
Hydrometrocolpos: *

Report of Three Cases and Review of the Literature

ROWENA SPENCER, M.D., DONALD M. LEVY, M.D.* *

From the Department of Surgery, Louisiana State University School of Aledicine
and Charity Hospital of Louisiana at New Orleans

HYDROMETROCOLPOS is a condition in

vhich the uterus and vagina are distended
by retained fluid other than blood. This ab-
normality, which always occurs before the
menarche, is associated with atresia of the
vagina or imperforate hymen. Vaginal ob-
struction alone, however, will not produce
hydrometrocolpos; there must also be suffi-
cient estrogenic stimulation to provoke se-
cretion from the glands in the reproductive
tract. Thus, the condition occurs at the ex-
tremes of childhood-in infancy, when there
is a high level of maternal hormones, and
in early puberty, when the patient herself
begin to elaborate estrogenic hormones.

Congenital vaginal obstruction alone is
usually not diagnosed until puberty when
hematocolpos results from retained menses.
Whereas hematocolpos is a relatively com-
mon condition, only 59 well-documented
cases of hydrometrocolpos have been re-
ported since 1900. The infrequency of this
abnormality and the tragic results following
errors in diagnosis have prompted the re-
port of three additional cases and a review
of the literature.

Case Reports
Case 1. C. H., T 58-284210, a three-month-old

colored girl, was admitted to the L.S.U. Pediatric
Surgery service of Charity Hospital on May 20,
1958 because of respiratory infection and abdom-
inal distention of ten days' duration. The infant
had vomited little but had been anorexic and ir-
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ritable. The day before admission the patient had
become febrile and urination scanty and infrequent.

The only abnormality of gestation and delivery
was polyhydramnios. The infant had been noted
to have a distended abdomen shortly after birth
(at Charity Hospital).

On admission the infant was acutely ill, dehy-
drated, and obviously uncomfortable, with a mod-
erately severe respiratory infection and a distended
abdomen. Temperature 39.50 C., pulse 160, res-
pirations 30. Numerous coarse rhonchi were heard
throughout the chest. A firm smooth mass occupied
the entire lower abdomen and extended almost to
the costal margin. It could be palpated through a
small umbilical hernia and per rectum. Examina-
tion of the perineum revealed normal labia but
upward retraction of the area of the urethral and
vaginal orifices. By using an otoscope as a spec-
ulum, the urethral meatus was found to be normal.
There was no hymen, and the atretic vagina was
represented by a deep dimple. Catheterization of
the bladder yielded a small amount of cloudy
urine.

Hgb. 8.0 Gm., WBC 29,400 with 80 per cent
neutrophiles. Urine contained many red and white
blood cells and bacteria. Excretory urogram showed
bilateral hydronephrosis and hydroureter due to

compression of the ureters at the pelvic brim, and
displacement of the small intestine into the epi-
gastrium by a rounded homogenous mass filling
most of the abdomen (Fig. 1). On cystogram the
bladder was seen to be displaced anteriorly and
superiorly, with a long narrow urachal tract pro-
lapsing tlhrough the umbilical hernia (Fig. 2).

The patient was given antibiotics, intravenous
fluids, and whole blood. Since it was impossible
safely to approach the tiny, inaccessible, atretic
lower vagina from below, laparotomy was per-
formed (Fig. 3). The bladder was separated from
the vagina anteriorly, and the tremendously dis-
tended upper vagina opened and emptied of 800
cc. of foul, faintly green, thin mucoid fluid. After
deflation, the vagina could be brought into the
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FiG. 1. (Case 1.) Excretory urogram on admission
demonstrates hydronephrosis and hydroureter.

wound and examined. The Fallopian tubes and
ovaries were normal, but the uterus was enlarged,
measuring 2.0 X 5.0 cm.

Attention was then turned to the perineum.
With a catheter in the urethra, the finger of an

assistant in the rectum, and the finger of the sur-

geon in the lowermost portion of the distended
vagina, a probe was forced through the area of

FIG. 3. (Case 1.) The pathologic changes are

shown diagramatically.

.. i.. s

FIG. 2. (Case 1.) Cystogram on admission
shows anterior displacement of the bladder by a

homogenous lower abdominal mass.

atresia from below upward (Fig. 4). A No. 8
Foley catheter was threaded over the probe, pulled
through the new opening, and inflated. The inci-
sions in the vagina and in the abdomen were

closed. Culture of the vaginal fluid later revealed
Escherichia and paracolon bacilli.

The vaginal catheter was irrigated daily and
changed occasionally, gradually increasing the size

FIG. 4. (Case 1.) Artist's conception of the
method of operative approach.
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FIG. 5. (Case 1). Vaginogram three weeks
aifter operation shows decrease in the size of the
vagina.

to No. 20 French. Excretory urogram two weeks
after operation showed improvement in the hy-

dronephrosis, and vaginogram a week later re-

vealed decrease in the size of the vagina (Fig. 5).
The patient was discharged two months after
operation.

