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The role of the ovary in the physio-
logy of reproduction is a paramount
one, Bonney (1947) observed during
laparotomy that if one ovary contains
a graffian follicle, the other ovary does
not show any activity; he suggested
that the various genital and extra-
genital functions of the ovarian
hormones are distributed between the
two gonads. Whitelaw (1951) ob-
served that unilateral ovariotomy or
oophorectomy does not influence the
reproductive and endocrine function
of the woman. He believed in the
Lipschutz law of follicular constancy
which suggested that after unilateral
oophorectomy there is maintenance
of normal ovarian function through
hypertrophy and greater activity of
the remaining ovary.

We feel that every ovarian cyst,
except the derivatives of the graffian
follicle and corpus luteum, however
benign, has got the potentiality to be-
come malignant. After ovarian re-
section there are chances of leaving
behind such potentially malignant
tissues. Besides Reynolds (1952)
has shown that where there is mark-
ed distortion of the spiral arteries of
the ovary small cysts were present
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nearby. According to him non-neo-
plastic ovarian cyst may be the result
of unfavourable haemodynamic con-
dition. Therefore, simple resection
of the cyst will result in subsequent
follicular cyst formation and con-
sequent menstrual irregularity. Ova-
rian resection in this way also has
always got a disadvantage over
ovariotomy, which completely re-
moves the chance of recurrence and/
or malignancy, or formation of func-
tional cyst. The object of our analysis
is to establish that ovarian functi
after unilateral ovariotomy is fv
maintained.

From January 1960 to December
1965, in the six years period, there
were 65 cases who had ovariotomy
under our personal care. Patients
selected were women of reproductive
age or had undergone unilateral ova-
riotomy. Women having malignant
ovarian tumour or those above the
age of 40 were excluded from this
analysis. Every case had a careful
study for any menstrual dysfuction
before the operative procedure. Three
months’ interval was given for sta-
bilization of ovarian function. The
functional state of the ovary was de-
termined by the dual study of vaginal
smear in one complete menstrual
cycle, or for 6 weeks in menstrual
dysfunction, and examination of the
endometrial pattern. Vaginal smeai™
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was taken at 4 days’ interval. A care-
ful history of any post-operative
menstrual dysfuction was taken in
each case. Endometrial biopsy was
done on the 24th-28th day of the
menstrual cycle. To determine the
presence of ovulation, progesterone
effect in smear pattern and secretory
activity of the endometrium was
noted; 3 main types of cytological
__~wattern were seen in this series of
. gases. The classification of vaginal
,| pattern, as described by de-Allende
'}l and Orias (1950) with slight modi-
- fication was followed throughout this
series.

" (1) Fluctuating cornification index
with progesterone effect (PE)

This is characteristic of the normal
ovulatory cycle. The percentage of
cornification, beginning relatively
.ow at the end of menstruation, rises
more or less regularly to a maximum
- which varies according to the case
“ frem 45%-90% in the middle of the

cycle, thereafter, falling more or less
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suddenly and remaining low until the
next menstruation. The cells show
curling and folding appearance which
characterises progesterone activity
by the 20th to 24th day of menstru-
ation.

(2) Low cornification index
(No PE)

The Ilevel of cornification is low
(below 15%) and is constant, with-
out great oscillation. There is ab-
sence of progesterone effect, folding
or clumping of the cells was not seen
even towards the end of the cycle.

(3) Persistently high cornification
(No PE)

This is characterised by variable
percentage of cornification, but al-
ways above 409,. It may exist from
24th to 35th day before the cornifica-
tion level drops and mentruation oc-
curs.

The results of 65 cases of unilateral
ovariotomy have been studied, and
their age incidence is analysed.

