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THE TREATMENT OF BRAIN ABSCESS BY UNROOFING AND
TEMPORARY HERNIATION OF ABSCESS CAVITY WITH THE
AVOIDANCE OF USUAL DRAINAGE METHODS'

WitH Notes oN THE MANAGEMENT oF HErNIA CEREBRI IN GENERAL

scribed in the treatment of brain ab-
scess have been based upon three well
' recognized principles:
1. The drainage of the abscess cavity,
2. Prevention of extension of meningeal
| infection,
3. Prevention of hernia cerebri.
Various authors have described different
| methods of exposures for the purpose of drain-
age of an abscess cavity. Adson (1) has ad-
vised an osteoplastic flap with drainage of the
abscess cavity, the drain being brought out
!thruugh a separate trephine opening made
through the osteoplastic flap. Eagleton (3)
has advised the osteoplastic flap for abscesses
| located in the middle fossa and frontal region.
| Dowman (2) and Kerr (4) have advocated
 exploration for and drainage of the abscess
i cavity through a small trephine opening in
I the skull. However, in each of the procedures
advocated, without regard to the type of ex-
 posure, the intention of the surgeon has been
‘to locate and drain the abscess cavity by
i means of some kind of drainage material and
| to prevent herniation of the brain.

In the rather large number of fatal cases,
'death usually occurred from rupture of the
abscess cavity into the wventricular system,
meningitis, or compression of the brain, or
death may have resulted from any two or all
of these causes.

GLL operative procedures heretofore de-

DIFFICULTIES AND DANGERS OF USUAL
DRAINAGE METHODS

Although numerous isolated cases of re-
covery have been reported, secondary abscess
not infrequently develops in the neighborhood
of the intended drainage tract or substance
‘employed for drainage and the case ends
fatally. In many cases, rather than a real
“secondary " abscess developing, a pocket of

By JOSEPH E. J. KING, M.5, M.D., NEw York
Frem the Service of the Second (Cornell) Surgical Divizion, Bellevue Hospital

pus may accumulate in some portion of the
abscess cavity and fail to be drained. This
type of abscess frequently enlarges, ruptures
into the ventricle, and results in death.

Numerous drainage materials have been
suggested, devised, and used, among which
are: gauze packing, glass tubes, rubber tubes,
rubber tissue, strips of rubber dam, tubes
made of wire mesh, conical shape wire mesh
drains, metal searchers, etc. Although iso-
lated cases of recovery have been reported
with practically every type of drain enumer-
ated, no author has reported any lengthy
series of cases of recovery by any type of
drainage, nor has the average operator been
able to claim a low mortality rate. In other
words, no type of drain really “drains”; that
is, drains in the sense that a complete per-
manent obliteration of the abscess cavity
takes place, followed by a high percentage of
recoveries.

It has frequently been observed by various
operators, that following the drainage of an
abscess cavity when drainage material has
been introduced and allowed to remain in
position for a long period of time, the patient’s
condition gradually improves to the point
where he is able to leave his bed and be up and
walking about, and then a secondary abscess
develops and terminates fatally. In my own
experience with the use of rubber drainage
tubes and rubber tissue, I have seen several
patients recover from a stuporous or semi-
comatose condition, to the point where they
state that they feel well, they eat and sleep
well, and are able to be up and about the ward
without any serious symptoms. After a period
of perhaps several weeks, a secondary abscess
develops which ruptures into the ventricle and
death ensues.

Drains may become dislodged and are re-
placed with difficulty. In fact, it has been

1 Read before the New England Otological and Laryngological Society, Hoston, Massachusetts, November 27, 1923,

I
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found at autopsy that drains have not been
replaced in the sense that they follow the
original tract, but are found to be inserted
into the brain tissue outside of the tract. Early
removal of drains and attempt to replace a
dislodged drain have undoubtedly been fre-
quently followed by fatal results. Ewven at
the time of operation, after the abscess cavity
has been partially evacuated, it has been ob-
served that the attempt to insert a drain into
the abscess cavity has failed, and at autopsy
we find that the drain is in the brain tissue
outside of the cavity. This is especially likely
to occur in encapsulated abscesses, in which
partial evacuation of the contents of the

Figs. 1 and 2. The soft parts overlying the outer table
of the skull have been reflected; a rather large cranial de-

fect overlying the abscess cavity has been made; the dural
flaps have been reflected over the bony mareins of the

defect; the subdural and subarachnoid spaces have been
protected by narrow iodeform gauze insinuated between
the cortical surface and the dura. The “roof™ of the
abzcess has been removed; the abscess cavity which has
become more shallow at completion of operation can now
become herniated or inverted through the cranial defect,
making it unnecessary to use drainage material.

cavity is followed by a partial collapse of the
cavity; and the cavity becomes “lost,” so
to speak. Death may also follow pressure ol
tubes or the displacement of a dressing. Fatal
results have also followed perforation into the
ventricle by drainage tubes, in attempts to
replace a drain.

REASONS FOR DISCARDING
DRAINAGE METHODS

In the past I have used various types ol
drainage material, such as rubber tubes, rub-
ber dam, and rubber tissue and have seen the
cases terminate fatally, although improve-

USUAL

ment may have taken place immediately after
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Fig. 3. Case 1. M. L. Temporosphenoidal lobe abscess,
left, showing approximate position and relative size of the
encapsulated abscess. There was a definite right facial
paresis.

the operation and progressive improvement
continued for several days or weeks. How-
ever, in 1920, I operated upon a case of encap-
sulated temporosphenoidal lobe abscess of the
left side, following a simple mastoidectomy.
Exposure of an area of dura about the size of
a half dollar piece was made. The capsule of
the abscess cavity was covered with about 14-
inch thickness of brain cortex. The cavity was
entered and exploration, irrigation, and cleans-
ing of the cavity were accomplished through
a crucial incision in the dura and a tract made
through the cortex and capsule with an artery
clamp. After the cavity had been thoroughly
irrigated with Dakin's solution, we inserted
drainage materials through the crucial in-
cision, consisting of the following: a rubber
tube about 2 inches long and about 4 inch
in diameter, with a lateral opening at the
distal end, was placed against the floor of the
abscess cavity and four narrow gauze packing
strips, wet in Dakin’s solution, were placed
about the tube. Irrigation of the larger tube
was done every 2 hours by placing a small
rubber tube in the lumen of the larger tube
without removal of the drain.

After several days it was observed that
herniation of the brain was taking place. The
tube was displaced outward with the abscess
cavity and about 3 weeks after operation the
hernia had protruded to such an extent, with
a resulting shallowing of the abscess cavity,
that the tube had to be considerably short-
ened. A few days later the entire remaining
piece of the drainage tube was removed for
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Fig. 4. Casze 1. M. L. Temporosphenoidal lobe abscess,
leit, showing the operative cranial defect through which
herniation of the abscess cavity occurred.

the reason that the abscess cavity had become
so shallow that it would not retain the tube.
In the meanwhile the operative site including
the brain hernia was irrigated with Dakin’s
solution. With this treatment, the hernia
began to recede and after 2 months, following
the operation, the hernia had completely re-
ceded and had become covered with epithe-
lium except for a central area about the size of
a quarter. One week later, the site of the
hernia was completely covered with epithe-
lium. The patient was discharged from the
hospital with complete recovery and has re-
mained well up to the present time.
Comment. Although it was the intention
of the operator to drain the abscess cavity and
prevent herniation of the brain, hernia cerebri
developed with extrusion of the drainage tube.
In spite of the herniation which occurred with
no other treatment than dakinization of the
wound and dressings which prevented pres-
sure on the hernia, the hernia receded and the
wound was completely healed within 2 months
and 1 week following the date of operation.
About 3 weeks after operation upon the
above mentioned case, I operated on another
temporo-sphenoidal lobe abscess of the left side,
practically identical with the case described
above. In this instance, I located the abscess
cavity, entered and evacuated its contents, ir-
rigated the cavity with Dakin’s solution and
instituted the same type of drainage as in the
previously described case. In this instance 1



Fig. 5. Case 1. M. L. Temporosphenoidal lobe abscess,
eit. Photograph of patient about 2 vears afler operation,

was able to drain the abscess through a much
smaller opening in the skull, so that hernia-
tion of the brain did not take place. The
patient recovered from a semicomatose con-
dition to the point where he was able to be up
and about the ward and about the hospital
grounds. Secondary pockets formed on two
occasions after the patient had been up and
walking about, each time necessitating his
return to bed, with a return of the stuporous,
semicomatose condition. In each instance the
cavity was again entered and drained. Follow-
ing the evacuation of the first secondary
pocket or abscess, the patient’s general con-
dition again improved and he was up and
walking about, after which another second-
ary abscess formed and drainage was again
instituted. Although the patient improved to
a certain extent following the drainage of the
second secondary abscess which developed, he
never recovered to the extent observed follow-
ing the drainage of the original abscess and
the first secondary abscess. The infection
finally spread and the patient died as a result
of rupture of the abscess into the ventricle.

Several months later I operated upon a
frontal lobe abscess and instituted drainage
which allowed the patient to recover from a
semicomatose condition to the point where
he was up and about the ward, when a second-
ary abscess occurred with rupture into the
lateral ventricle, terminating in death.

After having had this experience, I began
to consider closely the questions of drainage
and the desirability or undesirability of tem-
porary hermiation of the brain. In the hrst
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Fig. 6. Case 2. T. W. Frontal lobe abscess, right, show-
ing the approximate position and relative size of the en-
capsulated abscess, There was definite left-sided hemi-
paresis,

case, evacuation of the abscess cavity had
been accomplished through a rather large
trephine opening through which a hernia cere-
bri subsequently occurred. The patient re-
covered. In the other two cases briefly de-
scribed, similar drainage had been instituted
through smaller trephine openings in which
herniation did not occur. Both patients
died.

It is also well known that during the late
war, a number of deaths were prevented in
cases in which there was gross cranial and in-
tracranial injury by removal of a large mosaic
of fragments of skull and considerable amounts
of damaged brain tissue, with the result that
subsequent herniation of the brain occurred.
A great number of these patients recovered
and came under the observation of the chiefs
of the neurosurgical services here in hospitals
in the United States, where the cranial defects
were repaired. We have had cases of com-
pound depressed fractures of the skull in Belle-
vue Hospital, in which the wounds were infect-
ed, suppuration occurred, and hernia cerebri
developed. The hernia receded with no other
treatment than protective dressings and da-
kinization of the wound.
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Fig. 7. Case 2. T. W. Frontal lobe abscess, right, second-
ary to old infected depressed fracture of skull, involving
right frontal sinus. The incisions outlining the flaps for
exposure of the outer table of the skull are indicated by
the heavy black lines. The curved incision includes, at its
lower extremity, the infected scalp wound which is ex-
cised. The approximate size of the oval shaped cranial

defect to be made is indicated by the dotted lines.

This question then arose in my mind: Why
i not, at the time of the original operation, pro-
| vide a rather large trephine opening or cranial
} defect, directly over the site of the abscess;
\ pack off the subdural and subarachnoid spaces
¢ to prevent extension of infection: *“unroof”
| the abscess cavity by completely removing
1 the overlying brain substance; completely
.empty the remaining portion of the abscess
i cavity; allow temporary herniation of the
% brain to take place through the cranial defect
produced so that no drainage with drainage
materials will be required; and let the sub-
sequent treatment consist of irrigation of the
tarea with Dakin’s solution and prevention of
jtrauma to, and early compression of, the
ﬂhernia by protective dressings, which would
be followed by recession of the hernia and
iepithelialization of the wound? After pro-
tlonged consideration, I came to the conclusion
ithat this was the proper procedure and that
dcases which should come under my observa-
q'tinn thereafter would be treated in such
-a‘nanncr. _ _ _
Three patients with brain abscess consec-
itively operated upon by me in this manner
irecovered, are well today, and are self-sup-

ABSCESS BY UNROOFING AND HERNIATION -

EXPLORAT(
PUNCTURE

Fig. & Caze 2. T. W. Frontal lobe abscess, right, The
sketch shows the site of the trephine opening made for the
purpose of exploratory puncture.

porting. Upon observations made in these
three cases, I have made conclusions as set
forth in this paper. The etiology, pathology,
symptomatology and diagnosis of brain ab-
scess will not be discussed, as the literature
is replete with papers on these phases of the
subject.

TECHNIQUE OF OPERATION

Anesthesia. Local anasthesia with novo-
cain solution 1 per cent and 14 per cent with
suprarenin, is the anasthesia of choice. I have
seen no ill effects in the patients operated upon
from the use of this solution. In most cases
the patient is already drowsy, stuporous, or
semicomatose.

The solution is injected in a circular direc-
tion around the site where the cranial defect
is to be created. The diameter of the field is
about 4 inches. This method makes it pos-
sible to inject the field rapidly and at the same
time obviates entering an infected field, thus
spreading the infection in case an infected
wound is present. Not more than oo to 125
cubic centimeters of the solution will be re-
quired. Dunn’s apparatus for the injection
of the solution has proved to be satisfactory.

Incision. The preferred incision is either
three limbed, or crucial so that the point of
apposition of the apices of the scalp flaps will
coincide with the site of the trephine opening
(Fig. 1). If a wound be present, its situation
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Fig. . Case 2. T. W. Frontal lobe abscess, right. Tllustration shows the
operative field as it appeared at completion of operation.

and direction may require the making of two
or four flaps instead of three (Figs. 7, 8, g).
The incision is carried through to the outer
table of the skull and the flaps consisting of
the scalp, subcutaneous tissue, musculature
and pericranium are elevated, reflected, and
held with self-retaining cranial retractors
(Figs. g and 14). The apices of the flaps are
turned outward and sutured loosely to the
flaps so as to prevent their becoming adherent
too early to the surface of the hernia which
will form, and to prevent the apices of the
flaps from turning under and becoming ad-
herent to the undersurface of the flaps. The re-
tractors afford adequate exposure and prevent
hemorrhage from the margins of the flaps
by traction and pressure, so that no artery
clamps will be needed for this purpose. The
exposure of the skull is therefore more rapid
and is accompanied by practically no hemor-
rhage. If an infected wound of the soft parts
is present, this is excised along one limb of the
operative incision. A trephine opening is

made in the central portion of the exposed
outer table of the skull with a Hudson bone
drill, bits A and B being used. A small in-
cision about !4 inch long is then made in the
dura, so as to allow of exploration with a blunt
hollow needle or cannula (Fig. g). When the
abscess cavity is entered by the needle and
pus is obtained, a small amount of pus is re-

moved for bacteriological examination, the

location of the abscess is indicated, the needle
is withdrawn and the trephine opening is en-
larged with rongeurs, until it is about the
size of a silver dollar or larger. It is enlarged
in a direction to correspond with, and overlie,
the abscess cavity. If the abscess is located
directly beneath the trephine opening, en-
largement of the cranial defect will be con-
centric with the trephine opening. If the
abscess cavity is located more anterior or
more posterior or inferior, or more superior,
then the opening is enlarged in the direction
indicated, so that the original trephine open-
ing may be in the periphery of the cranial

!
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Frontal lobe abscess, right.

Fig. 1o0. Case. 2. T. W.
{ Schematic representation of the approximate relative size

of the abscess cavity when ““unroofed ' at end of operation
recession of hernia.