On 9-12-58 the patient was readmitted for
repair of an incisional herniai. The vaginal orifice
appeared normal and tolerated a No. 18 catheter.
Vaginogram slhowed further decrease in the size of
the vagina (Fig. 6). On 4-28-60, nearly two years
after operation, the vaginal orifice still appeared
normal.

Comment. The preceding case prompted
a review of the Charity Hospital records for
other similar cases. Since hydrometrocolpos
is not listed as a specific diagnosis, all ob-
structions and cysts of the hymen and va-

gina in children were reviewed. Two addi-
tional cases were found, one with a definite
atresia of the vagina and the other with
only a pin-point opening in the hymen.

Case 2. J. G., T 59-314602, a five-month-old
colored girl, was admitted 1-23-59 wvith a diagno-
sis of congestive heart failure. Five days before
admission the infant began drawing up her legs
and straining as if to expel flatus. The day before
admission she was noted to be febrile and dyspneic.
The urine had a foul odor and the infant cried
when she voided.

On admission temperature 39.8° C., pulse 200,
respirations 62, B.P. 95/60. Diffuse rales wvere

heard throughout the chest. Because of a rapid
heart rate, no murmur was heard. The liver was
four centimeters below the costal margin, but no

other organs or masses wvere felt. The genitalia
were described as normal, as was the digital rectal
examination, but the urine wNas noted to be mal-
odorous.

Hgb. 8.0 Gm. WVBC 12,300 witlh 66 per cent
neutrophiles. Urine wvas loaded with pus cells and
bacteria. The patient was given oxygen, digitalis,
and antibiotics. When the heart rate slowed, a

systolic murmur was heard over the pulmonic area.
After at least two unsuccessful attempts to find

the urethra, a catheterized urine specimen was ob-
tained three days after admission. Excretory uro-

gram showed bilateral hydronephrosis and hydro-
ureter, and cystography revealed a normal blad-
der. The urology consultant noted at cystoscopy
that "the bladder is pushed forward for some rea-

son," and on digital examination found a cystic
mass anterior to the rectum. Two days later a

mass was felt in the lower abdomen.
A gynecology consultant found fullness anterior

to the rectum and was unable to locate the vaginal
aperture. On 2-16-59 the abdomen wvas noted to
be distended and the urine again offensive.

The abdomen was explored by a surgical con-
sultant on February 20, 1959. In the operative note
was described a 5.0-cm. mass between the uterus
and rectum extending to the pelvic peritoneum.
After 20 cc. of foul cloudy fluid was aspirated, the
cyst was opened and the 5.0-mm., fibrous wall was
noted to have a smooth lining. The uterus and
bladder were intimately adherent to the mass, and
both ovaries were enlarged and cystic. The cyst
wall was biopsied and the abdomen closed. The
presumptive diagnosis was cystic degeneration of
an inoperable malignancy.

The cyst fluid was later reported as mucoid,
containing many red and white blood cells, corni-
fled epithelial cells, and Doederlein's bacilli but
no malignant cells. Culture yielded enterococci and
paracolon bacilli. The pathologist reported "strati-
fied squamous and glandular epithelium overlying
dense fibromuscular tissue containing a chronic in-
flammatory infiltrate. This probably represents some
developmental anomaly."
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Digitalis was discontinued on 3-1-59. The fol-
lowing day the infant was febrile and the lower
abdominal mass vas larger and apparently about
to drain spontaneously through the perineum. Re-
peat excretory urogram showed no change in the
hydronephrosis.

On March 3, 1959, a gynecology consultant
drained 90 to 120 cc. of pus from the cystic pelvic
mass through a stab wound in the area normally
occupied by the vaginal orifice. A rubber drain
was left in the incision. After drainage, the uterus

was easily palpable on rectal examination. During
the subsequent four or five weeks, the perineal
wound was dilated and the cyst aspirated fre-
quently. Excretory urogram showed continuing hy-
dronephrosis, and hysterectomy was considered.

Finally the dilator was successfully passed into
the cyst cavity, following which aspiration of the
cyst was no longer necessary. Urogram on 5-3-59
revealed decrease in the dilatation of the pelves
and ureters, and the patient was discharged from
the hospital. At the time of discharge, there was

serious doubt that she had congenital heart dis-
ease. Her condition was still satisfactory on 3-18-60
when she was last seen in the out-patient clinic.

Comment. The final diagnosis in this
case was "atresia of the vagina and inflam-
matory cyst of the lower uterine segment"
but gross and microscopic descriptions of
the cyst and the subsequent course of the
patient leaves little doubt that this is a case

of atresia of the lower portion of the vagina
with hydrometrocolpos.

