im-
portant signs to be studied in diagnosis are the different aspects
of unconsciousness; the relative and actual conditions of the
respiration, pulse, and temperature; the occurrence of hemor-
rhage; restlessness and muscular twitching; localizing signs of
pressure. If the symptoms are not positive, if there is no history
of trauma, if the history of a lucid interval preceding uncon-
sciousness is doubtful, or if there is no history at all, then the
diagnosis will be most difficult. It is when positive symptoms
are absent that one must particularly consider those conditions
already mentioned in which coma is a prominent sign—namely,
opium-poisoning, uremia, apoplexy, alcoholism.

General Observations.—An unconscious man having a scalp
wound and a breath smelling of liquor is not, necessarily, drunk.
He may have an intracranial lesion. Multiple lesions mayv be
present in any case. A diffuse lesion may obscure a localized
lesion. Not only must the location of a lesion be determined, but
also its character, if possible. The symptoms must be recorded
in the order of their appearance. The manner in which various
symptoms develop should be noted. The danger to the brain is
greatest in perforating and sharply depressed fractures. Slight
fissures may be associated with extensive hemorrhages. Great
comminution of bone may be devoid of much danger. In cases
of compound fracture fissures apparently closed afford the possi-
bility of cerebral and meningeal infection through dirt having
entered when the fissure was open.

Unconsciousness and a superficial head-lesion, with or without
fracture of the skull, must make one suspicious of an intracranial
lesion. An immediate loss of consciousness indicates a diffused
contusion or concussion of the brain. If the primary uncon-
sciousness is prolonged, probably hemorrhage has occurred, or
possibly a serous exudation with its resulting pressure upon the
brain. If there is a conscious interval preceding the unconscious-
ness, a hemorrhage is probable. Momentary unconsciousness

-
-
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means concussion.  Recurring unconscious periods indicate hem-
orthage. Deepening unconsciousness indicates increasing intra-
cranial pressure—probably hemorrhage. Immediate profound
unconsciousness suggests hemorrhage from the rupture of an in-
tracranial sinus.

The temperature in all intracranial lesions is usually slightly
above normal. Intoxication and shock depress the temperature.
In a small intracranial hemorrhage there will be a slight rise of
temperature, perhaps to gg” F., following the initial drop a few
hours after the injurv. In cerebral laceration one finds a higher
initial temperature than in hemorrhage, and in fatal cases the
temperature remains elevated. If the temperature rises quickly
and early, a considerable laceration is present; if after several
hours of unconsciousness the temperature remains about go® or
99.5° F., there is probably a hemorrhage rather than a severe
direct lesion; if, on the other hand, the temperature rises higher,
there is a cerebral lesion, alone or associated with a hemorrhage.
If the temperature does not rise very high and advances rather
slowly, there is a contusion or a concussion with slight laceration
or a slight hemorrhage. A slow, full pulse with stertorous respira-
tion suggests pressure; it mav be from extradural hemorrhage.
Early and very slow respiration is associated with pressure upon
the medulla.

Paralysis of the limbs and the face is characteristic of serous
exudation, hemorrhage, or bony pressure. Irregular muscular
contractions suggest laceration of motor areas. Mental disturb-
ance may be due to cerebral lesions. That brain-tissue escapes
from the ear does not necessarily signify that the patient will not
recover. Fractures of the base of the skull occur without marked
svmptoms and recover without the necessity of operation.

Treatment.—There are cases of injury to the skull so serious
that it is evident that operation will be of no avail. There are
cases of simple concussion in which only careful nursing is de-
manded. There is a large and increasing number of serious head-
accidents in which operative interference will prove of great value.
The collapse from shock may be well-nigh complete, but restora-
tive measures are not to be neglected upon this account. If
hemorrhage is suspected, stimulation of the circulation must be
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very guarded. The patient should be placed horizontally, with
the head slightly raised, and kept quiet. The whole body should
be wrapped in warm blankets. Warm water-bottles should be
put on the outside of the bed about the patient not next the skin,
one at each foot, three along each side of the bodv. The water
in these bottles should be comfortably warmed—i110® F. Hot
water is never to be used. Patients under these circumstances
are insensible to heat, and severe burning of the skin mayv occur if
very hot water is used in the bottles.

If there are no indications for immediate operation, and local-
izing symptoms are absent, the patient is to be treated sympto-
matically. The pulse is to be carefully watched to detect varia-
tions in strength, rate, and rhythm. The character and frequency
of the breathing are to be likewise noted. Gentle stimulation sub-
cutaneously by sulphate of strvchnin (;; of a grain), administered
as needed, will often steady a pulse remarkablyv. A special nurse
or an intelligent watcher should be with the patient constantly,
to note any localizing signs of pressure, such as twitching of the
muscles of the face or limbs and variations in the pupil, to record
movements of the limbs, and to make hourly observations of the
pulse, temperature, and respiration, and anv variation in con-
sciousness. These observations will be of inestimable value in
determining diagnosis, prognosis, and treatment.

The various cavities exposing the brain to infection should be
cleansed.

The Nose.—The nose should be douched with boric acid solu-
tion (1 : 30), and plugs of sterilized absorbent cotton should be
placed in each nostril.

The Ear.—The ear should be douched with boric acid solution
(1 : 30), and dried carefully with small wisps of cotton. Boric
acid powder should then be blown gently into the external audi-
tory meatus. A bit of sterilized gauze or absorbent cotton may
be left in the meatus.

The Scalp.—The directions for cleansing the secalp pertain to
cases with or without scalp wounds associated with important
cerebral symptoms. The whole scalp should be shaved, scrubbed
with hot water and soap, with chlorinated soda solution (1 : 20),
with boiled water, and then with corrosive sublimate solution
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(1 : 1000), and covered with a dressing of sterilized gauze that has
been moistened in a solution of corrosive sublimate (1 : s000).
The wound of the soft parts should be carefully irrigated with
sterilized salt solution, and sponged and swabbed with great care
with corrosive sublimate solution (1 : so00). The swabs used
should be tiny ones, so as to reach to the smallest recesses of the
wound. Corrosive sublimate solution should not be allowed to
touch the brain-tissue.

The Mouth.—Thorough cleansing, with corrosive sublimate
solution (1 : 3000), of the teeth and tongue and all the folds of the
mucous membrane about the lower
and upper jaws is important. The
swabbing of the tonsils and the
posterior pharyvngeal wall, the care
of the nose and the ear,—these pro-
cedures will reduce to a minimum
the chances of infection. The nose
and mouth will require constant at-
tention. The ear will require at
least daily cleansing. The fre-
quency of the cleansing required
will depend very largely upon the
e amount of moisture and discharge

rhage is usually found. from the part involved. If the

packing of cotton soon becomes

moistened, the douching should be repeated, and fresh, dry pack-
ing should replace the old.

If there is great restlessness, it mav be necessary to restrain the
patient, that he may not harm himself. This is done by means of
a sheet folded and passed about the bed and body of the patient.

Operative tnterference 1s demanded in penetrating or sharply
depressed fractures, in all compound fractures, and in all simple
fractures with syvmptoms of intracranial hemorrhage increasing
in severity or distinctly localized (see Figs. 21, 22, 23). Opera-
tion should be undertaken in these cases for three distinet rea-
sons: to insure cleanliness, to elevate and, if necessarv, remove
bony fragments, and to check hemorrhage. The details of opera-
tive treatment must necessarily be omitted.
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All cases of injury to the head, even cases of simple nondepressed
fracture of the skull without symptoms, are to be watched with
great care by trained observers for at least one month following

Fig. 2z.—Location of anferior branch of middle meningeal artery. Draw a line from
the glahella backward (& ), parallel to the line & 2, from the lower edge of the orbit through
the external meatus. Line from glabella to mastoid, @ 2. From the middle of this last line,
a line drawn perpendicular to it will intersect the line a  at about the site of the arery. A
line running from the front of the mastoid perpendicular to the line & ¢ intersects a J at about
the site of the posterior branch.

Fig. 23.—Perpendicular lines from the mastoid and from just in front of the ear include the
motor area of the central eonvelutions. The fissure of Rolando is shown.

the accident, and then are to be seen at intervals for many months
afterward. The reason for this prolonged observation is that
meningeal hemorrhage may develop in the immediate future, and
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that after an interval of months a brain-abscess mayv manifest
its presence.

In fracture of the base with pronounced symptoms, drainage
of the fossa involved, whether anterior, middle, or posterior,
should be considered. It has occasionally been of service.

Prognosis.—The prognosis of head-injuries is the prognosis
of their complications and sequel@. Prolonged unconsciousness
is not usually dangerous in itself. Late unconsciousness is dan-
gerous. The severity rather than the form of the lesion is to be
made the basis of prognosis. The temperature is of great value
in prognosis. By its persistent depression the danger from pri-
mary shock is gauged; a little later in the course of the case the
amount of hemorrhage is judged by it ; later still, its rapid and pro-
aressive rise will denote the magnitude or severity of a meningeal
or cerebral lesion. A temperature as high as 105° F. is of grave
prognosis. A sudden rise of temperature late in the progress of a
case, probably due to a meningitis, or a continued subnormal
temperature at anv time after the reaction from the primary
shock, is always an unfavorable sign. Symptoms often change
suddenly in cases apparently doing well. One’s prognosis must,
therefore, alwavs be guarded.

LATER RESULTS OF FRACTURE OF THE SKULL

Very little is known of these cases in this countrv. Dr. Bul-
lard, of the Boston Citv Hospital, has contributed so valuable a
paper upon this subjeet that the results are here stated: Seventy
patients were examined after having had fracture of the skull: 37
presented no svmptoms when examined some time later. The
most frequent consequences were headache, deafness, dizziness,
and inability to resist the action of alcohol on the brain.  Out of
15 cases in which operation (trephining) was performed, 12 had no
resulting svmptoms; in one case it was doubtiul whether the
svmptoms present were due to injury; in one case the symptoms
were slight (headache rare, tension over the wound while lying in

bed). The other case was deaf, but had no other trouble.
Dr. Bullard concludes, so far as these statistics lead, that those
ases in which trephining was performed have shown much better
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results, so far as the symptoms previously mentioned are con-
cerned. than those in which no operation was performed,

CASES OF HEAD INJURY
The following cases, related in some detail, illustrate a few of
the varieties of injuries to the head from a clinical standpoint :

Casg 1.—dA fall upon the head.—No vistble evidences of injury.—An
interval of consctousness followed by unconsciousness.—Localising signs
of pressure.—Diagnosis, midile meningeal hemorrhage with fracture
of skull.— Operation.— Fracture and hemorrhage found.—Kecovery.

M. A. B , sixty-nine years old, a spinster, fell, upon being
struck by a coasting-sled, one and one-half hours previous to the exam-
ination.

Examination.—She does not know of the accident which has be-
fallen her. She talks coherently. She recognizes her sister. There
is slight shock. The pulse is 64 and of fair strength; the respira-
tion is 16 ; the temperature is 97.5° F. There is bleeding from the
right ear. There is some dry blood about the nostrils. There is no
visible external injury. There is no paralysis. All the superficial
reflexes are present. The pupils are contracted equally and react to
light. The patient is not very restless, although she talks consider-
ably and affirms again and again that she is not hurt.

The ears were washed out carefully and treated antiseptically.

She vomited two or three times during the night. She was quite
restless, moving and turning in bed. She slept two or three hours
altogether. There were no evidences of intracranial pressure in the
morning. At about noon of the second day she talked a little inco-
herently. She did not answer questions as readily as in the morning.

At 3 o'clock in the afternoon of the second day examination finds
the pupils equal and reacting to light. She understands what is said
to her, but does not talk coherently or distinctly. There is almost
complete paralysis of the right arm. There is paresis of the right leg.
The face is not paralyzed. The pulse has increased in rate to 85 and
is particularly full and bounding. The knee-jerk is much less active
upon the right than upon the left side.

At 4.30 P.M., one and one-half hours after the previous observa-
tion, all the symptoms were considerably intensified. The face was
uneven, the wrinkles being most marked on the left. The breathing
was becoming labored and almost stertorous. It was hard to arouse
the woman. She moved the left arm freely. The right arm she moved
slightly or not at all. There were no abdominal reflexes active. Bleed-
ing from the right ear continued to a slight extent all day.

A diagnosis of middle meningeal hemorrhage on the left side was
made. Immediate operation was decided upon.

Under ether anesthesia an elliptic incision was made upon the left
side of the head, beginning just in front of the ear, and was carried
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up across the temporal muscle and down to the zygoma of the same
side. A quarter-inch trephine was used. The hemorrhage was found
to be from a branch of the middle meningeal artery, and from within
the dura, which was lacerated. A large clot and much fresh blood
were lving over the temporal and parietal regions. This blood was
carefully sponged away. The middle meningeal branch was tied
with a silk ligature.  Gauze wicks were placed well down deep
toward the base of the skull. The dura was not sutured. The bleed-
ing vessels of the diploe were stopped with wax. The skin flap was
replaced and sutured, leaving a small gauze drain down to the dura.

The pulse was poor, and there was evidence of considerable shock
at the conclusion of the operation. Proper stimulation with strych-
nin and enemata of salt solution
and brandy had a good effect.
The temperature rose to 110° F,
during the night, but dropped
immediately and gradually came
to normal.

The following day uncon-
sciousness was present, the par-
alysis was unrelieved, the
breathing was stertorous and
puffing.

The second day after the op-
eration the gauze drain was re-
moved and two smaller gauze
drains were inserted. Some
signs of consciousness appear.
She takes notice of people com-
ing into the room.

The fifth day following the
operation she notices friends.
The paralysis is still present.

The sixth day after the op-

Fig.24—Casel. Line of incision shown. eration she moves the right leg

a little. No articulate speech
is present. Understands questions and grunts in answer to all ques-
tions. She can express no idea in words.

The tenth day after the operation she moves the right arm. The
mental condition is clearer.

On the eighteenth day she moves the right leg, and the arm has
more power.

The thirtieth day was an important ene for the patient. She walked
alone for the first time since the accident.

One year after the accident the patient is found to be having occa-
sional attacks of dizziness, accompanied by ‘¢ falling-fits.”" She is
perfectly sane, and talks, often very well ; then there come times of
difficulty in talking, when she can not find the right word to express
herself. Just after one of these attacks of famhnu ete., talking is less
easy.
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Three years after the operation the following examination was made:
The speech is thick, slow, and with effort. The facial muscles of the
left side are stiff and slightly drawn ; they do not move so well as on
the right side. The left nasolabial fold is more accentuated than the
right. The left eyebrow is lower than the right. The patient thinks
that she can hear better with the right ear than with the left. The
right hand gets cold ‘*and does not look natural.” The right fore-
finger is often whiter than the other fingers of the right hand. Itis
difficult to pick up needles or pins with the fingers of the right hand.
There is no increase in the wrist-jerks. The knee-jerk is slightly
greater on the right side than on the left.

The patient says she is enjoying excellent health, eats and sleeps
well, and is out of doors much of the time. She is taking bromid
of potassium regularly once a day
in small doses. About once a month
she has a fainting or ** weak spell.”’
These attacks are growing less pro-
nounced and less frequent.

This case illustrates the important
fact that after a severe head injury
with almost no external visible sign,
the patient should be kept under
very careful observation through the
hours immediately succeeding the
accident. Relative symptoms are
of far greater importance in head
injuries than isolated observations.
Bleeding from the ear as a symptom
in head injuries does not necessarily
imply fracture of the petrous portion
of the temporal bone. Rupture of
the tympanum may cause bleeding
from the ear. There was no frac- Fig.25.—Casell. Opendepressed frac-
ture of the skull detected after care-  ture of the skull: X, the mid-point be-
ful examination in this case. tween glabella and inion; A, middle of

The interval of consciousness jn depressed bone
this case was a somewhat short and
hazy one. Immediately after the accident the woman was dazed, and
at no time was she herself mentally. It is to be remembered in this
connection that the interval of clear consciousness may be so masked
by the symptoms of concussion as to be completely overlooked.

Cask Il.—dn open depressed fracture of the skull.—Absence of
unconsciousness.— Paralysis of one-half of the body.— Operation.—
Recovery.

This case illustrates that consciousness may be unimpaired following
an injury to the head severe enough to cause paralysis.

A boy, nine years old, was struck on the head by a brick falling from
a height. He was seen immediately after the injury and found to be
conscious. He answered questions naturally. There was a large
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scalp-wound over the parietal bone and a little anterior to the parietal
eminence to the right of the median line. The bone beneath the
scalp-wound was fractured and depressed into the brain-substance.
The left arm and the left leg were completely paralyzed to motion.
The right pupil was dilated ; sensation was present. The right upper
evelid drooped. ‘There was a scar in the right cornea. Immediately
after the injury the temperature was 6% I., the pulse was 74, the
respiration was 26. When examined one hour after the accident the
pulse had fallen to 68, he had vomited once, and had been somewhat
nauseated.

‘T'he operation of elevation of the depressed fragments of bone was
done under ether. The fragments of bone removed were about the
size of a silver half-dollar. There was no fissure in the skull. The

Fig. z6.—Case 111,

dura mater was torn and the brain slightly lacerated. Upon elevating
and removing the depressed bone hemorrhage occurred from the ves-
sels of the dura mater. The depressed bone was not replaced. The
dura was left open and the cavity was drained by a wick of gauze,
which was removed upon the third day.

A few hours after the operation the boy was perfectly conscious as
before the etherization, the pupils were normal, and motion had
returned in the paralyzed limbs.

Three weeks after the operatioh a small, granulating wound remained
and there was a slight tendency to hernia cerebri.

Four months following the accident the boy's condition is as fol-
lows: The wound is nearly healed and continues to discharge at times.
He walks naturally. There is no paralysis of arm or leg. No mental
symptom 15 present.
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The interesting and unusual fact in this case is that after a blow
sufficiently severe to cause a depressed fracture of the skull and
paralysis of one-half of the body the patient remained conscious.

The exact location of the injury to the head and brain is shown in
figure z5.

Casg 1L—A blow upon the head.— Unconsciousness immediate.—
Sticht bulging of right eye.— Middle meningeal hemorriage. —Frac-
ture of skull.— Operation.—Kecovery.

Examination found edema of the right temporal region. Uncon-
sciousness present. An interval of consciousness was absent. Slight
bulging of the right eye.

()peration in the right temporal region. A skin-flap was made over
the fracture and edematous area. A fracture was detected running
from about the middle of the temporal ridge an inch back of the
coronal suture outward and forward across the squamous part of the
temporal bone to a half-inch behind the pterion.

The bone anteriorly to the fracture was depressed. The trephine
was applied over the depressed portion behind the coronal suture.
Upon exposing the dura no pulsation was seen. The dura was dark
in color. A slight amount of extradural blood escaped. On follow-
ing the fracture down to the base of the skull the dura was found
lacerated, the anterior branch of the middle meningeal artery was
torn, and blood-clot and lacerated brain-tissue were present. The
anterior branch of the middle meningeal artery was tied and the
hemorrhage ceased. The blood-clots were removed, the exposed area
was cleansed with boiled water, and gauze drainage introduced. All
the gauze was removed in four days. No unusual symptoms attended
convalescence. Recovery was complete in three months (see Fig. 26).

This case is of interest because no fracture was detected before the
operation, and it was supposed that the bulging of the eye indicated
an increase of intracranial pressure, which proved to be true.

The method of operating was comparatively simple, in that the
fracture was followed down until the bleeding vessel was found. This
necessitated the free removal of bone below the trephine opening.

There was no interval of consciousness in this case, and the condi-
tions found easily explained its absence. The man was suffering from
concussion and laceration of the brain as well as from intracranial
pressure, and the interval of consciousness was obscured by the
presence of the concussion. The recognition of an interval of con-
sciousness is of very great importance. If, however, the interval of
consciousness is not present, as in the case reported, intracranial pres-
sure from hemorrhage can not be said to be absent, for concussion
attendant upon the injury may mask the interval of consciousness
which might have been present had the injury been less severe.
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FRACTURES OF THE BONES OF THE FACE

FRACTURES OF THE MNASAL BONES

Anatomy.—The anatomical relations of the nasal bones (to
the perpendicular plate of the ethmoid, the vomer, the cartil-
aginous septum, the superior maxillary bone, and the frontal bone)
make their fracture of far greater importance than a mere super-
ficial disfizurement of the face would indicate (see Fig. 27). The
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Fig. 7. —Median section of nose.

site of the fracture is usually near the lower edge of the bone.
Most fractures of the nasal bone are open through either the skin
or the mucous membrane. In nearly all nasal fractures the carti-
lage of the septum is more or less injured. The upper lateral car-
tilages mayv be torn from their attachments to the nasal bones,
simulating fracture of these bones. The resulting deformity of
this accident is well illustrated in figure 28. A high fracture of
the nasal bones with lateral deformity is shown in figure 30: the
nasal bone of one side has been impacted with the frontal bone,
44
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Fig. 28, —Separation of cartilage from nasal Fig. z9.—Fracture and lateral displace-
bones ( Harrington). ment of each nasal bone.

Fig. go.—Case of fracture of nasal bones, Fig. 31.—Fracture and lateral displace-
Lateral displacement (Harrington). ment of each nasal bone. Side view of

figure 29.



46 FRACTURES OF THE BONES OF THE FACE

and the nasofrontal articulation upon the opposite side has been
separated. Figures 29 and 31 show a case in which, by a direct
blow squarely upon the nasal bones, the bones were separated
and one was laid on one nasal process of the superior maxillary
bone and the other was laid upon the corresponding bone. The
septum was intact, as is shown by the persistence of the natural
position of the tip of the nose. Figures 32 and 33 show a syphilitic
nose, the septum gone, and the nose fallen in. The contrast in

these two cases is instructive.

Fig. 32.=Syphilitic deformity (Harrington). Fig. 33.—Syphilitic deformity (same case as Fig. 32).

Symptoms.—Pain, swelling, crepitus, and deformity are usu-
ally present. The subcutaneous swelling is often so considerable
as to obscure deformity. Gentle pressure is often sufficient to
detect crepitus in this fracture, when a firm grasp determines
little or nothing.

Complications.—Through infection of the internal or the ex-
ternal wounds suppuration begins, abscesses form, and necrosis
of bone and liquefaction of cartilage may occur. Emphysema
may be noticed if the fracture is open into the nasal cavity (see
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Fig. 34). It will disappear after a few days untreated. The
lachrymal duct mayv be obstructed if the nasal process of the
superior maxillary bone is involved. The nasal bone may be
forced up into the floor of the anterior fossa of the skull, and cere-
bral complications arise (see Fig. 16). If the deformity following

fracture of the nasal bones is not corrected, there is great likeli-

Fig. 34.—Case of open fracture of the nasal bones. Emphysema over the forehead and the
upper part of the face.

hood of trouble, either immediately or in after vears, because of
damage to the nasal septum.

