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[Reprinted from the Boston Medical
of March 12, 1

BY J. COLLINS WARREN, M.,D,, LI:R
Professor of Surgery in Harvard Universitfl.™

e

MRrs. B., thirty-five years of age, is tall and thin and
has enjoyed good health. Has had two children. For
a number of years has supposed she had rheumatism
in her shoulder, and for two or three years much pain.
The principal pain is at about the middle of the right
clavicle, extending down the arm and sometimes reach-
ing the lower end of the ulna. Of late the power of
the arm seems to have diminished, and the pain has
increased so that she is frequently prevented from
sleeping at night.

On examination a bony tumor is observed behind the
middle of the right clavicle, arising apparently from the
first rib; overlying it is a large artery which at times
appears to give a sensation of pulsation to the whole
tumor. The outer border of the tumor is particularly
sensitive, on the opposite side of the neck a similar
bony prominence is felt, but it is much smaller.

A large rectangular flap was turned up, uncovering
the whole region of the tumor, and after the fascia
was incised a bony mass was observed upon which
lay on the inside the subclavian artery and on the
outside the brachial plexus. On further dissection the
bony mass was found to be a rib articulating with
the first rib by a facet situated a short distance behind
the insertion of the scalenus anticus. The scalenus
medius was inserted into the cervical rib. This rib
was disarticulated and removed piecemeal, nearly up

1 Read at the first Clinical Meeting of the Medical Board of the
Massachusetts General Hospital, December 16, 1895,



to the point of its origin from the seyenth cervical
vertebra.

The removal of the bone seemed to relax the brachial
plexus which had been somewhat stretched by the
the arching position of the bone. The wound healed
by first intention and the patient has experienced little
or no pain since and is recovering the use of the arm.

[The patient was shown at the meeting, about two
months after the operation, and expressed herself
greatly relieved by the operation. The arm is
steadily gaining in strength. The rib was also shown
as well as several specimens of cervical rib kindly
loaned by Prof. Dwight from the Warren Museum. ]

Reference to the literature of this subject shows an
exhaustive paper by Ehrich ? of which the accompany-
ing is an abstract.

Although the occurrence of cervical ribs is not un-
common, cases in which they have given rise to symp-
toms are exceedingly rare in literature. They are
usually accidentally discovered, and possess only an
anatomical and embryological interest. Gruber, at St.
Petersburg, has described 76 cases; and Pilling, of
Rostock, has increased the number to 139. In only
three of this large number did the cervical rib give
rise to symptoms. Ehrich is able to add two cases
from personal knowledge, and five from literature,
making ten cases.

Cervical ribs are second in frequency of recurrence
to lumbar ribs. They have been found at all ages
down to a six-months’ embryo. They occur oftener
double than single. In Pilling’s cases, the proportion
was 87 to 16. They always are connected with the
seventh cervical vertebra. They have a costal carti-
lage only in those cases where they articulate with the
first thoracic rib or with the sternum.

? Beitridge zur klinische Chirurgie, Bd. xiv, Heft 1.
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The connection with the first rib is usunally with the
bone itself, and may be bony or fibrous. It may be
connected with the cartilage, and in this event the
connection is fibrous,

In the first, or rudimentary form the rib reaches no
farther than the transverse process of the vertebra.
In the second, or more developed form the rib extends
beyond this point. In the third form the rib extends
far beyond this point, even forward as far as the car-
tilage of the first rib, and unites by a ligament or by
its end with the first rib cartilage. In the complete
form the cervical rib resembles a true rib, and has a
cartilage uniting with that of the first rib,

With regard to the relation of the subclavian artery
to the cervical rib, the artery always runs over it when
the rib is of sufficient length, otherwise the artery
runs in front of it and over the first rib. In the cases
where the rib has caused symptoms due to pressure
in the subclavian artery and brachial plexus, it has
seemed to “ grow forward” onto them and cause
pressure symptoms.

In all the eight cases which Ehrich has found re-
ported, there have been present symptoms of pressure
on the brachial plexus. In three cases pressure on the
subclavian artery has given rise to aneurism, in the
others to thrombosis somewhere in the course of the
artery, and interference with nutrition has resulted.

Poland reports a case of double cervical rib in
which aneurism was produced on the right, which was
cured by digital compression for ninety-six hours.
Poland described this as a case of abnormally high
first rib, but his description leaves little doubt that he
had to do with a case of double cervical rib.

Adams reports a case of double cervical rib, with
aneurism of the subclavian on the left, verified by au-

topsy, which he described as rudimentary or deformed
first ribs,
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Baum reports a case similar to Poland’s, in which
the condition was recognized as due to a cervical rib,
and the aneurism cured by compression.