Case 3. P. D., T 56-205555, was a two-day-old
white infant admitted January 5, 1960 with a

"congenital cyst of the hymen." On examination
the labia and urethra were normal, but immedi-
ately beneath the urethra was a "large (2.0 X 3.0
cm. when full) thin-walled sac with a pin-point
opening at its most posterior portion, from which
urine drains or can be expressed." No vaginal
orifice was present. Excretory urogram was un-

satisfactory but a cystogram was normal. A gyne-
cology consultant thought the lesion was a hy-
meneal cyst and felt that no treatment was indi-
cated. The patient was lost to follow up after one

clinic visit at the age of two months.

This case probably represents extreme

stenosis of the hymen with accumulation
of secretion which slowly escaped from the
opening.

FIG. 6. (Case 1.) Vaginogram four months
after operation showvs the vagina still larger than
normal.

History

Vaginal obstruction due to imperforate
hymen with resultant hematocolpos is men-
tioned in the writings of Hippocrates and
Celsus,49 but hydrometrocolpos, the com-

parable condition occurring before the
menarche, was apparently not recognized
prior to 1856. Godefroy,26 in that year, con-

tributed a clear and concise report of a

two-month-old infant with a teaspoonful of
viscid mucoid fluid imprisoned behind a

2.0 mm. thick, vascular hymen. Unfamiliar
as he was with this abnormality, Godefroy
recognized the need for early treatment to
avoid the complication of hematocolpos
after puberty.

In 1865, Bryck9 reported hydrometra
with complete absence of the vagina in an

18-year-old girl who died five days after
perineal dissection up to the uterus. Hirsch-
sprung,3' in 1877, described two cases of
imperforate hymen in infants five and 16
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months old. Strangely, these patients had
only 5.0 and 15 cc. of retained fluid, but
von Winckel,72 in 1899, found at autopsy in
a stillborn infant an atretic vagina contain-
ing 180 cc. of fluid.
Textbooks published before 1900 6, 33, 67

contained discussions of retention of non-
menstrual fluid in the genital canal, usually
without citing specific instances. Because
of the difficulty in obtaining the original
articles of cases reported before 1900, no
further search of the older literature was
made.

In some more recent reports,27 39,56 de-
tails were not recorded. In some instances,
hydrometrocolpos was associated with such
gross abnormalities of the urogenital sys-
tem and hindgut that the specimens were
considered to be embryologic curiosities
without real clinical significance.24 3, 40 45
47, 69 None of the above cases are included
in the present series.

Embryology
During the second month of fetal life,

the Miillerian ducts develop as tubular in-
vaginations of the coelomic mesothelium
parallel to the mesonephric ducts.36 The
cephalic ends of the invaginations are later
modified to become the abdominal ostia of
the Fallopian tubes, while the caudal ends
(which form the uterus and vagina) fuse
in the midline and make contact with the
urogenital sinus. The distal portion of the
fused Mullerian ducts, temporarily com-
pletely occluded by a solid cord of cells,
is the Mullerian tubercle, the caudal end
of which becomes the hymen.50

Failure of degeneration of the epithelial
plate in the Mullerian tubercle results in
imperforate hymen, and persistence of a
portion of the solid cord of cells in the
fused Mullerian ducts above this level re-
sults in atresia of the vagina. Presumably a
transverse septum of the vagina would re-
sult from incomplete coalescence of the
vacuoles which develop as the epithelial
cord begins to degenerate.
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Pathologic Physiology
The maternal hormones profoundly affect

the reproductive tract of the female infant
both in utero and during the early neonatal
period.20 The newborn female infant, in
addition to having enlargement of the
breasts, usually displays swollen vulva and
a slight mucoid leukorrhea with a low pH
and many Doederlein's bacilli. The vagina
has thick stratified squamous epithelium
consisting of an active basal layer and 20
to 30 layers of large vacuolated cells con-
taining abundant glycogen. These features
are characteristic of the adult vagina.
By the age of a month, however, the

breast enlargement has disappeared, and
the vaginal secretion has become scanty
and alkaline. The epithelium is thin, the
individual cells small and devoid of gly-
cogen, and the basal layer comparatively
inactive.'9
The retained fluid in hydrometrocolpos is

usually acid and serous or mucoid with
large numbers of desquamated epithelial
cells and leukocytes. Rarely, hydrohemato-
colpos will develop in the newborn infant
with estrogen-withdrawal bleeding from
the uterus. Secondary infection of the va-
ginal fluid, usually with colonic organisms,
is not uncommon.
Both estrogenic stimulation and vaginal