The Nasal Septum in Fracture of the Nose (see Figs. 35, 36, 37,
38, 39).—The starting of the quadrilateral cartilage of the septum
at some of its bony attachments may be evident at once after the
iracture of the nose as a marked dislocation, or no change may be
seen until long afterward, when a ridge due to inflammatory
thickening is found along the previously loosened border. The
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septum may be dislocated from its attachment to the superior
maxilla, and deviate into one nostril or the other like a curtain.
The commonest dislocation oceurs at the junction of the cartilage
of the septum with the vomer and the ethmoid.

Lesions of the septum due to fracture occur usually in the pos-
terior two-thirds of the cartilaginous and in the anterior half of the
bony septum. Fractures rarely extend through the septum to
the posterior nares. In fractures of the nasal bones with little
displacement the septum may show no changes. Even with
considerable depression and comminution of the nasal bones, the
septum as a whole may appear unchanged, the lesions of the sep-
tum being confined to bowing or tearing at the seat of fracture.
When the nasal bones are much deviated, the free edge of the
septum deviates with them. Fractures of the nasal bones may

A

Fig. 35. Fig. 6. Fig. 37- FFig. 38. Fig. 3n.

Figs. 35-30.—The septum in fractures of the nose (Mozher).

occur alone or in combination with fractures of the septum.
Severe cases of broken nose usually combine the two conditions.
Fractures of the septum which admit of classification follow one of
two tvpes—horizontal fractures or vertical fractures. The verti-
cal fracture is much the rarer. It may occur anywhere in the
course of the cartilaginous septum, but when situated well back,
is to be distinguished from dislocation of the cartilage. The hori-
zontal fracture produces a gutter-like deformity roughly parallel
with the floor of the nose. The convexity appears in one naris,
the concavity in the other. Closely allied to these last two frac-
tures are the sigmoid deviations, in which the relation to fracture
is unsettled. They are so common that they are mentioned for
the sake of completeness. The name describes them. They
oceur in the same two types as the angular variety.
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Treatment.—The nasal cavity should be inspected by mirror
and light to determine any lesion of the septum. Cocain anes-
thesia 1s necessary for this examination. If a deviation is found,
it should be corrected along with the correction of the external
nasal deformity. For this, primary anesthesia will be needed, as
the manipulation is extremely painful. By external manipulation
combined with elevation of the fragments and internal pressure
with Ree's elevator (see Fig. 40) the deformity usually can be over-
come. Any strong, narrow, and thin instrument will be of service
as an elevator. For fractures high up with displacement, gauze

Fig. go.—Fracture of nasal bones. Elevaiion of depressed bone by insirument introduced
into the nostril. 5

packing carried well up will be required to retain the elevated
bones. For lower deviations the Asch tube will be needed. If the
nose is crushed, it will be necessary to model the nose over the
Asch tube, one being placed in each nostril to preserve the con-
tour and lumen of the nose. If there is no tendency for the de-
formity to recur, the use of splints is not indicated. Care must
be exercised to avoid sudden pressure on the nose from the rough
use of the pocket handkerchief. In the treatment of these cases
special cleanliness, perfect drainage, and frequent dressings are
important. If there is a recurrence of the external deformity,
4
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localized pressure may be exerted in various ways, all of which
are more or less unsatisfactory.

The tin splint fixed to the forehead by a circular plaster band
is of service. This tin splint (see Fig. 41), made from ordinary
sheet tin, consists of a forehead and a nasal portion. The nasal
portion may be twisted or bent laterally to secure the desired
pressure upon the nose, the counterpressure being obtained
through the fixation secured by the adhesive plaster band. Re-
peated adjustments of this splint are needed to make the splint of
continued efficiency ; with all care, however,
the tin splint is not generally effective.

The use of adhesive plaster strips (after
Davis) from cheek or malar bone to nose
with small compresses is of limited value.

Cobb’s nasal splint, shown in figure 42, 1s
expensive, but is very satisfactory for mak-
ing direct pressure upon the nasal bones.
The splint is made of a band of steel, fitted
to the head like the hat-band of a hat. To
this band are attached an arm and a pad
with screw adjustment. A strap over the
head and one beneath the chin prevent

downward and upward displacement.

Fig. 41.—Fracture of Coolidge’s Splint (see Fig. 43).—This
nasal bones.  Tin nose-

I' - L 1 1 N : - =] '.
Giiat apolied: consists of a tin pad for the forehead with

strap encircling the forehead for the reten-
tion of the pad in position. To the lower border of the pad are
soldered two wire arms upon which slide two small felt pads. The
arms can be bent so that counterpressure may be obtained upon
the firm parts of the face, while direct pressure with the other pad
is brought to bear upon the nose. This splint is inexpensive and
15 efficient.

The nasal cavity should be cleansed at least twice daily with
antiseptic douches. Seiler's tablets, one tablet dissolved in a
quarter of a tumbler of warm water, used with the Birmingham
glass douche, make a satisfactory wash. The external wounds
should be dressed according to general surgical principles. It is
well to remember in this connection that suppurating wounds do
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far better if dressed frequently than if left to accumulate purulent
discharges.

After a blow upon the nose, even if there 15 no immediate de-
formity, the nose should be examined to determine the presence
of swelling upon the cartilaginous septum. Even a slight blow
upon the nose mav cause a hematoma of the cartilaginous septum
(see Fig. 44). This hematoma is liable to become infected and
to suppurate. Considerable destruction of cartilage may follow,
resulting in marked disfigurement of the nose.

Fig. 4z.—Cobb's splint applied to a caze of fracture of the nose. The head-band is so adapted
to the shape of the head that it remains fixed and offers a point of counlerpressure.

The involvement of the base of the skull adds a serious element
to an ordinary simple accident (see Figs. 16, 18).

The prognosis as regards the resulting deformity must always
be guarded. Union usually takes place within two weeks of the
aceident and is firm in one month. In treating fracture of the
nose it 1s important to be ever mindful of hematoma of the septum,
and of abscess of the septum resulting from the hematoma. The
external deformity that follows fracture does not tend to increase,
but the internal deformity does. It is, therefore, of even more
importance to correct the internal deformity than the external.
Unless both areé corrected, the nose mayv be straight but obstructed.
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FRACTURES OF THE MALAR BONE

Examination.—Palpation of the malar bone is somewhat
difficult. The best method of doing it is to stand behind the
sitting patient (see Fig. 45), and to feel both malar bones at the

Fig. 43.—Coolidge's nagal splint @ a, Forehead plate; & pad; e, screw controlling position of
el ; of, head-strap.

Fig. 44.—Hematoma of the nasal sepium (after Roe).

same time—the left one with the left hand, the right one with
the right hand. The malar process of the superior maxilla is
felt inferiorly by pushing the skin of the cheek upward. The
orbital part of this process is felt superiorly at the middle of the
inferior border of the orbit. TFollowing the orbital margin out-
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ward and upward, the orbital border is palpated up to the frontal
process. Following the malar process of the superior maxilla
backward, the free inferior border of the malar 1s felt continuous
backward with the zyvgomatic process. Starting on the frontal
process, the posterior border of the malar may be palpated down-
ward and backward to the upper border of the zvgomatic process
of the temporal bone. The inferior surface of the malar may be
felt by placing the fingers, palm upward, in the superior suleus of
the cheek and following backward until the coronoid process of
the lower jaw is felt. In the case of a fracture that is as often

Fig. 45.—Proper position from which to palpate the malar bones. The fingers touch the
i1:||'q"ri-:|'|" bnrdd_‘:’s, the I;I‘l.:l.ut'!:-s:. I.||r;- '|_|n|.|-1i1-q,'rin1 hnr-:]d:::j, af I.|:|.|; |1:|:|.1r|.f hones.

unrecognized as is this one it is important to be very familiar with
the details of the outline of the bone.

Symptoms.—Fracture of the malar bone is caused by a severe
blow upon the cheek. It is rather unusual to find a fracture of
the body of the bone. More often there is a fracture of one of its
processes, the line of fracture being continuous with a fracture of
some adjoining bone. The malar is depressed as a whole, or tilted
inward toward the zvgomatic fossa because of a loosening of one
or more of its articulations or because of a fracture or crushing
of the superior maxilla. The deformity consists of a depression
to the outer side of and below the eve. The line of fracture or
separation can sometimes be palpated. Mobility and crepitus
are rarely obtained. If the depression of the malar or of an asso-



Fig. 46 —Depressed fracture of the left malar bone. Note swelling of the left cheek and slight
hollow outside lefy orbit (Warren ).

Fig. y7.—Depressed leit malar bone. Same case as figure 36, Note depression behind and
beelow left arbit I:"I.'l.-r:lt'j'rgll_:l.
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clated fracture of the zygomatic arch impinges upon the space in
which the coronoid process moves in the opening of the mouth,
the motions of the lower jaw will be restricted (see Fig. 48). The
limitation of motion of the lower jaw may be temporary or per-
manent, depending upon whether it is due to hemorrhage and
swelling or bony pressure. The coronoid process of the lower
jaw may be fractured by the same force which fractured the
zyvgoma or malar. Localized subconjunctival hemorrhage may
appear if the orbit is involved. If the floor of the orbit is frac-

Angle of

infeErior
Aalar. maxilla. Evgoma. Articular pro-
cess of jl:ll-i_"[-
tor maxilia.

Coronoid pro-
cess of infer-
ior maxilla.

Fig. 48. —Note relations of coronoid of inferior maxilla to zygomatic process and malar bones ;
the space on either side of the coronoid process is filled by muscle.

tured so that the infra-orbital nerve is implicated, there will ap-
pear prickling sensations throughout the area of distribution of
that nerve

namely, along the upper gum, the skin of the cheek,
of the nose and of the upper lip.

Treatment.—It is oftentimes impossible completely to correct
the deformity except by operative means. If anv interference
with the movements of the lower jaw persists after the acute swell-
ing disappears,—that is, after two weeks,—or if it is very evident
at the outset that the limitation of motion is due to the depression
of bone, then operative interference is demanded. Before a cut-
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ting operation is resorted to an anesthetic should be administered
and an attempt made by pressure with a blunt instrument under
the malar from inside the cheek to raise the depressed fragment.
If this can not he effected, a small incision should be made at
the most advantageous point, avoiding making the fracture an
open one. Through this incision access is gained directly to the
bone. By means of a narrow periosteum elevator, retractor,
hook, or a screw elevator, the fragment can be raised into its nor-
mal position.

Union occurs in two weeks. There is no tendency to a recur-
rence of deformity, therefore no retentive apparatus is necessary.

The surgeon is not uncommonly asked to remove the slight
depression attending a healed fracture of the malar bone. This
may be most difficult. It should be attempted, however, as in
fresh injuries, without a cutting operation, or by an ineision within
the mouth through the mucous membrane, or, if necessary, by
an external incision.

FRACTURE OF THE SUPERIOR MAXILLA

Fracture of the superior maxilla occurs so frequently from a
bicvele injury that it may properly be called the bicyele accident.
The blow causing this fracture is usually not in the direction to
damage the base of the skull, but to tear the bones of the face.
The nasal process of the superior maxilla may be broken when
the nasal bone is fractured. The anterior wall of the antrum may
be broken by the same blow. The alveolar process may be broken.
The damage to the bones of the face, and particularly to the upper
jaw, is associated with injuries to various contiguous bones.
Blows result in many irregularly disposed fractures.

The diagnosis is made by inspecting the mouth, nose, and
cheek. These fractures being open, there is little difficulty in
detecting them. A very careful inspection should be made, with
an anesthetic if necessary, to determine the extent of the lesions.
Emphysema and great swelling of the face occur. There may be
no wound of the skin. Whether the injury to the upper jaw is
associated with injury to the base of the skull or not can be deter-
mined in the absence of visible signs by the subsequent develop-
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ment of cerebral symptoms. Necrosis of bits of bone is rare after
upper-jaw fractures, excepting fracture of the alveolar border.
Hemorrhage may be considerable, but it is easily controlled by
pressure. The infra-orbital nerve may be damaged. The lachry-
mal canal may be temporarily compressed or obliterated.
Treatment.—If there is no wound of the skin and much de-
pression of the jaw, so that the face is knocked in, it will be
necessary to devise some method of elevating the depressed hone
and of restoring the normal contour of the face. To avoid a
visible scar, the mucous membrane should be incised on the inner
side of the upper lip, and the fragments elevated by an instru-
ment introduced through the incision. As little bone as possible
should be removed, so as to leave sufficient support to the soft
parts of the cheek after healing. Only thus can a falling in of
the cheek be prevented. If access through the mouth is unsuc-
cessful, it may be necessary to incise the skin over the fracture.
This, of course, is to be avoided if possible. The accidental wounds
should be thoroughly and vigorously swabbed with a solution of
corrosive sublimate (1 : 5000). The use of tiny swabs of gauze
held by forceps will facilitate this procedure. The avoidance of
sepsis in these cases is of paramount importance. If the wounds
become septic, there is great danger of an extension of the inflam-
matory process to the deeper parts or even to the meninges of the
brain. Lacerations of the soft parts—lips and cheeks—may
have their edges approximated to secure less scar than if left
unsutured. ILoose small bits of bone should be removed with
forceps and scissors. ILoosened teeth should be left in good posi-
tion in their sockets. A mold of the lower jaw should be taken
in composition or plaster-of-Paris, if possible, by a competent
dentist, and a rubber splint made from this mold to fit the teeth
and alveolar border of the lower jaw. When this splint is applied,
its upper surface may be brought up against the teeth of the upper
jaw and held snugly in apposition by an external bandage, as in
fracture of the lower jaw. This splint will materially assist in
reducing the displacement of the upper-jaw fragments. It may
be possible for a dentist to apply a splint directly to the alveolar
margin and teeth of the upper jaw. If this is possible, greater
security of fragments will be obtained than by any other method
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of treatment. The physician may greatly assist in immobilizing
the fracture, until a permanent dressing is applied, by making
quickly a temporary splint of dental wax or dental composition,
and applying it to the teeth and alveolar margin of the upper jaw.
This composition is softened and made malleable by placing 1t 1n
hot water; it can then be molded on the jaw, and in two or three
minutes is firm (see Fracture of the Lower Jaw).

After Care.—5ix weeks to two months will be necessary to
insure firm union and freedom from complications. The swelling
associated with the reparative process will gradually subside.
Great care must be exercised in the nursing of the patient after
this injury, as the element of shock is an important one to be
considered. Strychmin sulphate {-!}-1,; of a grain), given two or
three times daily, is indicated if there is evidence of shock following
the accident. This should be continued each day for as long a
period as shock 1s evident.

Proper nourishment under these adverse conditions of adminis-
tration is to be given careful consideration. Liquids alone are
to be used the first week. These may be given by enemata ar by
the mouth with a tube to the back of the pharyvnx or by a nasal
tube if necessary. Nasal feeding is simply and easily carried
out. A rubber tube three feet long is needed, to one end of which
is attached a funnel and to the other end a soft-rubber catheter,
in size No. 10 F. The patient is half reclining while the surgeon
introduces the catheter into the nose until it passes well back and
down into the pharynx. The funnel, somewhat elevated a foot
or more ahove the patient’s head, is kept filled with the liquid
nourishment so that its contents run slowly into the esophagus.
A plug of absorbent cotton, moistened with a four per cent. cocain
solution, and placed in the nose for a few minutes before feeding,
facilitates this procedure.

The nose and mouth should be douched and swabbed regularly
each day. This should be done after feeding the patient, and
oftener if necessary in order to avoid all odor from the mouth.
Listerin, two teaspoonfuls to half a cup of water, is a satisfactory
wash for this purpose. The profuse dribbling of saliva which
attends this fracture demands drainage of the mouth by wicks of
gauze placed in the cheeks and gauze handkerchiefs for keeping
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the surrounding parts dry. Wiring the fragments of bone may be
necessary if there is great displacement. Wiring the alveolar
border to the body of the jaw may be demanded. Suture of the
bony fragments with chromicized catgut will often steady them in
position until union takes place.

FRACTURES OF THE INFERIOR MAXILLA
With the exception of the superior internal surface of the artic-
ular process, practically the whole of the inferior maxilla may be
palpated. Fractures of the inferior maxilla are caused by direct

Fig. 49.—Fracture of the inferior maxilla Fig. so.—Fracture of the inferior max-
(interdental splint} [ X-ray tracing]. ila in two places. Alinement of teeth per=
fect (N-ray tracing).

violence. The seat of the fracture will be determined by the force
and direction of the blow, by the location of the teeth in the jaw
(the jaw being weakest where the teeth have been lost), by the
presence of any foreign body between the teeth (such as a pipe),
and by the presence or absence of muscular relaxation. Fractures
of the base of the skull through blows on the jaw are more likely to
occur if the mouth is open. Fractures of the body of the bone are
common; of the ramus behind the molar teeth, rather uncommon;
of the condvloid and coronoid processes, Very uncomrmon. The
seats of fracture of the inferior maxilla are shown in the accom-
panying illustrations (see Figs. 49, 50, 51, 52).
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Excepting those of the condyloid and coronoid processes, frac-

tures of the inferior maxilla almost always open into the mouth.

Fig. si.=Fracture of
the inner side of the alveo-
lar process, from a force
applied to teeth.

They occasionally open through both the
mucous membrane and the skin.

Examination.—Even when the patient
can not open the mouth sufficiently to
admit the examining finger, palpation of
the body and ramus of the jaw, with one
finger in the cheek and another finger upon
the chin, will often reveal the seat of frac-
ture.

Symptoms.— Pain, crepitus, and ab-
normal mobility may be present. Immedi-
ate swelling of the gum appears at the seat

of the fracture. ‘Teeth contiguous to the fracture of the body of

the maxilla will be either displaced or loosened. The displacement

of the fragments in fracture of the body and ramus will be most

Fig. s2.—Fracture of the lower jaw, showing loss of alinement of teeth.

easily detected by noticing the differences in level of the teeth on
each side of the fracture (see Fig. 52). The face appears swollen.
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After a few days the submaxillary and adjoining cervical Iymph-
atic glands become enlarged. The salivary secretions are increased
in quantity, and because of the disinclination to painful swallow-
ing, the saliva dribbles out of the mouth. If the fracture opens
into the mouth, suppuration often appears and pus mingles with
the saliva. Particles of decomposing food between the teeth and
in the spaces outside the jaw within the cheeks add to the bacte-
rial pabulum. The odor from this mass of foul material is char-
acteristically penetrating and offensive. After a few weeks
necrosis of bone may occur at the seat of fracture, with abscess
formation. A discharging sinus pointing to the disease appears.

Fig. s3.—Aluminium splint to be placed on teeth, For closed fracture, a continuous capping
of gold or aluminium or other metal cemented upon the teeth.

These cervical abscesses, often difficult to manage, occupy the
region of the body of the jaw. The submaxillary and upper
carotid triangles mayv be filled by a brawny infiltration associated
with necrosis of a fractured jaw. On the other hand, with proper
treatment and in less difficult cases the course of the healing pro-
cess 1s simple and of easy management. Suppuration is pre-
vented. There is no necrosis, and the repair of the fracture takes
place unhindered.

Treatment.—The primary object of treatment is the preser-
vation of the natural alinement of the teeth. This object is
attained by a complete reduction of the fragments of the fractured
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bone. If a tooth interferes with the perfectly accurate closure of
the mouth, and if the adjustment of the fragments is prevented
by the position of the tooth, it should be extracted at once.
Ordinarily, there is but slight displacement. This displacement
can be corrected by digital pressure upon both fragments.
Fracture of the Body of the faw.—The simple fracture of the
body of the jaw without much displacement may be temporarily
treated by the four-tailed bandage, which should hold the teeth
of the lower jaw closely in apposition with the corresponding teeth
of the unbroken upper jaw. As soon as practicable, a dental

o
S

Fig. zi.—Four-tailed bandage for fractured jaw.

splint of rubber or aluminium should be made and applied by a
dentist. This aluminium splint fits the crowns of the teeth some
distance upon each side of the fracture, and holds the fragments
firmly in apposition (see Fig. 53). [t also permits of opening and
shutting the mouth. The old-time four-tailed bandage and extra-
dental splint of millboard (see Fig. 54) is ineflicient. As a per-
manent dressing it should be discarded. It is useful cnly as a
temporary support. In the simple cases, in the absence of a com-
petent dentist to make the aluminium or rubber dental splint, a
splint of silver wire passed around many teeth upon each side of
the seat of fracture is often efficient. The method of wiring two
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adjoining teeth, those on each side the fracture, 1s unsatisiactory
in that the strain loosens the teeth and displacement 15 easily

effected (see Fig. 53)-

Fig. ss.—Fraciure of the lower jaw. Wiring with silver wire.

Fig. 55.—Hard-rubber splint, with arms and posterior strap.

Fracture of the body toward the angle of the jaw, through the
region of the molar teeth, is often less easily held in good position

To the dental rubber splint the dentist should add lateral arms of
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wire, held in position by a posterior strap (see Fig. 56). These
wire arms increase the efficiency of the dental splint, for a band-

Fig. g=.—Hard-rubber splint, witharmsand bandage, applied. Similarto figure g6 (Moniarty).

Fig. s5.—Hard-rubber splint ; wire arms and chin-piece held together by metal rods and nuts.

age is passed under the chin between the wires and thus steadies
the jaw by upward pressure (see Fig, 57). If a still more efficient
method is demanded, the dentist uses an extradental chin-piece
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Fig. 5o.—Same splint as seen in figure 55; supErior View.

Fig. fo.—Front view of splint (figure 53) with mouth closed (Moriarty).

2
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Fig. 61.—Side view of splint (igure 53} ; arms and chin=piece in position (Moriarty).

Fig. 62.—Splint similar to figure 38. Mouth may be opened without impairing efficiency of
‘.~jJ|ir|[ | Mor i.i1t'l]. |5
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of metal (see Fig. 58), which is adjusted by serews so that firm,
evenly graduated pressure upon the fractured jaw is maintained
between the inside dental splint and the outside chin-piece.
While wearing this splint the mouth can be opened easily (see
Figs. 6o, 61, 62).