! defect created. The dura is incised in a

stellate fashion, creating six pennant shaped
flaps which are reflected over the bony margin
of the cranial defect, and sutured with fine
plain catgut to the underlying surface of the
scalp flaps. Small narrow strips of iodoform
gauze (three pieces) are then lightly packed
or “insinuated’ beneath the margin of the
circular defect created in the dura, so as to
wall off the subdural and subarachnoid spaces
and prevent extension of infection into these
spaces. (Three short pieces of gauze are more
easily removed than one long piece). The
blunt exploring, hollow needle or cannula is
again inserted into the abscess cavity, so as
again to locate the cavity definitely, after
which a ¥4 inch incision is made with a sharp
Bard Parker knife (blade No. 11), through
the brain tissue (and capsule, if one be present)
overlying the cavity. A soft rubber catheter,
about No. 18 F., with a 20 cubic centimeter
Luer syringe attached, is inserted into the
incision and most of the contents of the
cavity are carefully withdrawn, to prevent
the contents of the abscess from running over
and soiling the field of operation.

The incision in the cortex or “roof™ of the
abscess is carried to a point on the margin of
the cavity, then thence around it in a circular
manner, so that the entire * roof " of the cavity

e

Fig. 11. Case 3. C. D. Temporosphenoidal lobe abscess,
left, showing the approximate position and relative size of
the non-encapsulated abscess, with extensions into the
parietal lobe, occipital lobe and temporesphenoidal lobe.
There was definite right facial paresis.

is removed, completely “unroofing’ the cav-
ity. It is essential that a short knife should
be used for this purpose. When normal brain
tissue is cut, one anticipates a considerable
amount of bleeding. But only slight oozing
occurs when the brain tissue overlying an ab-
scess cavity is cut and removed.

As soon as the abscess is evacuated, the
patient’s condition improves. The pulse
which in most cases is slow, now rises to be-
tween 70 and r1o. Respiration and the gen-
eral condition improve, so that he is less
stuporous, is more susceptible to the external
influences, oftentimes is able to talk and an-
swer questions, and may become restless and
may have to be restrained on the table.

The cortical margins about the abscess
cavity will fall away from the dura unless ad-
hesions have already taken place. If adhesions
are present, they should not be separated, as
their presence will be of value in the preven-
tion of spreading of infection into the sub-
dural and subarachnoid spaces. In fact, these
spaces may be completely shut off by the ad-
hesions. The cavity is then thoroughly irri-
gated with Dakin’s solution and gently
sponged or wiped out with cotton pledgets,
completely to remove the contents of the
cavity. No attempt is made to remove the
“capsule” if one is present. In fact, a “cap-
sule” tends to prevent too marked herniation
of the brain.

After the roof of the abscess cavity has been
removed, it will be observed that the floor of
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Fig. 12. Case 3. C. D, Temporosphenoidal lobe abscess,
left, secondary to mastoiditis, with simple mastoidectomy.
The incisions outlining the flaps for exposure of the outer
table of the skull are indicated by the heavy black lines.
The dotted lines show the approximate relative size of the
cranial defect to be created.

the abscess cavity becomes less concave, flat-
tens out and tends to rise somewhat into the
operative field, thus diminishing the depth of
the remaining portion of the abscess cavity
(Figs. 10 and 15).

No drainage tubes or other drainage materials
are inserted into this remaining portion of the
abscess cavity. A fenestrated rubber dam is
placed over the cavity, its margins coinciding
with the operative field, over which small
pieces of gauze wet in Dakin's solution are
placed, so that the rubber dam “dimples”
somewhat into the cavity. The original three
pieces of 1odoform gauze which were placed
around the dural opening are not removed or
changed. These pieces, during the procedure,
adapt themselves to the margin of the sub-
dural space and tend to prevent leakage into
the subdural and subarachnoid spaces, better
than if they were changed and new ones
introduced.

The intention of the procedure, is: first, to
remove the contents of the abscess cavity;and,
second, to remove the roof of the cavity so as
to allow the remaining portion of the cavity

Fig. 13. Case 3. C. D. Temporosphenoidal lobe abscess,
left, showing the operative cranial defect through which
herniation of the abscess cavity occurred.

to herniate outward through a cranial defect
which is intentionally placed directly over the
abscess. The rubber dam is used to protect
the surface of the after-forming brain hernia.
The rubber dam offers better protection than
does gauze or any other substance which
might be used, in that there is no trauma to
the hernia in its removal and at the same time
when it 1s used it is possible to dakinize the
hernia on account of its being fenestrated.
The rubber dam is covered with a piece of
gauze, wet in Dakin’s solution and three per-
forated Dakin tubes are placed over the gauze,
so that the entire area may be kept thoroughly
wet with Dakin’s solution! and a copious wet
Dakin gauze dressing consisting of flats and
headroll is applied.

And furthermore both ears are covered
with several layers of vaseline gauze to pre-
vent irritation by the solution. If the abscess
is frontal in location, it is advisable to cover
one or both eyes with vaseline gauze and
include them in the dressing. Vaseline gauze
1s not applied to the scalp about the wound
until the first dressing on the following day,
as the scalp will withstand dakinization for
24 hours without irritation. The entire dress-
ing is held in place with wet gauze bandages,

LAn apparatus, made of rubber, has lately been devised for the pro-
tection of the hernia cerebri, which at the same time allows of cone

venient dakinization of the wound, thus obviating the uze of a rubber
dam and tubes which are likely 1o be displaced,
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Fig. 14. Case 3. C. D. Temporosphenoidal lobe abscess,
left. Illustration shows the operative field as it appeared
at completion of operation.

including the head and the lower jaw, to pre-
vent removal or displacement of the dressings
by the patient.

This procedure is equally applicable in the
treatment of abscesses whether located in the
frontal or temporosphenoidal lobes (with or
without extension into the parietal or occipital
lobes) or cerebellar regions, or for those ab-
scesses which are secondary to an old infected
compound fracture or osteomyelitis of the
skull. These groups form the greater majority
of all brain abscesses. Likewise, single metas-
tatic abscesses, which are comparatively rare,
are amenable to this type of operation. For
multiple metastatic abscesses, no surgical pro-
cedure can be expected to offer relief. If the
abscess is located in the parietal lobe (which
is unusual) necessitating a partial removal of

WHEN"TMROOFED®
AT EMD OF OPERATION

> Qe DAY
i
2% DAY
[ o
|II i
[]
]
]
| = /
~] T L 23" DAY
e 29" DAY
kl\ J #a nay
" s 4
\ T o
- ——
l"l

Fig_ 15. Case 3. C. 1. 'l'&mpoms.[:]mnaiilal lobe abstegg.s,
left. Schematic representation of the approximate relative
size of the abscess cavity when “unroofed ™ at end of oper-
ation and progreéssion and recession of hernia. Non-en-
capsulation of the abscess is represented by the wavy dot-
ted lines.

the cortex, a monoplegia, or even a hemi-
plegia, is to be preferred to a fatal result. In
those cases of cerebellar abscess, where the
abscess is situated on the anterior surface of
the cerebellum, and the lateral sinus is in-
volved, the approach described by Eagleton
(3) with ligation and division of the lateral
sinus probably will give best results.

In the small remaining group of cases where
the abscess is basilar in position, and no op-
portunity is offered for removing the wall of
the abscess to allow herniation, the two stage
procedure described by Dowman (2) is prob-
ably the operation of choice, if the abscess can
be located.

In recapitulation, the procedure described
in this paper is applicable in all cases of brain
abscess, in which the “roof” of the abscess
can be removed and the abscess cavity can
herniate through the cranial defect. Fortun-
ately, these cases are most frequently met
with and comprise the vast majority of all
brain abscesses.

POSTOPERATIVE TREATMENT

The after-care of the patient, with atten-
tion to details, is most important and should
be carried out by the operator himself or by
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Case 3. C. I, Temporosphenoidal lobe
abscess, left. Phn'lLl.:l,‘.':r:Ll:l]L:- of patient made on November
1, 1023, about 1o months after Operation.

Figs. 16 and 17.

an assistant who thoroughly understands the
postoperative care. The patient should be
dressed daily for a prolonged period of time.
The cardinal points in the after-care of the
patient, which will result in recovery, are:

1. Allowing of temporary herniation of the
brain, carrying with it the remaining portion
of the abscess cavity.

2. Combating of infection by the use of
Dakin’s solution.

3. Prevention of trauma to the brain hernia
during the period of combating infection and
the subsequent recession of the hernia.

4. Prevention of overdistention of the ven-
tricular system by means of lumbar puncture,
if indicated.

5. Strapping of the wound with adhesive
strips after the slight necrosis on the surface
of the hernia has ceased and the surface of the
hernia has become covered with healthy gran-
ulations followed by epithehalization and re-
cession of the hernia.

Dressings. For several weeks the dressings
should be done daily, beginning on the first
day after operation. ]Jdklnmatmn of the
wound is commenced immediately after the
patient is returned to bed from the operating

table, the instillation being made every hour.

Vaseline gauze should completely cover the
scalp for protection from Dakin’s solution and
be removed and replaced at each dressing.

At the first dressing, all of the dressings
should be removed with the exception of the

GYNECOLOGY AND OBSTETRICS

Apparatus designed for irrigation of operative

Fig. 18,
field wath Ik l|'| solution, and pn}tm:tmn of brain hernia.
a, inflow tube; b, circular, perforated Dakin tube; ¢, pneu-
matic rubber tube ring which is fastened to head to prevent
displacement; d, perforated rubber cap to enclose hernia.

rubber dam over the defect (or the rubber
protecting apparatus if used) and the three
small pieces of iodoform gauze which have
been placed about the margin of the defect
to protect the subdural and subarachnoid
spaces. At this time, i.e., 24 hours after opera-
tion, it will be observed that the abscess cavity
has become somewhat herniated outward, has
become much more shallow and may have
reached the level of the inner table of the skull.
If not, this level will have been reached by thl
second or third day (Figs. 1o and 13).
dressing similar to the one applied on Lhr:
operating table is again applied, and the scalp
covered with vaseline gauze.

This same procedure is repeated each day
until about the sixth day, when the hernia of
the brain will have ms«.-_-ecl out of the cranial
defect and the abscess cavity will have be-
come everted, or “turned inside out” so to
speak, so that the concave floor of the abscess
cavity has now become the convex surface of
the hernia. The hernia is smaller in cases in
which a capsule is present than in those cases
of non-encapsulated abscess. At this time the
hernia will have assumed a mushroom shape,
overlapping the small iodoform gauze pack-
ings about the margin of the defect. These
should at this time be carefully removed, so
as not to traumatize the hernia. If the gauze
packing is not re-inserted between the scalp
flaps and base of the hernia, the scalp flaps
will become attached to the lateral surfaces
of the hernia, which might result in the ad-
herence of flaps to the hernia and in the form-
ing of small pockets at the base of the flaps in
the space between the base of the flaps and
the base of the hernia. In order to prevent
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i such an occurrence, it is considered advisable
to pack lightly strips of gauze wet in Dakin's
. solution, between the scalp flaps and the brain
hernia so as to allow the flaps to first become
attached to the hernia, at the base. Through-
out successive dressings, these light gauze
. strip packings are inserted to a lesser depth
than on the preceding day, thus allowing the
scalp flaps to become gradually attached to
the hernia from the base upward. When the
space between the base of the flaps and the
base of the hernia has been obliterated, the
| loose sutures which have held the apices of
the flaps in an everted position are removed,
and the flaps allowed to become adherent
throughout to the lateral surface of the her-
nia. Care should be taken that the apices of
the flaps do not roll inward upon the flap and
become adherent to the undersurface of the
flap or that the margins themselves do not
roll in. If so, the hairs from the scalp will
grow outward and downward against the sur-
face of the brain hernia, irritate the surface of
the hernia, prolong infection, and delay epi-
thelialization at this area. The holding of the
apices of the flaps in an everted position for
several days will prevent this occurrence.
The hernia may become of considerable
size, from the size of a small lemon to that of
a small orange; thatis, a mass from about
1Y% inches in diameter to that of 3 or more
inches in diameter and protrude above the
level of the scalp for a distance of 1 to 2 inches.
The hernta should not be cul awav; neither
should it be compressed af this time. To pre-
vent compression, if the apparatus suggested
for this purpose is not used, a ring made of
cotton wrapped with gauze (such as is placed
about a patient’s heel to prevent a pressure
sore), is placed about the hernia and strapped
to the head to prevent displacement of the
ring. The hernia is kept protected with a
rubber dam or apparatus and the entire area
is kept thoroughly irrigated with Dakin's
solution. In other words, after the hernia has
formed, it is necessary to (1) protect the her-
nia from pressure and trauma, (2) prevent
overherniation by lumbar puncture, (3) keep
the area thoroughly irrigated with Dakin’s
solution, (4) keep the patient quiet in bed
during the first 3 or 4 weeks, while the hernia

is at its maximum size, and to prohibit phys-
ical exertion. Bowels should move daily.

To prevent excessive herniation of the
brain after the abscess cavity has become
everted, lumbar puncture, with removal of
1o to 25 cubic centimeters of fluid from time
to time should be done, after the first 2 weeks
have passed. By this time the area about the
defect has become well walled off and the
likelihood of spreading of infection in the
meninges will have passed. The size of the
hernia will immediately decrease during the
lumbar puncture, while the fluid is being with-
drawn. The herniating mass instead of being
tense will become soft, “flabby,” somewhat
flattened out, and may even become depressed
in its central portion. In case of temporo-
sphenoidal lobe abscess, where the herniating
mass consists of brain tissue for the most part,
the recession of the hernia following lumbar
puncture will not be as great as in the case of
a frontal lobe abscess, where the herniating
brain substance is thinner and the surface of
the anterior horn of the lateral ventricle is
nearer the surface of the brain hernia. In
such a case, that 1s, a frontal lobe abscess,
the hernia recedes entirely within the cranial
cavity and forms a depression. In such cases,
the amount of fluid removed by lumbar punc-
ture should be less, so as not to create a nega-
tive pressure within the wventricle and thus
bring about the danger of possible rupture into
the ventricle from without. The intention
should be to remove only enough cerebrospinal
fluid to lessen the intracranial pressure suf-
ficiently to do away with the possibility of
rupture of the ventricle from within outward,
through the hernia, from marked increase
of intracranial pressure. Lumbar puncture
should not be done in the first few days fol-
lowing the operation, for fear of extension of
infection.

In the cases observed there were slight areas
of superficial sloughing of the hernia. These
areas of sloughing were on the surface and were
not greater than one-sixteenth to one-eighth
inch in depth. It has not been observed that
they have been deep seated or tended to
extend into the depth of the hernia, but have
always been limited to thin superficial slough-
ing. These superficial sloughs should not be
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removed until after they have become com-
pletely loosened (except that the margin
which has already become loosened should be
clipped away with scissors), i.e. no attempt
should be made to dissect the slough away
from the brain tissue. If so, slight bleeding
will occur with the possibility of extension of
infection into the hernia and a repetition of
the sloughing at this site. The slough which
has been observed has been chiefly that of the
wall of the everted abscess cavity itself and
the cut margin of brain substance about the
original abscess cavity, made by the knife in
“unroofing” the cavity. Gross sloughing of
the hernia itself has not taken place.

