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Two cases of ovum retention occurring in postovulatory follicles are described. The 
ova were recovered at laparoscopy by aspiration of decompressed ovulatory follicles, 
one during a natural cycle and the other following a programmed clomiphene/human 
chorionic gonadotropin cycle. Each patient had a normal luteal phase with an 
increased progesterone level indicative of ovulation. The implications of these findings 
and their relevance to human fertility studies are discussed. 
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One-third of infertile women seeking advice 
about infertility have ovulatory defects, l that is, a 
failure ofthe process whereby a mature secondary 
oocyte is discharged from the ovary. Ovulation 
follows synchronized and balanced gonadotropic 
stimulation. Gonadotropins promote follicular 
growth and differentiation of the follicular cells, 
with characteristic steroid production from a re
sponsive Graafian follicle and subsequent post
ovulatory corpus luteum. Coordination of the var
ious hormonal events in the hypothalamic-pitui
tary-ovarian axis has been recently reviewed.2-4 

Gonadotropins, clomiphene citrate, and bromo
criptine can be effective in treating anovulatory 
infertility. However, there is a marked difference 
between ovulation and pregnancy rates. In one 
study, clomiphene induced ovulation in 66.5% of a 
large series but the pregnancy rate was only 25%.5 
Taymor6 reported a 72% ovulation rate and a 54% 
conception rate with gonadotropin therapy. There 
is no adequate explanation for this discrepancy, 
but ovum retention within a follicle which has 
discharged the remainder of its follicular contents 
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may be associated with various parameters consis
tent with presumed normal ovulation, i.e., a 
biphasic basal temperature chart, increased urin
ary pregnanediol and serum progesterone levels, 
cervical mucus and vaginal cytologic changes, 
secretory endometrium, and the development of a 
corpus luteum; therefore, retention of the ovum 
might explain some of the cases in which ovulation 
apparently occurred but conception failed to take 
place. 

We report the findings of retention of a 
preovulatory oocyte within a postovulatory follicle 
in each of two patients who subsequently exhi
bited features consistent with normal ovulation. 

METHODS 

A research program and health service commit
ment involving ovum collection and in vitro fertil
ization with reimplantation for treatment cases is 
in operation following approval by the Ethical 
Committee. Ninety-five ovum collections have 
been performed. Fifty were carried out in infertile 
women with inoperable tubal damage and forty
five in fertile women at the time of voluntary ster
ilization. Preovulatory oocytes were aspirated 
from maturing follicles at laparoscopy using the 
techniques described by Steptoe and Edwards.7 

Some patients were managed with a programmed 
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cycle of clomiphene citrate administration during 
the early folliclar phase and hUII\1ln chorionic 
gonadotropin (hCG) on or about day 11 of the cycle. 
Ova were aspirated 32 to 35 hours after the hCG 
injection, since ovulation usually begins approx
imately 37 hours after the triggering dose ofhCG. 8 

Apart from the anesthetic agents, no drugs were 
used and in particular no support was given to the 
luteal phase of the cycle. Some patients requiring 
embryo reimplantation underwent ovum collec
tion during a natural cycle. For these patients, 
frequent estimations of urinary luteinizing hor
mone (LH) were made, and aspiration was planned 
for a time within 24 hours of the beginning of the 
luteal surge.9 

The LH titers on urine were undertaken using 
Hi-Gonavis (Mochida Pharmaceutical Co. Ltd., 
Tokyo, Japan), which detects levels as low as 12.5 
IU/liter in undiluted urine. The assay is based on 
the principle of preventing hemagglutination of 
anti-hCG-sensitized erythrocytes by the prior 
reaction of urinary LH with anti-hCG serum. The 
test is cross-reactive with hCG (from 5 IUlliter). 

Progesterone assays were performed by radio
immunoassay after ether extraction of the serum 
and subsequent dextran-coated charcoal separa
tion of free and bound hormone. The normal mid
luteal range for the endocrine laboratory in this 
hospital is 30 to 75 nmoleslliter. 

RESULTS 

Case 1-Natural Cycle. This 35-year-old woman 
was admitted for treatment of infertility by extra
corporeal fertilization. She had a history of a first
trimester therapeutic abortion followed by bilater
al salpingectomy for two separate ectopic pregnan
cies. All of the pregnancies were attributed to her 
current partner. She had a regular menstrual pat
tern (27- to 29-day cycle with a 5-day flow), a 
biphasic basal body temperature chart, and nor
mal serum levels of prolactin and midluteal phase 
progesterone. Her partner's semen exhibited mild 
to moderate oligospermia with volumes of 3 to 4 ml 
and counts of 14 to 28 million/ml with a motility of 
50% at 1 hour. 

