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December 17, 1956

Concept of Cerebral Localization vs Mass Action Effects

1) Certain functions aseribed to CNS are "localizable", as vision,
motor power, motor aphasia; while others, as men

ij : "454‘3.-‘?:?34\‘ might' mﬁ'
culation, figure-ground, are nonelocalizable, The first group are cortical

(more peripmmi than central); damage is generaily permanent; small lesions
have marked effects; and EEC is usually not pathological,

The non-localizable lesions are generally deep or basal; recovery of fune
ction is possibley small lesions have no effect (i.e. a mass action law is
applicable) and EEG effects are prominent.

2) EST results in a non-localizable lesion - with diffuse dysfunction.
It is the technic par excellence to study such mass action lesions,

3) Psychological tests of "OMS" are positive to the degree that they
measure mass action effects rather than focal - except if foeal dvsfur

interferes with rf'omnce as in lesions affecting vision, motor power and
speech,

i) Concept of Active vs Static Lesionsi

In studies of head injuries, lobotomy and post operative cases of six
nore months duration, the studies reflect localizable (cortical) defects

mainlys for the deeper activities are no longer active. Any defects in fune

ction are expressions of specific cortical localizable dame

B 4
g£es

In contrast, studies of brain tumors,

immediate postetraumatic states, poste
lobotomy, and EST (early) are studies of active dysfunction « & combination of
the focal and the diffuse defects. The degree of dysfunction depends on the mass
effect, plus the localized defect,
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ination revealed adherence of the fundus and nodules
throughout the adnexa. A diagnosis of pelvic endometriosis
was made, and on Aug. 18, 1955, total hysterectomy with
bilateral salpingo-oophorectomy was performed. The pa-
tient’s postoperative recovery was again uneventful. In the
four and one-half years after the thoracotomy, the patient
has had no recurrent chest symptoms or pneumothorax.

Comment

Aberrant endometrial islands have been reported
in many locations, including the ovaries, uterine
licaments, rectovaginal septum, sigmoid colon, uri-
nary bladder, umbilicus, laparotomy scars, hernia
sacs, appendix, vagina, vulva, cervix, lymph glands,
and small intestine, and in bizarre locations, such
as the upper and lower extremities, lungs, and
pleura." Sampson’s * original theory of transtubal
regurgitation of menstrual blood and endometrial
particles, published in his original paper in 1921,
could certainly explain the method of implantation
of endometrial growths on the pelvic and intra-
abdominal viscera, as well as on the interior aspects
of either leaf of the diaphragm. The lymphatic and
hematogenous dissemination theory of Halban
would be necessary to explain distant endometrial
implants in the thigh, lung, and pleura.” Distant
spread without passing through the pulmonary
capillaries could occur only by way of the vertebral
veins or “lung shunts” which have apparently been
demonstrated between the pulmonary arteries and
veins bypassing the lung capillaries.

In view of the concomitant finding of pelvic
endometriosis and the involvement of all layers of
the right leaf of the diaphragm, with perforation
and supradiaphragmatic seeding demonstrated by
thoracotomy, in the present case report, it would
seem logical to conclude that the endometrial
involvement of the diaphragm must of necessity
have occurred as the result of transtubal regurgita-
tion and transperitoneal dissemination. Exact ex-
planation of the method of development of the
pneumothorax on the right side is more difficult.
However, the clinical observation that all episodes
of pneumothorax occurred only during the time of
menstruation, and the inability to demonstrate any
source of lung leak or primary disorder in the lung
which could explain any possible leakage of air into

JLAM.A., Dec. 13, 1958

the pleural cavity, would suggest that the recurrent
pneumothoraces in the case reported here were the
result of erosion and perforation of the right dia-
phragmatic leaf by endometrial implant and the
passage of air from the uterus by way of the fal-
lopian tubes into the peritoneal cavity and then by
way of the opening in the diaphragm into the
pleural cavity, with consequent pneumothorax. Al-
though we are unable to find any reports of spon-
taneous pneumoperitoneum occurring during the
menstrual cycle, the practical possibility ot this is
suggested by the free anatomic communication be-
tween the cavity of the uterus with the peritoneal
space by way of the fallopian tubes. Practical appli-
cation of this knowledge is regularly used in the
so-called Rubin test for patency of the tubes. Dur-
ing this procedure, carbon dioxide is passed into
the uterus and then by way of the tubes into the
peritoneal cavity. During the test, patients may
experience shoulder pain and present roentgeno-
graphic evidence of pneumoperitoneum.

Summary

Chronic recurring pneumothoraces resulting from
erosion of the diaphragm by endometrial implants
during periods of menstruation occurred in a young
woman. This was surgically corrected by excision
of the involved portion of the diaphragm. The un-
anticipated findings encountered at operation in this
patient present an additional indication for explora-
tory thoracotomy in all cases of unexplained, con-
stantly recurring, spontaneous pneumothorax.