After about 3 or 4 weeks, the surface of the
hernia will become covered with healthy red
granulation tissue, which will give a greater
resistance to the surface of the hernia. The
surface will become somewhat fibrosed and
will not increase suddenly in size with cough-
ing and sneezing as it does in the earlier stages
before fibrosis or partial cicatrization has
taken place. The hernia will also begin to
diminish in size, becoming less and less from
day to day. It will be observed that epithe-
lium has begun to grow out over the surface of
the hernia, extending from the margin of the
scalp flaps. At this stage the surface of the
hernia should be covered with strips of per-
forated adhesive plaster exerting slight pres-
sure. To fix the adhesive so that it will not
be loosened by the Dakin’s solution, a strip
of adhesive about 2 inches wide should be
placed around the head so that the ends come
to within about 3 inches of either side of the
site of the hernia. To this strip of adhesive
the several smaller pieces of adhesive cover-
ing the hernia can be fastened and they will
not be loosened by the Dakin’s solution.
These strips should be removed daily during
the first week or two of strapping of the her-
nia, on account of the secretion which ac-
cumulates about the strips. A gauze dressing
wet in Dakin’s solution should be applied over
these strips and it should be kept wet with
Dakin’s solution and a syringe, from without,
every 2 or 3 hours. At this stage, it will no
longer be necessary to use the Dakin tubes.
The epithelium grows rather rapidly beneath
the adhesive strips, so that finally only a

small granulating surface remains after the
area has been strapped for about 2 weeks.
The patient ordinarily will be up and about
the ward by the time the strapping is com-
menced. The small granulating area in the
center of what was the hernia, finally becomes
completely covered with epithelium, leaving
a healthy non-hair-bearing scar, usually some-
what triangular or crucial in shape, this being
the space between the margins of the re-
tracted scalp flaps.

The average time which will be required
from the time of operation until the hernia
has completely receded and the granulating
surface has become covered with epithelium
is about 214 to 3 months. The level of the
site at which the hernia occurred, has now be-
come flattened, the hernia is completely sub-
sided, or the area may even be slightly de-
pressed. The case will then show the typical
physical signs of the usual cranial defect, i.e.
there will be present, pulsation corresponding
to the heart beat, impulse on coughing or
sneezing, a tendency to slight herniation when
the patient leans toward the side on which
the cranial defect is situated and a slight de-
pression when the patient leans in the op-
posite direction.

Hernia cerebri in general. The treatment
described above applies to hernia cerebri in
general. We have demonstrated this to our
satisfaction in the last 2 years in Bellevue
Hospital. All cases which I have seen treated
in this manner, at this hospital, have re-
covered.

LATER OPERATIVE PROCEDTRES

Scalp plastic. Alter a period of 1 year or
more, following complete healing of the wound
a scalp plastic with excision of the non-hair-
bearing scar and approximation of hair-bear-
ing scalp edges, is advisable for the following
reasons, in certain cases:

1. Elimination of the rather thin scar over-
lying the brain substance, which might be
more easily traumatized than true scalp, thus
resulting in a secondary infection.

2. l‘re]mratmn of the site for cranioplasty
or repair of the cranial defect at a much later
date, in case this is desired.

3. Protection.
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4. Cosmetic reasons.
The scalp plastic, however, should be de-
| ferred for a period of 1 year to 14 months, so
as to avoid the possibility of latent infection.
Cranioplasty. After a period of about 114
to 2 years, following the original operation,
the cranial defect can be repaired according
to the method used by us in the neurosurgical
services in the late war and also in the hos-
pitals in civil practice. This subject will not
be discussed as it was fully covered in a
previous paper (5).

EEPORT OF CASES

Case 1, M. L. New York Eve and Ear In-
firmary, No. 2838. Register No. 7558. Age 28.
Russian Hebrew. Occupation, cutter of men’s
clothes. Admitted to the Service of Dr. John Mec-
Coy, on July 3, 1920.

History. Four weeks ago patient had a severe
pain in left ear. On the following dav. the ear drum
was punctured. It drained for about 1o days, when
drainage suddenly ceased. The bone behind the
ear then began to pain, and although discharge
from the ear again appeared, the pain continued
behind the ear. This condition lasted for about 12
days. On the day previous to his entering the hos-
pital, there was swelling behind the ear. The right
car was negative on examination. The past and
family history were negative.

Physical examination. Bulging of tympanum,
sagging of the canal wall and swelling behind the
ear over the mastoid area. Temperature 1o1.2
degrees; pulse 84; respiration 22.

July 3, 1920. Roentgenographic examination, plate
No. 10102 (ordered from Dispensary). Right is
fairly clear, pneumatic. Left i3 very cloudy and
there is evidence of breaking down over the lower
part of the sinus.

Operation, July 7, 1920. Operator, Dr. McDou-
gall. Anwsthesia, gas and ether. Simple mastoidec-
tomy, left. Usual postauricular incision, perforation
through cortex, midway between knee and bulb,
cortex removed, free pus® found. Mastoid cells
broken down, filled with free pus. Dural exposure
in mid-fossa, reveals epidural abscess or collection
of pus. Free pus cozing from antrum. Perisinus
abscess. Large area of dura exposed in mid-fossa by
disease. Sinus exposed from knee to bulb. Three
pieces of iodoform gauze inserted and wound closed
with silk-worm gut sutures,

July ¢. First dressing.

July 13. Discharge from canal, slight; from
posterior wound, moderate. Patient complains of
pain in temporal region at night; also daily, and con-
stant headaches.

July 16. Red blood cells, 35,200,000; white blood
cells, 18,200; polynuclears, go; lymphocytes, 1o.

July 16, Canal, almost dry. Thin purulent dis-
charge from wound. Granulation tissue healthy.

July zo0. Wound in healthy condition.

July 20. 10a.m. Patient seems dull and does not
answer questions. He is unable to return to bed
without assistance on account of tendency to fall
forward. A few minutes later he answered questions
intelligently but did not remember his dressings or
any of the above instances. Pupils unequal. Right
larger than left; both react to light. {Atropine ves-
terday). No vomiting; no nystagmus; no dizziness
(?). Aphasia. Patient unable to name objects but
can tell what they are used for; says he has trouble
in remembering names for past few days. Slow cere-
bration, astereognosis.

July 20. Ophthalmological examination: 0. S. A
slight lateral nystagmus present. Cornea clear.
Anterior chamber normal. Pupil reacts to light and
distance. Lens and media clear. Fundus examina-
tion shows myopia, about 5 diopters. There is a
hyperemia of the nerve head. The physiological
cup is obliterated. The vessels are somewhat tor-
tuous and there is a break as if it were a very small
hemorrhage. O. D. A slight lateral nystagmus:
Cornea clear; Anterior chamber normal depth.
Pupil reacts to light and distance. Lens and media
clear. Fundus examination: Myopia about 5
diopters. The nerve head is congested. The physio-
logical cup is obliterated. The vessels are apparently
normal. There may be very slight swelling of the
nerve head. Diagnosis: 0. 5. Beginning neuritis,
0. D. Suspicious of beginning neuritis.

July 2. 4 p.m. Was called in consultation by Dr.
Stuart L. Craig of Dr. McCoy’s Service. The prob-
ability of the diagnosis of brain abscess, temporo-
sphenoidal lobe, left, made by Dr. McDougall is
very likely. His diagnosis was based on the following
findings: (1) astereognosis, (2) sensory aphasia, (3)
drowsiness and stupor, (4) constant headaches, (3)
symptoms coming on following simple mastoidec-
tomy, left, 13 days ago. However, on account of
the dura having been exposed at the time of opera-
tion, it is considered advisable to revise the wound
and explore for possible extradural abscess, after
further removal of bone. If no abscess is found,
extradural, it is the intention to pack the wound
with gauze. wet in Dakin’s solution, apply a wet
gauze dressing and observe the patient for a day or
two. If the patient’s condition does not improve,
exploration through the cranial defect which had
been enlarged above the site of the mastoid process
could be performed. In the meanwhile, the dura will
have become adherent to the cortex and exploration
beneath the dura could be more safely done on
account of the area being walled off. The pulse is
not slow (8o0); temperature is gg.2 degrees.

July 20. Lumbar puncture; cercbrospinal fluid
clear, Fehlings, 1 plus; globulin, 1 plus; cells, 30 per
cubic millimeter. Culture negative.

Operation, July 20, 4:30 p.m. Revision of wound.
Simple mastoidectomy, left. Operator, Dr. King.
Assistant, Dr. McDougall. Anasthesia: gas,
oxygen, and ether.

Wound was opened up, small collection of pus
beneath skin flap. The cranial defect which was
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created by the disease and by the operator at the
time of the last operation was enlarged especially
upward and forward, to about the size of a five
cent piece. No extradural pocket of pus was found
by enlargement of the defect. It was considered
advisable to wait and observe patient’s condition
for a day or so and not open the dura at this time.
The wound was packed with gauze wet in Dakin's
solution and a copious gauze dressing, wet in the
same solution, was applied over the wound.

July 21. Fundus examination. (. §5. Slight in-
crease of swelling of nerve head. Vessels are a little
more engorged and the tortuosity a little more
pronounced. . DD. The same applies to this eve,
though not as bad as left.

July 22, Neurosurgical note: Patient made on
improvement following exploration of the wound 2
days ago. Temperature rose to 1o1 degrees vester-
day, but today is gg.4. Pulse 76. Patient is still
stuporous; stupor has increased; very slight facial
weakness, right. Aphasia and astercognosis more
pronounced. The vessels of both sides are more
engorged and the tortuosity of the vessels is some-
what more pronounced. There is no doubt that the
diagnosis of brain abscess, temporosphenoidal lobe,
left, is correct. Operation is advised.

July 22. I am of the opinion that there is just a
slight increase in the development of a neuritis in
cach eve.

Operation, July 22,
sphenoidal lobe, left.
ant, Dr. McDougall.
ether.

Pathelogical findings. The dura was under con-
siderable pressure.  After the cranial defect had been
somew hat r.-nla,rgf_-rl upward and forward, and a
crucial incision had been made in the dura, in the
center of the defect, a blunt exploring hollow needle
was inserted inte the cortex which bulged into the
incision. The needle was passed in a direction slight-
lv upward, forward. and imward, and on the first
puncture, it encountered resistance at a depth of
1.25 centimeters. It was stated at the time that this
resistance which was comparable with that which
might be ofiered by a rather thin, hollow rubber ball
in thick mush, was due to the capsule of an abscess
cavity. A slight push carried the end of the needle
bevond this resistance, the stylet was withdrawn,
and after waiting for a short time, thick vellow pus
welled up through the needle. A specimen was
collected and sent to the laboratory for bacteriolog-
ical examination. After about 3 drachms of the pus
was removed, a pointed artery clamp was gently
pushed alongside the needle into the abscess cavity.
This was followed by an outflow of a considerable
amount of thick, vellow pus, homogeneous through-
out. It was not considered that there was grave
danger of a spreading meningitis following the out-
flow of the pus, as the subdural and subarachnoid
spaces had been obliterated by the adhesions between
the dura and the cortex. After the tract into the
abseess cavity had been enlarged by blunt dissection

for brain abscess, temporo-
Operator, Dr. King: assist-
Anmsthesia: gas. oxvgen and

or spreading of the sinus by the opening of an artery
clamp in several directions, the contents of the cav-
ity were aspirated by means of a soft rubber catheter
and syvringe, and the abscess cavity was irrigated
and cleaned out with Dakin's solution until clear.
The capsule was about 1.5 millimeters thick. The
approximate capacity of the cavity was about 1
ounce. It was fairly spherical or globular in shape
and had no extension or prolongation in any direc-
tion, other than a somewhat neck-like prolongation
downward toward the site at which the dura had
been exposed by the disease in the mastoid.

Procedure. The incision made 2 days ago for ex-
ploration of the mastoid wound was extended up-
ward and forward, parallel to the ear and about
34 inch posterior to the ear, for a distance of about
2.5 inches. The incision was carried down through
all the soft parts to the outer table of the skull, the
flaps were elevated from the outer table of the skull,
reflected and held with selfretaining cranial retrac-
tors. The cranial defect was considerably enlarged
upward and forward over the temporosphenoidal
lobe (Fig. 4). There was practically no bleeding
from the bone margins.

The pathology as described above was noted, and
the procedure was carried out as stated under
“pathology.”

After the abscess cavity had been well irrigated
with Dakin's solution, the following material was
used for drainage: a X4-inch rubber tube, with a
lateral opening at the distal end and about 2 inches
long was inserted into the abscess cavity and 4
strips of narrow packing gauze, wet in Dakin’s
solution were loosely packed into the cavity at sites
corresponding to the points of the compass. Two
safety pins were passed through the drainage tube
to prevent its being pushed in too far or its removal.
Small gauze strips were placed in a circular manner
beneath and above the safety pins. The entire
wound was packed with gauze. wet in Dakin’s
solution and left wide open—no sutures were
placed. The area was covered with a copious gauze
dressing wet in Dakin's solution, covered with a
head roll and held with a bandage and adhesive
strips, including the lower jaw. The patient was
returned to the ward in this condition.

Note: July 23. Wound was dressed twice today.
Gauze packing and drainage tube not remowved.
Tube and cavity irrigated by inserting the end of a
small rubber tube into the drainage tube and passing
it through the lumen of the tube to the floor of the
abscess cavity. This tube was left in position. Da-
kin's solution was instilled through the small tube

2 hours. The patient’s general condition was im-
proved. He was less stuporous and could talk better.
Highest temperature 1o1.2 degrees. Dressings done
by Dr. McDougall.

July 26, Culture of pus removed from brain
abscess, streplococeus,

July 3o, Fundus examination.

ological cup is present.
N

0. . The physi-
The vessels are more normal.
There is a decided improvement in the nerve
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head in every wayv. All of the daily dressings were
made by either Dr. McDougall or some of his co-
workers on the house staff. The following notes
were made.

August 4. Canal dry. Moderate discharge. Pul-
sation at site of wound marked. Wound healthy in
appearance. Tube is protruding.

August 15. Part of drainage tube cut off.

August 16. [Irrigation with Dakin’s solution
continued.

August 17. Both the drainage tube and irrigation
tube were removed. Sinus from which they were
removed almost closed.

August 21. Hernia markedly receded into cranial
cavity.

August 31. Sinus entirely closed.

September 3. Epithelial edges or margins growing
in from three sides.

September 5. Wound in good condition.

September 1o. Fluctuating swelling at site of old
mastoid scar. This was opened through scar and
proved to be a small superficial pus pocket leading
toward the area of antrum.

September 14. Mastoid wound has slight dis-
charge. Canal almost dry.

September 17. Canal dry. Mastoid wound almost
closed. Epithelium spreading over granulating sur-
face of scalp incision over area at site of recession of
hernia (hernia completely receded).

September 21. Posterior wound almost healed.
Granulating surface covered with epithelium except
over the area about the size of a quarter. Epithelium
growing in from all sides.

September 24. Mastoid wound almost healed.
Canal dry. Granulating surface which is still un-
covered with epithelium about the size of the end of
a lead pencil.

September 25. Wound almost healed.

September 28. Wound completely healed.

October g. Discharged from the hospital.