The Making of the Dental Splint.—If an impression is desired
of the crowns of the teeth and the adjoining gum, it is best made
by using the modeling composition manufactured for the use of
dentists. The necessary amount of the composition is dropped
into hot water; when soft, the composition is put into the metal

Fig. 63.—Modeling cups : A, Uzed for the upper jaw ; B, used for Lthe lower jaw,

impression-cups (see Fig. 63). The surface of the composition is
warmed by holding it over a flame or holding it again in hot water;
then the impression-cup containing the softened composition is
placed in the mouth and the impression made. Immediately upon
the removal of the mold from the mouth the composition cools
and hardens. From this mold is made the duplicate of the alveo
lar border and the teeth in plaster-of-Paris (see Fig. 64). The
lines of fracture are clearly indicated upon the plaster cast. With
a fine saw the cast is cut upon these lines and the lower teeth are
articulated with the plaster cast of the upper jaw, which has been



Fig. fiy.—Plaster cast of fracture of the Fig. 6s.—Plaster cast of lower jaw articu=
jaw. lating with upper jaw.

Fig. f6.—Simple vulcanite splint, with boxes vulcanized on each side (Moriarty).

Fig. 6=.—Hard-rubber splint in position, upper teeth resting upon it (Moriarty).

6
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made. Plaster cream is used to hold the sawed portions to-
gether. In other words, the fracture has been reproduced and
reduced in plaster-of-Paris. Both upper and lower casts are then
put upon an articulator (see Fig. 65). A vulcanite splint 15 made
from this reconstructed lower jaw, and when this is applied to the
fractured jaw as an interdental splint, the deformity is corrected
and comfortably prevented from recurring (see Figs. 66, 67).
Fracture of the Ramus of the Imferior Maxilla [ust Behind the
Molar Teeth.—The displacement is difficult to correct. The frac-
ture is usually oblique from before backward and downward, as
seen in the tracing (see Fig. 50). The body of the jaw drops

Fig. 68, —Interdenial splint used in fracture of the jaw when no teeth exist in upper alveolar
arch (after Moriarly).

downward and backward and the ramus slides forward. No den-
tal splint is practicable, because there are no teeth on one side of
the fracture to which the splint could be attached. Etherization
will often be found helpful, and at times necessary, in the reduc-
tion of this deformity. Reduction is accomplished by pressure
backward upon the ramus with the thumb in the mouth and a
simultaneous lifting forward and upward of the body of the jaw.
Reduction is maintained by an outside pad and metal chin-piece
and a buckle and strap splint. This buckle and strap splint (see
Fig. 69) is of great advantage because it is easily adjusted, and
the amount of pressure can be graduated. It is of importance to
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note here that even after this fracture has been reduced and is at
the outset apparently held reduced by the bandage, vet it will
usually slump away a little and at the end of the first twenty-four
hours after setting the fracture the fragments will be found to be
partially unreduced. Upon a second application of pressure by
tightening the bandage the fragments will come into apposition
with comparative ease. By careful and repeated adjustments
of the bandage and padding, after a week and a half even in the
most obstinate cases, the jaw will be found to be in good position,
with the teeth articulating.

Fracture of the Body of the Ramus upon the Same or Opposite
Sides of the Infertor Maxilla.—The fracture is difficult to hoeld

e
i
Fig. 6g.—Molded leather chin-picce with buckles and straps for graduated pressure upon
a fractire of the infericr maxilla (afer Moriary ).

fixed. In this case the dental aluminium or rubber splint will be
needed, together with the outside pressure made by the metal
chin-piece.

Whichever method of treatment is adopted, the fracture at
first should be inspected daily in order to insure accurate adjust-
ment of apparatus.  The mouth and teeth should be kept serup-
ulously clean. When practicable, the teeth should be scaled by a
dentist before permanent apparatus is applied. Brush and swab
with some mild antiseptic wash, such as Listerin, one part in four
of water, should be used after taking nourishment and before bed-
time and upon rising in the morning. The liquid nourishment of
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the patient should be given through a glass tube at first.  If it 1s
unwise to open the mouth, a rubber catheter may be used behind
the molar teeth. The rubber catheter with a siphon attached 1s a
very satisfactory method of feeding. The general health should
receive careful attention. A patient with this fracture 1s apt to
become despondent and anxious about himself, particularly if
suppuration exists. The repeated swallowing of foul secretions
impairs the appetite, causes {ntli.;s"vﬁli[}tl and generally poor health.
The loss of variety in diet favors this condition. Out-of-door
exercise, plenty of sleep, a mild tonie, such as ferrated elixir cali-

1
|

Fig. s0.—If no lower teeth exist, the artificial teeth may be utilized, as seen above, as a
splint. Boxes scen on sides of plate, to which arms and chin-pieces can be attached (after
Moriarty).

sayvze and sulphate of strychnin, and a little wine, will all assist
in restoring and maintaining good health.

Abscesses which appear should be treated by incision, evacua-
tion of their contents, drainage, and antiseptic dressings. Bits
of necrosed bone should be removed. Union in fracture of the
jaw occurs ordinarily in from three to five weeks. The apparatus
is to be worn until the union of the fracture is firm.

Fracture of the coronotd and articular processes is to be treated
by simple immobilization of the jaw.

These various methods of immobilization mentioned may fail
in some unusual fractures; if so, suturing of the fracture through
the bone with silver wire or other material should be undertaken.



CHAPTER III
FRACTURES OF THE VERTEERAE

Anatomy.—The forked spine of the axis may be felt beneath
the occiput upon deep pressure. The spines of the third, fourth,
and fifth cervical vertebrz recede from the surface, and can not
be felt distinctly. The spines of the sixth and seventh vertebra
project distinetly, and can be palpated. At the bottom of the
furrow in the middle line of the back are felt the spines of the
dorsal and lumbar vertebrm. The spinous processes from the
seventh cervical to the third sacral are rather easily palpated.
The spinal cord extends from the lower edge of the foramen mag-
num to the lower border of the body of the first lumbar vertebra.
The phrenic nerve leaves the spinal eanal between the third and
fourth cervical vertebrz. By palpation through the mouth (see
Figs. 71, 72) the bodies of the vertebra mayv he felt down to
about the upper border of the body of the fifth vertebra. The
cervical enlargement of the spinal cord is more marked than the
lumbar. It commences at the third cervical vertebra and ends
at the second dorsal vertebra. The lumbar enlargement com-
mences at the level of the ninth dorsal vertebra and reaches to the
twelfth dorsal vertebra. The spinal cord i1s well protected from
injury (see Fig. 73).

The vertebrz commonly fractured are the fourth, fifth, and
sixth cervical, the twelfth dorsal, and the first Jumbar. The in-
jury to the vertebra is caused in one of three ways: by a direct
blow, fracturing the arches; by a fall upon either the head or the
buttocks, crushing the bodies of the wvertebrz; or by forced
flexion or extension of the spine, causing a dislocation with or
without fracture of the bodies and articular processes. More
than one-half of the fractures of the cervical vertebra are frac-
tures of the spinous processes. More than two-thirds of the cases
of fracture of the dorsolumbar vertebrz are fractures of the bodies

72
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of those vertebra. A dislocation without fracture may occur in

the cervical region; it is rare in other regions of the spine.

Fig. 72.—Palpating the bodies of the cervieal vertebra through the mouth. Finger reaches
about to the fourth cervical vertebra.

It is important in localizing spinal-cord lesions to know the
point at which each nerve arises from the spinal cord, because the
point of origin does not correspond with that at which the nerve
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emerges from the spinal canal (see Fig. 74). The point of origin
is higher than the point of exit. Many of the nerves pass obliquely
from the cord, lving still within the vertebral ecanal after leaving
the cord (see Fig. 75). These nerves within the canal are liable
to pressure from the vertebral fracture. For example, a fracture
of the eleventh dorsal vertebra would injure not only the cord

Fig. 73.=The cord and its membranes in relation 1o a vertebra (diagram) : a, Extradural
space: &, dura; ¢, subarachnoid space ; 4, spinal cord,

Fig. 74.—Frontal section of fourth, Fig. 75.—Fromntal section of third, fourth, and fifth
fifth, and sixth cervical vertebrie and dorsal vertebrie, showing obligie course of nerve bun-
cord, showing the origins of spinal dles running downward {after Radinger).

nerve-roats (after Riadinger).

at this level, but in addition might injure the last dorsal and upper
lumbar nerves. The lower the spinal nerves arise, the longer is
their intraspinal course.  The points of origin of the spinal nerves
from the cord with reference to the spines of the vertebra are as
follows (see Fig. 76): The eight cervical nerves arise from the
cord between the oceiput and the sixth cervical spine.  The upper
six thoracic nerves arise from the cord hetween the sixth cervical
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spine and the fourth dorsal spine.  The lower six thoracic nerves
arise from the cord between the fourth and tenth dorsal spines.
The five lumbar nerves arise from the cord opposite to the eleventh
and twelfth dorsal spines. The five sacral nerves arise from the
cord opposite to the first lumbar spine. No hard-and-fast rule
at present is applicable to the enumeration of the lesions following
fractures and dislocations of definite vertebra. From the com-
bined experience of such clinicians as Gowers, Thorburn, Kocher,
Putnam, Dennis, Walton, Bullard, Thomas, and others the follow-
ing table is constructed, and is valuable for practical use:

TABLE STATING LESIONS FOLLOWING INJURY TO DEFINITE
VERTEEBR .

e MUSCLES INVOLVED. e el
Cervical :
Firsi, second,
third . . . [Death]. Skull on atlas, atlas on
AXIS.

Fourth . . . Diaphragm. Axis on third cervical.

I:'.-'.rth sea . Biceps; supin_nmrs, deltoid. Third on E-r.u.urlh. ) Pl iz =aial

Sixth . . . . Pronators, triceps. Fourth on hfth. E

Seventh . . . Extensors, lexors of wrist. Fifth on sixth. i!mt nf:_t,::lm"

Eighth and first } sluggI=h.

dorsal . . . Intrinsic muscles of hand. Sixth on seventh.
Darsal :
Second to
twelfth . . Intercostal and abdominal Epigastric, ab-
muscles (trunk). dominal.
Lumbar :

Second . . . Cremaster. Eleventh on twelith Cremasteric.

darsal.

Third Adduciors, _

Fourth ' . ‘f_‘.lulw:ur:i mmnr_s' Twelfth on first lumbar. E:Imﬂ.]'

5T Extensors of thigh, fexors Knee-jerk.

Fifth

of knee.
Sacral :

First . . . . Extensors of foot. First on second lumbar. Plantar  and
ankle - clo-
nus.

Second . . . Calf muscles.

Third, fourth,
fifth . . . Perineal muscles.
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Examination of an Injury to the Spine.—Four questions
are to be answered: What was the nature of the accident? What
does palpation of the spine reveal as to the nature of the lesion?
What is the level of the lesion? Is the lesion partial or com-
plete?

General Symptoms Common to Fractures of the Vertebra.
—>5Signs of shock will be present. At the seat of the bony lesion
will be found pain, tenderness, abnormal mobility and sometimes

C 'l __8 cervical

nerves-
st 6 dorsal

7 TMNMEeTVes-
D EW
,,"J:Ut.u.rer 6

\ dorsal merves-

X.& "'L.-_.S [umbar n-
D X1 @
s IIH-L j}@-__S sacral n

=
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Fig. y6.—Diagram of spinal origin of nerves, according to the level of the spinous processes.

crepitus and deformity. The deformity will ordinarily be a back-
ward bending, or kyphosis, of the spinal column at the seat of frac-
ture, unless there exists a unilateral dislocation, when the deform-
ity will be irregular in appearance. The chief symptoms depend
upon the injury done to the spinal cord. In general it may be
stated that motor and sensory paralvsis, either partial or com-
plete, will be found up to the level of the lesion. The reflexes are
ordinarily below the lesion, wanting at first and increased later. If
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a complete lesion 1s present the reflexes will be entirely wanting.
Retention, and later incontinence, of urine and feces will exist.
Cystitis of the urinary bladder will develop at an early date. Bed-
sores and great sloughing areas of skin upon dependent parts will
be discovered early. Priapism occurs.

Symptoms of Fracture of the Different Regions of the
Spine, the Cord Being Involved.—Injuries fo the Last Dorsal
and Lumbar Vertebre (see Figs. 77, 78, 79).—The spinal cord ends
opposite the lower border of the first lumbar vertebra. Any
pressure at this point or below will involve the cauda equina in

=

(o

T

Fig. 57.—Fracture of the twelfth dorsal vertebra. Amnesthesia to the height of the anterior
superior spinous processes in front. Second lumbar nerve involved,

whole or in part (see Figs. 8o, 81). Local evidences of the bony
lesions may be present. The paralysis of the legs may be partial
or complete. The anesthesia of the lower limbs is partial rather
than complete and up to the level of the bonyv lesion. Retention
or incontinence of urine and feces exists. The paralvzed muscles
rapidly become wasted. Constant pain and hyperesthesia may
be present both above and below the lesion. The patellar and
plantar reflexes are usuallv lost.

The prognosis is not altogether unfavorable to recovery. Par-
tial recovery is possible. Later, muscular contractures will exist
in the lower limbs, which impede walking. If at the end of six



: FRACTURES OF THE VERTEER.E

b
oA
%, 5
— - e
- ey
& =

2

B

&
"

Fig. 7.
| vertebra without involvement of the first lum-

Fig. 7E.

Figs. 78, 7o.—Fracture of the twelith dorsa
nguinal, liochypogastric, and external cutaticous tierves not being

bar nervesfools, the ilioi

invoalved.

N
o _
Lo amh fiy
N N
=4 -
S o -
_.'"- z i
LA o b '
A Y L

—
~
r e e 1 o d ®
\':'-.'_F - [ ™ e : L ‘\.}
.-: Sy S { £
Lo |
! | 1
|

I I
I ]
ol I | il I
I '
| oo L

(e

Fig. fo.

i sacral nerves. Fracs

i .=—Injury to the eauda equina, which has mv

Figs. 8o, 81
a or the second lumbar vertebra.

ture of the first lumbar vertet



SYMPTOMS 79

weeks evidences of beginning recovery do not appear, or if recovery
once begun has ceased, it will be wise to operate upon injuries to
the caunda equina.

Injuries to the Dorsal Vertebre (second to the eleventh) (see

Kl

I(’F”-‘."'.
. |

s
: -
"'\-'::.:'_.
Fig. 82.—5Sixth dorsal vertebra fractured. Anesthesia at the level of two inches above the

umbilicus. The eighth or ninth dorsal nerve involved.

Fig. 85.—Lesion of spine between fifth Fig. 83.—Luxation of sixth and scventh
and sixth cervical vertebrze. Note position cervical vertebroe ; typical attitude ; center for
of arms, due to paralysis of subscapularis. subscapularis not involved. Contrast figures
Biceps brachialis anticus, !c1:|]|nin:|L-u|‘ lengus 83 and 54 (after Kocher).

and deltoid muscles intact. Elbow flexed,
shoulders abduocted and rotated outward
{after Thorburm).

Fig. 82).—The simple distribution of the spinal dorsal nerves
below the first makes the interpretation of injuries to this region
much easier than similar injuries to the cervieal or lumbar regions.
The arms escape paralysis. The motor and sensory paralysis
extends ordinarily to the height of the bony lesion. In a few cases
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in which the nerve-trunks within the canal are not implicated the
level of the paralysis will be lower than the lesion. The patellar
reflexes are at first generally lost in the severer types of fracture.
If the patient recovers, there will be spastic paralysis if the injury
is above the lumbar enlargement. If the lumbar enlargement is
involved, there may be great pain in the legs.

Injuries to the Cervicodorsal Region, Opposite the Cervical En-
largement of the Spinal Cord.—The arms escape paralysis, perhaps,
at first, but become involved after several days. The paralysis is
often partial. Respiration is diaphragmatic only. Pain in the
arms is quite constant. If the sixth vertebra is dislocated upon

e - e E
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Fig. f5.—Lesion of spine between sixth Fig. 86.—Atlas, axis, and third cervical

and seventh cervical vertebrae, Fositionin vertebra from the front. Case: man, thirty-
case of complete transverse destruction of eight vears of age; fell from a cart. Frac-
the cord just below nuclei for subscapularis ; ture of odontoid process. Slight hemor=
areas of anesthesia shown (after Thor- rhage into the medulla. ‘Death after forty-
burn). cight hours (Cabot).

the seventh, the intrinsic muscles of the hand will be paralyzed.
If the fifth vertebra is dislocated upon the sixth, there will appear
a characteristic position of the upper extremities (see Fig. 83):
abduction of the arms, flexion of the forearms, with rotation out-
ward of the whole extremity. If the injury is above the sixth
cervical vertebra, there will be anesthesia of the entire limb ex-
cepting the shoulder. The attitude after lesions between the sixth
and seventh cervical vertebra is shown in figure 84. The charac-
teristic attitude in lesions between the sixth and seventh cervical
vertebre is also shown in figure 84.

Injuries to the Midcervical Region.—A lesion of the third cervi-
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cal vertebra will involve the phrenic nerve. The diaphragm will be
paralvzed. Death will occur within a few hours.

Injuries fo the First Two Cervical Vertebra (see Figs. 86, 87).—If
the displacement is slight, life may be spared until sudden dis-
placement occurs or a secondary myelitis causes death. Cases
of recoverv are recorded. Death usually oceurs instantly. Per-
haps one person in fifty thus injured recovers (Gowers).

Prognosis.—The prognosis depends upon the amount of injury
to the spinal cord. The prognosis is less grave than it was thought
to be a few vears ago. There is a probability of saving a certain
proportion of cases. In general, the nearer the fracture approaches

Fig. 87.—Fracture of the atlas and axis. Man, seventy-four vears of age; fall; imme-
diately left arm paralyzed. No loss of consciousness, speech thick. Neck movements nor-
mal. Twenty-four hours after the accident, suddenly difficult breathing appeared and death
followed | Erooks).

the medulla oblongata and the foramen magnum, the more serious
does the outlook become. Patients with fracture in the dorsal and
lumbar regions die in the course of months from cystitis, pyvelitis,
and exhaustion. Patients with fractures in the upper dorsal and
lower cervical regions die in a few days or weeks from hypostatic
pneumonia. Patients with fractures high up in the cervical
region die instantly or in a few hours from shock and direct pres-
sure upon the medulla oblongata.

Treatment.—The object of treatment is to relieve the cord
from pressure and to immobilize the fracture. The cord will be

uninjured, slightly injured, or injured seriously. If the cord is
6
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uninjured, the bony parts mayv be left untouched or they mav be
replaced by manipulation or operation. If the cord is injured,
the advisability of operative interference will depend upon whether
the lesion of the cord i1s transverse and complete, or whether it is
partial. If there are evidences of a transverse lesion, operation is
unavailing and obviously illogi-
cal, for the cord can not be re-
paired. It is necessary, there-
fore, to distinguish between the
signs of a transverse lesion and
those of a parfial leston. In a
complete transverse lesion the
history of the onset of the svmp-
toms 15 a sudden one, the symp-
toms appear immediately fol-
lowing the [racturing trauma;
whereas, if a partial injury is
present, an interval will have
elapsed before the symptoms de-
velop; the appearance of symp-
toms is gradual rather than sud-
den. In a complete transverse
lesion the motor paralysis is
found to be complete, and the
paralvzed muscles are flaccid;
whereas if the lesion is a partial
one, the motor paralysis is limit-
ed, some muscles of the limbs are

Fig. 88.—Fracture of the cervical
spine ; cord compressed by bone and ])ﬂrﬂ]:\'ztd. IIIIJE‘rS are not, aﬂd

bl Hemorage o the rd a4 ¢ {here s often noticed muscular
(Warren Museum). [(Drawn by Byrnes.) spasi in the affected limbs. In

a complete transverse lesion sen-
sation is entirelv gone; whereas in a partial lesion some sensation
is present. The knee-jerks are variable; in the complete trans-
verse lesion they are absent. In the partial lesion the knee-jerks
are apt to be absent at first, and they may return later. In the
transverse lesion the paralysis of the bladder and rectum is com-
plete; whereas in the partial lesion paralysis of these organs is not
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Fig. 8g.—5pine sawed iu sagittal sec-
Lign, hl:nwing fracture ‘.'I]ru:llgh the nters
vertebral dise between the sixth and
seventh cervical vertebrae, with disloca-
tion forward of the upper fagment. Par-
tial crush of the cord { Thomas).

Fig. go.—Spine sawed a8 before. Fracture

of the spinous processes of the seventh cervi-
¢al amd first and second dorsal vertebr.
Fracture of the hodies of the fAfth, sixth, and
seventh cervical vertebrze with displacement
bacémard of the uppper fragment. Tolal erush
of the cord. The section paszes a little to one
side of the cord, which iz seen in place, and
the staining of the cord by hemorrhage into its
substance shows plainly through the mem-
branes, even in the photograph. The spinous
processes of the second and third dorsal verte-
brae were found fractured at the operation, and
were removed [ Thomas).



Fracture of spines of ffth cervical and fourth,

Figs. g1 and g2 —Spine sawed as before.
Fraciure of body of sixth dorsal vertebra. Displacement
Total crush of the cord, the softened substance of which has
| blood-stained meninges at this point.
figure gz, the same hyperextended, showing the oblitera-

filth, and sixth dorsal vertebrae,
forward of upper fragment.
heen removed by the saw, leaving only the emply and
Figure g1 shows the spine as sawen ;|
tion of the narrowing of the spinal canal {Thomas).

54
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always present. Priapism, sweating, and involuntary muscular
twitchings are seen more commonly in case of injury to the spine
associated with complete lesions of the cord than in cases with
partial lesions of the cord. In partial lesions variations from the

Fig. o3. Fig. ga.

Figs. a3 and g4.—The two halves of the spine sawed in sagittal section. Fracture of the
seventh cervical vertebra, with dislocation forward of the upper fragment. Fracture of the
arch of the sixth and of the spine of the seventh vertebroe. Total crush of the cord. The
discoloration of the cord from blood shows plainly in the plate (Thomas).

definite types of symptoms are seen. The symptoms are more or
less irregular. In total lesions of the cord operation can do no
good. The cases of pressure from fragments of bone—that is,
those occurring for the most part in the cervical region, in which
the laminz of the vertebrz are fractured—demand operation.
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All other cases of bony pressure are those due to dislocation of
vertebra which are remediable either by operation or manipula-
tion. In these cases the prognosis depends upon the damage
done the cord.

It is the result of experience that in cases of injury to the spine
severe enough to do damage to the cord usually irreparable injury
has been done by either a distinct crush of the cord or hemorrhage
into the cord. Hemorrhage into the cord takes place often ex-
tensively and some distance from the seat of the chief lesion, so

Fig. os.—Case: Man, fracture of spine: transverse section of spinal cord above the lesion.
Hemorrhage into posterior horn {Taylor). (Drawn by Bvrnes.)

that even if the seat of the crush of the cord were reached by
operation, damaging lesions would still remain unrelieved.