TABLE I

Shows the Age Incidence of Benign Ovarian Tumour
with Unilateral Ovariotomy

|-

16-20

Total 10-15 21-25 26 - 30 31-35 36 - 40
no. of  years years years years years years
v Y cases No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
+ Pseudomucinous
| oyst. 25 ol = — T (28%) 15 (60%) 3 (12%)
Papilliferous cyst. 7 — — —_ 2 (2857%) 4 (3114%) 1 (14.29%)
Cystoma simplex
and twisted cyst. 8 — — 1 (125%) 1 (125%) 3 (31.5%) 3 (37.5%)
Dermoid cyst. 9 — 4 (4444%) 3 (3333%) 2 (22.22%) — —
Granulosa cyst. 2 2 (100%) — — — = =
Endometrial cyst. 4 —_ — — 1 (25%) 2 (50%) 1 (25%)
Follicular eyst. 6 = — 4 (66.66%) 2 (33.33%) == =
Tubo-ovarian lump
with atretic folli- ’
cular cyst. 4 = — 1 (25%) 1 (25%) 2 (50%) -
b9 65 2 ( 3%) 4 (62%) 9 (13.8%) 16 (24.7%) 26 (40%) 8 (12.3%)
e |
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Out of 25 pseudomucinous cysts
889% were in the age group below 36,
and 129, above and near 40 years of
age. In the case of endometrial cysts
25% Dbelonged to the younger age

group and the rest (75%) to the age,

group of above thirty. All those with
dermoid cysts were below 30 years of
age. Some of them had come solely
for the purpose of treatment of infer-
tility and menstrual dysfunction.
Cent per cent of the granulesa cysts
were in the prepuberty age group. The
papilliferous cysts were seen between
the ages of 26-40, maximum incid-
ence being in the age group of 31-35
years, 259 in the age group of 36-40,
25% before the age of 30. The atretic
follicular cysts with ectopic pregnancy
were seen in women between 21-35
- years; there were only 4 cases, two
of which were in women of 31-35
years of age.

Table II gives the type of benign
ovarian tumour where unilateral
ovariotomy was done and the relation
to the menstrual cycle before and
after operation.
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In 25 cases of pseudomucinous
cystadenoma 23 had regular mens- -
trual pattern, 2 had irregular cycles.
Regularity of mentruation was esta-
blished in 24 out of 25 cases within
3 months of operation. One case con-
tinued to have irregular pattern des-
pite the operation, or perhaps as she |
was 40 years old at the time of ovari- ’
otomy, the irregularity was due to
approaching menopause and had ne
relationship with ovariotomy what?
soever, The smear picture gave an
appearance of subnormal ovarian |
function. There were 7 cases of papil-
liferous cysts. The menstrual cycle .
was regular before and after opera-
tion in all of them. Out of 9 cases of
dermoid cysts, 3 had irregular mens-
trual cycles. One of these patients
had amenorrhoea of 6 months with-
out any evidence of pregnancy. Two
out of these had infertility as well, in-
dicating an anovulatory type of men-
struation; 6 had regular menstruation.
After ovariotomy all the 9 cases had
regular menstrual cycles. Both the
cases of granulosa cell tumour had ir-

TABLE I

Before operation After operation

Total

Regular Irregular Regular Irregular

no. of  ;enstrual  menstrusl  menstrual menstrual
s cycle cycle cycle cycle

No. (%) No. (%) No. (%) No. (%)
Pseudomucinous cyst. A i 25 23 (92%) 2 (8%) 24 (96%) 1 (4%)
Papilliferous cyst. b 7 7 (100%) — 7 (100%) —
Cystoma simplex and twisted cyst. 8 5 (625%) 3 (31.5%) 6 (75%) 2 (25%)
Dermoid cyst. 9 6 (66.6%) 3 (33.3%) 9 (100%) =
Granulosa cyst, 2 — 2 2 (10%) —
Endometrial cyst. 4 2 (50%) 2 (50%) 4 (100%) i

Follicular cyst. s 6 4 (66.6%) 2 (33.3%) 4 (66.6%) 2 (333%)

Tubo-~ovarian lump wth atretlc

follicular cyst. 4 —_— 4 (100%) 2 (50%) 2 (50%)

65 47 (73.8%) 18 (262%) 58 (89.2%) 7 (10.8%)

208,
hane N
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regular vaginal bleeding before ope-
ration and belong to the prepuberty
age group. Menorrhagia was main-
tained in 50% of cases who had
removal of unilateral ovaries with
atretic follicular cysts. In cases of
endometrial cysts, two had irregular
vaginal bleeding which became nor-
mal after operation. It appears that
in a few cases the remaining ovari-
~-an tissue was not capable of main-
taining an adequate functional level
with regard to the production of the
ovum. But if the menstrual history
of these patients was seen these
patients had suffered from menstrual
difficulties and most probably had an-
ovulatory cycles even before the uni-
lateral ovariotomy. The abnormal
ovarian function was maintained in
the remaining ovary in spite of the
. operation or the remaining ovary may
- Jhave been damaged as a result of the
lesion for which the ovary was remov-
, ed.