Practically all the notes made by the house stafi
referred to the local condition of the wound. Notes
of the general and neurological condition throughout
the convalescence were not made.

In a conversation with the patient, he stated that
he was out of bed on the thirtv-ninth dav, that his
speech defect had completely cleared up by the
jourteenth day and that he was able to walk on the
fortv-second day. When he was discharged from the
hospital he had no complaint and felt entirely well.
The highest temperature throughout his stay in the
hospital was 1o1.2 degrees, on the first day after
operation.

Summary. Male, 28, cutter. Otitis media, left,
followed by puncture of tympanum on day after
onset. Operated upon for mastoiditis about 4 weeks
later. July 7, 1020. Operated upoen for temporo-
sphenoidal lobe abscess, 15 days later. Abscess
drained through rather large cranial defect, rubber
tube and gauze packing used for drainage material.
Thirteen davs following the operation herniation of
brain carrving with it abscess cavity, rather marked.

Thirty davs following operation hernia markedly
receded. Fifty-seven days following operation hernia
completely receded with no other treatment than
keeping area clean with Dakin's solution. Sixty-
cight days following operation wound completely
healed. Area completely covered with epithelium.
Ready for discharge. Remained in hospital for
further observation until discharged from hospital
on the seventy-ninth day following operation for
brain abscess, apparently entirely recovered. High-
est temperature 1or.2 degrees, second day.

In this case, brain hernia was not intended or
desired; it occurred, however, resulting in practically
a complete eversion of the abscess cavity, without
formation of secondary abscess. Patient recovered.

Follow-up note. November 14, 1923, patient
stated that he was discharged from the New York
Eve and Ear Hospital on October g, 1920, to his
home. He was not confined to the house at any
time after his discharge from the hospital. He
went out daily and looked for work. He felt per-
fectly well. He was unable to obtain work until
about 10 weeks after his discharge from the hospital
on account of a strike, at the end of which time he
succeeded in getting a position as a cutter of men’s
clothes, a position similar to the one which he held
before hisillness. He continued at this work without
interruption, except for his vearly vacation, until
September, 1923. He then gave up his position and
opened his own store at Coney Island, near Seagate.
He is the part owner of a cigar and stationery store
and ice-cream parlor, and he has continued at this
work until the present date. This work in addition
to his usual duties within the store, entails delivery
of newspapers to the residents of Seagate, requiring
a considerable amount of walking. In November,
rg21. he was married. At the present time he is in
a perfect state of health and has no complaints
whatsoever. While in the New York Eve and Ear
Infirmary in July, 1920, before the mastoid opera-
tion, he weighed 135 pounds. Upon discharge from
the hospital he weighed 155 pounds; after having
remained at Burke's Foundation for about 2 weeks,
at which time he returned home, he weighed 163
pounds. At the present time, his weight is 173
pounds; 3 vears and 4 months following the opera-
tion.

Report of otological examination made by Dr.
Stuart L. Craig on November 2z, 1923, is as follows:

“His hearing is practically normal. The drum
shows some scar tissue in the posterior segment
and some thickening, but is in fair position. The
mastoid area shows a depressed scar which is smooth
and entirely healed. The arca over the temporo-
sphenoidal lobe shows no hernia.”

Casg 2. T. W. Brain Abscess No. 15. Age 46.
Blacksmith. Admitted to Ward B-1 Second (Cor-
nell) Medical Division. on the Service of Dr.
Eugene F. DuBois. Bellevue Hospital, March 17,
1923.

Present illness. (Patient is Polish and speaks and
understands English rather poorly.) About 3 wecks
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ago, patient fell down and hurt the front part of
his head. Since then he has had a continuous pain
in his head; vesterday he was drinking. Does not
remember who brought him to the hospital. (Be-
fore patient was discharged from the hospital, he
gave a more correct and detailed history of his
injury. He stated that 3 months before he was
admitted to Bellevue Hospital, while working as a
blacksmith for a railroad in Pennsylvania, he fell
down some steps with a kit of tools which he was
carryving on his shoulders. He struck the right side
of the front part of his head. He was given first
aid treatment but was not operated upon. He
received a wound in the right frontal region; no
X-ray plates were made. The wound never com-
pletely healed up. He felt fairly well for about 2
months, with the exception of a headache. He began
drinking to relieve his headache. He stated that
the pain in his head finally became so severe that
he decided to come to the hospital. During all this
time, however, he was up and walking about.)

Physical examination. Patient fairly well nour-
ished and developed ; no cyanosis, dyspnaea or cough;
does not appear ill. Strong odor of alcohol from
breath.

Eyes. Pupils equal; round; regular. React to
light and accommodation. No icterus. Extra-

occular movements normal.

Ears and Nose. Negative externally.

Eardrums. Normal.

No perforation of nasal septum.

Mouth. Tongue slightly coated; moist; no tremor;
scars or atrophy. Tonsils and pharynx not infected.

Teeth. Fairly good.

Secalp. There is a scar in the right frontal region;
it is reddened, inflamed, and somewhat elevated.
No fluctuation; it is about 1.5 inches long, almost
horizontal in direction over the right supra-orbital
ridge, the inner extremity of which is about 1 inch
above the supra-orbital ridge.

Neck. No rigidity; no masses; no tenderness,

Heart. Regular; sounds of good quality ; nomurmur.

Pulse. (70; temperature, o8 degrees; respiration
20} equal, right and left radial; no sclerosis.

Lungs. Resonant; breath sounds vesicular; no
adventitious sounds; no changed voice or fremitus.

Abdomen. Negative. Abdominal reflexes equal.

Other reflexes. Knee and ankle jerks equal, not
increased or diminished. No clonus; no Babinski.
Provisional diagnosis, alcoholism.

March 18, ro923. Blood Pressure 130-70.

March 18. Urinalysis: Color, amber; clear;
specific gravity, 1028; acid; albumin, 2 plus; sugar,
o; casls, o.

Noles from progress sheel. (Made by wvarious
attending and associate physicians and siaff men.)

March 19. Can find nothing wrong with this
man except that he appears drowsy. Eye grounds,
negative. Do not think scar on forehead has any
significance. Inasmuch as he walked to the hospital
and there are no physical abnormal findings, see no
reason why he should be in hospital.

March 2zo. There is slight weakness in the left
side of his face.

March 22. History of head injury with infected
scar, somnolence, lethargy, absence of focal signs,
suggest abscess of the frontal lobe. Appearance
suggests encephalitis, which is more likely. Ab-
domen is scaphoid and abdominal reflexes are not
obtained. Left pupil slightly larger than right.
Both react sluggishly to light. No paralysis deter-
mined. Other reflexes present and active. Tongue
possibly deviated to the left. Recommend X-ray
of the skull and lumbar puncture.

March 23. Leucocytes 11,200; polymorpho-
nuclears, yo0; lvmphocytes, 28,

March 24. Lumbar puncture. Fluid clear; cell
count 4o per cubic millimeter, Fehling’s reduces;
Noguchi negative. To laboratory for Wassermann.

March 24. Patient continues lethargic, but when
roused can talk; says he cannot use urinal properly:
he is unstable so far as use of hands is concerned.
Physical findings are slight left facial weakness;
spasticity of left arm and leg; choking of both discs
(which I think has developed in last week); in-
creased reflexes on both sides and very slight devia-
tion of tongue to left. History of injury to head
several weeks ago.

Provisional diagnoesis. Disturbance in right motor
area, possibly an abscess.

March 24. Newrological nole. Patient states that
his health before his fall was perfect. Pupils under
mydriasis. No strabismus or nyvstagmus. Fundi,
4 diopter; refractive error; veins moderately con-
gested; discs obscure; left greater than right:
hzmorrhage near right disc at 6 p.m. Papillecedema
present, but cannot be easily measured because of
restless eve movements. Involvement of left facial
marked, of central type. Cornea reflexes unequal,
but patient states feeling is the same. Tongue moved
well, but on protrusion is deviated to the left.
speech clear. Motor: patient makes restless move-
ments; holds left arm and leg rather rigidly. Left
arm, paretic; left leg slightly paretic. Sensory:
cannot be determined, but seems normal. Reflexes:
abdominals not obtained. Left plantar: right is
definite. Right and left weak colonus at ankle.
Left knee and ankle jerks greater than right.
Addenda: percussion over right temporal and
frontal regions definitely painful. Interpretation:
inclined to favor suppurative lesion, osteomyvelitis
of right frontal bone with possible involvement of
sphenoid and ethmoid cells, and pachymeningitis of
right frontal lobe, going on to abscess. Other alter-
native is lues.

March 25. Leucocytes, 17,000.

March 25. No change in patient’s condition, ex-
cept perhaps slightly greater weakness of left face
and more tenderness on percussion over right frontal
and parietal regions.

March 25. Ophthalmological note. No nystagmus.
No paresis or paralysis of ocular muscles determined
(very poor co-operation on patient’s part). Right
pupil is greater than left; very slight response to
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i direct light. Fundi: papilleedema, right, with cir-
| cumscribed retinal cedema. Numerous hemorrhages
{and spots of exudate. Left fundus: optic neuritis
‘with a little elevation of disc.

March 26. No change in patient’s condition,
- except that pulse is slower (54); heart action is more
deliberate and there is greater spasticity of left arm

and leg.
March 26. On account of papilleedema and
spasticity increasing, it is considered that intra-

cranial pressure is increasing and operation is ad-
vised. Diagnosis: abscess of brain.

March 26, Neurological note. Patient shows
definite left sided symptoms with papillecedema and
from previous notes it is evident that there has been
a steady progression of symptoms. If lues can be

| eliminated, would advise a right frontal exploration
for possible abscess.

March 26. Roentgenographic plate of the skull

' shows area of softening of the skull in frontal reg-
ion; osteomyelitis. This plate has not been inter-
preted by X-ray Department., Final diagnosis:
Osteomyvelitis of the right frontal bone with brain
abscess,

March 26, 6:30 p.m. Newrosurgical note. It is be-
lieved that the diagnosis is: abscess, frontoparietal
region, right, secondary to an old C. C. F. of skull,
right frontal region.

1. There is definite sequestration, i.e. presence
of fragments of dead bone, in a cranial defect, about
the size of a five cent piece, right frontal region,
directly beneath an inflamed and infected wound
of scalp.

2. Drowsiness.

3. Spasticity of left leg
paralysis, left.

4. Choking of discs, especially right.

5. Engorgement of veins, right eve.

6. Slow pulse, 52. (Varied since admission, 48-8a).

It is advised that operation be done as soon as
possible,

Patient was transferred to Ward M-4. Second
{Cornell) Surgical Division, and was operated upon
at 8:30 p.m. on the same date.

March 26, 8:30 p.m. Operation for brain abscess,
frontal, night.

and arm with facial

Ogperator, Dr. Joseph E. ]J. King; assistant, Dr.
Russell.

Anesthesia. Novocain solution, 1 per cent with
suprarenin.

{Before scrubbing up for operation, I made a
sketch for the house staff on the blackboard, in-
dicating the site of the old depressed fracture of the
skull with pieces of dead bone fragments and the
probable location of the abscess in the right frontal
region, extending into the parietal lobe, showing its
extent and relative size. My opinion in this case
was based on a case of frontal lobe abscess, pre-
viously observed by me, in which the physical
findings and symptoms were practically identical,
The sketch so drawn represented practically the
exact condition found at operation.)
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Pathological findings. Through a trephine opening
made with a Hudson bone drill, with bits A and B,
about 1 inch posterior to the site of the old infected,
compound, depressed fracture, a small incision was
made in the dura. A blunt, ecxploring needle (a
small brain cannula devised by me for ventricular
puncture) was inserted in the dural incision and was
passed into the brain substance. At a depth of
about 1.5 centimeters a definite resistance was en-
countered. The resistance offered was similar to
that which might be offered by a thin, hollow rubber
ball, imbedded in mush. This springy resistance
was believed to be caused by the capsule of an ab-
scess,  With somewhat greater pressure being
exerted, the end of the cannula passed through the
resistant substance (capsule), the stvlet was re-
moved from the cannula and after waiting a short
interval of time, thick vellow pus slowly welled
upward through the cannula, confirming the diag-
nosis of brain abscess. A specimen of the pus was
collected for bacteriological examination, The
needle was withdrawn and the trephine opening was
enlarged in a somewhat circular manner until the
cranial defect, which resulted, was larger than a
silver dollar, extending forward so as to include the
original cranial defect which resulted from the
old compound, depressed fracture. Several pieces
of dead bone, which were lying free in the original
cranial defect were removed. A stellate incision
was made through the dura, thus creating 6 pennant
shaped dural flaps, with the bases directed toward
the periphery of the defect. The dura was firmly
adherent to the inner table of the skull, around the
site of the old fracture and at this location was
likewise adherent to the surface of the cortex, but it
was not adherent more posterior to the site of the
fracture; that is, the cortex overlving the posterior
half of the abscess was not adherent to the dura.
After removal of the cortex overlving the abscess
cavity (“unroofing” of abscess cavity) about 2
ounces of thick vellow pus was evacuated. The
consistency of the contents of the abscess was the
same throughout; that is, there was no supernatant
thin fluid with thicker masses of pus and brain
detritus in the lower portion of the abscess, as is
more frequently found in a case of recent brain
abscess without encapsulation. There was a
definite abscess wall or capsule about 2 millimeters
in thickness. The cavity had not ruptured into the
lateral ventricle. There were no prolongations or
side pockets associated with the cavity. On the
contrary, it was a definite walled off cavity, some-
what pear-shaped, with the more conical portion
being directed toward the site of the fracture and
with the larger portion of the cavity directed back-
ward into the parietal region. This was due to the
fact that the dura had become adherent at the site
of the fracture and the cortex directly beneath had
become infiltrated, fibrosed, and hardened, and,
therefore, with the pressure within the abscess

cavity being equal in all directions, it had extended
in the direction of least resistance, toward the softer,
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less resistant brain substance in the depth and away
from the site of the fracture. The anterior horn of
the right lateral ventricle was not exposed and there
was not sufficient intraventricular pressure to pro-
duce a bulging of the wall of the anterior horn at
any place. The remaining brain substance on the
lateral, medial, and inferior surface of the abscess
cavity, was probably not greater than 2 centimeters.
Further exploration forward, “along the anterior
border of the old cranial defect, which resulted from
the original fracture, revealed the fact that the
iracture had extended into the right frontal sinus.
The sinus was filled with granulation tissue and a
small amount of pus. The nasofrontal duct had
evidently become walled off or obliterated, as there
was no nasal discharge.