Hodgson and Choper report cases in which throm-
boses were produced in the distribution of the subela-
vian, attended with a lowering of temperature, and in-
terference with the nutrition of the arm.

Coote operated on a case in which an exostosis
growing from the end of a cervical rib lifted up the
subclavian so as to simulate an aneurism. Pressure
symptoms were relieved by the operation.

Planet operated and resected the end of a cervieal
rib for symptoms dune to pressure on the brachial
plexus. The pleura was opened during the operation,
but no harm resulted, the pneumo-thorax even disap-
pearing. Recovery from the symptoms followed the
operation.

Fischer operated upon an exactly similar case.

Ehrich’s first case was that of a seventeen-year old
female, for whom Madelung extirpated a cervical rib
for symptoms of pressure in the brachial plexus and
subclavian, The use of the arm was recovered, but
pulsation never returned in the brachial.

The second case was a male, twenty-four years of
age, on whom Karg operated for pressure in the sub-
clavian and brachial plexus, and found the subclavian
compressed between two ribs, which were connected
with the sixth and seventh cervical vertebrz. After
the operation a small aneurism of the subclavian was
found. The pressure symptoms disappeared.

The symptoms produced by cervical ribs may be
classified as local and functional. The second group,
functional symptoms, may be also divided into two
groups : (1) symptoms due to pressure on the bra-
chial plexus, and (2) those due to pressure on the
vessels.
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The local symptoms are:

(1) A bulging, instead of the normal depression of
the parts, just behind the posterior border of the
sterno-mastoid muscle and above the clavicle.

(2) A visible and tangible superficial pulsation high
up in the supraclavicular region. (This may be absent
if thrombosis has taken place, or if, as often happens,
the subclavian runs in front of and not over the rib.)

(8) The presence of a smooth, immovable tumor of
bony hardness, in the supraclavicular region.

The functional symptoms are :

(1) Disturbance of the circulation, such as aneurism,
believed to be due to the sharp bending of the subclav-
ian, or compression symptoms, such as thrombosis,
attended with pallor and coldness of the arm, perhaps
gangrene of the fingers and muscular atrophy. (This
may be in part due to the compression of the plexus.)

(2) Symptoms due to pressure on the brachial
plexus are motor and sensory disturbances, such as
pareses, severe neuralgiac pain and paresthesia, numb-
ness, ete.

Other bony tumors in the same region, for example,
existing from a first rib, may produce the same symp-
toms, though they are usually less marked.

The prognosis after operation is good.

Since the above paper was written, four other cases
have been published.?

In addition to Ehrich’s paper I find reference also
to one by Tilmann* who reports the case of a seam-
stress, forty-four years of age, who had suffered for
seven years with pain in the left side of the neck and
had trifling sensation in the left arm with loss of
strength and emaciation of the muscles. During the
operation the left plenra was opened ; but this did not

® Bernhardt: Berliner klin. Woch., No. 4, 1895,
¢ Deutsche Zeitschrift fiir Chirurgie, Bd. xli, p. 330,
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November 25, 1895, four and a half years after the

injury, who reports as follows: i
There is an elliptical scar six inches long encircling

Fia,. 1.

the internal malleolus (Fig. 1). The arch of the right
foot is somewhat exaggerated. There is a slight condi-
tion of claw-toe. The patient walks well, except in go-
ing up and down stairs. Here, of course, the limitation
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of motion in the ankle-joint is much more noticeable
than in walking on level ground. There is no pain
except under the ball of the foot after long etanding

Fia, 2.

or exercise, The motion of flexion and extension is
limited to about ten degrees; most of this comes
through the tarsal joints rather than in the ankle-
joint itself (Fig. 2). Eversion and inversion are im-
possible. There is a slight atrophy of the right calf
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enlarged until it finally extended in a semicircular di-
rection from the iliac fossa to the margin of the carti-
lage of the ninth rib. As the flap thus made was
turned back, it became evident that the seat of the in-
flammation was in the neighborhood of the right hypo-
chondrium. On reflecting back the ascending and
- transverse colon, a perforating ulcer of the duodenum
was discovered, which formed the centre of an inflamed
area, around which the adjacent coils of intestine were
glued together, shutting it off partially from the gen-
eral peritoneal cavity. There was no collection of
pus within this area, but its walls were covered with a
deposit of yellow lymph. The lacerated bowel, hav-
ing been partly isolated, the opening was closed by a
number of silk Lembert sutures, without any attempt
to refreshen its edges.