827 Union Central Bldg. (Dr. Maurer).
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brain leads us to an unavoidable conclusion: consciousness is not unique to man,

THE FUNCTION OF THE BRAIN.—Any biological view of the function of the

to the primates, or to the mammals: it goes back to the roots of vertebrate his-
tory and has been progressively elaborated in content, coloring and complexity rough-
ly in proportion to the evolution of the neuromuscular system. It cannot even be
argued that consciousness is a unique vertebrate invention—the crab, the octopus, the
butterfly, the ant, all possess sensory devices imparting to them the awareness of their
world: all demonstrably engage in integrated time-binding, self-serving action, and it
must be presumed that all participate in some proportional measures in conscious
awareness of themselves and their environment.—H. W. Smith, The Philosophic Limi-
tations of Physiology, Perspectives in Physiology, Washington, D. C., American

Physiological Society, 1954.
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CHRONIC RECURRING SPONTANEOUS PNEUMOTHORAX DUE TO
ENDOMETRIOSIS OF THE DIAPHRAGM

Elmer R. Maurer, M.D., James A. Schaal, M.D.

and

F. L. Mendez Jr., M.D., Cincinnati

Chronic recurring spontaneous pneumothorax is
a relatively common disorder which usually results
from rupture of subpleural blebs. Endometriosis of
the diaphragm, on the other hand, is an exceedingly
rare lesion and, as nearly as can be determined, has
never been reported in association with, or as a
cause of, unilateral recurring pneumothorax.

The following case report is presented because
of the extreme rarity of the lesion involved and the
unusual association of pneumothorax with the men-
strual cycle. It is the first recorded instance of suc-
cessful surgical treatment of chronic recurring pneu-
mothorax by excision of a defect in the diaphragm
that has resulted from endometriosis.

Report of a Case

A 35-year-old woman was first seen in consultation on
March 13, 1953, because of pain and dyspnea resulting
from a spontaneous pneumothorax on the right side. The
patient had had two previous spontaneous pneumothoraces
on the right, the first having occurred on Nov. 14, 1952.
Findings on the general physical examination were negative
except for distant breath sounds over the upper right part
of the chest and hyperresonance of the percussion note due
to a pneumothorax. Roentgenograms of the chest revealed
a very minimal pneumothorax (15%) over the extreme apex
and the base of the right lung. No emphysematous blebs
were apparent in any portion of either lung. Because of the
small quantity of air in the chest and the absence of serious
symptoms, removal of the air by thoracentesis or tube thora-
costomy was not thought to be indicated. The patient was
discharged from the hospital for follow-up care by her at-
tending physician. She was again seen In consultation on
March 20, 1954, approximately one year atter the original
examination, because of 12 new episodes of recurrent pneu-
mothorax on the right side. All pneumothoraces were asso-
ciated with pain and mild dyspnea and had been verified
by roentgenographic examination of the chest. For the first
time, the patient volunteered the information that all 15
episodes of spontaneous pneumothorax had come during
the period of menstruation. The important clinical signifi-
cance of this observation was not appreciated at the time.
Because of the chronicity of the lesion, open thoracotomy
with possible talc poudrage and excision of any blebs that
may not have been apparent on roentgenographic examina-
tion was recommended.

Right thoracotomy on March 31, 1954, revealed a per-
sistent moderate pneumothorax on the right side. Careful
examination of all lobes of the right lung revealed no evi-
dence of blebs. Testing of the lung with positive pressure,
while saline solution was dripped over the surface, disclosed
no points of air-leak. The lung parenchyma grossly pre-
sented a normal appearance and consistency. The most re-
markable finding involved the right diaphragm. Near the
point of emergence of the inferior vena cava and extending
radially and laterally in the central portion of the right leat
of the diaphragm was a circumscribed, oval-shaped area of
attenuation which measured 4 by 3 ¢m. in diameter. Numer-
ous purplish-red nodulations were apparent on this surface.
In the central portion of the diseased area in the diaphragm

was an aperture 2 cm. in diameter. This communicated
freely with the peritoneal cavity. The area of disease in the
diaphragm, along with the defect, was widely and com-
pletely excised. The consequent diaphragmatic opening was
repaired with interrupted mattress sutures of cotton, size 0.
Examination of the specimen showed that the disease had
involved the complete thickness of the diaphragm. Final
inspection of the superior surface of the diaphragm revealed
a solitary purplish-red nodule, 1 cm. in diameter, which
obviously represented a supradiaphragmatic endometrial
implant. This also was completely excised. Following re-
expansion of the lung and the placement of an intrapleural
catheter for water seal drainage, the chest wall was closed
in layers. The postoperative diagnosis was endometriosis ot
the right leaf of the diaphragm resulting in perforation and

Photomicrograph of excised lesion, showing endometrial
stroma and glands extending through fibromuscular struc-
ture of diaphragm.

implant of endometrial nodules on the intrathoracic surface
of the diaphragm. Microscopic examination of the surgical
specimen showed extensive involvement of the fibromuscular
stroma of the diaphragm by nests of endometrial stroma and
glands (see figure). The single nodule on the supradiaphrag-
matic surface was composed of endometrial tissue.

The postoperative course of the patient was entirely un-
eventful, and she was discharged from the hospital on her
ninth postoperative day, being afebrile and ambulant, and
with her right lung completely expanded.

Because of pain in the pelvis and dysmenorrhea, the pa-
tient was seen by a gynecologic consultant. Bimanual exam-