Procedure. With the patient in a dorsal pesition,
on the table, and with his head supported on the
Bellevue head-rest devised by us, with the face
upward, an oval shaped incision was made about the
site of the infected wound in a transverse direction
and the incision from the outer angle of this oval
shaped incision was carried upward, backward, and
inward in a curved direction for a distance of about
2.5 Inches. The medial flap thus marked off was
bisected for a distance of about 2 inches, and the
two flaps, consisting of all the soft parts down to the
outer table of the skull, were reflected and held with
cranial self-retaining retractors, which gave ade-
quate exposure and controlled bleeding by traction.
A trephine opening was made with a Hudson bone
drill (bits A and B) about 1 inch posterior to the site
of the old fracture. An incision about 4 inch
long was made in the dura, through which a blunt
brain cannula was inserted as described above
(Figs. 7, 8, and g). After pus was obtained, the
cannula was withdrawn and the trephine opening
was enlarged to a somewhat oval shaped cranial de-
fect, larger than a silver dollar. There was no neces-
sity for leaving the exploring cannula in position, as it
was known that the abscess cavity was directly
beneath the small incision in the dura and its supe-
rior portion of its wall or capsule was about 1.3
centimeters below the cortex. Stellate incisions
were made in the dura from the center of the cranial
defect, outward to the margin of the cranial defect,
the six pennant shaped dural flaps were reflected
and sutured to the under surface of the scalp flaps
on the median side. On the lateral side there were
no scalp flaps to which the dural flaps could be sut-
ured. The brain substance bulged into the cranial
defect.

The subdural space had been obliterated in the
anterior portion of the dura exposed, but in the
posterior portion the subdural space had not been
obliterated, so that the free subdural space was
exposed in making the posterior pennant shaped
dural flaps. This area was well walled off, with
three narrow strips of lodoform gauze; the gauze
was slightly insinuated beneath the dura, but was
not really packed firmly into the subdural space
Four pieces of sequestrated bone fragments were
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removed from the site of the original cranial

defect.
With a sharp, pointed, Bard-Parker knife (blade

No. 11) an incision was made lhruugh the cortex
and capsule of the abscess cavity, through which
the end of a rubber catheter with a syringe attached,
was inserted and the major portion of the contents
of the abscess cavity was removed. The incision
through the cortex and capsule was then enlarged
for the purpose of exploration of the cavity and to
determine the extent and size of the cavity, after
which the “roofl" of the cavity, consisting of brain
tissue and capsule which measured about 1.753
inches in the anteroposterior diameter and about
i.5 inches in the transverse diameter, was removed
with the knife (Fig. 7). There was but slight oozing
from the cut surface of the brain. The average
thickness of the “roof” was about 1.2 centimeters.
The capsule was quite firm. The floor of the abscess
cavity was about 2.5 inches below the inner table
of the skull in its central and posterior portions,
when first exposed, but it became somewhat elevated
at the termination of the operation. The amount of
pus was not measured but it was estimated that the
amount was in excess of 1.5 ounces.

A few minutes after evacuation of the abscess
cavity, the patient’s general condition improved; the
pulse rose from 32 to 86; his respiration became more
normal and he aroused from his stuporous condition
and his arms and hands had to be restrained.

After the cavity had been thoroughly irrigated
with Dakin’s solution, it was covered with a fenes-
trated rubbed dam, somewhat “dimpled " into the
cavity, but not packed into it. Ovwer the rubber
dam, small strips of iodoform gauze were placed so
as to maintain the rubber dam in a shghtly depressed
position, within the abscess cavity. The right frontal
sinus was then explored, thoroughly curretted out.
the rough margins were bitten away and smoothed
off with rongeurs and the frontal sinus was packed
with several narrow strips of iodoform gauze. Three
perforated Dakin tubes were placed over the rubber
dam, so as Lo properly distribute Dakin’s solution to
the operative area and were fastened with adhesive
to the scalp to prevent displacement. The wound
was then covered with a copious wet Dakin gauze
dressing, headroll and bandage, which included the
cranium and the lower jaw, to prevent displacement
of the dressing. The right ear and eye were covered
with vascline gauze and were also included in the
dressing,

Commeni. The anpsthesia was satisfactory. The
patient, after resting on the operating table for about
one-half hour, was sent to the Ward and placed in a
semi-sitting position in bed. His condition was very
much improved. Following this procedure, it is
expected that brain hernia will develop in a few
davs, that the floor of the abscess cavity will later
become the outer surface or covering of the brain
hernia, that is, the abscess cavity will “ turn inside
out.” In this event, a secondary abscess cannot
develop for when the abscess cavity is treated in the
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usual manner, with only partial collapse and im-
proper drainage ot the cavity. 1t is the intention of
the operator to leave the rubber dam in position with
dakinization of the operative field and not remove it
until the brain has herniated through the cranial
defect, which was intentionally made to allow of
herniation. After herniation has occurred, the rub-
ber dam can be removed and replaced with a similar
one for protection of the hernia, rather than by the
use of gauze. The iodoform gauze packing, which
was insinuated about the margin of the cranial de-
fect to prevent infection spreading into the subdural
and subarachnoid spaces and that which was packed
in the frontal sinus, are not to be removed for about
4 to 6 days, at the end of which time the spaces will
have become well walled off.

It is believed that this tvpe of operation in brain
abscess will give the best results, that is, removal
of a large portion of bone, thus creating a cranial
defect, removal of the “roof” of the abscess, so as
to allow the abscess cavity to evert itself through
the cranial defect by herniation, dakinization with
recession of the brain hernia, and epithelialization
of the granulating surface.

Paostoperative course. March 27, First dressing.
The entire external dressing was removed. The rub-
ber dam covering the brain hernia (which is on the
level with the margin of the cranial defect at its
periphery but is depressed in its central portion) was
left in place with the gauze on the outer surface of the
dam which lightly holds the dam into the somewhat
boot-shaped remaining portion of the abscess cavity.
The marginal lmlﬂiﬂrm Zauze pac nga placed about
the defect and in the right frontal sinus, were left in
position. The vicinity about the wound was cleaned
with cotton balls wet in Dakin’s solution and cov-
ered with vaseline gauze. Fluffed pieces of gauze,
wet in Dakin's solution, were placed about the wound
in a circular manner, so as to form a ring about the
wound to prevent pressure on the brain hernia and
its rubber dam and gauze covering. Two Dakin
tubes with a large number of perforations were
placed beneath and above the margins of the rubber
dam and a copious gauze dressing, wet in Dakin’s
solution was applied and held with a headroll and
bandage including the lower jaw. The right ear
and eve which were covered with vaseline gauze were
included in the dressing. The dressing is to be kept
wet with Dakin’s solution, through the tubes q. 2 h.
The patient’s condition has remained good. He is
entirely conscious. Temperature, 9g.5 degrees;
pulse, g6, He talks, is orientated as to the place of
his birth, ete., and is not restless.

March 28. Second dressing. Similar dressing as
applied vesterday. The hernia 1s larger. The central
piece of gauze placed over the rubber dam was re-
moved and the hernia was covered with a piece of
fenestrated fresh rubber dam, with two Dakin
tubes beneath and about the margin of the dam,
placed so as nol to press on the hernia. A third tube
was placed over the rubber dam. Temperature gg.
Pulse which rose to 120 last night. is now go.
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Patient is not noisy bul is somewhat restless while
sitting up in bed. Magnesium sulphate and an en-
ema ordered for tomorrow. Lumber puncture to
reduce intraventricular pressure, has not been done,
as the herniation has not been excessive,

March 28. Culture taken at operation,
tococcus haemolyticus.

March 29. Third dressing. The surface of the
hermia has become smoothed off somewhat under
the rubber dam. The central depressed portion
observed at the first dressing has practically dis-
appeared. The herniation of the abscess cavity
through the cranial defect made directly over it, at
the time of operation, has taken place at about the
rate and extent as had been hoped for and antic-
ipated. The marginal iodoform packing in the
frontal sinus and about the margin of the cranial
defect, has become brownish, due to blood acted
upon by Dakin’s solution, but it is believed that it
should not be removed as yvet. The left facial par-
alysis is rapidly disappearing. The left grip is be-
coming stronger but is, however, not equal to the right.

March 3o. Blood culture sterile in 72 hours.

March 30. Fourth dressing. The marginal iodo-
form gauze packing about the cranial defect and the
base of the hernia was removed. The packing in
the frontal sinus is allowed to remain. It is desired
that this portion of the packing should remain for
several dayvs to assure of firm adhesions at this site.
While removing the gauze from about the margin
of the cranial defect, it was wet with Dakin’s solu-
tion through a syringe. The gauze when first placed
in position at the time of operation, circumscribed
the wound at the craniodural site. As the hernia
became more pronounced, the marginal or basal
portion of the hernia protruded against the gauze
at various points, so that fairly firm adhesions had
taken place. There was but slight bleeding, however.
and the hernia was traumatized but little when the
gauze was removed. As the herniation proceeded
outward, the tip or apex of the lower internal skin
flaps became adherent to the hernia, so that the
gauze at this point was more fixed and was “tun-
nelled,” so to speak, beneath the flap. After it was
withdrawn the apex of the flap was freed easily by
blunt dissection without damage to the brain tissue.
A small piece of gauze wet in Dakin’s solution was
placed beneath the apex of the flap to allow the flap
to gradually become adherent to the lateral surface
of the hernia, first at the base of the flap, to prevent
any pocketling or accumulation between the base of
the flap and the suriace of the hernia where the
piece of iodoform gauze had previously been re-
moved. A dressing as described above was applied.

The patient’s condition has gradually improved.
The herniation has not increased since vesterday.
The facial paralysis of the left side is less. The grip
in his left hand is considerably stronger and he can
move his left arm and leg much better. His tem-
perature is normal; pulse normal. His bowels have
moved well. His chief desire is to smoke cigarettes,
which, however, is not allowed in the ward.

Strep-
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March 31. Fifth dressing. Usual dressing. There
is no pocketing beneath any of the skin margins or
flaps. The change in size and position of the herma,
that is elevation and depression, with inspiration
and expiration, and heart beat, is not so marked as
it was 2z or 3 days ago; also not so much if patient
coughs. The wound has the appearance of a well
dakinized wound. The surface of the hernia cerchri,
has smoothed off and has more of a fibrosed appear-
ance,

April 1. Dressed at 5 o'clock this morning by Dr.
Gove, after the patient had removed the dressing.
Patient is slightly restless.

April 1. 4 p.m. Seventh dressing. There is less
herniation than vesterday. There is an increased
amount of a somewhat vellow secretion on the gauze
about the wound; this probably is due to the super-
ficial sloughing of small areas here and there on the
surface of the hernia. This is meant to apply to the
marginal cut portions of the brain about what was
the abscess cavity, and to a less extent to the capsule
of the abscess, but not to the hernia as a whole.
There is a somewhat funnel-like central depression
about 1 centimeter in anteroposterior diameter and
about 4 millimeters in transverse diameter. This
is more apparent than vesterday, corresponding
inversely to the diminution in the size of the hernia.
There is no evidence of rupture or leakage of the
anterior horn of the right ventricle. Temperature
and pulse normal. Diet increased. Dakinization
continued.

April 2. Eighth dressing. The more superficial
portion of the iodoform gauze packing in the frontal
sinus was removed. The deeper portion still re-
mains. General appearance of the wound and hernia
is much improved. Some portions of the hernia
covered with red healthy granulations—other por-
tions with brownish areas of slough. The amount of
herniation is about the same as vesterday. The skin
flaps have become firmly adherent to the hernia.
The sudden drop of temperature recorded (g6 at
8 a.m.) was probably due to his temperature being
taken by mouth, probably after having had a cold
drink; his general condition does not warrant such
a temperature. He is taking larger amounts of food
and enjovs it.

April Ninth dressing. Condition about the
same as vesterday. A portion of the frontal sinus
gauze p:ukm;, removed; similar dressing. Wound
has the appearance of being well dakinized.

April 4. Tenth dressing. Hermia subsided. Sur-
face for the most part is considerably fibrosed and
appears to be much firmer. The superficial sloughs
not vet removed. All the frontal sinus packing re-
moved and a small piece of gauze, wet with Dakin's
solution, inserted in the outer portion of the defect,
in the frontal sinus. Condition of the wound and
patient improved.

April 5. Eleventh dressing. Similar dressing.
Patient has been interfering with his dressing, unin-
tentionally, it is believed. The dressing is carried
down over the right evebrow and it is believed that
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he pushes it up with his fingers. The wound on the
anterior side or margin does not appear to hc as
clean as usual, while on the posterior margin it
appears clean. The dressing was found pushed up
on his head from over the right eve and forehead.
After dressing, patient’s hands were tied to the side
of the bed to prevent his disturbing the dressing.

April 6. Twelfth dressing. Patient did not disturb
the dressing. The wound looks well. The herniation
is less; the surface is clean and it has the appearance
of being a well dakinized wound.

April 7. Thirteenth dressing. The condition of
the wound is improving. Herniation is less and the
surface of the hernia appears to be more fibrosed and
firm. Hernia moves, as repeatedly observed, with
respirations. During the dressing the patient had
three coughing spells. These were accompanied by
marked bulging of the hernia which immediately
receded as soon as the coughing ceased. That is, it
is somewhat comparable to the impulse and coughing
of an inguinal hernia, which disappears when cough-
ing ceases. There was no tendency for the hernia to
remain enlarged; hands again tied to keep them in
proper place. General condition good. Since the
day on which the patient first removed the dressing,
there has been a slight daily elevation of tem-
perature; the average being about gols and at
times reaching 1oo. This is believed to be due to
slight re-infection of the wound.

April 16, Dressing. Patient has been dressed
every day or every other day. There 1s an increase
in the size of the hernia; general condition has re-
mained good. Patient is out of bed at times. Went
out to the toilet to smoke cigarettes. It is believed
that some of the increase in size of herniation is due
to increase in amount of intraventricular cerebro-
spinal fluid. Therefore, lumbar puncture was done
with the dressing removed. The hernia was ob-
served by Doctors Turgeon, Rogers, and myself,
while the fluid was allowed to drip slowly away from
the end of the needle with the stylet partly with-
drawn from the needle. The hernia slowly receded
and finally became so depressed that the central
portion was about 1 centimeter below the inner table
of the skull. The hernia appeared to have “shriv-
elled up.” About 35 cubic centimeters of clear fluid
were removed. No evident change in the patient’s
general condition, other than that he stated that he
felt better. During the release of the fluid, through
the lumbar puncture needle, the styvlet was removed
for an instant and then replaced. It was observed
that the cerebrospinal fluid was under rather marked
increased pressure. Similar dressing.

April 18, Dressed. The hernia has again increased
in size but it is not as large as it was 2 days ago be-
fore the lumbar puncture was done. There is a
slight superficial slough especially over the “apex”
of the central portion of the dome of the hernia where
it comes Into contact with the rubber dam. This
portion was once the floor of the abscess cavity.
Therefore, at this dressing, the hernia was covered
with gauze, wet in Dakin's solution, and the three
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| Dakin tubes were placed about the hernia. The
dressing to be kept wet with Dakin’s solution as
heretofore. At this stage, after the suiface of the
hernia has become quite firm, it is believed that
gauze, wet with Dakin’s solution, serves as a cover-
ing better than does a rubber dam, for the reason
that gauze stimulates granulations more than does
the rubber dam. No trauma is produced by its
removal, because it has been kept wet with the
. Dakin’s solution all the while and merely falls off
rather than its having to be pulled off. No bleeding
occurs when it is removed. After the dressing the
patient got out of bed, replaced his bedside table
along gide of his bed, returned to bed and went to
sleep.  Patient’s mentality is poor; that is, he
cerebrates poorly, laughs at remarks which ordinarily
would not provoke laughter, etc. But it is not known
whether this varies from his former state of mind
before his development of the abscess or not. He is
a Russian Pole and it iz questionable whether he
has had any education. He speaks and understands
English very poorly.