It is also a result of experience that removal by operation of the
laminge and spines of the vertebra in the suspected region of frae-
ture very rarely—almost never—reveals any remediable condi-
tion or affords any evidence of the exact seat of the lesions or their
extent. The reason for these facts is that the dura at the seat of
a crush of the cord, whether partial or complete, remains intact
and untorn, and that extradural hemorrhage is unusual. The
surgeon, therefore, after removal of the lamin, is as much in
doubt as he was hefore. Operation, therefore, in complete lesions
holds out no hope of benefit. It is said that the chances of the
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symptoms being due to pressure by extradural blood-clot or bone
justify operative interference in these apparently hopeless cases.
This is true in those cases in which the lesion of the cord is partial,
but never when the lesion is completely transverse.

Operative interjerence, then, may be swmmarized somewhat as fol-
lows:

In partial lesions operation may be demanded; in fracture of
the lamin® and spines operation is demanded; in all lesions of
the cauda equina operation is demanded; in almost all complete
lesions operation 1s contraindicated.

It is an interesting fact clinically and pathologically that in

Fig. o6, —Case: Man, fracture of spine; transverse section of spinal cord below the lesion
(Taylor). (Drawn by Byrmes.)

cords compressed at a definite level with destruction of the cord,
at the seat of compression there is often found a hematomyelia
(hemorrhage into the substance of the cord) several vertebra
above and below the fracture, thus showing how extensive is the
acting force.

A study of the drawings made from actual sections of the spinal
cords of cases of fracture of the spine will indicate the different
lesions already mentioned.

Figure 88 is from a fracture of the cervical vertebra, showing
destruction of the cord at the seat of the lesion, with localized
pressure from bone and blood. Low down is seen an extensive
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extradural hemorrhage and a hematomyelia some distance from
the original trauma.

Fig. g7.—Case: Man, fraciure of spine; transverse section of spinal cord at the seat of
lesion {Tayvlor). {(Drawn by Byrnes.)

Fig. 5. —Cagze: Fracture of the spine; transverse section of spinal cord several segments
from the lesion @ hemorrhage into the white matter {Taylor), (Drawn by Byrnes )

Figure g3 is from a dislocation and fracture of the fifth upon the
sixth cervical vertebra. There was complete paralysis below the
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lesion. Trephining was done. The patient lived without im-
provement seventeen days. This section of the cord is taken a
little above the lesion and shows clearly a hematomyelia of the
right posterior cornu.

Figure g6 is taken from a section of the cord of the preceding
case a little below the lesion, showing complete destruction of the
gray matter of the cord; the dura remained intact.

Fig. og.—Fracture of lumbar vertebra (Warren Fig. 1oo.—Partial fracture of twelith
Museum). dorsal and fracture of first lumbar
vertebras, Fall of twenty feet on nates.
Paraplegia and sphincter paralysis.
Death nine months after accident. Died
of phthisis. Type of compression frac-
ture (Warren Museum, specimen g1 ).

Figure 97 is also taken from a section of the cord of the preced-
ing case, but at the seat of the lesion, showing a destruction of the
gray and white matter of the cord anteriorly next to the bodies of
the vertebrze. The dura remained intact, there being to the oper-
ating surgeon no evidence posteriorly of any disturbance having
occurred anteriorly.

Figure 98 is a section of the spinal cord of a woman who fell
from a trapeze to the net, and fractured and dislocated the sixth



Qo FRACTURES OF THE VERTEERJE

cervical vertebra. Operation was done. She lived three davs.
A little distance (two segments) from the seat of the lesion, where
the cord was erushed anteriorly, was found a hematomyelia of the
white matter posteriorlv. The dura was intact.

These specimens, which illustrate the common lesions of the
spinal cord following fractures and dislocations of the vertebrae,

demonstrate the utter futilitv of operative interference in cases of
crush of the cord with signs of a complete transverse lesion.

Fig. 1o1.—0ld fracture of twelfth dorsal ver- Fig. 102 —Fracture of twelith dor-
tebra, from fall of thirteen feet; canal nar- sal vertebra. Laceration of interver-
rowed. Total paralysis of motion and sensa- tebral dise above twelith vertebra;
tion below imjury. Died two years alter acci- crushed by fall of ceiling. Paralyzed
dent (Warren Mussum, specimen 4523). from below nawvel. Paralvsis of blad-

der and rectum, Died nine and a halt
weeks after the accident.

The Immediate Reclification of the Deformity and Inmobilization
by the Plaster-of-Paris Jacket.—With our present knowledge of
the pathology of these fractures, and excepling cases of fracture of
the vertebral arch alone and pressure uwpon the cauda equina and par-
tial lestons of the cord, there can be no doubt that the best treat-
ment for fracture of the vertebrz is by means of expectant
methods. 7The methods are as follows: Immobilization of the
part by a plaster-of-Paris jacket applied to the trunk, if there is
no deformity. If there is deformity, correction of it and immo-
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bilization of the spine in the corrected position. The correction
of the deformity must be immediate to avoid irremediable soften-
ing of the cord from pressure; and this may occur even within
fortv-eight hours.

Method of Applyving the Plaster-of-Paris Jacket. —This differs
in no respect from the usual
methods of application,
with the exception that the
patient should be protected
from any unusual or sudden
jar or movement. The
trunk having been properly
protected by a tightly fit-
ting shirt, the patient is
carefully placed prone in a
hammock. The patient
mav be placed upon two

Fig. 103, —Fracture of seventh dorzal vertebra, Fig. 1o4.—Dislocation forward of
with great displacement of fragments, from a fall of sixth cervical wertebra, from fall on
thirty feet. Paraplegia, loss of sensalion from head. Total paralysis below nipples.
nipple down. Sensation later recovered down to Temperature rose toro® F. Died eigh-
navel, Died two months after accident (VWarren teen hours after accident. Illusirates
Museum, specimen 6225, displacement of spinous processcs

(Warren Museum, specimen 4504},

Lkitchen tables, which are gradually pulled apart, allowing the
trunk to be unsupported between the tables until the desired ex-
tension is obtained. If the tables are used, great care must be
exercised that proper assistants secure the shoulders and hips of
the patient during the procedure. Gentle, firm pressure is made
upon the projecting vertebral spines until reduction is complete.
The jacket, reinforced posteriorly by extra layers of bandage, is
then applied. Death may occur instantly during this procedure,
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but if gentle measures are used, the likelihood of such a catas-
trophe will be modified. An anesthetic given to primary anes-
thesia is often of service. A sufficient number of assistants should
be at hand—there should be at least four.

It is, of course, impossible to say what cases will be saved by this
means, but it has been proved to be a life-saving measure in a few
cases. The patient will be more comfortable and more easily man-
aged after such a procedure. The hopelessness of the results of

Fig. 105.—Fracture and subluxation ; eervical vertebrie united (J. Mason Warren collec.
tion, Warren Museum) {Walton).

fractured spine justifies the surgeon in undertaking almost any
risk.

Cystitis.—Life may be prolonged, if not saved, by the proper
treatment of this distressing affection, which is alwayvs associated
with fracture of the spine. In a number of these cases death is
due to a pyelitis and nephritis following a eystitis. These com-
plications may be avoided for a definite time if the bladder is thor-
oughly drained by urethral catheter or by perineal drainage. The
bladder may be kept aseptic by douching regularly with a solution
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of boric acid or permanganate of potash and by the internal use
of urotropin. Great care should be exercised in the avoidance
of bed-sores; it is easier to prevent than to cure them.

Summary of Treatment.—Fracture of the arches of the vertebra,
whether open or closed, should be subjected to operation. Frac-
ture and compression of the cauda equina after six weeks of waiting
for spontaneous recovery should be treated by operation. In
partial lesions of the cord operation may be demanded. All other
fractures showing a complete transverse lesion of the cord should
be treated expectantly.

GUNSHOT FRACTURES OF THE VERTEBRAE

These open fractures arrange themselves into three groups for
practical purposes.

First group. Those cases in which the viscera of the thorax
or abdomen are simultaneously injured.

Second group. Those cases in which the bullet has entered
the spinal canal and has injured the spinal cord.

Third group. Those cases in which the spines and laminz or
the arches of the vertebrz are mmjured.

Treatment.—In all cases the external wound should be care-
' fully cleansed and protected by an antiseptic dressing.

The degree of shock should be observed. Any signs of a lesion
of the cord should be recorded. Evidence of damage to the vis-
cera within the chest or abdomen should be sought for.

In the absence of great shock it is wise for the surgeon, under
antiseptic and aseptic conditions, to lay open the wound, to thor-
oughly disinfect it and to attempt to ascertain the condition of the
cord and vertebrz. If the symptoms point immediately toa trans-
verse lesion of the cord extensive operation is contraindicated.

The character of the damage done by the bullet to the vertebrae
and spinal cord cannot be wholly determined except by operation.
In operating there is always the possibility of diminishing the
chances of infection through the bullet wound and of relieving
pressure upon the spinal cord from blood clot and fragments of
bone.

A crushed cord is not incompatible with life. Such a patient
may live for several months or even for several years. Operation
may prevent death from sepsis, even if a crush of the cord exists.



CHAPTER IV
FRACTURES OF THE RIBS

Anatomy.—Palpation of most of the ribs is comparatively easy.
The upper seven ribs on each side articulate with the sternum.
The eighth, ninth, and tenth ribs are connected by the costal car-
tilages anteriorly, but the eleventh and twelfth ribs have no ante-
rior attachment. These lowest ribs are, therefore, less liable to
fracture. The first two ribs are somewhat protected by the clavi-
cle from direct violence, although great depression of the shoulder
may bring the clavicle to bear directly upon the first ribs, and this
may be a cause of fracture. The ribs are so elastic in childhood
that fracture then is extremely rare. Direct violence is the com-
mon cause of fracture.

Symptoms.—In partial fractures there may be no symptoms.
Upon foreible expiration (as in sneezing, coughing, laughing, ery-
ing, or in breathing hard) pain may be felt at the seat of fracture.
So definite is the pain that the patient may be able to place his
finger aceurately upon the seat of fracture.

Crepitus is often felt by the patient when moving or making
an expulsive effort.  Crepitus is elicited for the examiner by firmly
placing the palm of the hand flat upon the chest at the supposed
seat of fracture when the patient coughs. If crepitus is present at
the time of coughing, a slight erunch or click will be felt and some-
times heard. The stethoscope placed near the supposed fracture
will often assist in detecting the crepitus. The ribs should be
palpated systematicallv, and the chest slightly compressed be-
tween the two open hands anteroposteriorlv and laterally to detect
crepitus. The natural inclination of the ribs should be borne in
mind during palpation. Respiration will be short and ecatchy,
and accompanied by a characteristic grunt.

The attitude and movements of the patient are very deliberate,
guarded, stiff, and in severe cases suggest the movements of a child
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with acute caries of the dorsal spine. There may be a slight
cough.

Complications of Fracture of a Rib.—Injury to the pleura
and lung not uncommonly occurs. Its existence is manifested
by cough, bloody expectoration, and emphyvsema. Emphysema
may extend over the whole chest and up over the neck and face
(see Fig. 106), and even over most of the body. Emphysema
unassociated with a wound of the superficial soft parts is of little
importance. Pneumothorax may be present. Injury to the
heart and pericardium and hemorrhage from an intercostal artery

Fig. 106.—Case: Emphysema following fracture of the ribs on the right side. Note the puffi-
ness of the face—the eves almost closed (Warren).

are unusual. A dry pleurisy, disappearing rapidly, localized at
the seat of fracture, is quite commonly detected by the steth-
oscope. The relations of a rib to the pleura and intercostal ves-
sels are important in this connection (see Fig. 109).
Treatment.—The complications must be attended to according
to medical principles. A cough mixture, if necessary, containing
morphin 1s a great help during the first week. It 1s difficult to
reduce a fracture of a rib and to hold it reduced. The deformity
and loss of function consequent upon the union of a fractured rib
in malposition is fortunately not very great (see Fig. 110). How-



06 FRACTURES OF THE RIES
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Fig. 1wy —Fracture of ribs. Emphysema general. Adhesive-plaster swathe about chest.
Note closure of right eve and puffiness of face and hands {Monks).

Fig. 1058, —Same case as figure 1o7. Emphysema entirely disappeared. Contrast the two
appearances | Monks),
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ever, the relief of the patient upon the partial immobilization of
the fracture is great. By pressure of the hand the ribs may be
steadied and the fragments brought into excellent apposition, and
by a pad held in place by a swathe of adhesive plaster this apposi-
tion can be maintained. The application of an adhesive-plaster
swathe is attended with much comfort, and is easilv accom-
plished. The swathe should be broad enough to cover the chest
six inches on either side of the fracture of the rib, and long enough
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Fig. 1og.—Horizontal section of chest-wall. The relation of rib and intercostal vessels and
nerve to pleura and lung is shown, Fracture of rib may cause serious injury (frozen section,
Professor T, Diwight).

Fig. 110.—Fractured rib, united with displacement {Warren Museum).

to extend three-fourths of the way around the body. It is applied
as follows: One end is fixed to the trunk of the patient at the
spine, the patient standing erect with the hands upon the top of
the head (see Fig. 111). The surgeon, taking the loose end of the
swathe and holding it taut, walks around the patient, applyving
the swathe to the patient’s chest while the patient standing turns
as if on a pivot toward the surgeon if possible (see Fig. 112). It 1s
important to avoid covering the constantly moving abdomen by
the swathe. A swathe made of several long strips of adhesive

7
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Fig. 111.—Fracture of the ribs. Starting the application of the adhesive-plaster swathe

to encircle the trunk. Fixation of imitial end of the swathe at the spine. Notice that the
gwathe is held taut as it is applied,

Fig. 112.—Fracture of the ribs. Finishing the application of the adhesive-plaster swathe to
the trunk.

o8
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plaster, each strip being four inches wide, imbricated in the appli-
cation, will often prove more comfortable than a single swathe.
The comfort attending the wearing of such a swathe speaks much
for its efficacy.

Operative Treatment.—If the fracture is comminuted or if there
is great displacement that is irreducible by pressure, an incision
and elevation of the parts and immobilization by suture are to be
considered.

After-treatment.—The upright position will give the most com-
fort. The swathe should be changed at least once each week. It
will require about three weeks for the union to become firm. A
cotton swathe may be worn during the third and fourth weeks in
place of the adhesive-plaster swathe. At the end of four weeks
all swathes mav be removed. Massage to the seat of fracture will,
after the first week, hasten healing and a restoration of the parts
to the normal position. If there have been any pleural or lung
complications, great precaution should be exercised in the after-
care. The avoidance of exposure to cold and of great bodily
exertion for a period of two months or more following recovery
from the complication is necessary.

Other injuries, such as strains of the shoulder and back, are
likely to appear some days after the acite symptoms of a fracture
of the rib have subsided. It is well to examine the patient with
a fractured rib for associated injuries. These associated sprains
often cause considerable anxiety to the patient for fear that more
serious trouble than a broken rib exists. In patients over fifty
vears old ‘‘neuralgic pain' at the seat of fracture will sometimes
persist for several weeks after the fracture is firmly united. This
may be relieved by applications of moist heat to the affected
part and by counterirritation of a more vigorous kind. The use of
tincture of iodin and blisters is often a great help. In the aged
the shock of the injury is considerable. In feeble persons a
pleurisy or pneumonia may prove fatal.

Treatment directed to the removal of the emphysema is ordi-
narily unnecessary. The emphysema usually disappears in a
week or ten davs. If the distention of the subcutaneous tissues
is extremely painful and increases very rapidly it may be wise to
make several antiseptic incisions over them, allowing the air to
escape, to relieve the tension of the skin.



CHAPTER V
FRACTURES OF THE STERNUM

I'tis difficult to palpate the sternum accurately. The episternal
notch is felt between the two inner ends of the clavicles. The
junction between the first and second portions of the sternum is
distinetly felt opposite the second costal cartilage as a ridge. The
different sites of fracture are shown in figure 113. The fracture

59

Fig. 113.—Sites of fracture of the ster- Fig. 114 —Separation of manubrium
num {after specimens 5149, 978, 5151, 5150, and gladiolus ; digplacement of lower por=
orh, 977, Warren Museum. tion forward ; side view,

that is usually due to direct violence is seated in the upper part of
the second portion of the sternum, near the junction of the first
and second portions. The upper fragment is displaced backward
behind the upper end of the lower fragment (see Fig. 114). The

displacement, the abnormal mobility, and possibly crepitus after
100
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each respiratory act or upon coughing, the localized area of pan,
all increased by pressure, help to make the diagnosis certain.

The patient stands in a characteristic fashion with body bent
forward. It is almost impossible to distinguish a dislocation at
the junction of the first and second portions of the sternum from
a fracture within the first portion of the sternum. Careful palpa-
tion alone and consideration for the age of the patient will enable
one to decide.  The ossification of the sternum takes place irregu-
larly. At the twenty-fifth vear all parts are usually ossified.
The lesions sometimes associated with fracture of the sternum—
viz., fracture of the ribs and injury to the lungs and heart—are

Fig. 115.—Fosition in, and method of reduction of, fracture of the sternum. Notice positions
of hands of surgeon and assistant.

usually so severe that the patient does not recover from them. If
no complicating lesions are present, the outlook for recovery 1s
favorable.

Treatment of Fracture of the Sternum.
tion has occurred in several instances upon coughing or sneezing.

Spontaneous reduc-

If the patient is placed upon his back with his head extended over
the end of the table and the arms are then raised above the head
and rotated outward slowly and forcibly, the deformity 1s some-
times reduced. The body of the patient, meanwhile, is steadied
by an assistant. Traction and countertraction are thus made upon
the two fragments (see Fig. 115). An adhesive-plaster swathe
should be placed about the chest high up, and held firmly in posi-
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tion by straps across the shoulders. Union takes place in from
three to four weeks. The fracture is not solid for from six to eight
weeks.,  After resting on the back in bed for three weeks the
patient may be allowed to be up occasionally with care to avoid
violent exertion. For the greatest precaution a Tavlor steel
back-brace, with apron and head-support, should be used for two
months after the patient is up and about. This brace is similar
to that used in high dorsal caries of the spine.

Operative Treatmeni.—Incision and elevation of the depressed
fragment have been done successfullv, and are to be considered
in difficult cases after the shock of the original injury has passed
away. Cyvanosis and dyspnea may be in part dependent upon
the displacement of the sternal fragments. Relief from these
symptoms is often immediate upon the correction of deformity.



CHAPTER VI
FRACTURES OF THE PELVIS

THE pelvic bones are generally considered inaccessible (see
Fig. 116); but with a svstematic anatomical examination, espe-
ciallv if assisted by digital examination by the rectum and the
vagina, practically all parts of the pelvic bones may be palpated.
Movement of the hip will often determine the integrity of the
acetabulum, which is, of course, most difficult to palpate even
posteriorly by the rectum. Fractures of the pelvis are occa-
sioned by great violence. Fracture occurs most often in falls
from a height, and is due to the sudden pressure upon the pelvis
through the thighs and hips (see Fig. 117) or through the spinal
column upon the sacrum and sacro-iliac synchondroses. Antero-
posterior pressure and lateral compression, as in the car-coupling
accident, are common causes of fracture. From a clinical stand-
point these fractures fall into two groups—fractures of the indi-
vidual bones without injury to viscera, and fractures at different
points in the pelvic ring usually associated with visceral lesions.

Fractures of the sacrum, the cocevx, the syvmphysis pubis, and
the ischium are extremely rare.

Examination.—The examination should be svstematically
made in order to cover thoroughly the irregular bones of the pelvis.
The ilium of each side should be palpated to detect a fracture of
either crest. Then the two ilia should be crowded gently but
firmly together in order to determine crepitus due to the presence
of fracture elsewhere. Then the pubis and ischium upon the two
sides are to be palpated externally as far as is practicable. Finally
a careful rectal and vaginal examination should be made of the
pelvic bones. The patient should be catheterized to assist in
determining the presence of an injury to the urinary tract.

Fracture of the Ilium (see Fig. 118).—This fracture is not un-
usual. The crest of the ilium is commonly broken. Pain, swell-
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ing, crepitus, and abnormal mobility may be present. Localized
tenderness at the seat of fracture may be the only sign present.
Crepitus, absent at first, may be elicited several days after the

———
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Note relations of pelvic ring. Fig. 117.=—Fracture of acetab-
ulum ; force transmitted through
femur {(Warren Museum, specimen
1853 ).

Fig. 116 —Normal pelvis.

Fig. 115.—Fracture of crest of ilium (Warren Museum, specimen sa38).

injury. There is comparatively little displacement. Union
accurs in from three and a half to four weeks. The patient or-
dinarily requires but restraint in bed. The outlook is for a good
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TECOVETY Lll][L".-l'-'- l]'li'!'l.' 15 A \iart'ru] ll'hi“!'l. ‘.‘*i]".,'E]l 131'['111'1[11'1:-.' may
be noticeable upon full recovery (see Fig. 119).

Fracture of the pubic portion of the ring of the pelvis is the com
monest fracture. It is usually associated with other fractures or
separations of bony surfaces of the pelvis. Injury to the urethra
is not uncommon in this fracture (see Figs. 120, 121).

Treatment.—A snugly fitting swathe encircling the pelvis
should be applied to assist in immobilizing the fracture. If the
fracture is of the illium alone, the swathe should be applied loosely
enough to avoid displacing the fragment of the crest inward, thus

Fig. 119.—Case : Fracture of the crest of the right ilivm = A, Deformity due to inward displace-

ment of fTactured bone: B, Posterior lateral view (Porter).

causing permanent deformity (see Fig. 119). The patient should,
in all cases, except simple fractures of the crest of the ilium, be
placed upon a properly fitting Bradford frame. Upon this frame,
and in no other way, can the patient be comfortably nursed. The
bed-pan can be adjusted with ease and without disturbing the
fracture. The bed can be most readily changed and the patient
kept clean and comfortable. If it is probable that movements of
the hip-joints cause motion at the seat of the fracture, the thighs
should be fixed so as to immobilize these joints. The long out-
side wooden splint extending irom the axilla to below the heel
and attached at its foot end to a slat at right angles to the long
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upright—a T-splint—is the simplest iieans of securing this
immobilization. If the patient 1s on a Bradford frame, suffi-
cient immobilization is easily accomplished by encireling the
thighs separately or together and the frame with a towel swathe.
Extension of the limbs by weight and pulley may be needed in

New bone at
Seal of separation.

- == Sacro=ihac .
synchondrosis.

Fracture.

Fracture.