Ovum collection was planned for a natural cycle .. 
Following menstruation on April 3, 1979, serial 
ultrasound tracking of the ovaries was performed 
during the follicular phase with urinary LH deter
minations on 3-hour specimens from day 10. On 
day 12 of the cycle, rising titers of LH were de
tected with a peak at about 5 A.M. Fig. 1. Eight 
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hours later a transonic area approximately 2.5 em 
in diameter was noted in the left ovary Fig. 2; 
laparoscopy was planned 16 hours after the LH 
peak but unfortunately was delayed 2 hours be
cause of an emergency operation. At laparoscopy 
ovulation was noted to have already occurred, 
there being a completely collapsed follicle on the 
inferior surface of the left ovary. Serosanguineous 
fluid (approximately 20 ml) was noted in the pouch 
of Douglas. An aspiration needle was inserted into 
the empty follicle via its punctum site and a small 
amount of bloody aspirate was obtained. We were 
surprised to find a preovulatory oocyte surrounded 
by its corona radiata and held in a loose cumulus 
mass in the specimen after blood in the aspirate 
had been dispersed using heparinized, modified 
Tyrode's solution. The fluid from the pouch of 
Douglas was also aspirated, and clumps offollicu
lar cells and epithelial debris usually seen in ma
ture follicles were found but there was no ovum. 

The recovered oocyte was treated in the routine 
manner for extracorporeal fertilization and cul
ture. It was a fully mature ovum with its polar 
body clearly visible after cumulus dispersion. 
However, it failed to be fertilized and this failure 
was attributed to the poor quality of spermatozoa, 
which could not survive beyond 12 hours in the 
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FIG. 1. Urinary LH estimations using Hi-Gonavis (case 1). 
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FIG. 2. Pelvic ultrasound (case 1). b, Bladder; u, uterus; 0, left 
ovary; f, follicle. 

medium. In successful cases, fertilized ova are sur
rounded by active spermatozoa for up to 72 hours 
in our in vitro system. 

The patient's cycle and basal body temperature 
chart (Fig. 3) were normal. A serum progesterone 
value 7 days after ovum collection was 34 nmolesl 
liter. Ultrasound performed 2 days after laparos
copy demonstrated that there was no longer a 
large follicle in the left ovary. The appearances 
had changed to those of a moderately transonic 
area approximately 1.5 cm in diameter with a 
diffuse, irregular margin consistent with the pres
ence of a corpus luteum. 

Case 2-Programmed Cycle. This 40-year-old 
woman was admitted for laparoscopic clip ster
ilization. She had two teenage children and a his
tory of three spontaneous abortions. Her men
strual pattern was regular (28-day cycle with a 
5-day flow). She had voluntarily agreed to donate 
ova for laboratory study and had received clomi
phene citrate, 100 mg daily, on days 5 to 9 of the 
cycle. hCG, 10,000 IU, was given at 3 A.M. on day 
13 of this cycle since we were unable to admit the 
patient 2 days earlier as desired. At laparoscopy 
34 hours after hCG administration, a Hulka
Clemens clip sterilization procedure was per
formed and two follicles, each 1 cm in diameter 
and containing light straw-colored fluid, were 
aspirated from the right ovary. A similar follicle 
1.5 cm in diameter was aspirated from the left 

ovary, which also contained a ruptured 1.5-cm 
follicle with a small clot at the punctum site. An 
aspirating needle was then inserted in the punc
tum site and a small amount of blood-stained gela
tinous fluid was recovered which subsequently re
vealed a mature preovulatory oocyte in loose 
cumulus, as did two of the three intact follicles. All 
three ova were mature, since polar bodies were 
present and each ovum subsequently was fertil
ized with the same donor sperm and reached the 
eight-cell stage before growth was terminated. A 
fourth oocyte (from the right ovary) was imma
ture, surrounded by tight cumulus, and failed to 
fertilize. 

Seven days after laparoscopy the serum pro
gesterone level was 87 nmoles/liter and menstrua
tion occurred 15 days after collection of ova. Uter
ine curettage performed at the completion oflapa
roscopy was reported as showing early secretory 
phase endometrium. 