obstruction must coexist before hydro-
metrocolpos will develop. If the fetal re-
productive tract is sufficiently stimulated
by maternal hormones, the newborn infant
with vaginal obstruction will develop hy-
drometrocolpos. If there is a low level of
maternal hormones, however, the obstruc-
tion will usually remain unnoticed until
puberty when the hormones of the patient
will produce secretion of the cervical and/
or uterine glands. It is probably that in
most patients, hydrometrocolpos is not
symptomatic until hematocolpos is super-
imposed at the time of the menarche.
Of the 62 patients in the collected series,

there were 48 infants aged three months or
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less (two of whom had hydrohematocol-
pos), one infant of five months, and one

of seven months who was admitted in ex-
tremis and died before operation could be
undertaken. The prepubertal group includes
eight patients aged 12 to 15 years and one

girl of ten years. Of the three middle-aged
children, only one (aged seven years) was

uncomplicated. The others were a two-year-

old girl who required excision of a previ-
ously incised hymen, and a six-year-old girl
with leukorrhea who was found to have a

pin-point opening in the hymen.

Pathologic Anatomy

Most cases of hydrometrocolpos are asso-

ciated with an imperforate hymen, which
forms a thin translucent membrane bulging
between the labia (Fig. 7A). Occasionally
the hymen is abnormally thickened and
scarred, and rarely other abnormalities are

noted (i.e., mucosal bridge across the hy-

men, or adhesions of the labia to the hy-
men). In the collected series of 62 patients,
40 had imperforate hymen-31 with a bulg-
ing membrane and nine without a descrip-
tion of the perineum. A pin-point opening
in the hymen was found in a newborn in
the present report and in one patient (aged
six years) who had previously had episodes
of profuse leukorrhea. (An additional pa-

tient with a history of leukorrhea is pre-

sumed to have sealed a small opening in
the hymen.)
A bulging membrane protruding through

the vulva is not always an imperforate hy-
men, however. In some cases a transverse

septum higher in the vagina (Fig. 7B) will
be seen to protrude through a normally
perforated hymen, apparently representing
a congenital diaphragm similar to those
seen in the gastro-intestinal tract. Obstruc-
tion may be caused by atresia of the vagina
(Fig. 7C, D), usually in the lower portion
but occasionally extensive, involving most
or all of the vagina. Thirteen of the 62 pa-
tients had atresia of the vagina, in the
lower half or third in 11 and a few milli-

e 7

FIG. 7A. Imperforate hymen. B. Transverse
septum of tlhe vagina. C and D. Low and high
atresia of the vagina.

meters to a centimeter behind a normal
hymen in two. Transverse septum occurred
in seven patients, in two of whom the mem-
brane bulged through a normal hymen. It
is possible that other patients with a pro-

truding membrane were incorrectly as-

sumed to have an imperforate hymen.
In atresia of the vagina, the appearance

of the external genitalia differs markedly
from that seen with imperforate hymen.

Instead of a bulging membrane protruding
from the labia, with unusual prominence
of the vulva and perineum, the area nor-

mally occupied by the vaginal orifice may
be retracted upward into the pelvis-the re-

sult of the enlarging upper vagina escaping
from the small pelvis into the more roomy

abdominal cavity above. In these cases, the
abnormality will not be detected without a

careful examination of the genitalia.
Regardless of the variable anatomy of the

vaginal outlet, the changes in the upper

vagina and uterus are distinctive. The up-

per vagina becomes enormously distended,
usually producing a palpable abdominal
mass arising from the pelvis. The uterus,
with its less distensible, thick muscular
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wall, is involved to a lesser degree but is
always larger than normal. The Fallopian
tubes are usuially normal, although occa-
sionally thev, too, may be distended, even
rarely allowing escape of fluiid into the
peritoneum.
The striking abnormality of the genital

canal is the primary pathologic change in
hydrometrocolpos, but complications de-
velop as a result of compression of other
organ systems, most commonly the urinary
tract. The upward pull of the enlarging va-
gina elongates and angulates the urethra,
producing dysuria and acute urinary reten-
tion. Pressure of the vagina on the ureters
crossing the pelvic brim results in hydro-
nephrosis and hydroureter.

Compression of the vena cava and iliac
vessels will cause cyanosis, edema, and
ecchymosis of the perineum, lower extrem-
ities, and abdominal wall. The rectum is
less commonly involved, but constipation,
ribbon stools, and actual intestinal obstruc-
tion may complicate hydrometrocolpos. Oc-
casionally respiratory embarrassment will
accompany the severe abdominal distention
resulting from the enlargement of the va-
gina, urinary retention, and/or intestinal
obstruction.
As would be expected, other anomalies

are occasionally seen with hydrometrocol-
pos. In the present series, four patients had
imperforate anus, one also with atresia of
the esophagus and duodenum, and two also
with bicornate uterus and double vagina.
An additional patient had duplication of
the uterus and vagina, making a total of
three with this anomaly. Each of the follow-
ing abnormalities occurred once: bifid
clitoris, congenital urethral membrane, dou-
ble ureter, and ureteral stenosis.

