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Abstract
Introduction Microcephaly has been described throughout
history, and physicians in the nineteenth and early twentieth
centuries struggled to identify the etiology of this condition
in order to better treat it. In 1908, Cushing wrote in Surgery
of the Head, in Keen’s Surgery Its Principles and Practice,
that the use of craniotomies for the treatment of micro-
cephaly was a futile practice, with limited post-operative
improvement that did not justify the operative risks.
Methods Following IRB approval, and through the courtesy
of the Alan Mason Chesney Archives, the surgical files of the
Johns Hopkins Hospital, from 1896 to 1912, were reviewed.
A single case of operative treatment of microcephaly,
performed 3 years after Cushing’s published opinion on the
procedure, was discovered and is described here.
Results In 1911, a 3-year-old girl from Florida presented with
complaints of an “inability to walk” and “backward develop-
ment.” The diagnosis of microcephaly, possibly secondary to
craniosynostosis, was made. Cushing operated upon her
twice, performing bilateral decompressive craniotomies in a
two-stage operation, without excision of the synostosis. Post-
operatively, he documented improvement in the child’s
condition and a resolution of some presenting symptoms.
Conclusions Although Cushing published his disapproval
of the use of craniotomies in the treatment of microcephaly

in 1908, a review of his early surgical files demonstrates
that this opinion was based on cases published in the
literature, rather than his own operative experience. In
1911, he performed bilateral craniotomies in a 3-year-old
patient with microcephaly and documented post-operative
improvement in the patient’s general condition.
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Introduction

Microcephaly has been described throughout history [1],
and physicians in the nineteenth and early twentieth
centuries struggled to identify the etiology of this micro-
cephaly in order to better treat it. Opinions on the
pathophysiology of microcephaly were varied, with Vogt
suggesting it was caused by a small brain, inherited from an
ancestral ape [2] and Virchow describing craniosynostosis
as a putative cause ([3] cited in [4]). Despite the inability of
operative intervention to produce significant changes in
cases of microcephaly, and the very real risks of intra-
operative morbidity and mortality, parents at the turn of the
twentieth century actively sought out surgeons to operate
upon their children [5–7]. Telford Smith commented that
“parents, naturally, are inquiring about the operation, and
are willing to submit their children as lambs to be slain on
the altar of experimental surgery” [7], while L.C. Lane
recalled a conversation with his patient’s parents, “Can you
not unlock my poor child’s brain and let it grow?” I replied
that such an operation had never been done, and if
performed, it would be purely an experiment” [5]. Cushing
certainly was aware of the futility of these interventions in
instances of true microcephaly [8], yet he attempted the
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single case of decompressive craniotomy for treatment of
microcephaly, possibly secondary to craniosynostosis,
which we report here.

Methods

Following IRB approval, and through the courtesy of the
Alan Mason Chesney Archives, the surgical files of the
Johns Hopkins Hospital, from 1896 to 1912, were
reviewed.

Case report

On May 12, 1911 a 3-year-old girl from Florida presented
with complaints of an “inability to walk” and “backward
development.” She was born full-term, and no instrumenta-
tion was used during the delivery. There was no history of
common childhood diseases of the time. The presenting
complaint began at the age of 4 months when she began
having convulsions; these lasted approximately 30 s each,
with seven to eight episodes occurring each day. This
continued for 6 months, at which time the convulsions ceased.
The history taken on admission from the mother documented
that the “child more like a 6 month child. Has never attempted
to walk and will not stand.” Physical examination of the
child’s head, by the admitting resident, Dr. Sharpe, revealed
“rather large and somewhat irregular prominence at the sides
and back. Ant. fontanelle closed.” The presumptive diagnoses
documented were Cushing’s “Microcephalus (primary synos-
tosis?)” (Fig. 1) and Sharpe’s “possibly an old encephalo-
poliomyelitis with the spinal lesion a diffuse one.”

Cushing brought the child to the operating room on May
20, for an “exploratory craniotomy for a mental defect,
presumably due to Encephalitis.” His operative note docu-
ments the procedure:

An osteoplastic resection was made on the right side
of the child’s head. The bone was thin and could be
cut with baby forceps. The button from the primary
trephine opening was not replaced. The dura was
somewhat tense and on incising it brain bulged
markedly through the opening. Some difficulty was
experienced in handling the brain. There were no
adhesions. Cortex appeared normal. There was no
fluid in the sulci.
Ventricular Puncture: Three attempts were made to
enter the ventricle from the posterior aspect of the
opening. No fluid obtained. Ventricular puncture was
made anteriorly and above through the dura which at
not [sic] point was incised except just at the point of
puncture. Ventricle was entered and about 10 cc of
fluid was withdrawn. This allowed the brain to settle
back sufficiently so that closure of the posterior
incision could be made. A subtemporal bone defect
was made and the dura was left open corresponding to
this defect. Even with the withdrawal of fluid from the
ventricle there was considerable protrusion through
this dural opening. The bone flap was replaced and
scalp closed in layers without a drain.