April 1. Dressed. The facial paralysis and
spasticity of the left upper and lower extremities
have disappeared.

April 21. Dressed. The size of the hernia has
markedly decreased with compression dressing with-
out any untoward symptoms being produced. The
hernia was found to be flattened and less aedematous.
A portion of the superficial slough which had be-
come detached was removed. A similar compression
dressing was reapplied.

April 25. Dressing. The hernia has subsided con-
siderably. The surface is of healthy appearance
covered with granulation tissue almost completely.
The hernia has flattened with compression dressing.
A low ring of gauze placed about the hernia and
compression slightly increased. Patient allowed up
to toilet tonight and ordered out of bed tomorrow.
States that he has no complaint whatever. Reads
| Russian newspaper, talks intelligently with a Polish
fellow-patient and his mentality is apparently
normal,

April 27. Dressing and lumbar puncture. Sixty
cubic centimeters of cercbrospinal fluid removed
without untoward symptoms. The hernia entirelv
subsided and formed a cup-shaped depression or
cavity, somewhat “crevice like™ about 2 centime-
ters deep. He is to remain in bed today and to-
morrow. The change in size and shape of the hernia
was striking.

May 5. Neurological examination negative. Ab-
dominal and knee reflexes equally active.

May 5. Dressed. In order to hasten epithelializa-
tion of the hernia or granulating surface of the hernia
and also to help reduce the hernia to the scalp level,
adhesive strips about 35 inch wide, sterilized by
flaming over an alcohol lamp were applied and fast-
ened to a 2-inch adhesive strip, which had been
placed around the head, so that the strips could be
fixed to it. These strips overlying the hernia to be
removed in 2 davs and renewed. The size of the

hernia is less. There is an area of superficial slough
over the upper, inner portion of the hernia, which
corresponds to the site of a portion of the original
capsule of the cavity. The remainder of the hernia
which is not already covered with epithelium has a
healthy appearance. Several small islands of
epithelium are seen over the surface. The thickness
of the cortex or the brain substance overlying the
anterior horn of the right lateral ventricle is not
known. A wet gauze dressing, wet with Dakin's
solution, was applied and held with a bandage around
the head, to be wet q. 2 hr. This dressing is only
a small dressing applied to the local area about the
hermia, and does not cover the entire head. This
tvpe of dressing has been used for the last 4 or 3
davs. It is not necessary to use a Dakin tube but
merely wet the dressing. The patient is able to do
this himself. He is up and about the ward and
helps with the ward work.

May 7. Dressed. Condition of hernia improved.
It 13 flatter, herniation less marked, it is not tense
and the epithelium is spreading rapidly from the
scalp margin. A similar dressing as applied vester-
day.

May 9. Similar dressing. The epithelial margin
is about 1 centimeter wide; the superficial slough
partly removed; remainder slightly adherent. It
appears that the dressing has not been kept properly
wet with Dakin’s solution during the last 2 days.

May 1o. Adhesive strips not removed. A wet
gauze Dakin dressing applied. Hernia under the
adhesive practically on level with scalp margins.
General condition excellent.

May 15. General condition of wound and hernia
improving. There is still a very superficial sloughing
of the surface in one area about 2 by 3 centimeters.
through which small islands of granulation tissue
have appeared. It is believed that the superficial
necrotic laver will soon be cast off. The hernia in
this case has not subsided as rapidly as it has in the
case of C, I), on Ward L-4. This 15 believed to be
due to the fact that the hernia in this case consists
of a rather thin wall with a large dilated anterior
horn of right lateral ventricle beneath, while in the
case of C. D). the hernia consisted for the most part
of inflammatory brain substance with a greater
thickness of brain tissue between the floor of the
abscess and the lateral wall of the ventricle. In the
latter case, as soon as the inflammatory process
disappeared, the hernia rapidly subsided. The
epithelium is not spreading over the surface as
rapidly as it is in the case of C. D. A lumbar punc-
ture is indicated and advised.

May 16. Patient refused lumbar puncture which
was ordered and effort at persuasion proved futile,
Therefore this procedure was not carried out.

Mayv 17. Dressing. The area about the hernia
was shaved and the scalp cleaned. The surface of
the hernia is much cleaner in appearance. The
superficial sloughing area is decreasing. The
granulating area is decreasing and the epithelium is
spreading. The following observation is made:
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Where there is no skin flap. i.e. on the outer side
of the hernia, where the adhesive strips extend direct-
lv from the skin margin onto the hernia, the epithe-
lium has spread very rapidly. On the other hand,
where the hernial suriace comes in contact with the
skin surface of the apex of the upper scalp flap which
had rolled under itself and become adherent to the
scalp flap, there is no epithelium. Shortly after the
development of the hernia, the apex of this scalp
flap became turned under and was allowed to remain
in this position, while the apex of the lower flap did
not do this. Therefore, in order to hasten covering
of the hernia, after sterilization has been done with
Dakin’s solution, one should be careful to see that
the apices of the skin flap do not turn under and
become adherent. The scalp flap should be replaced
slowly over the surface of the hernia, so that they
will become adherent throughout and as the hernia
recedes, the scalp flaps will be drawn over the cranial
defect like a trap-door or covering over an automatic
cellar elevator beneath the street, leaving only a
small area of non-hair-bearing scar between the
healed margins of the flaps. It probably would be
advisable to suture the apices back for about six or
eight davs until herniation is complete and then
loosen them and allow them to fall back over the
hernia and become adherent. The surface of the
hernia in apposition to the enfolded skin edges was
covered with a piece of adhesive interposed between
the hernia and the rolled in under-surface of the skin,
in the belief that epithelialization will be more
rapid. The more rapid the covering of the hernia
with epithelium and the subsequent contracture,
the more rapidly will the hernia diminish in size,
and finally completely recede into the cranial cavity.

The patient feels well. He has no complaints.
Before his original injury, he weighed 166 pounds;
before he came to the hospital he lost 34 pounds and
weighed 132 pounds. He now weighs 153 pounds
and savs that he feels well.

Mav 19. Dressing. The narrow margin of the
hernia beneath the skin flaps which was covered at
the last dressing with adhesive, already shows mod-
erate epithelialization. A similar dressing was re-
applied with pressure, so that the hernia surface was
brought almost to the level of the scalp. This makes
no ill impression on the patient. He shows no
changes, whether the hernia protrudes somewhat
under ordinary pressure or, if on the contrary,
pressure is made. The patient’s general condition
continues Lo improve,

May 21. Dressed. The epithelium is gradually
spreading over the surface of the hernia. Suriace
almost level with scalp. Patient’s general condition
is good. He now weighs 163 pounds.

May 28. Has been dressed every 2 days. The
improvement in the wound is gradual but slow.
Does not have the appearance of a well dakinized
wound. The dressing is not kept wet and the wound
has not the same appearance as that of C. D.

June 1. Dressed. The wound is not healing as
rapidly as it should. Does not appear to be properly

dakinized. Head nurse instructed to see that dress-
ing is properly wet with Dakin’s solution q. 2 hr,
wilhout fail.

June 3. Dressing. Condition of wound following
proper dakinization so much improved that one can
scarcely believe it. Similar strapping with adhesive.

June 5. There has been a brownish discoloration
on the dressing which is probably due to the de-
composition of the potassium permanganate (which
is in the Dakin solution), when the patient goes into
the sunlight. Condition of the wound improving.

June 6. Dressed. Condition of granulating area
is good. The hernia area is completely covered with
granulating surface of epithelium, with the excep-
tion of two small central areas which are vertical
in direction, each about 1 centimeter wide and 1.5
centimeters long with an interval of healthy granu-
lating surface about & millimeters wide intervening.
These areas are vellowish in color and are probably
the last portion of the capsule of the abscess which
formed the floor of the cavity to disappear by the
action of Dakin's solution. His general condition is
good. He has been insisting for the last several
days on being discharged.

June 8. Neurological note. Cranial nerves nor-
mal; motor system normal; powerful on both sides.
Sensory system normal. Reflexes are normal. Cere-
bellar tests normal; gait normal. Psychical function
apparently normal in every respect. With help of
interpreter answers questions intelligently, Nurses
and his friends find him normal in every respect.
Has a good sense for a joke.

July 4. Patient has been dressed daily or every 2
days since the last neurological note was made.
The area of granulating surface is now completely
covered with epithelium, with the exception of a
small area which measures about 2 centimeters by
1.5 centimeters nearer the median side of the former
site of the brain hernia. This area is covered with
healthy granulation and it is believed that in about
1 week's time the area will be completely covered.
The treatment which has been followed during this
time, was: covering of the granulating area with a
fenestrated adhesive strip, over which a small piece
of gauze, wet with Dakin’s solution, was held with a

bandage. His general condition has remained excel-

R

lent. He now weighs 170 pounds. He insists upon

going home, where he thinks he can get more to eat

and he promises me that he will not drink intoxicat-

ing drinks.” He is to return for daily dressings.
When the area is completely healed over it will be
allowed to remain so for about 6 months or more.
when a scalp plastic will be performed for the pur-

pose of excision of the cicatrix and approximation
of the scalp edges.

July 4. Patient apparently behaves normally in
every respect.  Intelligent interest toward wvarious
topics. One of his Russian friends with whom he
spends much of his time, finds him normal.

July 5.
hundred-and-first day following the operation. C. D.
who was operated upon the day following the opera-

Discharged from hospital, on the ones
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tion in this case was discharged on the sixtv-seventh
day following the operation. with the area at the site
of operation, which was still uncovered with epithe-
lium, being about the size of one's finger nail. It is
believed that the factors in this case which tended
toward slower healing of the wound are mainly two:
first, the hernia receded more slowly due probably
to the fact that the tissue at the site of the hernia
overlying the anterior horn of the right ventricle
was much thinner, so that the direct pressure of the
cerchrospinal fluid within the ventricle into the
hernia was greater and more prolonged, while the
hernia, in the case of C. D. was much larger, and
receded much more rapidly. Second, improper
dakinization of the operative area after the patient
was up and about the ward. This was due to neglect
on the part of both the nurse in charge and the
patient and when corrected, the healing of the
wound was more rapid. In the case of C. D. there
were special nurses who attended to the dakinization
of the wound until the patient was up and about
the ward. After this time, the patient himself kepi
his dressing properly wet with Dakin’s solution, due
to the fact that he had more intelligence than T. W,
and did as he was directed.

Summary. Male: Russian Pole: About 46.
Blacksmith. Fell about 3 months before entering
Bellevue Hospital and sustained a compound. de-
pressed fracture, frontal region, right, involving
frontal sinus. Bone fragments not removed: wound
- infected; suppurative process in right frontal sinus,
Operated upon for brain abscess, frontal region,
right, under local anwmsthesia, on March 26, 1923.
“Roof” of abscess cavity removed; no drainage
material used; temporary herniation with complete
eversion of abscess cavity ; hernia completely receded
in 71 davs, aided by 2 lumbar punctures, first of
which was on the thirtieth day; Dakin's solution
used throughout: dressing to protect and prevent
compression for 22 days, after which compression
dressings of gauze wet in Dakin's solution and
bandage for 17 davs; after which granulating surface
was strapped with adhesive plaster to hasten epithe-
lialization and to exert slight compression. Highest
temperature was 100.6 degrees on third day after
operation. Superficial areas of sloughing from the
sixth to the forty-second day. No leakage of cere-
brospinal fluid. Discharged irom Bellevue Hospital
on the one-hundred-and-first day following operation
with no complaint. Weight before injury 166 pounds.
Weighed 132 pounds just before admission. Weighed
170 pounds when discharged from hospital. General
condition excellent.

Follow-up note. July 16. The patient has been
dressed every other day since his discharge from the
hospital. The wound is completely healed. There is
but slight tendency to bulging at the site of the
cranial defect. His general condition is good. He
has been looking about for work.

The patient was lost sight of and on August 22,
1923, I learned through an attornev for the Polish
Missions, for the Diocese of Pennsylvania, that he

was in Philadelphia. On November 8, 1 received
information through the same attorney that the
patient was in West Virginia where he was again at
work. Photographs and late roentgenographic plates
which I requested him to send to me have not been
received.

Case 3. C. D. Brain Abscess No. 14. Age, 26.
Occupation, fireman, New York City Fire Depart-
ment, Admitted March 26, 1923, to Ward Ground
L, on the Service of Dr. T. A. Smith, director of the
4th Surgical Division, Bellevue Hospital.

Present illness. Patient stuporous and could give
but little history. Three weeks ago was operated
upen in a hospital on Staten Island; a simple mas-
toidectomy for mastoiditis, left side, being done.
Previous to this operation, had influenza and later
had his ear-drum on left side lanced.

Past history. Influenza for 1 week before operated
upon for mastoiditis. Operated upon on nose in
Bellevue Hospital 1 vear ago, on account of an old
fracture of nasal bones.

Physical examination. Patient stuporous; aroused
by the examination. Answers questions slowly: is
apparently toxic. Blood pressure, 120-80. Tempera-
ture, 100 degrees. Pulse, jo.

Eyes. Pupils equal, pin-point (under morphine).
Dilate equally under homatropin. Slightly prom-
inent orbits both sides. Eve grounds show moderate
venous engorgement. Both discs boggy in outline
and reduced. No elevation.

Nose and Ears. Negative to external examination.

Mowth. Teeth in poor condition. Tongue coated,
Breath foul. Slightly cvanosed lips.

Cranial nerves.  Slight facial weakness, right.
Others negative.

Neck. Negative.

Chest. Lungs and heart, negative.

Abdomen. Negative.

Moler. Negative. Voluntary grips in
equal. Voluntary motions present.

Sensory. Negalive.

Reflexes. Abdominals present.
ankle jerks, equal and active.

Local condition. Mastoidectomy wound, left.
stuffed with dirty gauze packing. Wound has but
little discharge.

March 26. History obtained from sister states
that 1 month ago patient was taken ill with influ-
enza, during which illness his left ear was lanced
twice. Two weeks following his initial illness, patient
was operated upon for acute suppurative mastoid-
itis, left, in a hospital on Staten Island. He was dis-
charged from the hospital on March 21, 1923, and
was taken care of at home. Became stuporous on
March 25 and was brought to Bellevue Hospital on
the following day.

Provisional diagnosis.
sphenoidal region,

March z27. Newralogical nole.
and therefore unco-operative. Local condition not
examined.  Bilateral early papilleedema, right
greater than left. Slight right facial weakness and

haneds

knee jerks and

Abscess  of temporo-

Patient stuporous
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pyvramidal signs on right side. Astercognosis right
side. Impression on superficial examination: brain
abscess, temporoparietal, left.

March 27. Newrosurgical note. Diagnosis of
brain abscess, temporosphenoidal lobe, extending
into parietal lobe, left, secondary to mastoiditis, with
simple mastoidectomy, left. Cardinal points: (1)
drowsiness or stupor; (z) infected postoperative
wound following operation for mastoiditis, left, with
inflammatory zone about wound and unhealthy
granulation tissue in wound; (3) astereognosis,
right; (4) history: symptoms beginning about 2 to 3
weeks after radical operation for mastoiditis; (5)
engorgement of retinal veins, especially of left eve;
(6) sensory aphasia; (7) slight right facial weakness;
(8) slight elevation of temperature (9g.5).