Signs and Symptoms
Uncomplicated hydrometrocolpos is prob-

ably asymptomatic, the diagnosis being
made only after accidental discovery of a

bulging membrane. The early symptoms at-
tributed to this condition are nonspecific
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indications of discomfort followed by uri-
nary, venous, or intestinal obstruction, re-
spiratory distress, or superimposed infection
of the uirinary tract or of the fluid retained
in the vagina. Examination of the abdomen
reveals a tensely cystic, rounded mass aris-
ing from the pelvis and occasionally reach-
ing as high as the costal margin. The tumor
may seem lobulated because of the dis-
tended bladder anteriorly and the moder-
ately enlarged uterus surmounting the va-
gina. Rectal examination reveals the pelvic
component of the mass.
On inspection of the genitalia, the trans-

lucent bulge of an imperforate hymen will
be seen to increase in size when the infant
cries or when pressure is exerted on the
abdominal mass. In vaginal atresia, the up-
ward pull of the enlarging vagina rising
out of the pelvis may retract the atretic
lower portion of the vagina up into the
pelvis and make examination difficult. If a
major portion of the vagina is absent, the
external genitalia may seem quite normal,
and the diagnosis will be missed unless the
vaginal orifice is deliberately sought.

In this series of 62 patients, obstruction
occurred in the urinary tract alone in 21,
in the urinary tract and venous system in
seven, and in the urinary and intestinal
tracts in five. Urinary, venous, and intes-
tinal obstruction occurred in two patients,
and one infant had respiratory distress as-
sociated with urinary and venous obstruc-
tion. It is interesting that all 36 patients
with evidence of compression had involve-
ment of the urinary tract, either alone or in
the combination with other organ systems.
Abdominal distention was reported in 23
patients, but 33 were noted to have an ab-
dominal mass and five, a mass on rectal
examination.

Diagnosis and Treatment

The diagnosis of hydrometrocolpos usu-

ally can be made by physical examination
alone and confirmed by roentgenologic
studies. Plain films will show the small
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intestine displaced into the epigastrium by
a rounded homogenous mass in the lower
abdomen. Urogram will demonstrate ante-

rior and superior displacement of the blad-
der and, possibly, hydronephrosis and hy-
droureter. When a bulging membrane can

be visualized clearly, aspiration of some of
the contained fluid and injection of a water-

soluble radio-opaque material will outline
the distended vagina and uterus.

The presence of a lower abdominal mass

in a female infant or child should alwavs
arouse suspicion of hydrometrocolpos and
indicate careful examination of the genitalia.
In the absence of clearly demonstrable
patency of the vagina, the mass should be
considered to be vagina until proven other-
wise.

If the diagnosis is not made before
laparotomy is undertaken, identification of
the uterus and Fallopian tubes surmount-
ing the cystic mass will make the diagnosis
certain. No resection should be attempted,
because of a presumptive diagnosis of con-

genital, inflammatory, or neoplastic cyst,
until the patency of the genital canal has

been demonstrated with certainty.
Therapy is directed toward permanent

relief of the obstruction of the vaginal out-
let. A bulging membrane in an infant with
imperforate hymen or transverse septum of
the vagina may be incised without anes-

thesia, but if the hymen is thickened, the
obstruction recurrent, or the patient an

adolescent, excision is probably preferable.
If the atretic lower portion of the vagina
has been retracted up into the pelvis, it
may be desirable to open the vagina
through a laparotomy incision to avoid
damage to the urethra, bladder, and rec-

tum. In all cases, it is desirable to main-
tain patency of the opening by use of a

drain and/or repeated dilatation.
In discussing treatmnent in the collected

series, the patients canl coinvenientlyN be di-

vided into three groups, depending on

whether the diagnosis and treatment were

accomplished with or without laparotomy
or the condition discovered at autopsy.

Group 1. Diagnosis and/or treatment

without laparotomy. Of the 30 patients

with imperforate hymen and three with a

transverse septum of the vagina, 24 were

less than three months old, the remainder
being two, seven, and ten to 15 years old.
In 29 of these patients, the obstruction was

successfully relieved by a single linear or

cruciate incision or excision, occasionally

following preliminary aspiration. In two pa-

tients, the hymen was ruptured spontane-

ously or with a catheter. A second incision
was required in one infant, and excision
was needed in a two-vear-old girl whose
imperforate hymen had previously been in-
cised twice.
Even though a bulging imperforate hy-

men was noted at the time of the initial
examination in four newborn infants, defini-
tive therapy was delayed three weeks to
three months, usually until urinary and
venous obstruction developed. A newborn
infant in the present report received no

treatment for retention of fluid behind a

hymen with only a pin-point opening.
Group 2. Diagnosis and/or treatment by

laparotomy. This group includes three older
girls with imperforate hymen (6, 12 and
14 years old) and 15 infants (two days to
five months old), ten of whom had atresia
of the vagina. Four of the infants died.