Fig. 120.—Fraciure of rami of pubes; fracture and separation at sacro-iliac synchondrosis ;
much displacement ; bony union (Warren Museum ).

Fig. 121.—Fractured pelvis: on the right, fracture across pubes and ischium ; on the left, frac=
ture involving acetabulum and sacrosciatic noteh (Warren Museum, specimen 3857).

addition in certain cases to secure immobilization of the fracture.
Wiring or suture of the fractured bones may be entertained and
practised. Wiring is indicated if comminution or displacement
of fragments is great.

Visceral Lesions.—Associated with fractures of the pelvis there
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may be lesions of important viscera. These visceral lesions render
fractures of the pelvis of the very greatest seriousness. The
trauma causing the fracture may at the same time occasion a rup-
ture of the kidney. The bladder, urethra, or bowel may also be
ruptured. The shock associated with a fracture of the pelvis 15
great. If there is a visceral lesion, the primary and secondary
shock will be very great.

Bladder.

Abdo-
minal
cavity.

SACTUM,. —
Rectum. .
—. Symphy-
sis pubis.
— « Urethra,
Anus. = — . : F T | ; = Urethra.

Fig. 1zz.—Median section of male pelvis, Notice close relation of bladder and arethra to
the symphysis pubis. Fracture of pubic bone may iniure bladder or urethra (frozen section
by Professor Thos. Dwight].

Rupture of the Urethra—This is sometimes associated with
fracture of the pelvis (see Fig. 122). It ay be due to the original
trauma, as a fall or blow on the perineum, or it may be caused by
bony fragments lacerating the urethra, or by a simple separation
of the svmphysis pubis. Pain at the seat of the lesion, pain upon
pressire in the perineum, retention of urine, urethral hemorrhage,
swelling in the perineum, usually exist. Under these circum-
stances perineal section is indicated in order to drain the wounded
area and the bladder. If a catheter can be passed to the bladder
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and the local swelling does not increase, permanent or interrupted
catheterization is indicated. The patient should, however, be
watched carefully for the signs of extravasation of urine. If at
any time the catheter can not be passed, operation should be done
at once, as in the first instance.

If the urethral rupture is caused from above, the inferior surface
of the canal mav be intact. If so, the passage of the catheter (if
difficult) may be facilitated by depressing the instrument slightly,
hugging the inferior wall of the urethra.

Rupture of the Urinary Bladder.—This may be either extra- or
intraperitoneal. When the bladder is empty, it is low down in
the pelvis and can be injured only by a fracture of the pelvis. The
rupture of the bladder due to fracture of the pelvis is usually extra-
peritoneal and it is situated on its anterior surface.

On account of the fracture the patient can not walk. Rupture
of the bladder itself might occasion inability to walk, at least any
long distance. There is great hypogastric pain, frequent desire to
micturate and inahility to pass urine. A few drops of bloody
fluid escape from the meatus. Dullness may be present in the
lower abdomen and loins. Soon after the accident, if not imme-
diately, there is great prostration. Evidences of shock are seen
in the pallor of the face, the anxious expression, the feeble pulse,
the cold, clammy skin, and feeble voice. The abdomen becomes
distended, the temperature rises, and delirium, coma, and death
follow with certainty unless operative interference has relieved
the condition at a very early hour after the accident. The patient
dies from shock, hemorrhage, or septic peritonitis.

If the patient is seen soon after the accident, before untoward
symptoms have appeared, and has not micturated for some little
time, he should be catheterized. An empty bladder will be
found or a small amount of bloody fluid will be withdrawn,
which rather confirmns the other evidences of ruptured bladder.
If there is doubt as to the rupture of the bladder, the symp-
toms should be watched. The svmptoms of rupture may be
masked or delaved by the associated lesions. The urine may be
tinged with blood because of a contusion of the bladder. The
catheter may be passed through the bladder-wall, and be felt to
enter the abdominal cavity, evacuating bloody fluid. All fluid
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having been removed from the bladder, if a measured amount
of sterile water 15 injected nto 1t, and all that was injected does
not return, presumption of rupture of the bladder is very great.
Under such circumstances the dull area in the groins and lower
abdomen of extraperitoneal rupture will be increased.

Exploratory laparotomy should be done, and if the extrava-
sation proves to be extraperitoneal, drainage of this area is de-
manded. Temporary drainage of the bladder, either urethral
or through perineal section, will be needed to permit healing of
the bladder wound. The bladder wound is usually inaccessible
to suture in these cases.

Prognosis.—A guarded prognosis should always be given in
any case of fracture of the pelvis. Fractures of the iliac crest
ordinarily recover in a few weeks. In fractures complicated by
rupture of the bladder or bowel the prognosis is extremely grave.



CHAFTER. VII
FRACTURES OF THE CLAVICLE

Anatomy.—The clavicle is subcutaneous throughout its whole
length (see Fig. 124). The acromioclavicular joint 1s at its outer
end. The sternoclavicular joint is at its inner end. The clavicle

Fig. 124.—Muscles arising (rom and attached to the clavicle, showing the muscular plane in
which the clavicle lies. X points to the coracoid process.

lies in a muscular plane made up of the trapezius and sterno-
cleidomastoid muscles above, and the deltoid, pectoralis major,

and subclavius muscles below (see Fig. 124). It is important to
110
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recognize the situation and the direction of the acromioclavicular
joint in order to discriminate between a fracture of the outer end
of the clavicle and one of the acromial process. It is likewise
important intelligently to palpate the normal shoulder, to deter-
mine that the acromial process does not form the outer limit of
the shoulder, but that it is formed by the greater tuberosity of
the humerus.

Symptoms.—The common seat of fracture 1s in the middle
third of the bone (see Figs. 125-128 inclusive). The shoulder,
having lost the support of the clavicle, falls forward and drops
inward, consequently the outer fragment that moves with the

Fig. 125.—Fracture at the inner and Fig. r26.—Fracture toward middle of
middle thirds of right clavicle from above clavicle, a little to the inside (common
{Warren Museum, specimen 1214). site). Right clavicle from above (Warren

Museum, specimen 37 ).

Fig. 1z7.—Fracture at the outer amd Fig. iz8.—Fracture at the outer end of
middle thirds of left clavicle from above clavicle, Left clavicle from above (War-
{Warren Museum, specimen of7). ren Aluseum, specimen 7900).

shoulder drops below the inner fragment and overlaps it in front.
The inner fragment, having attached to it the sternocleidomastoid
muscle and being comparatively free to move, is drawn shghtly
upward. The attitude of the patient is characteristic (see Figs.
129, 130): he stands with the head inclined to the injured side,
thus relaxing the pull of the sternocleidomastoid muscle upon the
inner fragment. The shoulder upon the side fractured is de-
pressed ; the elbow and forearm upon this same side are supported
by the well hand. This is the attitude of greatest comfort. The
shoulder—i. e., the space between the base of the neck and the
greater tuberosity of the humerus—is shortened upon the injured
side (see Fig. 141). If the fracture lies within the limit of the
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coracoclavicular ligament or outside of it, there will be no appre-
ciable displacement (see Fig. 131). The diagnosis under these cir-
cumstances will be difficult. Localized pain and the disability of
the arm will suggest the lesion present.

Fracture of the Clavicle in Childhood —More than one-third of
all fractures of the clavicle occur in children under five vears of
age. A trivial injury is the usual cause of the fracture. A little
child may fall from a low chair or out of bed and fracture the bone.

The fracture 1s almost always incomplete or greenstick.

Fig. 1zg.—Case : Comminuted fracture of the left clavicle., Attitude characteristic ; deformity
visible : wired ( Mixter).

The child cries upon moving the arm. Lifting the child by
placing the hands in the armpits causes pain. The arm of the
injured side may be used as naturally as the other or there may
be some disability, perhaps simply a disinelination to use the arm.
If the fracture is greenstick, a tender swelling appears at the seat
of the fracture. If the fracture is complete, an unevenness will
be felt at the seat of fracture according to the amount of displace-
ment. The displacement is usually slight in childhood. The
characteristic attitude seen in adults (see Figs. 129, 130) 15 much
less marked in children, and if the fracture is greenstick, there is
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no tilting of the head and depression of the shoulder.  If the child,
as so often occurs, persistently holds the head so that a careful
examination is impossible, then it is best to place the child on its
back, and while its legs and arms are held firmly, the head and
shoulder may be gently and gradually separated. The examina-
tion can then be completed.

Fig. 131.=—Diagram of the ligaments attached to and near the clavicle on its under surface :
a, Ehomboid ; &, concid; ¢, trapezaid ; o, coraco-acromial.

Treatment in Adults.—The displacement should be corrected
and the corrected position maintained (see Figs. 132, 133). The
indications are to carry the shoulder, and with it the outer frag-
ment, upward, outward, and backward.

The Recumbent Treatment.—The displacement is most satis-
factorily corrected by the patient lyving recumbent upon a firm

8



Fig. 132.—Fracture of the clavicle. Method of correction of falling inward and downward

of shoulder, in overriding of fragments previous to the application of the modified Sayre

dressing.

Fig. 133.—Fracture of the clavicle. Same as figure 132, Posterior view, showing extreme
backward position of shoulders.
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Fig. 134.—Fracture of the left clavicle. Mod- Fig. 1:35.—Fracture of the lelt clavi-
ified Savre dressing, Towel circelar of upper arm cle. First adhesive-plaster strap applied.
held by adhesive plaster. Adhesive-plaster strap Shoulder carried backward. Fixed point

ready.

Fig

cle, First adhesive-plaster strap applied.

Second adhesive-plasier strap being ap=-
plied. Haole in plaster for olecranon visi-
ble. Note pad for wrist and folded towel
proteciing skin of arm and chest.

established above middle of humerus.

Fig. 137.—Fracture of the left clavicle.

First and second adhesive-plaster straps
applied. P
]|||: 1 +F |

1 in left hand. Shoulder

ckward and elevated.
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mattress. The weight of the shoulder in this position does not
impede reduction, as in the upright position, but assists it. A
firm and small pillow should be placed between the shoulders.
The shoulders fall backward of their own weight over the pillow
carrving the outer fragment backward at the same time. Pad-
ding of the fragments of the clavicle, the application of pressure
to the elbow, mayv be more satisfactorily accomplished in the re-
cumbent than in the upright position. Union ordinarily ocecurs
within three weeks. At the time of union or shortly after the
patient may be allowed up with a simple retentive dressing, a
sling, and a swathe. The bed treatment is hard to enforce because
the fracture is the cause of so little real permanent disabality. If
there is much displacement and deformity can not be corrected
and held properly, the bed treatment is indicated. In the simul-
taneous fracture of both clavicles the recumbent bed treatment
is the best (see Operative Treatment of Fracture of the Clavicle).

The Modified Sayre Dressing.—The shoulder and arm are un-
wieldy in adults. It is, therefore, necessary in treating a fracture
of the clavicle by an ambulatory method to secure a very firm
hold upon the shoulder in order to maintain the clavicular frag-
ments in a good position.

The modified Sayre adhesive-plaster dressing is the best. It
is applied as follows: Provide three strips of adhesive plaster,
four inches wide, and long enough to extend once and a half around
the body. The skin surfaces that are to come in contact—namely,

the axilla and chest and forearm—are separated by compress cloth
and powder. A dressing towel, folded like a eravat, is snugly
pinned high up about the upper arm (see Fig. 134). This towel
may be held neatly by a strip of adhesive plaster. One end of
the first adhesive strap is fastened loosely about the towel-pro-
tected arm with a safety-pin. While an assistant holds the
shoulder well back the arm is carried backward, and held by the
fastening of the first adhesive strap about the body (see Fig. 135).
This affords a fixed point at the middle of the upper arm. The
second strap, with a hole in it to receive the point of the elbow, is
started upon the posterior surface of the injured shoulder (see Fig.
136) and carried under the elbow of the injured side and over the
well shoulder (see Fig. 137). The forearm is flexed, and rests upon
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the chest. In applving this second strap the shoulder i1s raised
and the elbow is carried forward, thus forcing the shoulder slightly
upward and backward of the fixed point used as a fulerum (see
Fig. 138). A third strap may be placed around the trunk and
arm to steady all in good position. Over this dressing may be
put a Velpeau bandage for the comfort of the support which 1t

affords (see Fig. 139). The adhesive plaster may he covered with

.

Fig. 138.—Fracture of the right clavicle, Fig. 1ip.—Fracture of the clavicle. Method
Modified Savre dressing. Posterior wview. of application of a Velpeau bandage. Note the
Shoulder elevated and pulled backward. order and direction of the turng 1, 2, 3,4, and 5.
Folded towel seen 1in axilla for protection to Note position of the forearm and arm of the unin-
skin. jured side.

bits of gauze bandage, in part to protect the skin from undue
chafing, sufficient plaster surface remaining uncovered to prevent
the straps from slipping. Occasionally, pads (see Fig. 140) upon
the clavicle mav be used to correct the deformity, but the bone is
so subcutaneous that the skin can not bear great pressure without
damage. If pads are used, they must receive frequent inspection.

Treatment in Children.—The skin of the child must be pro-
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tected by powder and careful dryving before the arm is done up.
If it is a greenstick fracture and there is slight deformity, this de-
formity should be corrected by pressure with the thumbs. An
anesthetic should be used. After the deformity is corrected and
in cases without deformity it is necessary simply to restrain the
movements of the arm for two weeks. This is best accomplished
bv a cotton swathe about the body and upper arm, held by straps

Fig. 14n,—Fracture of the clavicle and subluxation of the acromioclavicular joint. Notice
elevation of shoulder by pressure on the flexed elbow and counterpressure on the clavicle by
a bandage and a pad () placed internal to the acromioclavicular joint.

over the shoulders and by a cravat sling. In warm weather and
also in cool weather, for that matter, the arm is to be inspected
frequently, as often as every third day, when all the dressings are
removed, the parts bathed with soap and warm water, powdered,
and the simple retentive dressing reapplied. With this care only
can chafing be avoided. If it is a complete fracture, the modified
Sayre adhesive-plaster dressing should be used as in adults. The
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skin is to be carefully protected, and the dressing most assiduously
watched. It requires but fortyv-eight hours for great chafing to
occur with the resulting discomfort and the slow healing which
often results. If union is firm after two weeks or two weeks and
a half, the plaster dressing should be removed and the shoulder
put up in a simple retentive swathe and sling, at first, inside the
clothes; after three weeks, outside the clothes. In very active
children the sling should not be removed until four weeks have
elapsed. Massage should be given to the forearm, elbow, and

Fig 141.—Fracture of the right clavicle. Shortening of the shoulder.

shoulder after the first week, together with passive motion of the
elbow. In both children and adults the adhesive-plaster dressing
should be reapplied at least once every ten or twelve davs. If the
dressing chafes or slips, it may need more frequent renewal.
Prognosis.—Useful arms and shoulders usually result after
fracture of the clavicle. Almost all complete fractures of the
clavicle with displacement of fragments, after repair has taken
place, show unmistakable evidences of deformity at the seat of
fracture, of shortening of the width of the shoulders, and in many
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instances in children of a slight lateral deformity of the spinal
column (see Fig. 141). Fractures within the coracoclavicu-
lar ligament having little displacement of fragments show no
resulting deformity. Very great deformity does not preclude a
useful arm. An ununited fracture of the clavicle is unusual; it
may exist and cause no especial inconvenience; it may be un-
known to the patient. An ununited fracture of the claviele with
considerable callus-formation may simulate malignant disease of
the bone. Laboring men are rarely kept from their work more
than two months. Fractures of the clavicle in young children, if
carefully treated, should unite with practically no deformity or
disabilitv. Greenstick or incomplete fractures may show a general
bowing of the whole bone, which it has been impossible to correct.

Operative Treatment.—In recent fractures: If there is great
displacement which can not be held reduced, if sharp fragments
threaten vessels or nerves, if there is pressure upon either nerves
or blood-vessels, if the fracture is a comminuted one, and if the
hone is fractured in two or more places (multiple fractures), it is
wise to consider operative measures. The fragments can be ex-
posed, replaced, and held in position by suturing. Good results
follow this treatment. After operation for fracture of the clavicle
a simple retentive dressing of a swathe and cravat sling will be
needed. It should be worn for at least three weeks.

In Ununited Fractures.—If the cause of delaved union of the
fracture is a misplaced bony fragment, an interposed strip of fascia
or periosteum, or an interposed subclavius muscle, operative
interference may be undertaken with a reasonable expectation of
securing a good result. If, on the other hand, nonunion has ex-
isted for a long period (a year or more), it is highly probable that
the ends of the fragments will be so attenuated that refreshing
these ends for suture would shorten the fragments to such an ex-
tent that suture would be impracticable.



CHAPTER VIII
FRACTURES OF THE SCAPULA

THE spine and acromial process, the coracoid process, and the
vertebral and axillary borders of the scapula can be palpated with
comparative accuracy. Fracture of the scapula is of rather un-
usual oceurrence, and always follows great violence (see Figs. 142,
[43, 144).

Fracture of the body of the scapula is transverse between
the axillary and vertebral borders or comminuted in various di-
rections (see Figs. 143, 146).

Crepitus, abnormal mobility, local swelling, and tenderness are
present. Pain is felt upon attempting to abduct the arm. It
may be impossible to raise the arm to the head.

Fracture of the Acromial Process of the Scapula.—The
epiphysis of the acromion unites with the scapula about the twen-
tieth vear. If there is a fracture present, and not a separation of
the epiphysis, which sometimes occurs, the line of fracture is ordi-
narily outside the acromioclavicular joint. A fracture may occur
through the acromion nearer to the spine of the scapula.

Localized pain, swelling, and tenderness, and a flattening of the
shoulder are present. Crepitus may at times be felt. II the
fracture is inside the acromioclavicular joint, the flattening of the
shoulder will be considerable. The head of the humerus is felt
in the glenoid cavity, thus ruling out a dislocation.

Fracture of the neck of the scapula is most unusual. If
present, it may be mistaken for a dislocation of the humeral head.

The acromial process is prominent. The upper arm is length-
ened. On lifting the arm forcibly upward with the elbow flexed,
the deformity is corrected, and crepitus is detected. The deform-
ity recurs if this upward pressure is removed. The reappearance
of the deformity and the crepitus serve to distinguish this injury
from a dislocated shoulder. In a thin person palpation of the
edges of the glenoid cavity itself will prove rather satisfactory;

IZ1



Fig. 142.—Normal 5L':||II4|:"|. J-'I.Xi”:ll'}' view. Fig. :.|_;,,_—:'¥.'-,1r:|||:1| s:-:':l]ll:l].'l.. Ventral view.

Fig. t44.—Normal scapula. Dorsal view.
1z2
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the crepitus and abnormal mobility can thus be more accurately
located.

Treatment in General—Immobilization of the whole upper
extremity, except the forearm and hand, is necessary. Localized
pressure may assist in retaining fragments in place.

If there is fracture of the body of the scapula, the forearm
should be flexed to a right angle and held in a sling. The skin
surfaces coming in contact should be protected by powder and

COMPress cloth. A swathe of cotton cloth should be fastened

Fig. 145.—Fracture of the body of the Fig. 146.—Muluple [ractures of
scapula. Bony union with moderate displace- scapula. Hailroad accident. Aan,
ment { Warren Museum, specimen 5111). forty-three years of age. Lived one

day (Warren Museam, specimen Goz8).

about the upper arm and trunk. If the cloth swathe is not suffi-
cient to hold the scapula steady, a swathe of adhesive plaster
should be used, broad enough to extend from the acromion to the
elbow.

Fracture of the Acromial Process: The skin-surfaces must first
be protected from chafing. The forearm being flexed, pressure
upward should be made upon the elbow, so as to lift the arm and
relax the pull on the small acromial fragment. At the same time
counterpressure is made upon the inner fragment and incidentally
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upon the inner shoulder (see Fig. 140). This pressure and coun-
terpressure will hold the part reduced. The bandage must be
inspected frequently each day, in order to detect and to relieve too
great pressure upon the elbow and bony parts of the shoulder.

Union will take place in from three to four weeks. It is ex-
tremely difficult to maintain the reduction of the fragment of the
acromion by any apparatus. The one previously suggested meets
the indications better than any other. Massage will materially
assist in hastening the absorption of blood and will relieve pain.
No very great functional disability results if union occurs with
bony displacement.



CHAPTER IX
FRACTURES OF THE HUMERUS

FRACTURES OF THE UPPER END OF THE HUMERUS
Anatomy.—The clavicle may be felt throughout its entire
length from sternum to acromion. The acromial process of the
scapula articulates with the outer end of the clavicle. This
acromioclavicular joint has an anteroposterior direction, and if
the line of this joint is continued anteriorly, it will pass down the

Fig. 147.—View of bones of the shoulder from above, Notice acromieclavicular joint, its
relations to bicipital groove and coracoid process. The point of the shoulder is made by the
great tuberosity of the humerus.

front of the upper arm (see Fig. 147). The outer edge of the acro-
mion is continuous downward and backward with the spine of the
scapula. The great tuberosity of the humerus projects beyond
the acromial process, and is covered by the deltoid muscle. The
point of the shoulder itself is made by the humerus and not by the
acromion (see Figs. 147, 149).
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Examination of the Shoulder.—The uninjured shoulder
should be examined before the injured shoulder. In injuries
doubtful in character, associated with much swelling of the
shoulder, and which are painful upon gentle manipulation, the
examination should be made with the aid of an anesthetic. Great

Head of humerus.

Glenoid fossa.

Fig. 148 —Transverse section of trunk, showing obliquity of shoulder-joint in relation to
chest, and the inclination of the glenoid cavity.

Coracoid process, Clavicle,

Acromial process
of scapula.

Head of humerus.

Fig. 149, —Relations of bones to surfaces of shoulder region, Great tuberosity of humerus
projects beyvond the acromial process of scapula.  Relations of coracoid to clavicle and head
of humerus (compare with Fig. 155).

swelling suggests great trauma; absence of all swelling appreciable
to the eve suggests slight trauma.

For the examination the patient should be seated upon a rather
high stool, so that the shoulder comes to an easy level for manipu-
lation. The shoulder should be grasped, so that the head of the
humerus can be felt between the fingers and thumb of one hand



Fig. 1z0.—Examination of shoulder. Method of palpating head of humerus with thumb and
fingers, Elbow grasped by other hamd.

Fig. 151.—Examination of shoulder. Movements of the shoulder. Normal maximum abduc-
tion, MNotice method of grasping head of humerus.