Post-operatively, the mother described the child as “less
nervous and restless than before operation.” Cushing
brought the child back to the operating room on May 29,
for a “Left cranioplastic resection and Decompression.
Ventricular Puncture.”

Fig. 1 Cushing’s handwritten note in the surgical file, documenting his diagnosis of a 3-year-old child with “Microcephalus (primary
synostosis?)” and describing his operative intervention of “Bilateral exploration and decompression”

Fig. 2 Cushing’s handwritten note at the time of the patient’s
discharge from the hospital, reflecting Cushing’s belief that the
operation had produced improvement in the child’s condition. The
note reads in full: “Dressing removed. Some bulging of decompres-

sion areas: an evidence possibly of the need of the openings. Child
certainly much improved—as case of oxycephaly improved. Has
stopped headbeating”
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Under tourniquet a duplicate of the earlier operation
was performed. It was practically bloodless. Four
taps, two of them anterior and two of them
posterior, were necessary before the ventricle was
entered. However, when the needle finally found
the cavity there was an escape of about 30 cc of
clear fluid allowing for sufficient lowering of the
tension of the bulging brain to permit closure of the
dura. The subtemporal area of the bone was
removed and the underlying dura opened stellate
fashion. Flap replaced and wound closed as usual
without drain.

The child had an uneventful post-operative course, with
no signs of infection or wound breakdown. The chart
documents “both flaps solid. No ulcerations. There is a soft
fluctuant protrusion in both subtemporal regions, indicating
a fair amount of decompression.” Cushing’s handwritten
note in the chart, prior to the patient being discharged from
the hospital, reads (Fig. 2):

Dressing removed. Some bulging of decompression
areas: an evidence possibly of the need of the
openings. Child certainly much improved—as case
of oxycephaly improved. Has stopped headbeating.

The patient was discharged on 7 June 1911, following a
26-day hospital stay. No further follow-up was available.

Discussion

At the turn of the twentieth century, operative intervention
for the treatment of microcephaly remained a topic of
debate [6–14]. Although some reports documented im-
provement following decompressive craniectomies [9–12,
14], others indicate minimal improvements that were
considered not worth the tremendous risks inherent in such
operations [6, 7, 13]. Those supporting the use of operative
intervention believed the cognitive deficits seen in children
with microcephaly were caused by the inability of the brain
to expand due to the bony constraints of the undersized
skull. That pathophysiology was almost certainly at work in
the case described here, where Cushing’s diagnosis com-
bines microcephaly and craniosynostosis.

Most interestingly, Cushing himself had criticized the
use of operative interventions in the treatment of micro-
cephaly, stating: “The introduction in 1891 of linear
craniotomy, which has led to innumerable operations said
to have been followed by an improvement of mentality, is a
lamentable instance of the furor operandi running away
with surgical judgment” [8]. Despite these significant

reservations, Cushing performed a similar operation in the
case presented here, with bilateral craniotomies performed
in two stages, with post-operative improvement docu-
mented in the chart. Cushing did not qualify his published
statement, and it may be that the possibility of craniosy-
nostosis in this patient led Cushing to believe a craniotomy
would be of benefit. Notably, the bilateral craniotomies
provided an outlet for the reduction of the patient’s
intracranial pressure, but would have no effect on the
ability of the skull to expand over time, as the synostosed
suture was not treated.

The addition in this case of a ventricular puncture for
cerebrospinal fluid (CSF) drainage was not well described
in the literature, although case reports from the time linked
microcephaly with hydrocephalus. The hypothesis was that
an increased volume of cerebrospinal fluid at a young age,
rather than enlarging the head, could prevent expansion of
the brain through compression [13, 15]. The use of CSF
drainage for the treatment of these patients, which was
reported to meet with limited success, may indicate
pseudotumor cerebri as a possible unrecognized diagnosis
in these cases. In the case described here, CSF drainage
would have improved the patient’s intracranial pressure, but
without treatment of the synostosis, it would not alter the
patient’s prognosis or outcome.

Cushing’s early surgical career was defined by his
approach to patient palliation through decompressive
craniotomies and serial drainage of cerebrospinal fluid
[16]. This case illustrates Cushing’s willingness to extend
palliative care to pediatric patients without suspected
intracranial tumors, his commitment to improving his
patients’ quality of life, and his broad contributions to the
field of pediatric neurosurgery.
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