Five infants were subjected to panhyster-
ectomy. Three of these patients had atresia
of vagina, but two had a bulging imper-
forate hymen, one of which was noted be-
fore laparotomy. In this last patient, 300 cc.

of sterile fluid was aspirated from the va-

gina at the time of laparotomy at the age

of seven days, and fluid which accumlated
later was removed 1v abdominal paracente-
sis. Sixteeni days after operationi, dyspnea,
cyanosis, anid urinary, retenition recurred,
and a hvsterectomiiy w%as done, removing a

vagina containing 500 cc. of nauseating
fluid.

Volume 155
Number 4 565



SPENCER AND LEVY Annals of Surgery
April 1962

TABLE 1

Author,
ase Year

1. Vitrac
1900

2. Bunzel
1900

3. Bulius
1901

4. Budin
1903

5. Otto
1903

6. Commandeur
1904

7. Cranwell
1905

8. Haase
1911

9. Bjerrum
1915

10. Spencer, H.
1916

11. Wiener
1917

12. Henrich
1920

13. Tierny*
1927

14. Dahl
1927

15. Rocher
1932

16. Sousa
1934

17. Melodia
1935

18. Superbi
1935

19. Guilleminet
1938

20. Kereszturi
1940

21. Mahoney
1940

22. Mahoney
1940

23. Mahoney
1940

24. Althoff
1941

25. Bowen
1941

26. D)ovie
1942

27. Doyle
1942

2.8. Richarrdson
1942

Age

NB

1 da.

NB

Infant

NB

1 da.

1 mo.

6 wk.

7 wk.

11 wk.

12 yr.

2 wk.

3 mo.

12 yr.

2 da.

25 da.

7 yr.

1 da.

Volume
Fluid,
cc.

195

30

100

400

20

800

4

900

150

600

300

60

"Huge"

300

"egg"

Infect.

Yes

Yes

Yes

Yes

6 yr. 4 X6 cm. Yes

8 wk. 60

1 wk.

3 wk.

NB

"Ozs."

"Large"

30

14 yr. 2,250

12 yr. 2,000

10 yr.

2 yr.

2 I nO.

"M,,cih"

1,350

Site of
Obst. Mass Treatment

Hymen Yes None

Hymen None

Septum Incision
Vagina
Hymen Incision

Hymen Incision

Hymen Incision

Septum Yes Para-anal
Vagina incision

Hymen Excision

Hymen Incision

Hymen Excision

Hymen Yes Excision

Hymen Incision

Septum Yes Hyster-
Vagina ectomy

Hymen Yes Incision

Hymen Incision
X2

Hymen Incision

Hymen Incision

Hymen None

Hymen Laparotomy
Dilated

Hymen Laparotomy
Incision

Septum Yes Incision
Vagina
Hymen Yes Hyster-

ectomy

Septum None
Vagina

Hymen

Hymen

Hymen

Hymen

Y'es Atre'ia
\N'agilla

Other
Obstruc.

Urinary
Venous

Other
Anomaly

Urinary
Intestinal

Comment

Died urinary infec-
tion age 33 days.
Ruptured spontane-
ously.
Hydrohematocolpos.

Hymen 1 millimeter
thick.
Mucosal bridge from
hymen to fourchette.

Died. Vaginal sep-
tum few millimeters
above hymen.

Urinary
Venous
Intestinal

Urinary

Urinary
Intestinal
Urinary

Urinary

Urinary

Urinary

Urinary
Intestinal

Urinary
Intestinal

Urinary

Yes Laparotomy
Excision

Yes Incision

E,xcision

Excisiot

Yes AMd. para-
cenitesis

I Trinar\

ITrinary
Veniouis

Marsupialization
lower vagina. Sep-
tum vagina 1 cm.
above hymen. Vulva
normal.
No menses 3 mo.
later.
Wineglassful of in-
fected pus and gas
under pressure.

Pelvic mass per rec-
tum.

Died. Neonatal
death. Meconium
peritonitis.
Pin-point opening in
hymen, leucorrhea.
Dx. after laparotomy
Dx. at laparotomy.
Pelvic mass per rec-
tum.

Bulging mass 1 cm.
above hymen.
Panhysterectomy,
later incision hymen.

Atresia duod., Died p.o. duod. &
esoph., anus anal atresia. Autopsy

dx. vagina.
Dx. at laparotomy.
Amenorrheic post-op.

Menarche 5 mo.
)post-op. Normal
twin.

Pelv ic miiass per rec-
toniii.