7
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pressed under the spinous and acromial processes. The other
hand should grasp the flexed elbow firmly, in order to make the
necessary movements at the shoulder-joint (see Fig. 150). If
the head of the humerus 1s intaet and in its normal place, it will
be felt to move with the shaft of the humerus, as upon the unin-
jured side. All the normal movements of the shoulder-joint
should be made passively and actively—namely, the movements

Fig. 15z —Examination of shoulder. Maximum adduction. The bend of the elbow, when

the forearm is Aexed toa :i:_ﬂll angle, comes to the median line of trunk.

of abduction, adduction, forward and backward swing, and rota-
tion (see Figs. 151, 152, 153). Those movements which are pain
ful and limited should be carefully noted. Unless the normal
individual standard of movement is known, as determined by ex-
amination of the well shoulder, there can be no definite interpre-
tation of the conditions existing in the injured shoulder. The
condition of the circulation and the presence of paresis or paralysis

in the limb should be observed. The shaft of the humerus should



EXAMINATION OF THE SHOULDER 120

he measured : the measurement best taken is the distance between
the edge of the acromial process and the external condvle of the
humerus. The patient should be seated with the elbow at the
side if possible, and flexed to a right angle (see Iig. 154). The
forearm should rest on the thigh of the same side. The direction
of the long axis of the humerus should be carefully noted.

The coracoid process of the scapula in all injuries to the shoulder

should be palpated, for a knowledge of its position assists in locat

Fig. 153 —Examination of shoulder. Maximum outward rotation. Notice position of

B
|_-:~':|.|11i||EI'|'r; hands.

ing the head of the humerus intelligently (see Fig. 155). The
examiner should stand in front of the patient, and place the left
hand upon the right shoulder and the right hand upon the left
shoulder, the hands being open. The thumb should fall below
the clavicle a full finger's-breadth, when the end of the thumb will
touch the coracoid. It is generally possible to feel the coracoid
even in very stout people and when much swelling is present.
Diagnosis.—It is sometimes impossible to determine the exact
L)
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lesion following an injury to the shoulder. Anesthesia and the
Rontgen ray are invaluable aids to diagnosis. It is of the first
importance to know whether the head of the humerus is in the
glenoid cavity or whether it is dislocated; this is determined by
palpation and by noting the direction of the long axis of the
humerus. It is next in importance to learn whether there is a

iracture of the humerus. If the humeral head rotates with the

Fig. 154. Method of measur- Fig. 155.=Examination ot shoulder. P:3|p:i1.ill|z
ing the length of the shaft of the the coracoid processes. Note the position of the hands
humerus from the acromial pro- and thumbs.

cess 1o the external condyle,

shaft, there is probably no fracture unless there is one with impac-
tion. If the humeral head does not rotate with the shaft, then
there is a fracture. If crepitus is present, the diagnosis is con-
firmed. After injury to the shoulder the following fracture lesions
may he present, and are to be considered:

Fracture of the anatomical neck of the humerus.
Separation of the upper humeral epiphysis.
Fracture of the surgical neck of the humerus.
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In any one of these instances a dislocation of the humeral head
from the glenoid cavity may exist and complicate the case.

Simple Dislocation of the Humeral Head, Subcoracoid (see
Fig. 156).—The attitude is characteristic: the affected arm is
held flexed, with the elbow away from the side and the arm rotated
inward. The anterior axillary fold is lowered upon the injured
side. The long axis of the shaft of the humerus is inclined inward.

Fig. 196.—Dislocation of the lefit shoulder. Note the flat delioid. Prominence under
coracoid. Direction of the long axiz of the humeral shaft. Lengthening of upper arm. Left
mipple lowered. Anterior axillary fold lowered.

The roundness of the shoulder is flattened. The acromial process
is prominent. The head of the humerus is out of the glenoid
cavity, and most often lies under the coracoid process. The elbow
can not be brought in front toward the median line, nor can the
hand of the injured arm be placed upon the opposite shoulder.
Active and passive movements at the shoulder-joint are greatly
restricted. Measuring from the acromial process to the external
epicondyle of the humerus, the upper arm, in a subcoracoid dis-
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location, is lengthened. A soft crepitation mav be detected in
manipulating the shoulder, which simulates bony crepitus.
Fracture of the Anatomical Neck (see Figs. 157, 158, 159, 160,
161, 162).—This is rare. It occurs in elderly people. Swelling
of the shoulder is evident. Anesthesia is necessary for a careful
examination with deep palpation. There is thickening of the
neck of the bone. Crepitus will be felt unless the fracture is im-
pacted. There will be pain upon moving the shoulder. Abnor-

Il Deform-
ity.

Fig, 157.—Fracture of the anatomical neck of the left humerus. Atrophy of the shoulder
muscles. Deformity at the seat of the fracture, seen a little below acromial process upon the
anterior surface of the shoulder just inside the white line.

mal mobility may be felt high up the shaft close to the head of the
bone. This fracture lies wholly within the capsule of the jomt.
Separation of the Upper Epiphysis (see Figs. 163, 164, 165, 166,
167).—The separation of the upper humeral epiphysis will not
necessarily open the joint cavity, for the capsular ligament 1s
firmly attached to the epiphysis and the synovial membrane 1s
but looselv attached to the diaphysis. The line of the separa-
tion of the upper epiphyvsis of the humerus begins on the
inner side of the head of the bone and runs across almost hori-
zontally, rising toward the center of the shaft, and ends in the
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outer side of the bone, so that the epiphvsis includes the
tuberosities.

This happens to voung people, but never after the twentieth
vear. The most frequent period 1s between the ages of nine and
seventeen vears. Ordinarily, the upper end of the lower fragment
projects forward and inward, producing a characteristic deformity.

The head of the bone 1s in the glenoid fossa, but rotated by the

nmseles attached to it so that its articular surface looks downward.

Fig. 158.—Normal right shoulder. Compare Fig. iso.=Fracture of the analomical neck
with figure 155, Same case as figure 157. of the left humerus. Sharp deformity ante-
r'i1||51_.' characteristic. LCompare svilh ﬁ;u:l'._-;-'.

157 and 155,

It does not rotate with the shaft. The crepitus is of a softer qual-
ity than in cases of fracture—z. ¢., cartilaginous. Localized pain
and swelling are present. A puckering of the skin, caused by the
hooking of the lower fragment into the skin is characteristic (see
Fig. 164). Palpation reveals the upper end of the shaft. A high
lesion near the joint in a voung patient, showing displacement
forward and inward of the shaft, is very suggestive of epiphvseal

SL'p;il'ulirrL].
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Fig. 150.—Fracture of high surgical or anatomical neck of humerus

Shalt of humerus.

REecovery with useful

arm. Slight limitation of movements only (X-ray tracing).
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Shaft of humerus, —
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Glenoid cavity
of scapula.

Fig. 161.—Fracture of the anatomical neck of the humerus {X-ray tracing)






Fig. 164.

Separation of upper epiphysis of

the humerus immediately after the accident.

MNobe, -'.“-'»',lui'i:’i]i'-‘. |m-5.'i|,i|..-| of uppeér arm ani

Fig. 165.—~S5¢paration of the upper epiphysis of
position of head, and deep crease inskin made the humerus {left ).
by the ¢

atching of the skin 1m the upper end of arm.

Notice shortening of the upper
Unusual fullness internal and above normal
the lower fragment.

Samie as ligure 165, position for head.

Same as igure 166,

Fie

166.—SE]

L

saration of the upper epiphysis of the left humerus.

Nolice prominence
below normal |||:|.-.'-:- for humeral head. This |l|l-:||i::|-r_'||au is made ||_-.- the LU per end of lower
fragment. Same case as hgure 164.
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Fig. 169.—High fracture of surgical neck, simulating separation of the upper epiphysis ol
the humerus. Displacement of lower fragment inward, Old fracture unreduced {X-ray

tracing).

Fig. 170.—Impacted fracture of the sur- Fig.17i.=Fracture of the surgical neck
gical neck and tuberosities iusecticn (War- of the humerns. Much displaceniént.
ren Museum, specinien 8539). brous union only (Warren Museum, speci-

T G ).
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Fig. 174.—Fracture of the surgical neck of the humerus.

Displacement of the shaft oulward
Impozzgible Lo reduce without open incision (X-ray tracing) (Eliot).
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Fracture of the Surgical Neck (see Figs. 170, 171, 172, 173,
174, 175).—Any fracture below the epiphyseal line of the upper
end of the humerus and well within the upper fourth of the shaft
of the bone may, for all practical purposes, be regarded as a frac-
ture of the surgical neck of the humerus. Fracture of the surgical
neck is the common fracture of the upper end of the humerus.
Fracture of the anatomical neck is most often seen in the aged.
Separation of the upper humeral epiphysis oceurs in vouth.

The head of the bone is found in the glenoid cavity. Passive
movements are associated with pain, and elicit crepitus and abnor-
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Fig. 175.—Fracture of surgical neck of the humeruos. Same as hgure 174 after reduction
by open incision and wiring with silver wire. Recovery asto motion complete (X-ray tracing)
{Eliot).

mal mobility at the seat of fracture, provided, of course, the frac-
ture is not impacted. The arm is slightly shortened. The arm is
held flexed, with the elbow at the side.

If after an injury to the shoulder no positive evidences of frac-
ture or dislocation exist, and there is tenderness and localized
swelling about the joint, and motion is painful, it is probable that
simply a contusion exists.

Treatment.— Fracture of the Anatomical and the Surgical Neck
and Separation of the Upper Humeral Epiphysis.—The importance
of these lesions demands, as has been said, an examination with
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the aid of an anesthetic. It is even much more important, how-
ever, that the first retentive dressing be applied with the assist
ance of an anesthetic. Traction, countertraction, and manipula-
tion will secure coaptation of the fragments. To hold these frag-
ments securely is difficult. To hold a separation of the upper
epiphysis in position may be impossible without operative assist-
ance. To hold any one of these fractures without operative inter-
ference may be impossible.

The following is the best and simplest method of treatment:
The upper arm, shoulder, and trunk should be thoroughly pow-
dered. The hand, forearm, and elbow should be bandaged evenly,
smoothly, and firmly with a bandage of flannel—not cut on the
bias. A V-shaped pad (with the apex of the Vin the axilla) con-
structed of sheet wadding with cardboard outside and covered
with cotton cloth, should be placed in the axilla of the mjured
side (see Fig. 176). This pad is firm, and fitted to the trunk in
order to support the inner side of the upper arm (see Fig. 177). I
thought wise, a thin coaptation splint may be placed between this
pad and the inner side of the upper arm for more direct support.
The forearm is held flexed. The shoulder is now well padded with
one laver of sheet wadding. A plaster-of-Paris shoulder-cap is
applied so as to cover the whole shoulder, the anterior and poste-
rior aspects of the chest, and the outer side of the upper arm down
to the external condyvle of the humerus (see Fig. 178). This
shoulder-cap is made of washed crinoline, six layers thick, into
which has been rubbed plaster-of-Paris cream. Its exact shape
and extent are seen in the plates. A gauze bandage encircling
the trunk. arms, and shoulders should be used, in order to hold the
upper arm at the side and closely applied to the coaptation splint
and the axillary pad, and in order to secure the shoulder-pad
firmly in place. Often better than the plain gauze bandage is a
roller bandage of unwashed crinoline, which is applied just after
dipping it in lukewarm water (see Fig. 179). The starch of the
crinoline bandage after being wet, stifiens the crinoline as it dries
and makes a particularly firm and efficient dressing. A towel
folded thin or a piece of compress cloth should be placed against
the trunk upon the well side. Against this the circular turns of
the bandage rest, thus causing less discomfort to the patient than
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Pig. 170.—Fracture of the upper end

Fig. 177.—Fracture of the upper end or shaft of the humerus. Posterior view. Note bandage
to forearm and elbow ; :|.\.i|!.||:g.' |::-:1l| and airap. MNole shape of .'L:q.i|!:-|r1_. |;:-:|!|,
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if they bear directly upon the chest. The forearm is supported
by a cravat sling (see Fig. 178). By this method of immobiliza-
tion no active traction is exerted upon the lower fragment. The
weight of the arm, being unsupported at the elbow, exerts slight
traction.

On account of the ahsence of active traction, ambulatory appa-
ratus can not hold a fracture of the shoulder properly if there is
much displacement; particularly if the fracture is oblique. Am

Fig. i78.=Fracture at upper end of the Fig. r7o.—Fracture at upper end of hu-
humerus. Note hand, forearm, and elbow mierus. Arm and elbow bandaged., Axil-
bandaged ; axillary pad and strap, plaster- lary pad and shoulder-cap in position. Ap-
of-Paris shoulder-cap, sling. plication of circular bandage to trunk and

shoulder. Shing not shown.

bulatory apparatus can modify muscular action, insure quiet and
rest to the part, and, except in the instances just noted, approxi-
mately maintain the position secured by manipulation and trac-
tion and countertraction. On account of its limitations, therefore,
it is important that apparatus should be removed at regular and
frequent intervals and that the whole shoulder should be examined
in order to determine errors in position and, if possible, to correct
them.

Ajter-care of a Fracture of the Shoulder.—Ordinarily, the great
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swelling associated with this injury disappears in two weeks. As
the swelling subsides, the normal contour of the shoulder becomes
apparent again. It is necessary, therefore, to alter the shoulder
splint and to apply a fresh one. When the patient wearing a
shoulder-cap lies down, there is a tendency for the shoulder-cap
to ride up and awayv from the shoulder. This can be guarded
against by carrving the retaining bandage under the firm axillary
pad and well over the shoulder. Pressure points should be care-
fully watched, and the pressure removed. In the course of the
treatment of a single case this change of dressing will have to be
made two or three times.  Union will be firm in from three to four
weeks.  As soon as union is firm, all splints mayv be omitted. The
forearm should then be held by a sling supporting the wrist. At
night it will be wise to apply a single swathe the first week after
the apparatus is left off in order to aveid undue motion at the
shoulder during sleep. In these injuries about the shoulder-
joint passive motion should be made rather early. At the end of
two weeks or two weeks and a half repair will have proceeded far
enough to allow of the gentlest movement at the shoulder without
causing any displacement of fragments. The sooner these gentle
movements can be resumed at regular and short intervals, the more
rapidly the shoulder will improve. The common oceurrence of
a periarthritis after an injury to the shoulder emphasizes the neces-
sity of massage. It should be begun as early as the second or third
week,

Prognosis and Result.—In voung subjects a useful arm will
result (see Fig. 18a0). At first, if there is great difficulty in main-
taining the reduction of the fragments, the surgeon will expect a
poor result, but if he persists in efforts at retention and uses pas-
sive motion early, gradually the movements of the arm will return
and to a surprising degree. In people past middle lhife there
usually is a little shortening of the upper arm and impairment in
some few of movements of the shoulder, as in abduetion and
external rotation. In individuals over filty vears old, excepting
those with rheumatisni, a useful but not a strong shoulder results
(see Fig. 181).

The Prognosis in Separations of the Epiphysis: Bony union
is to be expected. If there is little or no displacement of frag-
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ments, complete restoration of function will result. If there is
some deformity remaining after consolidation of the injury, the

PR

Fig. 180.—=Young adult. Fracture of the surgical neck of the humerus {X-ray tracing, four
yvears after the accident). Abduction and rotation very slightly limited, Useful arm.
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Fig. 151.—Fracture. Man fifty-five vears of age. High surgical neck of humerus. Atthe
end of five years recovery with very slight limitation of motion in all directions. Abduction
is limited nearly one-half. Useful shoulder (M-rav tracing. Massachusetts General Hospital,
I021).

usefulness of the shoulder is ultimately and usually restored. The

deformity becomes less apparent as the sharp bony corners are
10
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smoothed off by the newly forming callus. It is not to be forgot-
ten in considering the prognosis after all shoulder injuries that
much of the persisting disability may result from too prolonged
immobilization of the arm, even though bony displacement may
not have been very great. The growth of the shaft of the humerus
in length proceeds largely from the upper epiphysis. It has been
thought by many that an arrest of growth of the humerus will
follow separation of this upper epiphysis. It has been reported
to have occurred in eight cases but in no others. In several of
these cases the injury to the shoulder was thought at the time to
have been a simple contusion or sprain. A loss of growth is
not likely to occur, but may follow injury to the upper humeral
epiphysis.

Oblique Fracture of the Surgical Neck with Great Dis placement. —
This fracture can sometimes be held by placing the patient in bed
upon the back and making direct traction to the upper arm and
countertraction upon the shoulder by weight and pullev. If the
fracture can not be easily held reduced, it will be wise to make the
closed fracture an open one and to unite the two fragments by
suture (see Figs. 174, 175).

Fracture of the Shoulder, Surqical or Anatomical Neck of the
Humerus, or Separation of the Upper Epiphysis of the Humerus,
Together with a Dislocation of the Upper Fragment.—The head of
the humerus is found in an unnatural pesition and it fails to move
when the arm is rotated. This is generally thought to be an un-
usual accident, but by careful examination many of these cases
may be detected. During the attempt at reduction of a dislocated
shoulder, fracture of the humeral shaft i1s liable to occur.  Among
many cases of fracture of the surgical neck the fracture occurred
fifty-nine times while an attempt at reduction of a dislocation of
the shoulder was being made.

Treatmeni.—Obviously, attempts at reduction by manipulation
in the usual way will meet with failure. An attempt should al-
ways be made to reduce the dislocation by abduction and traction
upon the upper arm and pressure with the hand upon the loose
head in the axilla. It mayv be possible to reduce the dislocation
in this manner. If this method fails, an attempt should be made
to reduce the dislocated head by open incision (arthrotomy) and
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manipulation of the upper fragment assisted by the McBurney-
Porter hook manaruver. If this attempt is successful, the shaft
should be sutured, with an absorbable suture or fine silver wire,
to the reduced head, and the shoulder treated as if a closed frac-
ture existed.

If it is impossible to reduce the dislocated head or if the head
15 much comminuted, it will be necessary to excise it.

If operative interference has been decided upon, it is best to de-
fer the operation until the acute symptoms have subsided and the
damaged tissues have recovered themselves. It is the result of
experience that operation through acutely damaged tissues is un-
wise. The vitality of the tissues is lessened by trauma, hence the
resistance to infection is temporarily impaired.

If the reduced head of the humerus hecomes necrosed and ab-
scesses form about the joint, an unusual occurrence, the head of
the bone should be immediately excised.

The After-treatment of Operated Cases —If reduction and sutur-
ing have been accomplished, passive motion should not be at-
tempted until the repair at the seat of fracture is well under way.
This will be about the second week. Then gentle movement may
be made and gradually increased.

If resection has been performed, passive motion should be gently
begun almost immediatelv—z. e., within the first forty-eight hours
—and persistently continued. The muscles of the shoulder should
be massaged and treated by electricity. Abduction should not
be attempted to any great extent for some weeks after the oper-
ation for fear of displacing the upper end of the humerus too far
from the glenoid cavity. The final results following reduction
and suturing have been, as a rule, excellent, useful arms resulting
in most cases. The results following excision are only fairly
satisfactory. If the proper amount of bone has been removed,
ankvlosis will not occur.  If too much bone has been removed, a
dangling or flail joint will result. An excision is to be avoided if
possible.

FRACTURES OF THE SHAFT OF THE HUMERUS
Fracture of the shait of the humerus may occur at any point
between the surgical neck and the condyvles (see Fig. 182). Its
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common seat is at the middle or in the lower third of the bone
(see Fig. 183). The twisting force exercised in the breaking up
of adhesions in and about the shoulder-joint will often fracture
a humeral shaft obliquely. The strength test of the arms, as
seen in the illustration, has been the cause of spiral fracture of the
humerus (see Figs. 184, 185).

Symptoms.—The symptoms are readily recpgnized. They are
swelling at the seat of fracture, pain, crepitus, abnormal motion,
and ecchymoses. Paralvsis of the musculospiral nerve may occur,
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Fig. 182.—Fracture of shaft of humerus, Fig. 18z.—Fracture of the shaft of the
high. Displacement of lower end of upper  homerus i lower third, Displacement of
fragment inward (X-ray tracing ). both fragments forward (X=ray tracing).

with the characteristic wrist-drop. Ordinarily, the attention of
both the patient and the surgeon is so occupied with the fracture
of the bone and its associated loss of movement that loss of power
and sensation, because of involvement of the nerve, go unrecog-
nized. If injury to the musculospiral nerve is not recognized at
the outset, it may be overlooked until the splints are removed.
The exact duration and the cause of the paralysis can not then be
readily ascertained. The patient may wrongly attribute the paral-
vsis to the pressure of the splints. Very rarely, injury or pressure
upon the large vessels of the arm is met with. Damage to the



Fig. 185.—Trial of strength of arms resulting somctimes in spiral fracture of the humerus
{Monks). See figure 185,
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Fig. 185.—lustrating spiral fracture of humerus (Monks). See figure 184,
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artery will be suggested by weak or absent pulse at the wrist or
by local evidences of hemorrhage. A swelling appearing sud-
denly, greater than that which would appear from the laceration
of soft tissues alone, should suggest rupture of large wvessels.

Fig. 186, —Longitudinal fracture of shaft of humerus into the joint, Displacement of smaller
fragment backward. Note space between fragment and shaft. Arm extended.

Measurement of the humerus should be made from the edge of the
acromial process to the external condyle of the humerus (see Fig.
154). The amount of overlapping of the fragments will be shown
by this measurement.
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Treatment.—For purposes of treatment, fractures of the shaft
may be grouped into those with little or no displacement and those
with considerable displacement and difficult of retention after re-
duction. The fracture should be reduced by traction upon the

Fig. 157.—5ame as figure 135. Note the disappearance of space between fragments with cor-
rection of deformity npon flexing forearm. Position reduces the fracture.,

condyles of the humerus and countertraction upon the upper arm
and by manipulation of the fractured bones.