Opinion: Advise operation for brain abscess
soon as is possible,

March 27. Urine: negative.

March 25. Leucocytes, 11,700; polymorpho-
nuclears, 7o per cent; lymphocytes, 21 per cent.

March 27. Ear, nose, and throat consultation:
Nose congested and crusty. Mouth filled with a
vellowish mucoid secretion. Throat is congested
and parts are hidden by the secretion. Right ear
negative. Left car shows a postoperative simple
mastoidectomy. The drum is gray. Necrotic sur-
face which is compatible with a postoperative condi-
tion. There is no bulging or signs of an acute middle
car infection. Postauricular wound has small piece
of old gauze packing. On removal a dirty wound
was seen, filled with a serous pus; the granulations
seen beneath are of an unhealthy type. No connec-
tion is noted between the antrum region and the
wound. No cord-like mass is felt in the neck; even
though I can get no history from his family of dizzi-
ness, vertigo, vomiting, convulsive attacks and also
bearing in mind that his pulse is normal in rate, [
am inclined to think that he has a temporosphenoidal
abscess on the left side, as he has (1) drowsiness,
(2) postauricular wound filled with unhealthy
granulations, (3) low temperature, (4) aphasia, (5)
constant headaches, (6) facial weakness, right.

Through the courtesy of Dr. T. A. Smith, the
patient was transferred to our Service and was
operated upr:-n at 8:30 p.m. on this day.

March 27. Operation for brain abscess, temporo-
ﬁphenmdal |¢l't Operator, Dr. King; assistant, Dr.
Russell. Anwmsthesia: Local-novocain solution one
per cent with suprarenin.

Pathological findings. The external mastoidec-
tomy wound was as described in the E. N. T. note,
made previous to operation. The dura had been
exposed at time of operation for mastoiditis, the
area being about the size of a dime. The dura over
Iving the site of the abscess in its upper portion was
not adherent to the cortex, but in the lower limits,
toward the site of the operative wound the dura
was adherent. The outer wall of the abscess cavity
consisting of brain tissue was about 1 centimeter
thick. No resistance was met with when the explor-
ing small blunt brain cannula was inserted into the

s
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cavitv. Therefore it was concluded that the ah-
scess was not encapsulated. The contents removed
from the cavity, through the cannula, at the first
puncture, were quite thin and had an oily appear-
ance. The contents thus obtained came from the
upper portion of the abscess cavity with the patient
Iving on his right side,. When this kind of fluid was
obtained, rather than the thick vellow pus which is
frcquuntl}.' removed from a brain abscess, it was at
once surmised that the abscess was of recent forma-
tion and that the fluid obtained was the supernatent
fluid from which the heavier thicker contents had
gettled to the bottom of the abscess cavity and there-
fore did not come in contact with the exploring
needle. Also there was no distinct sensation of
going through a definite abscess capsule, as is the
case with an old chronic abscess. Upon these two
findings, it was therefore assumed, that the abscess
was of recent formation. This was also borne out
by the clinical history, in which the abscess devel-
oped and was operated upon 19 days following the
original radical operation for mastoiditis. The
lateral wall or covering of the abscess for an area of
about 1.5 inches in diameter, was removed, i.e.,
the actual cortex was cut away to allow herniation
of the floor of the abscess through this opening, to
obviate the use of drainage material. The abscess
cavity was somewhat saddle back in shape. There
was an extension backward and upward into the
occipitoparietal region, while the other extended
down into the temporosphenoidal lobe toward the
base of the skull (Fig. 9). When the abscess cavity
was thus opened widely, there was a gush of a con-
siderable amount of thin, vellowish, oily liquid and
later on, while washing out the cavity with Dakin's
solution through a svringe and soft rubber catheter,
a considerable amount of thick yellow pus and
detritus was evacuated. It was practically impos-
sible to determine the actual capacity of this cavity,
but the approximate amount of contents removed,
was about 2.5 ounces. The lateral ventricle was not
entered and there was no |E¢ILEI.EE of cerebrospinal
ﬂl.r:d of the ventricle. The patient’s pulse increased
in rate from 7o to about 6. He became less drowsy
and was talking when he left the table. The con-
tents of the abscess removed at the first puncture

was sent to the laboratory for bacteriological
examination.
Procedure: (It was assumed that the major por-

tion of the abscess was in the usual position, Le.,
directly above and slightly anterior to the base of
the mastoid process, on account of the signs and
symptoms. )

Therefore, with the patient on the head-rest, de-
signed by us, with the left side of his head directly
upward, a curved incision was made, beginning at a
point about 1 inch above the ear and just anterior
to it. and was continued downward and backward
parallel to the ear and surrounding the old mastoid
operation wound, so that the granulation tissue
which filled the wound, with the margins of the
wound, was cxcised. A second scalp incision was
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made from about the m dpoint of the first incision,
upward, backward and inward, over the parieto-
occipital region, thus creating three flaps (Fig. 12).
The larger one, just above the ear, was reflected
downward; the other two flaps were reflected re-
spectively upward and forward and upward and
backward, thus exposing an area of the outer table
of the skull about 2.5 inches in diameter. An open-
ing was made in the skull about the center of the
exposed area, with a Hudson bone drill, bits A and B
being used; the site selected for this trephine open-
ing was about 1.25 inches above the anterior portion
of the base of the mastoid process. A small incision
about !4 inch long was made in the dura. and a
blunt brain cannula was inserted through the in-
cision in the dura and directed into the brain sub-
stance. At the first puncture, after the cannula
had been inserted about 1.5 inches, the vellowish
fluid described above was obtained. The cannula
was then removed and a large bony opening, fairly
circular in shape for the most part, but with an
extension downward and forward. was made, the
average diameter being about 2 inches. Six pennant
shaped dural flaps, made by stellate incisions in the
dura, were turned back and sutured to the peri-
cranium of the scalp flaps. The sub-dural and sub-
arachnoid spaces were then packed off with three
strips of narrow iodoform packing gauze, to prevent
soiling of these spaces. The abscess cavity was
again punctured at the site of the previous puncture
for corroboration and then incised with a knife. An
area of the cortex overlyving the cavity (about 1.3
inches in diameter and about 1 centimeter thick)
was removed with the knife and discarded. There
was but slight oozing from the cut margins of the
brain. This converted the cavity from a bottle
shaped one into a somewhat boat shaped cavity
(Fig. 14). A large amount of pus as described
above, was evacuated, the cavity was well washed
out with Dakin's solution and was inspected. The
bony parts overlving the cavity were removed
throughout its extent, with the exception of that
overlving the extension of the abscess cavity far
downward and forward into the temporosphenoidal
lobe. This could not be accomplished as much as
was desired on account of possible injury of the ear.

The “unroofing” of the abscess cavity was for
the purpose of evacuation of the abscess cavity and
allowing the floor of the abscess to herniate through
the cranial defect which was made, i.e., allowing the
cavity to “turn inside out.” This would assure
no retention of secondary pocketing, as oftentimes
follows attempts to drain a brain abscess. This will
allow a sufficient herniation without a doubt, except
possibly the extension downward and forward into
the temporosphenoidal lobe. Even this portion
may likewise herniate and become everted: this is
the intention and hope of the operator. The manip-
ulation within the abscess cavity itself was care-
fully done; exploration of the cavity was carried out
with proper lighting facilities, so that the entire
abscess cavity could be thoroughly inspected. It

is not believed wise to explore the abscess cavity
with the finger in order to determine its extent,
By so doing, one is very likely to lead to extension
of the cavity or perforation into the ventricle.
Therefore exploration with the finger was in-
tentionally not done. The ventricle was not entered.
There was no capsule, but the floor of the abscess
was irregular and uneven and consisted of broken-
down and infiltrated brain tissue.

This procedure was adopted only on account of
the recovery which followed a similar procedure
about z years ago in a case at the New York Eve
and Ear Infirmary. In this case, there was a
herniation of the abscess cavity through the cranial
defect and the patient entirely recovered.

A fenestrated rubber dam was placed over the
abscess cavity, over which loose, iodoform gauze was
placed so that the dam was somewhat “dimpled ”
into the cavity. This will afford protection to the
abscess wall during its herniation, which herniation
should require z to 3 days before the floor of the
abscess has reached the level of the cranial defect.
A crcular ring-like dressing of fluffed gauze, wet in
Dakin's solution, was applied about the wound.
The left ear was well covered with vascline gauze.
Three Dakin tubes were placed over the rubber
dam and the entire head, with the exception of the
right ear, was covered with a copious gauze dressing,
wet with Dakin’s solution, a headroll, bandage and
adhesive plaster strips, the lower jaw being included
in the bandage.

After a short rest on the operating table, the
patient was returned to the ward in a very much
improved condition. The head was elevated on one
pillow, No stimulation was necessarv

Postoperative course, March 28, First dressing,
8 p.m. (23 hours after operation). There is moderate
herniation of the brain, carrving with it the rubber
dam overlying the abscess cavity and the iodoform
gauze placed on the outer surface of the rubber dam
(Fig. 15). This part of the original dressing con-
sisting of rubber dam with its overlving iodoform
gauze and the narrow strips of iodoform gauze,
placed about the craniodural margins, beneath the
skin flaps, was not disturbed. The area about the
operative field including the left ear was abundantly
covered with vaseline gauze, over which was placed
a circular ring-like coil of gauze, wet in Dakin’s
solution, to form an elevated wall about the site of
the operation, in order to allow of herniation without
compression. Two perforated Dakin tubes were
placed about the rubber dam, these being covered
with gauze wet in Dakin's solution. Headroll and
a bandage including the lower jaw. Dakin’s solu-
tion to be instilled through the tubes, . 2 h. The
general condition of the patient has markedly im-
proved since vesterday before the operation. His
temperature has ranged about 1oo.5 degrees; pulse
between Bo and go.

March zg. Second dressing. Similar to above.
Hernia has increased in size, thus bringing the floor
of the abscess cavity, for the most part, oul of the
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cranial cavity. The rubber dam with its gauze pack-
ing and the marginal gauze packing, together with
the gauze packed in the old mastoidectomy wound,
was not disturbed. Dakin’s irrigation continued
2 h. General condition improved. Pulse about
Temperature go.5 degrees. There is no evidence

of spreading meningitis, Patient is rational. Sen-
sory aphasia still present.
March 3o0. Culture taken at operation; “staphy-

lococcus aureus.”

March 3zo. Third dressing. Same as vesterday.
Gauze packings not disturbed. The hernia has in-
creased markedly in size, especially from the upper
half of the cranial defect, so much so, that the
abscess cavity which is now extracranial, is on the
inferior surface of the hernia. The hernia is some-
what mushroom shaped, measures about 3 inches in
diameter across its surface (Fig. 15). The rubber
dam and gauze overlving it removed. After the cir-
cular gauze had been placed about the wound, two
Dakin tubes were placed surrounding the hernia
and both tubes and hernia were covered with a
fenestrated rubber dam to protect the hernia from
trauma being produced by the gauze, and at the
same time, partially retain the Dakin’s solution at
the site desired, i.e., about the brain hernia. Owver
the dam another Dakin tube was placed to keep the
superficial part of the dressing wet. General condi-
tion about the same. Talks with his wife and friends.
Cathartic given. No morphine necessary.

March 31. Fourth dressing. A portion of the
gauze about the margin of the cranial defect, placed
at time of operation to prevent spreading of infec-
tion into the subdural space, was removed; similar
dressing was applied vesterday. Bowels have moved
and patient feels much better. Slept well last night.
Is on soft diet and has good appetite. The hernia
has not increased very much in size. There is no
protrusion and recession of the hernia with respira-
tion as is seen in the case of frontal-lobe abscess on
ward M-g (T. W.) but there is pulsation with the
heart beat. The wound has the appearance of a well-
dakinized wound.

April 1. Fifth dressing. All of the remaining
gauze packing about the cranial defect between the
hernia and skin flaps removed with but slight bleed-
ing. A fresh piece of gauze, wet in Dakin’s solution,
was inserted beneath each skin flap to prevent pock-
eting beneath the flaps; to be removed tomorrow.
The old mastoidectomy wound has improved in
appearance. The granulations have become more
healthy. At the lower angle of this incision which
terminated about the old mastoidectomy wound,
there was a small pocket of pus from which a few
small pieces of old sequestrated bone fragments
were removed. These were evidently created at the
time of the original mastoid operation. General
condition is good. Aphasia (zensory) clearing.
Eats and sleeps well. There is no evidence of rupture
of the ventricle.

April 2. Sixth dressing. The
appearance of a well dakinized wound.

wound has the
The original

abscess cavity now shows as a somewhat cleft-like
depression on the inferior surface of the brain hernia.
The reason for this is as follows: through the upper
and posterior part of the cranial defect, most of the
herniation has taken place, due to the fact that the
brain cortex at this part of the defect, was not fixed
to the dura by adhesions, before the operation.
While the brain substance beneath and below the
lower part of the defect was fixed by adhesions,
directly beneath the site of the old mastoid wound,
it was much more thinned out by the abscess and
therefore it could not herniate as rapidly as could the
upper portion. It is believed that all of the abscess
cavity has now herniated out of the cranial defect,
i.e., that no part of it has remained intracranial, so
that a secondary abscess or pocket can form.

April 3. Seventh dressing: 6:30 p.m. There is a
leakage of clear, cerebrospinal {luid at a point about
4.5 centimeters posterior to the anterior margin or
border of the hernia. It is believed that the descend-
ing horn of the left lateral ventricle has sustained a
slight rupture, because of the following: with the
herniation of the posterior portion of the temporo-
sphenoidal lobe through the defect, the descending
horn has been displaced outward and has formed
an angulation outward about its middle and poste-
rior portion. A continuation of the secretion of the
cercbrospinal fluid has taken place from the choroid
plexus into the lowermost part of the descending
horn. The fluid from the upper portion of the de-
scending horn has passed unobstructed into the
body of the ventricle and thus the pressure in the
upper portion of the descending horn of the lateral
ventricle has become equalized by such escape of the
fluid into the body of the ventricle. The fluid in the
shut-off distal portion of the descending horn has
had no avenue of escape and with the increased
pressure within the distal end of the descending
horn which would accompany the continued secre-
tion of the cerebrospinal fluid, the pressure finally
became so great that the external wall of the de-
scending horn gave wayv and allowed the fluid to
escape through a small opening on the surface of the
hernia. Slight exertion on the part of the patient
increased the amount of fluid which escaped, during
the observation, The amount was lessened when
the patient was quiet. Similar {masuu._, di)l]hl.,d

April 3. Eighth dressing. Condition improving.
The skin flaps have become adherent to the lateral
margins of the hernia without any retention beneath
the flaps. Cerebrospinal fluid continues to escape.
The old mastoidectomy wound has become clean
and almost healed over with the exception of a small
sinus at the lower angle from which small pieces of
hone fragments had been removed from time to
time. It is believed that these fragments have been
leit over from the mastoid operation and that they
are not true sequestration fragments. It is believed
that as soon as all have been discharged or re-
moved, the mastoidectomy wound will heal. The
hernia is no larger, except on the lower margin, where
it appears that this margin has rolled out somewhat

DA B e ————
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'more since vesterday, and it is believed that com-

plete herniation, or eversion of the abscess cavity
has taken place. The surface of the hernia has
become somewhat more fibrosed and firmer. There

are areas on the surface. some of which appear to

be partly organized blood clots leit over from the
removal of the gauze packing about the hernia and

' some of which are believed to be superficial areas of

necrosis or slough, There is practically no discharge

from the surface of the hernia and the entire wound

appears to have been well dakinized. Bowels move
well; appetite good; food allowance ncreased.
Temperature normal today. No spreading infection

jollowing leakage of cerebrospinal fluid through
- the hernia,

April 5. Ninth dressing. The granulating margin
of the scalp, touched with silver nitrate, 1o per
cent solution,—not to the hernia however. General
condition improved. Slight recession of hernia.