I Tretliral Prev,ious itncisionl X2.

meinbrane
Diedl peritonitis after
ab(h. laracentesis of
vagiiia.

* Also reported by Brunet.
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TABLE 1-(Continzued)

Author,
Case Year

29. Rosenblatt
1943

30. Morris
1945

31. Leopold
1947

32. Maliphant
1948

33. Schell
1948

34. Ruiz
1949

35. Sen
1949

36. Davis
1950

37. Campbell
1951

38. Campbell
1951

39. Antell
1952

40. Klostermyer
1952

41. Lide
1952

42. Burger
1954

43. Silva
1954

44. Fevre
1956

45. Stojimirovic
1956

46. Stoj imirovic
1956

47. Valledor
1956

48. Valledor
1956

49. Whittlesey
1956

50. Whittlesey
1956

51. Brews
1957

52. Fesvre
1957

53. Fk-re
1957

54. Genevet
1957

Volume
Fluid, Site of

Age cc. Infect. Obst. M ass Treatment

17 da. 210 Hymen Yes Incision

7 wk. 5 cm. Hymen Laparotomy
Incision

12 da. 100 Hymen Laparotomy
Incision

14 yr. 850 Septum Excision
Vagina

NB 400 Hymen

13 yr. 200 Hymen

4 da. 32 Hymen

Yes Incision

Incision

Yes Incision

NB 400 Atresia Yes Hyster-
Vagina ectomy

1 da.

8 wvk.

11 da.

2 mo.

NB

7 da.

18

90

150

90

7X8

500

NB 200

12 yr. 2,000

Hymen

Yes Hymen

Hymen

Yes Hymen

Septum
Vagina

Yes Hymen

Incision

Yes Incision

Incision

Yes Incision

Yes None

Yes Hyster-
ectomy

Other

Other
Obstruc.

Urinary

Urinary
Venous
Intestinal
Urinary
Venous

Urinary

Other
Anomaly

Urinary

Urinary Imperforate
anus

Double uterus
and vagina
Imperforate
anus

Urinary

Urinary
Venous

Urinary

Urinary

Urinary
Venous
Respiratory

Double
uterus

Hymen Yes None Urinary

Yes Hymen Yes Laparotomy Urinary
Incision

1 da. 150 Atresia
Vagina

2 da. ? Atresia
Vagina

7 mo. 500 Atresia
Vagina

NB ? Hymen

NB 400 Atresia
Vagina

NB 400 Atresia
Vagina

15 yr. 40 Hymen

7 dla. little ITymen

1 (Ia. "Mllch" Yees HNmen

6 da. "Orange" Hynme

Yes

Yes

Yes

Yes

Yes

Puncture Urinary Imperforate
anus, double
uterus & vag.

Hyster- Ureteral
ectomy stenosis

None Urinary Double
Intestina l ureter

Ruptured

Laparotomy Urinary
Incision

Laparotomy
Incision

Incision Urinary

Ilcision

Inicision

Comment

Dx. at laparotomy.
Died 34 da. post-op.

Pelvic mass per rec-
tum. Dx. at lapar-
otomy. Died p.o. 5.

Menarche 5 mo.
post-op. Retrohy-
meneal membrane.

Hymen 2 mm. thick.

Menarche 15 da. p.o.
Previous leucorrhea.
Bulging hymen noted
at 4 da., incised at
24 da.
Colostomy and hy-
terectomy.

Prematture, 3 lb., 9 oz.

Stillborn, dx. at au-
topsy.

Bulging hymen noted
pre-op. Laparotomy
at 7 da., no dx. Para-
centesis at 19 da.
Hyslerectomy at 23
da.

Stillborn, dx. at au-
topsy.

Laparotomy infancy
"malignancy" Lap-
rotomy 9 yr. "nor-
mal" Laparotomy 12
yr., dx. made. Men-
arche few months
later.

Died p.o. 5, ano-
plasty and puncture
vagina.
Died. Fetal peritoni-
tis.

Died before opera-
tion.

Bulging hymen rup-
tured with catheter.

Dx. pre-op. Lapar-
otomy for repair.

Dx. pre-op. Lapar-
otomy for repair.

Menarche 5 mo.

p)ost-op).

Inleisioni at 27 (lays.

Bifi(d clitoris

Yes Incision
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TABLE 1-(Continued)

Volume
Author, Fluid, Site of Other Other

Case Year Age cc. Infect. Obst. Mass Treatment Obstruc. Anomaly Comment

55. Rea 5 da. 100 Atresia Yes Laparotomy Dx. at laparotomy,
1957 Vagina Ruptured atresia 1 cm. abov-e

hymen ruptured with
catheter. Died p.o.
2 mo.

56. Beyer NB 180 Atresia Yes Laparotomy Urinary Laparotomy at 1 da.,
1959 Vagina Incision Venous no dx. Abdomino-

perineal repair at 4
mo.