Treatment of Fractures of the Shajt of the Humerus with Little or
no Displacement (see Figs. 188, 189).—The following materials
are needed for the apparatus to be used: Ordinary dusting-pow-
der,—which is powdered oxid of zine and powdered starch, equal



Fig, 188, —Fracture of the shaft of
axillary pad and strap ; coapi:

Fig. 185.—Fracture of the shaft of the humerus, Note bandage Lo hand, forearm, and
elbow : adhesive-plaster swathe holding arm upen axillary pad and covering coaptation

splintz, Sling,

L)
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parts; a bandage of Shaker flannel three inches wide, not cut on
the bias; an axillary pad made with several lavers of sheet wad-
ding covered with a folded piece of pasteboard, and the whole in-

=y
—

Fig. 1g0.—Space to be filled by axillary Fig. 1gr.—Coaptation splint seen flat
pad between arm and side in fracture of and im section. Made by laying thin weod
humerus, on adhesive plaster and splitting with knife,

Fig. 192 —Showing effect (bowing outward) of too short an axillary pad upon a fracture of the
shaft of the humerus.

closed in cotton cloth stitched at the edges; the pad is V-shaped,
and long enough to extend from the apex of the axilla to just
above the internal condyle of the humerus; it is broad enough to
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support the upper arm comfortably and securely; the lower part
of the pad is about three inches thick (see Fig. 190), so as to sup-
that is, just
away from the perpendicular. If the axillary pad is too short,

port the arm only a trifle abducted from the side

there is danger of causing an outward bowing of the humerus (see
Fig. 192). Two straps are attached to the upper corners of the
apex of the V-shaped pad long enough to surround the body and
go over the opposite shoulder. These straps hold the pad in posi-
tion. The remaining apparatus consists of two or three thin
coaptation splints for application to the upper arm; these are

'|_"i|;:_ :l._;_;,,—l !lg'l] fracture of the shaflt of the humerus. A common ancd il!l-l"'ﬂ]"l’.'l' use of an
internal right-angle splint.

made readily by laying thin splint wood upon adhesive plaster,
and splitting the wood longitudinally (see Fig. 191); three adhe-
sive straps two inches wide to hold the coaptation splints; an
adhesive plaster swathe wide enough to extend from the acromion
tip to the external condyle, and long enough to surround the body
and upper arm; a cravat sling; a thin towel or piece of compress
cloth for the forearm to rest upon. All these articles should be in
readiness.

Etherization of the patient will rarely be necessary. In cases
of nervous and sensitive women and unmanageable voung chil-
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dren it will be wise to use an anesthetic. The whole upper ex-
tremity, axilla, and chest should be washed with soap and water,
thoroughly dried, and dusted with powder; then the reduced
fracture is held in position by an assistant while the apparatus is
being applied. The hand, forearm, and elbow should be snugly
and evenly covered by the flannel bandage (see Fig. 176). The
upper arm should be surrounded by the coaptation splints, held in
place by the three straps of adhesive plaster, so as to secure the
fractured bone perfectly (see Fig. 188). The axillary pad should
be placed in the axilla and held by the straps passed over the oppo-
site shoulder and under the
opposite axilla. The upper
arm should rest comlfortably
upon the pad. To prevent
chafing, the thin towel or
compress cloth should be
placed beneath the forearm
where 1t touches the body.
The plaster swathe should
then be applied over the arm
to the body, so as to encircle
completely the trunk (see Fig.
18g). Thus the arm is abso-

lutely fixed to the axillary 5 i 1
= - Fig. 1oa.—View of right humeros from

pad and Eid(‘_ The wrist above, showing axes of upper and lower ends.
_ : - Head of bone looks in the same general direc-
should be su PI'-’D”Ed I 8 cra- tion as the internal condyle, but slightly further

backward. These relations are to be preserved
i 3 when treating (ractures of the shafi of the
neck. The elbow is left un-  humerus.

supported. The weight of
the upper extremity will thus tend to exert slight downward trae-

vat sling passed around the

tion upon the lower fragment of the humerus. Under no circum-
stances should an ordinary broad sling be used, because of the
danger of making upward pressure upon the forearm and elbow
and so pushing up the lower fragment of the humerus. The elbow-
joint should not be immobilized for the reason that it would then
be much more difficult to hold the seat of fracture fixed. With
the elbow-joint fixed, the lower arm of the lever is greatly in-
creased, and instead of movement of the forearm taking place at
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the elbow-joint it would take place at the seat of fracture. Frac-
tures of the shaft of the humerus are frequently treated by an in-
ternal angular splint and coaptation splints, the upper ends of the
splints barely reaching the fracture, or, at best, being an inch or
two above it (see Fig. 193). When the fracture of the bone is
within the lower third of the shaft, then and then only should an
internal angular splint be used in connection with coaptation
splints.

After-treatment.—The patient should be seen each day for the
first three days in order that the surgeon may be informed as to
the exact condition of the parts. There may be undue pressure.
The patient may be uncomfortable. The splints may need read-
justing. Attention to little details of discomfort is important.
The dressing should be reapplied with great care once each week.
The parts covered by splints should at each dressing be carefully
inspected to detect any points of undue pressure, indicated by
reddening of the skin. If these are discovered, they should be
washed with alcohol and covered with flexible collodion or a dry-
ing powder. The undue pressure should be removed by shifting
the padding. Union will be found to be firm after about three or
four weeks. As soon as union is solid,—at the end of four or five
weeks, —the swathe may be omitted, the coaptation splints alone
being a sufficient support. After about five weeks or five weeks
and a half all support may be removed from the arm. The arm is
then put in the sleeve of the clothes, and the wrist supported by a
sling. After eight weeks the sling may be discarded and moder-
ate and careful use of the limb in light movements be indulged in.

Fracture of the Shajt of the Humerus with Constderable Displace-
ment.—Obviously, the method described for the treatment of
fractures without great displacement will be of comparatively
little value. Oceasionally, it will be found that this method will
hold even greatly displaced fractures; it should then be used. The
ideally perfect method for such cases is traction and counter-
traction upon the arm with the patient lying on the back in bed.
Coaptation splints should be used, as in simple uncomplicated
fractures. If all methods fail to hold the fragments reduced, open
incision, reduction of the displacement, and suturing of the frag-
ments are indicated.
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The plaster-of-Paris splint, applied with the plaster roller to
the forearm and arm, and the spica bandage to the shoulder and
chest are often efficient in these difficult cases. In the application
of this splint it is of supreme importance that an assistant hold the
arm so that the alinement of the bones remains perfect. The as-
sistant who holds the arm should have nothing else to do.  Before
applying the plaster-of-Paris splint it is often advisable to apply
thin coaptation splints at the seat of fracture to give additional
strength to the splint. With these coaptation splints in use a
lighter plaster splint may be applied without sacrificing strength.
A narrow cotton swathe about the body and arm should steady
the upper extremity. The wrist should be supported by a cravat
sling.

The after-care of a case treated by the plaster splint will be
similar to that following any other treatment after union has oc-
curred. The plaster may be left #n situ for four weeks; then,
ordinarily, repair will be found so far advanced that the plaster
splint may be dispensed with and the ordinary coaptation splints
and swathe may be used. If the plaster splint has proved com-
fortable, it may be split and reapplied.

Massage and Passive Motion: In view of the possibility of non-
union of this fracture, it will be wise not to begin massage until
union has begun. Passive motion to the shoulder and elbow
should be gently made at as early a date as possible, with due con-
sideration to the condition of repair in the fracture. If at the
end of three weeks union is found to have begun, it will be wise to
move the shoulder and elbow gently by passive motion. The seat
of fracture should be cautiously guarded against movement during
these gentle manipulations. A little gentle passive movement of
this sort repeated occasionally during the process of repair will
assist very considerably in the restoration of the functional use-
fulness of the shoulder and elbow, which so often become stiff
from immobilization.

Prognosis.—Ordinarily, union occurs readily in {rom four to
six weeks. In childhood union is quite solid in from three to five
weeks.,  Fractures of this bone are more likely to be followed by
nonunion than fracture of any other bone in the body. The
presence of abnormal mobility after a considerable time (three
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months) has elapsed is the sign of nonunion by bone. Considera-
ble muscular atrophy follows this fracture (see Fig. 195). Upon
using the arm again and by massage the size of the arm is, in a
great measure, restored.  The stifiness of the shoulder and elbaw
which is sometimes associated with this injury is due to long im-
mobilization without passive motion.

Fracture o] the shaft of the humerus sometimes occurs in the new

ig5.—Case: Fracture of the shaft of the left humeros. ited. Note atrophy

of upper arm, including deltoid. Loss of muscular o ry Apparent.

born during deliverv or afterward. The arm is best immobilized
by thin coaptation splints. These splints may be as thin as six
thicknesses of ordinary letter paper, and may be made of card
board. The humerus is completely surrounded by them. They
are held firmly by adhesive-plaster straps. If thev are cut the
right length and width, they mayv be applied most efficiently
without padding. A liberal amount of drving powder should be

rubbed on the arm and chest. A piece of compress cloth should
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be placed on the side of the chest under the injured arm, to pre-
vent chafing. The upper arm is then held to the side of the chest
by a gauze or other cloth swathe. Repair is rapid. Union is
firm in about three weeks. Fracture of the humerus in the new-
born is sometimes associated with obstetrical paralysis of the
upper extremity. This obstetrical paralysis should not be con-
founded with musculospiral paralysis.

The Musculospiral Nerve in Fracture of the Humerus.—
The musculospiral nerve may be involved in fracture of the hu-
meral shaft, particularly if the fracture is at the middle or in the
lower third of the bone. The nerve lies in the musculospiral
groove of the humerus. It leaves the bone a little below the junc-

Fig. 196.—Relalions of musculospiral nerve on outer side of arm (from dissected speci-
men) : a, Clavicle : &, deltoid; ¢, pectoralis major : &, biceps ; ¢, brachialis anticus: £, triceps :
&, musculospiral nerve,

tion of the middle and lower thirds of the arm (see Fig. 196). The
nerve may be involved primarily at thé time of the aceident by the
contusion or laceration caused by the original violence or by the
pressure of bony fragments. The nerve may also be involved
secondarily by the pressure of the bony callus or of the cicatricial
tissue of the soft parts.

Sym ptoms.—Contusion of the musculospiral nerve may be slight
or severe. If slight, there will be pain at the injured place, and a
tingling and numbness along the distribution of the nerve. These
symptoms may pass away quickly or the tingling may remain
several dayvs. If it remains, a chronic neuritis is established
associated with shooting and neuralgic pains. If the contusion is
severe, there will be complete anesthesia and complete paralysis
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of the nerve below the place involved. This may pass away early
or it may remain several months or it may become permanent,
Pressure upon the nerve from callus, cicatricial tissue, and bony
fragments will give signs of disturbed sensation and motion in the
parts supplied by the nerve.

Compression of the Musculospiral Nerve: The musculospiral
nerve supplies the triceps, brachialis anticus, supinator longus,
and extensor carpi radialis longior muscles. Inability to extend
the fingers and wrist and loss of supination are the usual signs of
motor paralysis following compression of this nerve. As for sen-
sation, there will be complete loss or impaired sensaticn in the

Fig. vo7.— Double fracture of humeral shaft, Immediate musculospiral paralysis. Union
of bones in six weeks. Operation 1o free nerve [rom lower fragment.  Sensation and motion
returned,.  Same case as figure 1958,

lower half of the outer and anterior aspect of the arm and in the
middle of the back of the forearm as far as the wrist.

Treatmen!.—Immediate paralysis does not necessarily mean
pressure by a bony fragment. Such paralysis may be associated
with contusion; therefore, operative interference should be de-
layed. If the symptoms persist for four or five months, exposure
of the nerve and relieving, if possible, the conditions found are
indicated. It is wise to allow the fractured bone to unite before
operating.

The prognosis after the removal of pressure and following re-
section and suture of the musculospiral nerve is good as to the
ultimate partial or complete recovery. After a few days or weeks
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sensation will return.  After a few months—five or eight—mo-
tion will begin to return (see Figs. 197, 198, 199).

Malignant Disease.—Carcinoma is said to have occurred sec-
ondarily in a fractured bone. Sarcoma develops in the callus of
fractures. It is highly probable that in many of the so-called
sarcomata of callus the disease preexisted in the bone, and was
the reason for the fracture occurring after trivial injury.

FRACTURES OF THE ELBEOW

Fractures of the lower end of the humerus near to and involving
the elbow-joint are frequent in childhood, but much less frequent

Fig. see.—The relations of the three bony points at the elbow in extension and in flexion
{irom behind). The marks are placed upon the internal and external condyles and olecranon
process (diagram).

in adults. A familiaritv with the bony landmarks of the elhow
1s essential to an accurate diagnosis. The more nearly accurate
the diagnosis, the more efficient will be the treatment and the
more intelligent will be the prognosis. Every elbow injury, no
matter how trivial, should be examined under anesthesia.

Method of Examination.—The normal anatomical relations
of the uninjured elbow are to be first determined. The large
prominent internal condvle of the humerus, the olecranon pro-
cess of the ulna, the external condyle, the head of the radius are
each in turn to be grasped by the thumb and forefinger. If these
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bony points can be recognized upon the injured elbow, then a
fracture ought not to be overlooked.

The Three Bony Points of the Elbow Region: With a pencil
or ink the internal and external condyles of the humerus and the
tip of the olecranon should be marked, the forearin being extended.
Normally, these three points will be found to be in nearly a straight
line transverse to the long axis of the limb. The tip of the olec-
ranon is a trifle above this line (see Figs. zo0, 201).

Palpation of the Three Bony Points: Grasping the left wrist

Fig. 201.—Normal elbow. Relation of the three bony points in almost complete extension of
forearm. Prominence of olecranon and two condyvles evident,

with the left hand, place the right thumb upon the external con-
dyle, the third finger on the internal condvle, and the forefinger
on the olecranon. When the elbow is at a right angle, these three
points will be found in the same plane with the back of the upper
arm. A similar examination may be made of the right elbow,
changing hands for convenience (see Figs. 200, 202).

The Head of the Radius (see Fig. z05): Grasping the elbow
with one hand, the thumb resting one-half an inch below the
external condvle upon the head of the radius, and holding the
wrist in the other hand, the patient’s forearm is pronated and



Fig. 202.—Normal elbow. Examination. The three bony peints.  Note position of the
thumb and two fingers of the examining hand.

Fig. 203.—Normal elbows. Well-marked carrying angle appavent.
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supinated. If the shaft of the radius is unbroken, the head of the
radius will be felt to move under the thumb.

The Carrying Angle (see Figs. 203, 204): The lateral angle that
the supinated forearm makes with the upper arm is called the
carrving angle. It is important to remember that this angle
varies normally within very wide limits. Some individuals have no
carrying angle. Its presence or absence is of little functional value.

Movements at the Elbow-joint: The movements of the joint

-

Fig. 204.—Position of supination, showing the carrying angle. The outline shows the position
of pronation with disappearance of the carrying angle.

should be determined both in flexion and extension. There is
normally no lateral motion in the extended elbow-joint. Abnor-
mal lateral motion in either adduction or abduction should be
detected if present.

Measurements: The distance between the two condyles should
be measured on the uninjured arm. The distance from the acro-
mial process to the external condyle of the humerus should also
be measured (see Fig. 154).

Having then established a standard of comparison in the normal
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elbow, the injured elbow should be examined with the greatest
care. Even when there is great swelling of the elbow region,
steady pressure will enable the fingers to reach the condyles. In
approaching an injury to the elbow the questions which arise are:
Is there a dislocation? Is there a fracture? Are both disloca-
tion and fracture present? Isthere a contusion and a spruin? Is
there a subluxation of the radial head? In the absence of positive
signs of dislocation, subluxation, and fracture the lesion is a sprain

Fig. 205.—Normal elbow. Method of examination. Palpating head of radius. Spot marks
external condyle.

or contusion. In the absence of positive signs of dislocation and
radial subluxation a fracture will be present.

Swmmary of the Order of Examination of the Injured Elbow.—
Notice whether the swelling and ecchymosis are general or localized.
If localized, that may determine the seat of the lesion. Observe
the carrving angle. Palpate the external and internal condyles
(see Fig. 206), the olecranon process of the ulna (see Fig. 207),
and the head of the radius (see Fig. 203). Determine if crepitus



Fig. 206.—Normal elbow. Bethod of examination. Grasping the two condyles of the
humerus.,

e e

Fig. zo7.—Normal elbow. Method of examination. Palpating olecranon.
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is present. See if the head of the radius rotates. Note the rela-
tions of the three bony points, with the forearm flexed at a right
angle and completely extended (see Figs. 200, 201, 202). Note
any lateral motion at the elbow-joint (see Fig. 208). Determine
the possible movements of the elbow-joint.  Make measurements.

The traumatic lesions of the elbow may be grouped, for snun-
plicity and ease of reference, in the following manner. During

Fig. 705.—Normal elbow. Line between the condyles. Method of examining for supracoen
dyloid fracture.

the routine examination it is wise to have in mind these possible
individual lesions:

Lesions of the Radius and Ulna: (a) Ihslocation of the radius
and ulna backward with or without fracture of the coronoid pro-
cess of the ulna,

(b) Subluxation of the radial head.

(¢) Fracture of the olecranon process of the ulna.

(d) Fracture of the neck or head of the radius.

Lesions of the Lower End of the Humerus: (¢) Fracture of the
internal epicondyle (see Fig. 209, ¢, c).

(f) Fracture of the internal condyle (see Fig. 209, b, b).
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{(g) Fracture of the external condvle (see Fig. 209, d, d).

() Transverse fracture of the shait of the humerus above the
condyles (supracondylar) (see Fig. 210, a, a).

(1) Separation of the lower epiphvsis of the humerus.

(k) T-fracture into the elbow-joint (see 209, @, a, a, and Fig.
210, b, b, b).

Symptoms of Lesions About the Elbow-joint with the Differential
Diagnosis of Each Lesion.—(a) A Dislocation of the Radius and
Ulna Backward with or without Fracture of the Coronoid Pro-
cess of the Ulna: There may be very great swelling of the region
of the elbow. The relations between the three hony points are

Fig. 2o00,—T-fracture, high (a, a. al. Fig. 21o.—Supracondyioid fracture (a, «).
Fracture of internal condyle (#, 8. Frac- Tfracture low down (&, &, &) (diagram).
ture of internal epicondyle {¢, £). Fracture
of external ¢1:|:11}'1|_- {d, &) f:iiagra:n].

disturbed. The olecranon process is very prominent posteriorly.
The radial head is displaced backward. The two condyles are far
in front of the olecranon. There is abnormal lateral mobility.
The normal movements of the joint are restricted. This injury
may be mistaken for a supracondylar fracture. The important
difference has been mentioned. A dislocation of both bones back-
ward, if reduced, does not ordinarily tend again to become dis-
placed; if it does, there is most likely a fracture of the coronoid
process of the ulna.

(b) Subluxation of the Head of the Radius: This takes place
in children under five yvears of age. It is due to sudden traction
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upon the extended forearm, which so often occurs in lifting a child
by the arm over a curbstone. The child presents the arm hanging
slightly away from the side, with the elbow a little flexed and the
hand semipronated. Attempts to use the arm cause pain. The
extremes of flexion and extension and supination are painful.
Inspection will detect a slight swelling one-half of an inch to an
inch below the external condyle of the humerus. Tenderness is

-

F
1

. 211, —Fracture of the internal condyle. Recovery with * gunstock * deformity, due to

slipping upward of fragment and adduction of forearm.

present over the head of the radius. The relation of the three
bony prominences is preserved. The details of this not uncom-
mon lesion are mentioned because it 1s sometimes mistaken for a
fracture of the radial head or a simple sprain of the elbow. A frac-
ture of the radius below the neck has also been mistaken for this
subluxation of the head. Careful detailed examination will alone
clear up any doubts,
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(¢) Fracture of the Olecranon Process: The details of this frac-
ture are considered elsewhere. Crepitus and mobility of the olec-

3= Internal condyle.
1
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Fig. 213.—Fracture of internal condyle of left humerus. Recovery with deformily. See
figure 211 (X-ray tracing).

ranon fragment will be felt. There may or may not be separation
of the fragments. If there is a separation, it will be detected and
the three bony points will have their normal relations disturbed.
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(d) Fracture of the Neck or Head of the Radius: This is un-
common. Swelling over the radial head and neck is present.
Supination and pronation are painful and limited and attended
by crepitus, muscular spasm, and possibly a loss of rotation of the
radial head.

(¢) Fracture of the Internal Epicondyle: The epiphysis of this
epicondyle unites to the shaft of the humerus between the eigh-
teenth and twentieth vears. This fracture is quite common
among little children. If this fracture presents a small fragment,
it is of little consequence. If a large fragment is broken off, it is

Fig. 214. —Rachitis, showing adduction of 1"5;;||[ forearm, as in ﬁp{llll-.' 210,

of consequence. The displacement is downward and forward.
The ulnar nerve is sometimes, though rarely, implicated in this
injury.

(/) Fracture of the Internal Condyle: Swelling over this con-
dvle is marked. By grasping the condyle abnormal mobility and
crepitus are detected between the fragment and the shaft. The
inner of the three bonyv points is displaced upward. Lateral
mobilitv of the elbow is present; adduction is especially free.
The carrying angle will be diminished if there is displacement of

the condvle upward (see Iigs. 211, 212, 213).
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(g) Fracture of the External Condyle (see Fig. 215): Swelling
over this condyvle is marked. Crepitus and abnormal mobility
are present. The normal relations of the three bony points are
disturbed. The external condyle is displaced upward. The re-
lation of the external condvle and the head of the radius is undis-
turbed. Lateral motion at the elbow is or is not present. The
transverse measurement of the elbow is greatest on the injured
side. Supination will be somewhat limited.

(k) Transverse Fracture of the Shaft of the Humerus Above
the Condyles. Supracondyloid Fracture (see Fig. 216): The line
of this fracture is higher up on the shaft than the line of the epi-
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Fig. 215.—Fracture of external condyvle of humerus, Child five years of age. Nucleus for
capitellum seen below fragment.

physis. A fullness will be noticed in front of the elbow-joint,
and posteriorly the point of the elbow will appear prominent.
The small lower fragment is displaced backward with the bones
of the forearm; the upper fragment or shaft of the humerus is dis-
placed forward, causing the fullness in the bend of the elbow (see
Fig. 218). The three bony points maintain their normal relations.
This distinguishes the fracture from a dislocation of both bones
backward (see Fig. 219). Crepitus will be detected upon grasping
the arm firmly above and below the elbow-joint (see Fig. 208).
Recurrence of the displacement often follows its correction unless
the fracture is properly immobilized. Abnormal lateral and an-



Fig. zs16.—Case of transverse {racture above the condyles of the left humerus: characteristic
Iltjl'.i'rl'l:lit}'. The anterior deformil A | |||i:'|'“_-_r than in a CaSE ul’ dislocation of the clbow.

Fig. 217.—Transverse fracture above the condvies of the humerus. Same as figure 216,

174
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teroposterior mobility above the elbow-joint is found (see Figs.

216, 217
() Separation of the Lower Epiphysis of the Humerus: The

Fig. z18.—Supracondyloid fraciure of Fig. 2z19.—Dislocation of both bones of
humerus. Elbow flexed to a right angle. the forcarm backward. Elbow flexed to
Diagram to show displacement of bones. right angle. Diagram showing relative

position of bones. Compare with hgure
218.
f
/ /
f f
! I
| |
i 1
Humeral shaft. _ | 1
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4 s = ag——— Epiphysis.
.-""'II'J'I \ & T
ot ®—+___ Capitellum,
!