Table III shows the age incidence
and the types of menstrual cycle be-
fore and after unilateral ovariotomy.
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patients who had regular menstrual
patterns before ovariotomy became
irregular after surgery. In the
younger age group, ie., between 10-25
years, there were 15 cases out of
which 6 had irregular periods before
operation. After operation the men-
strual cycle was corrected in all ex-
cept one. Compared to this, the upper
age group had 50 cases, 12 of these
had irregular cycles before operation
which was corrected in only 6- cases
after unilateral ovariotomy. This in-
dicates that unilateral ovariotomy had
better results in the younger age
group than in the older, since in the
older group the menstrual irregu-
larities were attributed to factors
other than the ovarian tumour for
which the treatment was carried out.

Table IV shows the vaginal smear
pattern in different types of benign
ovarian tumour.

Out of 65 cases who were under in-
vestigation from 3 months to 2 years
following operation, 7 cases showed
abnormal type of smear indicating
lack of ovulation:

i’ TABLE III B

Age N Before operation After operation
Eronng cases Regular Irregular Regular Irregular
T No. (%) No. (%) No. (%) No. (%)

2 - A P ¥ ” T eree x

10-15 2 — 2(10%) 2 (10%) —_

16 - 20 4 4 (10%) — 4 (10%) —_
21-25 9 5 (53.5%) 4 (444%) 8 (88.8%) 1 (111%)
26 - 30 16 12 (75.0%) 4 (25.0%) 14 (88.2%) 2 (11.8%)
31-35 26 21 (80.9%) 5 (192%) 24 (9231%) 2 ( 769%)

o 36‘-(10 . 8 K, 5 (62 1%) 3 (37 1%) 6 (75.0%) 2 (25.0%)

Total 65 4 (75 3%) 18 (24 7%) 58" (89.:2%) "7 (10.8%)

TS

. 15.3% had regular and 24.7% had
irregular cycles before operation;
after surgery the cycles remained un-
_corrected in 10.8% only. Nene of the

V) T ST 4 PP - T

‘Corm‘fication curve in 65 cases of
unilateral ovariotomy according to
the age incidence.

89.2% cases had fluctuating corni-
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TABLE IV
Fiuctuating Constantly low Constantly high
No. of cornification cornification cornification
Types of tumour cases (without PE) (without PE) (without PE)
No. (%) No. (%) No. (%)
Pseudomucinous cyst. 25 24 (96%) — 1 (4%)
Papilliferous cyst. 7 7 (100%) = 2
Cystoma simplex and
twisted cyst. 8 6 (15%) 2 (25%) 3
Dermoid cyst. 9 9 (100%) — =
Granulosa cyst. 2 2 (100%) _ =
Endometrial cyst. 4 4 (100%) —_ =
Follicular cyst. 6 4 (50%) 1 (25%) 1 (25%)
Tubo-ovarian lump with
atretic follicular cyst. 4 4 (50%) 1 (25%) 1 (25%)
65 58 (89.2%) 4 (6.2%) 3 (4.6%)
TABLE V
Fluctuating Constantly low Constantly high
Age groups No. of cornification cornification cornification
in years cases (with PE) (with PE) (with PE)
No. (%) No. (%) No. (%)
10-15° 2 2 (100%) o T
16 -20 4 4 (100%) = g
21-25 9 8 (17.1%) 1 (223%) -
26 - 30 16 14 (88.2%) 1 (5.9%) 1 (59%)
31-35 26 24 (92%) 1 (4%) 1 (4%)
36 - 40 8 6 (75%) 1 (125%) 1 (12.5%)
Total 65 58 (89.2%) 4 (62%) . 3 (46%)

fication smears showing progesterone
effect. Between the ages of 21-25, on=
case had low cornification throughout
the menstrual cycle; she had oligo-
menorrhoea and sterility before ope-
ration, after operation also she con-
tinued to have infertility. Between the
ages of 31-35, 2 cases had atypical
hypertrophic vaginal smear indicating
lack of ovulation; they had removal
of one-sided ovarian simple serous
cyst. Perhaps the remaining ovary
was also damaged by the same patho-
logical process which indicated the re-

moval of the ovary primarily. Bet-
ween the ages of 36-40, 3 cases had
dystrophic type of smears. One of
them developed signs of ovarian dys-
function characterised by metropathic
type of bleeding. Endometrial biopsy
failed to show any progestational
changes. She had hysterectomy 2%
years after unilateral ovariotomy. The
remaining ovary contained a follicular
cyst.