57. Marion NB 150 Yes Hymen Yes Incision Urinary Bulging hymen noted
1959 Venous at birth, incised at 3

mo.
58. Notter 11 da. 350 Yes Atresia Yes Laparotomy Urinary- Malrotation Dx. at laparotomv.

1959 Vagina Incision Venous Hydrohematocolpos.
59. Shinbein NB 240 Atresia Yes None Venous Died. Neonatal

1959 Vagina death, respiratory.
Dx. at autopsy.

60. Spencer 3 mo. 800 Yes Atresia Yes Laparotomy Urinar- Dx. pre-op. lapar-
1962 Vagina Incision otomy for repair.

61. Spencer 5 mo. 100 Yes Atresia Yes Laparotomy Urinary Heart? No dx. at laparotomy
1962 Vagina Incision at 6 mo. Perineal

p)uncture at 7 mo.

62. Spencer 2 da. ? Hymen None Pin-point opening
1962 hymen, not treated.

In addition to the five infants who had
hysterectomy, two other infants were not
diagnosed correctly at laparotomy. In these
patients, the cystic vagina was only aspi-
rated at laparotomy. When the abdominal
tumor recurred in one patient, the mother
refused operation, but four months later
gave permission to repair the atretic vagina
by an abdomino-perineal approach. In the
other infant, hysterectomy was being con-

sidered because of continued severe hydro-
nephrosis when, fortunately, the infected
vaginal fluid began to bulge the perineum.
Incision of the vaginal atresia, repeated
aspiration and dilatation were finally suc-

cessful in relieving the pressure on the
ureters in the pelvis.
The two older girls were relieved of

symptoms following excision of a bulging
hymen after hydrometrocolpos was diag-
nosed at laparotomy. In one of these pa-
tients, abdominal exploration in early in-
fancy had revealed an abdominal tumor
presumed to be malignant. When an inci-
sional hernia was repaired nine years later,
the uiterus, ttlbes, and ovaries were said to
be normal. At 12 years, urinary retention
and an abdominal tumor indicated a third

laparotomy, following which a bulging hy-

men was incised and two liters of pus

evacuated. In a six-year-old girl who had
abdominal pain, urinary retention and
leucorrhea, laparotomy yielded no diagno-
sis. When the leucorrhea persisted, perineal
examination revealed a pin-point opening
in the hymen and a pelvic mass. All symp-

toms disappeared when the opening was

dilated.
Group 3. Diagnosis at autopsy.
These ten patients include four stillborn

and neonatal deaths and two additional pa-

tients who probably died of other anomalies
-one who had been operated upon for duo-
denal atresia and imperforate anus, and an-

other in whom the dilated vagina was acci-
dentally punctured during operation for
imperforate anus.

The remaining four patients in this group
are presumed to have died of untreated or

improperly treated hydrometrocolpos. One
infant, wlho was noted slhortly after birtlh
to have a bulging hyimen and an abdominal
mass, died at the age of a montlh after only
daily catlheterizationi for urinary retention
with hydronephrosis. In a two-month-old
infant with a huge cystic abdominal mass,
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abdominal paracentesis yielded 45 ounces
of infected fluid and resulted in death due
to peritonitis. Autopsy revealed atresia of
the vagina and bilateral hydronephrosis.
The third patient, one month old, died

with urinary and intestinal obstruction after
a para-anal incision into a vagina occluded
by a transverse septum a few millimeters
above the hymen. The fourth patient was a
seven-months-old girl who died with hydro-
nephrosis and an abdominal tumor before
operation could be accomplished. At autopsy
500 cc. of sterile fluid was found in a vagina
obstructed by atresia of the lower portion.

Summary and Conclusions

The mortality of hydrometrocolpos in 44
infants (one day to seven months old) was
18 per cent. (This excludes four stillborn
and neonatal deaths and two deaths pre-
sumed to be due to multiple anomalies.)
The eight deaths in these 44 infants fol-
lowed laparotomy (four), neglect (three)
or inadequate treatment (one). Simple in-
cision or excision of an obstructing mem-
brane resulted in no deaths, no complica-
tions, and only two easily treated recur-
rences. There were no deaths in 12 older
girls aged two to 15 years.

It should be emphasized that laparotomy
is indicated in an occasional case of hydro-
metrocolpos. Some patients with atresia or
transverse septum of the vagina require
treatment by an abdomino-perineal ap-
proach to avoid injury to the urethra, blad-
der, and rectum, and the relative infre-
quency of this condition makes it inevitable
that a bulging hymen will occasionally es-

cape detection or proper evaluation before
operation. However, panhysterectomy for
a simple benign vaginal obstruction in an
infant is a tragic and avoidable error.
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