DISCUSSION 

Failure of ovum release has been well described 
in several animals (e.g., rats, 10, 11 rabbits12, 13 and 
monkeys. 13-15 Its documented study has shed light 
on the role of prostaglandins during the ovulatory 
process. In 197210 it was reported that ovum re
lease in rats could be inhibited in vivo in both 
spontaneous and gonadotropin-stimulated cycles 
using indomethacin. This action. was attributed to 
the ability of indomethacin to inhibit prostaglan
din biosynthesis. 

Additional studies have clarified that ovulation 
is a sequential process comprising several distinct 
events which may have independent control mech
anisms. These events include (1) the process of 
ovum maturation to effect resumption of meiotic 
division (reaching metaphase II at ovum release in 
the human); (2) the development of characteristic 
steroidogenesis activity and subsequent luteiniza
tion of the follicle, which begins prior to ovulation 
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FIG. 3. Basal body temperature chart (case 1). 
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and continues after ovum discharge with the grad
ual conversion of the follicle into a mature corpus 
luteum; and (3) the undoubtedly complex but pre
cisely timed process of follicle rupture with the 
release of fluid and the mature ovum. The trigger 
for each of these events is clearly the LH surge. 
Most studiesU -15 have indicated that both prosta
glandin E2 (PGE2) and LH stimulate the adeny
late cyclase system leading to ovum maturation, 
steroidogenesis, and luteinization. However, as a 
recent review pointed out,16 the precise interplay 
among LH, PGE2, adenylate cyclase activity, and 
cyclic adenosine 3' :5' -monophosphate response is 
complex and there appears to be interspecies 
variation. Follicle rupture appears more depen
dent upon PGF 2a' 

In rats, 10 rabbits, 12, 13 and monkeysl3-15 the pre-
vention of PGF2a synthesis by indomethacin or 
PGF2a antiserum may lead to ovum retention 
within a corpus luteum which is histologically nor
mal and which continues to produce progesterone 
in normal amounts. Again the precise action and 
importance of the role of a particular prostaglan
din in different species16, 17 leaves an unclear pic
ture requiring specific study for clarification in 
humans. The actual mechanism of ovum release is 
currently contested between the two major the
ories oflocal enzyme formation leading to dissolu
tion of the wall at the stigma 17 and prostaglandin
induced ovarian contractility. IS Although it is no 
longer believed that rising intrafollicular pressure 
occurs within the developing follicle, there is some 
evidence that preovulatory pressure increases do 
occur,19 possibly secondary to intraovarian con
tractions. 

Human investigation has been minimal, and we 
have not found previous reports of ovum retention. 
We believe that the above cases are the first two 
documented examples in women.The first patient 
underwent ovum collection for extracorporeal fer
tilization, and this collection was one of a series of 
50 scheduled for this purpose; most of these pa
tients had programmed cycles, but a few ova have 
recently been collected during natural cycles. In 
this group, follicle rupture was noted on two occa
sions. A preovulatory oocyte was recovered from 
the pouch of Douglas in the other instance. Subse
quently, two mature ova were collected from case 1 
and successfully fertilized with donor sperm. 

The second example of ovum retention was 
noted in a series of 45 ovum collections in women 
undergoing sterilization. In this series three 
women were discovered to have ruptured follicles 
at laparoscopy. Our observation that ovum reten-
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tion had occurred in two offive postovulatory folli
cles warrants further specific study. The only 
documented human investigation20 concerned a 
series of five women given aspirin and timed to 
undergo sterilization during the luteal phase of 
the cycle. There was no incidence of "entrapped" 
ova on histologic sections of the corpora lutea. 
Normal signs of ovulation were found. 

Our findings of normal midluteal progesterone 
levels, normal biphasic basal body temperature 
charts, and normal luteal phase lengths demon
strate that clinicians are still unable to define 
precisely whether or not normal ovulation-with 
ovum release-has occurred. This of course has 
significant implications regarding the assessment 
of any infertility management studies. 

We suggest that the retention of a mature ovum 
in the follicle cavity after discharge of the follicu
lar contents be termed ovum retention, in contrast 
to ovum entrapment which occurs in periovarian 
adhesions subsequent to normal ovulation, and to 
that situation described in animals where the folli
cle presumably fails to rupture and release any of 
its contents. 
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