The toilet of the peritoneum was then made as care-
fully as possible, the infected portions being douched
out with boiled water. A drainage-tube surrounded
by iodoform gauze was laid from the point of intesti
nal suture to the middle of the abdominal incision
giving ample vent to any fluids which might form.
The rest of the external wound was united by silk
sutures and a voluminous antiseptic dressing was ap-
plied. The patient recovered well from the ether and
was quite comfortable Sunday night. The tempera-
ture was slightly lower the next morning, but the
pulse had risen to 120. He was free from pain dur-
ing the day, but complained of great thirst, vomiting
constantly a brownish substance after drinking. The
temperature continued to rise from that evening, and
the patient continued to fail until death took place on
the afternoon of the third day. There was no move-
ment of the bowels at any time. No post-mortem ex-
amination was made, but the wound was reopened.
On removing the stitches Dr. Francis found the tube
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spine, beginning at the acromion process. The ekin
flaps having been reflected from the tumor, the tra-

FiaG. 1.

ezius was separated from the inner and superior
border of the bone. The acromion process was then
separated from the clavicle, and the coraco-clavicular
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licament was divided. The muscular attachments at
the outer borders of the bone were next severed, and

Fig. 2.

the tumor was seized and lifted upward, forward and
ontward. This movement brought into prominence
the coracoid process, which now projected backwards.
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The muscular attachments of this process being
divided, the shoulder-joint was opened, the glenoid
cavity liberated and the scapula removed. Two small
glands at the inferior angle of the scapula were also
removed. The hemorrhage was slight during the
operation, about thirty vessels being tied. A thick
layer of the capsule of the bursa beneath the deltoid
was stitched to the periosteum at the outer end of the
clavicle. The trapezius and the deltoid muscles were
stitched together and all divided muscular tissues* con-
nected with the arm were attached when possible to
the muscular stamps springing from the thoracic wall.
The, wound was united with silkworm-gut sutures,
and a small gauze drain was left in for twenty-four
hours in the axilla. There was little shock, and the
wound healed by first intention.

The boy has since been subjected to the Coley anti-
toxin treatment on the principle of a post-operative
treatment for sarcoma.

The patient was first inoculated with three minims,
January 20, 1896, thirty-two days after the operation.
After four hours the temperature rose to 101.8°. No
constitutional symptoms. Eighteen hours after inocu-
lation the temperature had reached normal again ; the
pulse was scarcely affected at all.

Second inoculation, January 22d, six minims. KEight
hours later the temperature was 99.8° and remained
so during the 22d and 23d, striking normal again on
the 24th.

Third inoculation, January 23d, eight minims. No
reaction. The temperature, which at time of inocula-
- tion was 99.2° steadily came down to subnormal, so
that eight hours after the temperature was 97.2°.

Fourth inoculation, January 24th, six minims. No
local or constitutional reaction. Temperatore and
pulse continued close to normal.

Fifth inoculation, January 27th, eight minims.
Eight hours later the temperature rose to 99 87
Slight constitutional symptoms.
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Sixth inoculation, January 28th, ten minims. One
hour and a half after injection the temperature began
to rise, and in six hours reached 101°. Normal again
in twenty hours. No constitutional disturbance.
Slight local reaction, that is, redness and swelling.

Seventh inoculation, January 30th, ten minims. No
reaction whatever.

Eighth inoculation, January 31st, ten minims.
Eight hours later the temperature rose to 102.2° with
out any constitutional disturbance. Considerable local
reaction. The temperature did not touch normal
again until February 2d, when the last injection (ten
minims) was given without reaction of any appreciable
kind.

The syringe used had a glass barrel ground at the
ends to hold the needle and piston collar. The
plunger was of asbestos, which was heated in a flame
while the other parts were boiled. The skin was pre-
pared several hours before injection by scrubbing with
ether and corrosive and dressing with a corrosive
pad.

These injections were all given in the afternoon be-
tween three and five o’clock. The material used was
the filtrate containing the toxic products of the strepto-
coccus of erysipelas and the bacillus prodigiosus.

Notwithstanding this treatment two small glands ap-
peared at the lower end of the dorsal wound about one
month later. These were promptly removed and there
has been no recurrence since.

The patient when last seen, on June 10th, was in
excellent health and was able to use the forearm with
ease, but was able to lift the elbow ouly a few inches
from the side of the body. The contour of the
shoulder (Fig. 2) is remarkably well preserved.
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creased ; phosphates, increased; albumin, good trace;
sugar, absent; amount and character of sediment,
much. Great quantities of crystalline. Triple phos-
phates. Much pus, bladder epithelium and blood.