Fig. zzo.—Displacement of lower cpiphysis of humerus backward, with fracture of the
diaphysis. Child seven years of age (X-ray tracing).

lower epiphysis of the humerus unites to the shaft about the seven-
teenth vear. It includes only the very lowest end of the humerus.
The lower epiphysis of the humerus is made up of the external
epicondyle, the capitellum, and the trochlea. These separate
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Fig. 2z1.—Separation of the lower epiphysis of the humerus and displacement of the fore-
arm inward, Boy nine vears of age. See figure 222 ( X-ray tracing) (Massachusetts General

Hospital, 1502).
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Fig. azz.—Lateral view of figure 221, showing forward displacement of the shell of the
epiphysis and the lateral digplacement of the ulna (X-ray tracing) (Massachusctts General

Haospital, 1502).
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centers of ossification unite about the thirteenth vear, and at
about the seventeenth vear they join the shait of the bone. The

Humerus,

o T o —

Dietached
periostewm.

Capitelium.

Fig. 225.—5ame as hgure 221 aiter reduction. Lateral view. Internal right-angle splint seen
in position { X-ray tracing).

Shait of humerus.
Epiphysis,

Fig. 229.—Separation of the lower humeral epiphysis (X-ray tracing) (Massachusetls General
Hospital, 742).

epiphysis of the internal epicondyle is entirely separate from the
large, general, lower, humeral epiphysis.
This is a not uncommon accident. It occurs usually in children
1z
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under ten years old. There is no change in the relations of the
three hony pninls. It somewhat reseinbles transverse fracture

A
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— — 4 — — Shaft of humerus.

————- Lower humeral epiphysis and
hits from the diaphysis.

= -;"— — = Capitellum.

Fig. z25.—Separation of the lower humeral epiphysis, Child nine years of age. Separa-

tion reduced. Capitellum and epiphysis distinctly seen in the lateral view. Internal angular
tin splint shownmn.
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Fig. az6.—Separation of the lower epiphysis of the humerus, afier union. Anteroposterior

view. This figure illustrates the fact that the epiphyvsis does not include the condyles of the
humerus [ X=ray tracing ).

above the condyles. The diagnosis is made upon the following
points: The age of the individual; the history of the accident;
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the existence of abnormal mobility at a very low level on the
humeral shaft; anteroposterior mobility very marked, lateral
mobility being less marked; muffled crepitus (this term is very

f
/
/
{
/
= "f_ — — —— United humeral

I epiphysis,
_— - = Capitellum.

Radial epiphysis.

Fig. 227.—Separation of the lower humeral epiphysis, after union. Lateral view. Extension
normal. Flexion to a right angle (X.ray tracing ) (Massachusetts General Hospital, 1556).

Fig. 223, — Compound
fracture of elbow—T-frac-
ture—following epiphyseal
lines in part. Boy of about
nine vears of age. Forecarm
also extensively injured,
Amputation.

suggestive, and is used by Poland).

Fig. 220.—T-fracture of
elbow. Man of foriy-five,
fell twenty feet and struck
elbow, producing com-
pound fracture. Arm am-
putated (Warren Museum,
specimen oog ).

Fig. az0.—T-fracture of
humerus, low down. Man
of fortv-eight, fell down-
stairs. Arm amputated
{(Warren Museum, speci-
mefn 1102 ).

The breadth of the lower end

of the humeral fragment is broader than in the case of a fracture
(see Figs. 220 to 227 inclusive).
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(k) T-fracture into the Elbow-joint (see Figs. 228, 229, 230):
The traumatism which causes this injury may be extremely slight.
If the two condvles are grasped, crepitus and abnormal mobility
will be detected. The relations of the three bony points will be
disturbed, according as one or both condyles are displaced. The
transverse measurement of the condyles will be found to he 1n-

E"'lg, z_T.:,—.\[d:I:hm:E ol mapuiaciure i_'u:l' I:;1:| inlﬂ"n:ﬂ F':ij:l:ll-i,l”nlt .l|-||-|.i:|:1.: i, Form ihl:rl:r which
piece of tin is folded {(with vise and hammer); & shows the bend in the back ridge completed
{bent with pliers, hammered close in the vise): ¢, the completed splint with edges shaped and
covered with adhesive plaster, and with the sarfaces of the splint properly concaved,

Fig. zz2.—Patterns of pieces used in making the usual (soldered) internal right-angle splint,
- seen applied in figure 242,

creased. There will be abnormal lateral mobility, both in addue-
tion and abduetion.

A systematic anatomical examination of injuries to the elbow
under an anesthetic will overcome much of the indefiniteness that
surrounds these injuries. A crushed elbow, feeling to the ex-
amining hand like a bag of bones, can not always be accurately
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diagnosed, some of the details of the lesions naturally remaiming
undetermined. The Réntgen ray in these doubtiul cases will be
of material assistance. The importance, however, of making such
a careful eliminative examination as is deseribed, both from the
point of view of treatment and prognosis, can not be overesti-
mated.

Treatment.—The object of treatment is to restore the elbow-
joint to its normal condition. If the fracture is attended by great
swelling, it will be necessary to temporarily support the arm until

Fig. 233.—Supracondyleid fractureof the hbumerns. Method of reduction hefore applying
retentive splint. Countertiraction on upper arm. Traction on condyles of humerus with right
hand: backwurd pressure with thumb of left hand. Alse illustrative of method of beginning
acute flexion.

the swelling reaches its maximum and begins to subside. The
right-angle internal angular splint is the most satisfactory for this
purpose (see Figs. 231, 232). The maximum swelling will have
taken place after forty-eight to seventy-two hours. This tem-
porary dressing will rarely be needed. In general, it may be stated
that the arm should be placed in that position in which it is found,
upon experiment with the fracture under consideration, that the
fragments are best held reduced.

Fractures of the tnternal epicondyle, of the internal condyle, of the

~in
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external condyle, and T-jractures info the joint are best treated, as a
rule, in the acutely flexed position.

Experimental evidence, both upon the cadaver and on the
anesthetized living subject, confirmed by clinical experience ex-
tending over a number of vears in the hospital and private practice
of many different surgeons, demonstrates that the acutely flexed
position activelv reduces and holds reduced the fractures previ-

Fig. 234.— Left elbow in position of forced flexion. Gauze in bend of elbow. Thinaxillary
pad. Pad under hand and wrist. Gauwze protection under forearm, held by safety-pin from
slipping. Adhesive plaster maintaining flexion. Skin protecied on upper arm by gauze com-
press from cutting of adhesive plaster.

ously mentioned. In the acutely flexed position the coronoid
process in front, the trochlear surface of the olecranon behind, and
the fasciz posteriorly and laterally, together with the tendon of
the triceps posteriorly, hold the fragments reduced and close to the
shaft of the humerus. -

Method of Using the Acutely Flexed Position: The condyles of
the humerus are grasped by the thumb and finger of one hand,
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a finger of the other hand is placed in the bend of the elbow, trac-
tion is made upon the forearm, and it is slowly flexed to an acute
angle. While the forearm is being flexed, traction and lateral
pressure are brought to bear upon the loose fragments of the
humerus to correct existing malpositions.. These manipulations
will materially assist in the reduction (see Fig. 233).

The degree of flexion will he determined by the obstruction

Fig. 235.—Applving figure-of-eight cravat to flexed elbow Fig. 236.—5trap from
{after Lund). elbow to cravat Lo prevent
abduoction of flexed elbow.

offered by the local swelling. If the swelling is great, or is likely
to increase very much, then the degree of flexion must be less than
when there is no swelling. In the bend of the elbow, to prevent
chafing, is placed a piece of gauze upon which has been dusted
a dry powder. This acutely flexed position is maintained by an
adhesive-plaster strap, three inches wide, passing about the arm
and forearm (see Fig. 234). This strap should be placed upon the
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upper arm as high as the axillary fold, and upon the forearm just
ahove the styloid of the ulna. A piece of linen or compress cloth
(cotton cloth) is placed under the forearm and hand where they
would come in contact with the skin of the chest. This should be
pinned so as not to slip from position. The arm thus flexed is
supported by a swathe sling (see Fig. 235) made of cotton cloth,

Fig. z37.—Fastening figure-of-eight cravat over folded Fig.2:5.—Adhesive
compress on opposite side of chest. Elbow region open 1o plaster strip showing
inspection. bits of gavre arranged

g0 a5 to protect skin
from plaster without
impairing efficiency of
the plaster.

fifteen inches wide, folded three times, and long enough to extend
twice around the body. This is applied as illustrated (see Figs.
235, 236, 237).  The elbow is held to the side by pinning a strip of
compress to the swathe at the elbow and posteriorly (see Fig. 236).

Precautions in Using the Acutely Flexed Position: The arm is
inspected each day for the first week. It is necessary to note
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whether with the increase in the swelling the flexion of the arm
should be diminished, and whether with diminution in the swell-
ing flexion may be increased with safety. The radial pulse should
be felt as the flexion is diminished, so as to avoid compression of
the vessels at the bend of the elbow. There should be no pain
associated with this acutely flexed position. A certain amount
of discomfort may be complained of. Real pain will be indicative
of too great pressure, and if it is present, the forearm should be
less acutely flexed. Chafing should be looked for at the bend of

Fig. 2zo.—~Fracture of the elbow. Application of the internal right-angle splint. First
strap already applied. Mapner of holding splint and arm as the forearm is flexed up to the
splint {see Fig. z4o).

the elbow, under the forearm and hand and on the chest, where,
if necessary, fresh powder and compress cloth should be placed.
The edge of the adhesive plaster may cause chafing of the skin
upon the posterior surface of the forearm and upper arm. It may
be necessary to place beneath the plaster small, carefully folded
compresses of cotton cloth to protect the skin (see Fig. 235).

Later, in changing the adhesive plaster, the skin mayv be washed
with alcohol and then with soap and water, to the great comfort
of the patient. The alcohol removes all adhesive plaster sticking
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to the skin. If the adhesive plaster chafes the skin, as it so often
does in children, it will be necessary to place a bit of gauze under
the adhesive-plaster strips, leaving enough of the sticky side of
the plaster uncovered to eatch the skin and thus keep it from slip-
ping entirely loose. The carrving angle of the arm will be pre-
served if the fragments are approximately reduced; it can not
be maintained otherwise. The acutely flexed position reduces
the fragments in the fractures under consideration; therefore it
will preserve the carryving angle.

Transverse Fracture of the Shajt above the Condyles.—There is

Fig. 2g0.—Fracture of the elbow. Application of the internal angular splint. Placing second
strap. The apngle of the splint is crowded into the bend of the elbow (see Fig. 230).

usually an overlapping of the fragments. This is evident in the
backward displacement of the lower fragment and forearm and in
the forward displacement of the upper fragment.

It will be necessary in order to effect reduction of this fracture
to make, with the aid of an assistant, countertraction and pressure
backward upon the upper fragment while traction and a forward
pull are made upon the lower fragiment by grasping the arm above
the condvles (see Fig. 233). The internal right-angle splint will
best hold this fracture, for it exerts continuous pressure backward
upon the upper fragment and prevents displacement (see Figs.
239, 240). It 1s padded with sheet wadding and applied as illus-
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trated. Two straps are needed upon the forearm to hold this
splint in good position (see Figs. 241, 242). The strap at the
wrist should be so applied that there is no pressure upon the sty-
loid process of the ulna. Long-continued pressure upon this bony
process would cause a pressure sore. In applyving the adhesive
plaster it is wise to apply it so loosely that there is no undue pres-
sure upon the arm, which might retard the circulation. The arm
is then covered with a roller bandage of sheet wadding, over which
is placed a roller bandage of cheese-cloth. This should be applied
smoothly and firmly from the hand to the upper end of the splint.

Fig. z41.—Twao straps insufficient to hold Fig. za2.—Third strap is necessary to hold
elbow in internal right-angle splint.  Splint the splint close to the flexed elbow.,
has slipped away irom the bend of the elbow.

As the swelling about the elbow begins to subside, pads of cotton
cloth (compress cloth) may be placed at each side of the olecranon
below each condvle. The pressure of a frequently renewed ban-
dage on these pads will hasten the disappearance of the swelling.
It is important to avoid the forward and backward deformity in
treating this fracture (see Figs. 243, 244, 245)-

Dislocation of Both Bones of the Forearm Backward.—If there
is no tendency to displacement after reduction is accomplished,
the right-angle position with internal splint is the best treatment.
If, on the other hand, there is a tendency to displacement, the
acutely flexed position will be the best for the arm because in
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case the coronoid process is broken it will insure its close approxi-
mation to the ulna.

Separation of the lower epiphysis of the humerus will be best
treated in the right-angle position, the same as a fracture of the

humerus above the condyles (see Figs. 223 and 225).

Fig. 244 —Supracondyloid iracture, Oh-

Fig. 243.—Supracondyloid fracture, Ob-
liquity of the line of iracture from behind lignity of the line of fracture from above
downward and forward. Diagram show- downward and backward. Diagram show-
ing anterior deformity with elbow flexed. ing posterior deformity if acute flexion of
forearm is attempred,
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Fig. 245.—Supracondyloid fracture with slight anterior displacement, wired. Recovery,
with slight anterior bending of fragments.  Wire seen v séfn (X-ray tracing. Mazsachusetis

General Hospital, 1o77]).
Fracture of the neck of the radius is best treated by the internal

right-angle splint.
Fracture of the olecranon is discussed elsewhere.
The After-care of Injuries to the Elbow.—The reapplying of

splints and of apparatus should be done often enough to be sure



THE PROGNOSIS OF FRACTURES OF THE ELBOW | al#]

that they are efficient, and that there is no undue swelling or pres-
sure upon the arm. Rebandaging the hand and the arm each day,
if the internal angular splint is used, is important. All apparatus
should be removed at least once a week, and carefully mnspected
twice during this interval. Passive motion should be instituted
late rather than earlv. In most instances it will be wise to delay
passive motion until union is firm—from the fourth to the sixth
week. It should be of the gentlest sort; passive motion that is
painful does harm.

Massage to the hand, wrist, forearm, elbow, and upper arm,
after the primary swelling has begun to subside, is of great value.
It should be given at first without disturbing the apparatus and
the retentive adhesive plaster. Given every other day, it will
accomnplish considerable in maintaining the integrity of the mus-
cles of the part. The emplovment of a professional masseuse 1s
not always necessary. The physician should give the massage or
instruct a competent person how to give it.

(hnission of Splint or Retentive Apparatus: This should be
tentative and gradual after union is known to be firm—in the
fifth or sixth week. The arm should be allowed in a sling without
the splint for an hour and then the splint applied. The follow-
ing day a longer interval is granted without the splint. Gradu-
ally, the splint is removed entirely. A snugly fitting bandage
will often prove comfortable as a support on first leaving off the
splint. Passive motion, massage, and active use of the arm will
now assist in regaining the use of the joint. At this stage the
carrying of dumb-bells, pails or baskets filled with sand, and the
doing of certain gymunastic movements with the injured arm
will be of material aid. All viclent exercise of the part is to be
avoided. That amount of exercise may be allowed that leaves
the arm moderately tired. A fatigue that is not recovered from
within a half-hour’s rest is excessive.

The Prognosis.—Up to the time of the present introduction
of the acutely flexed position in the treatment of fractures at the
elbow, the movement most easily lost and with greatest difficulty
regained was that of flexion. By the use of the acutely flexed
position in suitable cases the prognosis has improved remarkably
in this respect. Now all of flexion is ordinarily preserved, and
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the more easily acquired extension is obtained as usual, so that
the prognosis as to motion in these cases is good. Although ana-
tomically perfect results are not always obtained, most fractures
of this region recover with a useful arm. These fractures of the
elbow region should be kept under observation for at least four
months. It is wise to treat such cases until all that can be
achieved toward a restoration of function has been accomplished.

At the time of the first examination of the elbow the nature of

Fig. za6.—Diagram to show the amount of the limitation of extension that may be caused
by very moderate callus (@) in the olecranon fossa, without displacement of fragments | median
section of dry bones),

the injury and its seriousness should be explained carefully to
the patient or his friends. A guarded outlook should be ex-
pressed, particularly with reference to the function of the joint.
Some limitation of motion may exist after all that is possible has
been done (see Fig. 246). How much limitation of motion will
exist it is impossible to state. There may be none whatever,
The patient and his friends should be encouraged with the state-
ment that just as great usefulness of the elbow-joint will be ob-






CHAPTER X
FRACTURES OF THE BONES OF THE FOREARM

FRACTURES OF BOTH RADIUS AND ULNA

THE most common seats of fracture are in either the middle or
lower thirds of the bones. The fracture of the radius is often a
little higher than the fracture of the ulna (see Figs. 247-251 inclu-
sive).

Symptoms.—The arm can not be used without pain. In a
muscular or fat arm with little separation of the fragments there
may be no deformity excepting the localized swelling of the seat
of fracture. Deformity will be determined by the displacement of
the hones. If the seat of fracture is not obvious, the forearm
should be grasped by the two hands (see Fig. 252) and gentle but
firm movement attempted, to determine the presence of abnor-
mal motion and crepitus. Motion should be attempted in all
directions, for the bones may be fractured and vet be locked when
movement i1s made in one direction only.

Incomplete or Greenstick Fracture of the Bones of the
Forearm (see Figs. 253, 254, 255).— T'his is a partial break across
the bone, with bending at the seat of fracture. In children be-
tween the ages of two and fourteen years injury to the bones of
the forearm results usually in a greenstick fracture. Either one
or botk bones may be broken. One bone may be completely
fractured while the other is incompletely broken.

Deformity is very evident. Pain and tenderness at the seat of
fracture are present. Crepitus is absent unless one bone is com-
pletely fractured. Children having these fractures are often seen
a week or two after the injury; they are said to have ‘‘sprained
the arm™ and “‘are unable to use it well at the present time.”
Careful inspection will detect the characteristic bowing at the
seat of a greenstick fracture. Slight callus will be present if a
little time has elapsed since the injury.

12
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194 FRACTURES OF THE BONES OF THE FOREARM

Fracture of the Neck and Head of the Radius.—These frac-
tures are rarelv unassociated with lesions of the humerus and
ulna. A fracture of the external condyle of the humerus and
backward dislocation of both bones of the forearm have been
noted with these fractures.

Local swelling and tenderness over the radial head and neck are
apparent. The swelling is greater than in a simple subluxation
of the radius, and is limited to the upper third of the radial side
of the forearm. There is pronation of the forearm. Flexion and
extension, in the absence of associated lesions such as fracture of
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Fig. 245 —Fracture of both bones of the Fig. 230.—Fracture of both bones of the

forearm near the wrist, at ahout the same forearm near the wrist ; different levels. No
level. Radial displacement of whole hand. displacement in either place (Massachusetis
Deformity of wrist resembling somewhat  General Hospital, 1384. X-ray tracing ).
that of Colles® fracture (X-ray tracing).

the external condvle of the humerus, are possible. Attempted
rotation of the radius,—that is, supination,—elicits pain, muscular
spasm, and perhaps crepitus. The head of the bone does not
usually rotate with the shaft, at least not as it does normally.
Subluxation of the radial head and fracture of the external con-
dvle of the humerus are the two lesions with which a fracture of
the radial neck and head is most often confused. The points of
difference have been indicated. The X-ray is here of decided
value. It is often difficult on account of overlving muscle and
swelling of the soft parts to palpate the head of the radius with
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accuracy. Pressure over the shaft of the radius at about its mid-
dle elicits pain, if a fracture of the radial neck be present, at the
seat of fracture. An X-ray of the elbow will determine a diagno-
sis.

Fracture of the Shaft of the Radius (see Figs. 259-264 inclu-
sive).—This is usually caused by direct violence. The fracture
occurring at any part of the shaft presents no unusual symptoms.
The head of the bone does not rotate with the shaft unless the
fragments are locked. Abnormal mobility, pain, and crepitus are

|||q{||l'|'.l|.
N Greater sigmoid cavity
"y

Radial head. of the ulna.

Radial shaft. —

Ulna shaft.

Fig. 250.—Common displacement in fracture of the neck of the radius {after Mouchet).

present. The displacements vary with the situation of the frac-
ture. Pronation and supination will be limited and painful. This
fracture has been mistaken for a subluxation of the radial head.
A fracture of the radial shaft at the junction of the lower and
middle thirds will sometimes suggest very plainly the lateral de-
formity in a Colles’ iracture, the prominent ulna and apparently
shortened styloid process of the radius being in evidence. If the
fracture occurs in the upper third of the bone, the displacement
of the upper fragment will be considerable.

Separation of the Lower Epiphysis of the Radius (see Figs.



Fig. zs1.=Fracture ol"llml:l bones of the Fig, z52.—Fracture of hoth bones of the
forearm at the middle, showing falling to= forearm, showing differences in level and
gether of broken ends (X-ray tracing ). that the seat of (racture is in the lower

third of bones.

|
\|

Fig. 253 —Fracture of radins alone, Slight lateral, considerable anteroposterior, dis-
placement. The fallacy of depending upon an X-ray taken in one plane only is here illus-
trated (X-ray tracing).

196
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265, 266).—The lower radial epiphy sis unites to the shatt of the
bone at the twentieth year. Previous to this age a separation
of the epiphysis is not at all uncommon. Many cases of separa-
tion of this epiphysis are thought to be Colles’ fractures, and the}
are treated as such. The treatment of a Colles’ fracture may pre
sent considerable difficulties. Ordinarily the treatment of a
separation of this epiphysis is simple. There is little difficulty in
maintaining the fraginents in position in separation of the epi-
physis. The epiphyseal separation requires a short time in splints.

A soft, cartilaginous crepitus is felt. There are usually less

swelling and less pain than in a Colles’ fracture. The deformity

is quite constant: a prominence near the carpus on the dorsum of
the wrist and a prominence higher up on the palmar surface of
the wrist. There is almost no tendency to reproduction of the
deformity after it is once reduced.

Fracture of the shaft of the ulna occurs usually because of a
direct blow received upon the arm raised for protection. It is
more uncommon than fracture of the radius (see Figs. 268,
265G ).

Localized tenderness, pain upon attempting to use the forearm,
obscure discomfort in the arm after an injury—these may be
the only signs of fracture. There is no general swelling of the

forearm. Ordinarily, there will be very little displacement, be-
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cause the radius serves as a splint for the broken bone. Crepitus
mayv be detected if the ulna is grasped between the fingers, placed
either side of the fracture, and motion is attempted. The shaft of
the ulna being subcutaneous throughout its entire extent, the
tender seat of fracture can be easily determined (see Fig. 270).
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