April 6. Tenth dressing. Dressed. The flow or
escape of cerebrospinal fluid continues. The fluid is
clear. Patient has remained in a semisitting posi-

| tion since the first day following the operation. He

is now allowed to sit up in bed.
April 7. Eleventh dressing. Several small bone
fragments removed from the small sinus at the

lower angle of the mastoid incision. The slight pain

accompanying the removal of the fragments pro-
duced exertions or movements by the patient. The

amount of cerebrospinal fluid which escaped from

the ventricle at this time was increased. 1t is clear.
The weakness of the right facial has almost dis-

appeared. Dr. Rogers stated that the patient has an
- homonymous hemianopsia. This condition has not
previously been noted. He is able to see well on

the left side but not on the right. This was partly
confirmed by me after the dressing. To observe to-

| MOrrow.

April 8. Twelfth dressing. Condition of the wound
good. Hernia has not increased in size. There is no
leakage of cerebrospinal fluid this morning. The
reason for this is not known, unless it is because the
small opening through which the leakage occurred
has been closed by granulation tissue, because the
hernia has contracted and there is a decrease of
intra-ventricular pressure. Patient’s condition has
improved. Homonymous hemianopsia is present as
previously observed and stated by Dr. Rogers.

April 9. Almost complete anomia. However, no
abraxia or sensory aphasia in the accepted sense.
Slight right facial weakness.

April 16. Dressed. The size of the hernia has not

 appreciably increased since seen last time on April

12, by this examiner. There is some extension of
the superficial sloughing of the hernia suriace. The
skin flaps are firmly adherent about the base of the
hernia. There is no part of the skull uncovered.
There is no leakage of cercbrospinal fluid. The
area about the wound was shaved and cleansed and
the usual dressing applied. Dakin's solution con-
tinued. Patient has been out of hed in a chair for a

| greater part of the time, during the last few days.
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He is able to stand erect but is not allowed to walk.
He has been dressed the last 3 dayvs by Dr. Rogers,
during my absence.

April 18. The hernia has not increased in size.
There is a superficial brownish slough over the most
prominent part of the hernia. This portion of the
hernia has been in contact with the rubber dam.
The lateral surfaces of the hernia are clean, free from
slough, and are covered with healthy granulations.
Therefore the rubber dam was discarded, and the
surface of the hernia was covered with gauze wet in
Dakin's solution, surrounded with two perforated
Dakin tubes coiled about the hernia, and one tube
was placed over the piece of gauze covering the
hernia; to be kept wet with Dakin’s solution.
Patient is up on balcony. His general condition
continues to improve,

April 18. The aphasia has narrowed down some-
what and scems now to be predominating inability
to name objects verbally and by writing. He has
some difficulty in diction, and is unable to repeat
some words even when repeated for him by the ob-
server so that he seems Lo have some verbal aphasia.
However, with the observer opposite he can carry
out the imitation tests quite easily and with no
mistakes. This cannot be done with a motor aphasia
of any extent. He can read printed words although
he cannot say them aloud. He can carry out com-
mands. He can count well but cannot repeat the
alphabet. The type of speech present corresponds
very well with a lesion of the posterior part of the
superior temporal gyvrus of the left side.

April 19. Dressing. Hernia somewhat smaller. A
compression (slight) dressing applied. Patient up on
porch in wheel-chair. Is able to stand and walk.
Eats well, sleeps well. has no pain.

April 25. Patient has been dressed daily, with the
exception of the zznd, since the last note. Two days
ago a piece of superficial black slough was removed
(after it had become almost separated) with forceps
and scissors. No leakage of cerebrospinal fluid.
The hernia is smaller, flattened out, and fibrosed in
appearance. A compression dressing of gauze and
bandage has been used during the past 4 days. Da-
kin's solution continued. Patient can see more on
the right side than several davs ago. He noticed this
today. Therefore the anopsia has decreased. Can
write better. Has learned a number of new words.
Can speak words correctly, i.e., he selects the proper
words. Formerly he would say “her” for “him,"”
“he™ for “she,” ete. Eats well; sleeps all night.
No pain or headache. The improvement has been
marked.

April 27. Dressing and lumbar puncture. Lum-
bar puncture with patient on right side. Fifty-six
cubic centimeters of clear fluid removed slowly.
Other than slight frontal headache, no untoward
symptoms. Hernia diminished markedly in size;
surface changed from convex to concave; hernia
mass considerably flattened and became “flabby.”
Two superficial dark sloughs removed. Patient’s
general condition has improved. Also his memory.
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To remain in bed tomorrow following lumbar
puncture.

May 3. Dressed. Patient has been dressed daily
since last note. Hernia much diminished in size; is
flat and “flabby ™ in appearance, and not distended
as formally. The surface of the hernia is covered
for the most part with healthy granulations and has
become much firmer. His vocabulary is increasing.

May 5. Dressed. Condition of hernia good;
diminished in size; is firmer; no sloughs. Therefore,
to hasten epithelialization of the surface of the
hernia. it was covered with adhesive strips, 35 inch
wide, passed around the head and fastened. Area
covered with gauze wet with Dakin's solution and
held with bandage. No further irrigations needed.
but the dressing is to be wet from without by use of
syringe q. 2. h. Also ear to be vaselined daily.
Telephoned to his mother in Staten Island vester-
day,

Mav 6. Dressed. No evidence of infection fol-
lowing strapping hernia with adhesive vesterday.
Hernia remains flattened. Patient went to church
today. Goes about ward and has no complaint.
Hemianopsia gradually clearing up after an almost
complete homonymous hemianopsia following the
herniation. Charts of visual fields requested.

May 7. Dressed. Adhesive strips removed from
over hernia and renewed. Condition of hernia much
improved. Hernia is more flat, surface is firm, and
epithelial margin is spreading across from scalp
edges. Gauze dressing wet with Dakin's solution
applied and slight pressure made with bandage.

Mayv g. Dressed. The spreading of epithelium
from the skin margins over the granulating surface
of the brain has been very rapid. The surface of the
hernia (brain surface) is on a level with the scalp
margin, i.e., there is practically no herniation.
There is no complaint on the part of the patient.
Vision is improving on the right halves of the visual
fields with recession of the hernia. Adhesive strips
removed and others applied. This to be continued
until the area is completely covered with epithe-
lium. A small gauze dressing wet in Dakin’s solu-
tion applied and held with a circular bandage about
the head. Complete head dressing not necessary.
Temperature, normal.

Mayv ro. Dressed.
moval of adhesive strips.
every 2 days.

May 11. Dressed. Area about granulating sur-
face shaved and cleansed with cotton balls wet in
Dakin’s solution. The central portion of the area
is now somewhat concave for the first time, i.c.,
the hernia has now receded until the scalp level is
above that of the hernia.

Mav 21. Patient has been dressed each day or
every other day since last note. The measurements
of the scalp defect are 8 centimeters by 13 centime-
ters, the defect being somewhat triangular in shape,
with long, narrow, pointed apices. The area in the
center of the defect not vet covered with epithelium
measures about 2 centimeters by 3.5 centimeters.

Similar dressing without re-
These to be changed

The epithelium has spread rapidly across the granu-
lating surface and remains firm without * blistering.”
The pulsation has markedly diminished. No tender-
ness.  General condition very good. Mentality fis
excellent, is happy, and helps about the ward. Now

. weighs 171 pounds,

May 23. Dressed. Granulating area becoming
smaller. Scalp about wound shaved, so as to clean
the area and allow adhesive strips to adhere. Flamed
adhesive strips reapplied. Dakin gauze (small) and
bandage.

June 1. Ophthalmological note. Vision: R. E.
30/25-2. L. E. 20/25-1. Pupils react to light and
accommodation. Convergence is poor. Fundi:
suspicious pallor of temporal side of discs of both
eves. Return to Ki for fields and measure of
accommodation.

June 2. Ophthalmological examination: visual
fields. R. E. Quadrilateral anopsia, with tendency
to hemianopsia-temporal field; test objects 1 square
centimeter; daylight; approach from in out. L. E.
Quadrilateral anopsia, upper nasal field; test objects
1 square centimeter; daylight; approach from in out.
From nature of anopsia, would judge that lesion is
in left optic tract. Patient apparently knows
colors but has difficulty in naming them.

June 2. Ophthalmological examination: Measure
of accommodation.

Power 5 acc. R. E. 5 D. L. E. 5.5 D. Both eyes
6.5 ). Near points convergence 150 M. M., pupil-
larv convergence reaction present. Impression:
patient has insufficiency of convergence with
paresis of accommodation. Condition is common
after prolonged or severe illness and will no doubt
clear up; advise abstinence from reading for 2
months. Should have refraction. Fields on next
sheet. :

June 2. Discharge note. Dressed. There is no
longer a herniation at the site of the original hernia,
but on the contrary, there is a slight depression.
Only a small point-like area, about 3 millimeters in
diameter, remains uncovered with epithelium. A
picce of adhesive plaster about 4 centimeters long
and 1 centimeter wide, with a small hole in center,
was applied o that the small opening coincided with
the small central area which 15 not covered with
epithelium. A small piece of gauze about 2 inches
sqquare, wet in Dakin's solution, was applied over
adhesive and held with a narrow bandage about
head. The left car droops, because the scalp flaps
with base directed toward ear, have become fixed at
a lower level than they occupied before they were
turned down at operation. He appears to be well
and healthy, is strong and poweriul. There is still
a hesitation in speech. To be discharged to his
home and return for dressings every 2 days.

Swummary. Male. Age 26. Fireman New York
City Fire Department. Acute mastoiditis, left,
following influenza. Simple mastoidectomy March
5. 1923, following which a temporosphenoidal lobe
abscess, left, developed. Was operated upon for
brain abscess, under local an®sthesia, on March 27,
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| Fire Department on September 7,

1023. “Roof” of abscess cavity removed; no drain-
age material used; temporary herniation with com-
plete eversion of abscess cavity; hernia completely
receded in 44 days, aided by only 1 lumbar puncture
on thirty-first day; Dakin solution used throughout:
dressings to protect and prevent compression for
30 days; after which, compression dressing with
granulating surface covered with adhesive plaster
strips. Highest temperature 100.8 degrees—first
day after operation. Superficial areas of sloughing
from eighth to thirtyv-seventh day. Leakage of
clear cerebrospinal fluid through anterior portion
of hernia (probably from descending horn of left
lateral ventricle) from seventh to twelfth dav. Dis-
charged from Bellevue Hospital on sixtv-seventh
day following operation for brain abscess. Slight
hesitation in speech due to “searching™ for proper
words. Weighed 1435 pounds first time weighed
when able to walk about after operation; weighed
170 pounds when discharged: general condition
excellent.

November 14, 1923, Follow-up note. After dis-
charge from Bellevue Hospital on June 2, 1923,
patient was dressed every 2 days for about a week
when area was completely covered with epithelium.
This dressing necessitated his coming over a dis-
tance of about 11 or 12 miles in an automobile. A
few days later, surface became somewhat excoriated,
for which a dressing was applied every 2 or 3 days,
for about 2 weeks longer. Dwuring this time, he came
alone by trolley. ferrv, and subwayv. Afterward
he was seen about once a week; no dressings. He
now remembers the events which took place before
he was brought to Bellevue Hospital, the latter
part of his operation in this hospital, his return to the
ward, and everything which took place during his
stay in the hospital.

He returned to duty as a fireman in the New York
1923, 5 months
and 11 days after operation—"watch” duty and
messenger. This entailed his being on duty at
night, or in the day, and sometimes both during the
night and day. He continued on such duty until
about October 6, when, at my request, he was trans-
ferred to day duty by Dr. Smith. chief medical
director of the New York Fire Department. He has

{ been on this duty, in the capacity of inspector of

garages, fire hazards, etc., until the present time.

Patient’s normal weight before he contracted in-
fluenza was from 185 pounds to 195 pounds. When
he first weighed after operation for brain abscess,
weight was 145 pounds. When discharged from the
hospital, he weighed 170 pounds. At the present
time, he weighs 190 pounds. Aphasia almost com-
pletely cleared up.

Hearing normal; reads without glasses: no difii-
culty; no headache: good appetite; sleeps well.

Ophthalmological examination made by
William B. Doherty. reveals the following:

“ Examination under homatrophine showed that
he had a high degree of myopia and a moderate
amount of myopic astigmatism in the right eve and

Dir,

KING: TREATMENT OF BRAIN ABSCESS BY UNROOFING AND HERNIATION 20

a high degree of myopia and a moderate amount of
myopic astigmatism in the left eve. I obtained
20/20 plus vision in the right eye with a minus
350 sphere combined with a minus one cylinder 75
degrees nasal and a similar amount of vision was ob-
tained in the left eye with a minus 350 sphere com-
bined with a minus oso evlinder 75 degrees nasal.
The lids, conjunctiva, cornea, media and fundi of
both eves were negative; the tension normal, and
the fields were normal for both form and colors. The
blind spots were not enlarged and there was no
scotoma in any part of the visual fields. He had
single binocular vision for both distance and reading
and the muscle balance was unimpaired. Examina-
tion also showed that he had periect perception of
color.”

November 3. Patient stated that he has no
trouble with his vision and that he can see as well
on the right side as on the left. although he used
glasses for three weeks after he was discharged
from the hospital. He has now discarded the glasses
and is able to read as well as ever without any
difficulty.

CONCLUSIONS

1. Various operative procedures heretofore
described, in which numerous kinds of drain-
age materials were used, have usually been
followed by a high mortality rate.

2. Inall of these procedures described, pre-
vention of hernia cerebri has been desired.

3. In this paper the following is advised:

a. Creation of a rather large cranial defect
directly over abscess cavity;

b. Complete ““unroofing” of the cavity;

c. Complete herniation or eversion of the
cavity;

d. Dakinization of area throughout treat-
ment;

e. Prevention of trauma and early com-
pression of hernia cerebri;

f. Recession of hernia;

2. Adbhesive plaster strapping;

h. Epithelialization.

4. Results. Three cases which were con-
secutively operated upon and treated in this
manner have recovered. There was no mor-
tality in this series of cases.

Note: I am indebted to Drs. John McCoy and Stuart
L. Craig of the New York Eye and Ear Infirmary for the
courtesy of permitting me to operate upon Case 1: to Dr.
John A. Hartwell, director of the Second (Cornell) Surgical
Division, Bellevue Hospital, for permitting me to operate
upon Cases 2 and 3, as well as for helpful criticisms of the
paper; and to Dr. De Witt Stetten for his aid in general in
the writing and criticism of the paper.
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