March 5th the patient complained greatly of an ob-
struction of the flow of urine, and on examination of
- the meatus a foreign substance was observed by Dr.
Richardson, protruding from the urethra. On being
called in consultation by Dr. Richardson, I found, on
examination, what was apparently a slough, about the
size of two joints of the little finger protruding from
the meatus. It was decided to etherize the patient,
and to make a thorough exploration of the bladder.

The patient was then placed in the lithotomy posi-
tion, and traction was made with the dressing forceps
upon the protruding mass, which gradually emerged
from the urethra, which was greatly distended by the
operation. A fresh hold was then taken with the for-
ceps, and rolls of sloughing tissue continued to be
pulled out until a membrane the size of a small pocket
handkerchief had been extracted from the bladder in
one continuous mass. A large quantity of pus escaped
as the last corner of the slough was withdrawn from
the urethra ; the bladder was then washed out with an
evacuator and carefully examined for stone and
sloughs. Bimanual examination of the interior of the
pelvis showed the uterus to be in good condition, but
somewhat retroflected by an indurated mass, which
occupied the region of the fundus of the bladder.
No disease of the uterine appendages could be de-
tected.

No constitutional disturbance followed this opera-
tion. There was at first complete incontinence of
urine. The bladder was daily washed out with a
weak solution of permanganate of potash and later
boracic acid. No more slough was evacuated from
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the bladder. The patient was at times able to retain
small quantities of urine, but suffered from inconti-
nence, chiefly at night. She left St. Margaret’s in a
greatly improved condition on May 2d.

The following is Dr. Whitney’s report of his ex-
amination of the specimen :

The specimen from the bladder of Mrs. X. was a thin
membrane, one side of which was relatively smooth and
covered with incrustation of triple phosphate crystals.
The other side was ragged and was infiltrated with opaque,
greenish-yellow pus. l'i\licmscupic examination showed the
membrane to be largely made up of fibrous tissue, traversed
here and there by the remains of blood-vessels.

When stretched out, the membrane measured twenty by
fifteen centimetres. Besides this there were several other

smaller fragments.
There was no trace of an epithelial surface to be found,

nor were there any muscular fibres.
Its character is similar to that of the submucosa of the

bladder.

Dauring the summer, the period between the evacua-
tions of urine greatly increased, reaching two and
one-half hours. As the patient did not, however,
have full control of the bladder during the day, she
was advised to wear a rubber urinal, which enabled
her to go about much more than before. An exami-
nation of the bladder with the catheter in Oectober,
1893, showed that there was a residual urine of about
two ounces retained behind a bar at the neck of the
bladder after efforts on the part of the patient to pass
water. A report from the patient, on January 24,
1894, shows that she is able to go about as much as
when in ordinary health, and has been able to dispense
with the apparatus She still finds some difficulty in
emptying the bladder, the urine passing in quantities
of about three ounces, at intervals of a minute, until
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present one, only nine died. In women expulsion of
the necrotic mass is much more easy than in men.

Gottschalk ® refers to three fatal cases caused by
pressure of a retroflexed gravid uterus.

Fenwick " showed a specimen of entire exfoliation
of the mucous membrane from the bladder of a man,
removed through perineal section done for relief of
long-standing purulent cystitis.

Haultain (cited by Fenwick), collected 53 cases of
this disease, 33 of which were associated with preg-
nancy, and 20 due to septic infection, ete.

One of the immediate results of the process of
necrosis and elimination may be spontaneous rupture
of the bladder wall.

A secondary result is the deformities caused by the
cicatricial tissue in the process of repair. Any suppu-
rative cystitis involving the submucosa cannot be cured
without some contraction of the bladder.

Restoration of the sloughing structures and com-
plete return of the normal bladder functions have
been noted in many of these cases. The capacity of
the urinary bladder for repair, even under the most
unfavorable circumstances, is illustrated by many of
these cases, notably those of Morez, Fenwick and
Lockhart.

This capacity of the bladder for repair has also
been demonstrated in cases of resection of a large
portion for any cause.

One of the most remarkable cases illustrating the
possibility of the restoration of the bladder is that of
Loumeau, of Bordeaux.®! The case was that of a
woman thirty-five years of age. During an operation
for the removal of adherent and suppurating uterine

¢ Archiv. f. Gyn=col., 1894, vol. xlvi.
7 Lancet, January 27, 1854,
8 Chirurgie des Voies Urinaires, 1893.
