Table VI gives the endometrial
biopsy of 65 cases of unilateral ovario-
tomy with relation to age.

-
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TABLE VI
. Moderate oestro- +
gt groups No of Progestatl?nal e endo- Oestrogen.xc
; endometrium § hyperplasia
in year cases No. (%) metrium No .(% )
i No. (%) \
10-15 2 2 (100%) - —
16-20 4 4 (100%) — —
21-25 9 8 (77.7%) 1 (223%) =
26 - 30 16 14 (88.2%) 1 (59%) 1 (59%)
31-35 26 24 (92.0%) 1 ( 40%) 1 ( 40%)
36-40 8 6 (75.0%) 1 (12.5%) 1 (12.5%)
Total 65 58 (89.2%) 4 ( 62%) 3 (4.6%)

In 89.29% there was progestational

endometrium, indicating normal
ovarian function after wunilateral
ovariotomy.
Discussion

Conservation of ovarian tissue in
women during the reproductive
period has been indoctrinated in
gynaecological practice since the time
of Bonney (1947). Marshall (1928),
Meigs (1943), Dockerty (1945) have
stressed the preservation of ovarian
tissue during the child-bearing
period. Bonney (1947) stated that
the ovary in full activity exercises no
less than seven functions, and that
these were distributed between the
two ovaries. In certain instances the
ovary may be partly or fully func-
tional, while the other may be func-
tioning less. In women with this
ovarian peculiarity the removal of
one ovary results in loss of function.
Thus the menstrual function may per-
manently cease. The patient previ-
ously fertile may become sterile or
exhibit the neuro-muscular disturb-
ance of menopause. Whitelaw (1951)
observed that the remaining ovary
after unilateral ovariotomy or oopho-
~rectomy assumes all the functions

formally exercised by both the ova-
ries. He suggested that investigation
by combined study of basal body tem-
perature curve and endometrial bi-
opsies is best indication of ovarian
function. Venning & Browne (1947)
considered that the vaginal smear is
an accurate method in the diagnosis
of ovulation. In this present series of
cases investigated. there is a close co-
relation between the appearance of
cytological pattern and luteal phase
as displayed by the uterine endo-
metrium. Therefore, we have found
the vaginal smear method of hor-
monal estimation confirmed by endo-
metrial biopsy as the most satisfac-
tory method.

Sixty-five unilaterally ovariotomis-
ed women, all under the age of 40
were studied. In each case one ovary
had been completely removed 3-4
months prior to investigation. Since
all the patients were under our per-
sonal care the detailed history of the
pre-ovariotomy state had been re-
corded. Though no control studies of
ovarian function were made previous
to the operation by either cytology or
endometrial biopsy, the menstrual
history gave a working idea of the
cyclical changes in the ovary.
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Out of 65 cases, 26.29, had men-
strual irregularity before operation
(Table 2). Some of them belonged to
the group of those ovarian tumours-or
cysts which are known to be asso-
ciated with menstrual dysfunction,
e.g. granulosa cell and follicular cyst.
Menstrual irregularity was also seen
in some of the so-called non-function-
ing ovarian tumours (Table 2).

Out of 18 cases who had menstrual
irregularity, 11 cases regained a nor-
mal menstrual pattern and 7 conti-
nued to have irregular cycles. None
of the cases who had regular men-
strual cycle before developed irregu-
larity after ovariotomy. The cases
where ovarian dysfunction persisted
belonged to the age group of 35-40
years. We feel the age factor itself
might have been responsible for main-
tenance of ovarian dysfunction (Table
3). After ovariotomy, in 89.29, of
cases the cytological pattern and
endometrium indicated presence of
ovulationn.  Hypoovarian function
was seen in 6.2% and high cornifica-
tion in 4.6%, (Table 4). The cases in
the latter group probably developed
follicular cysts for which the previ-
ous ovary was removed. The endo-
metrial pattern showed secretory
type in 89.29 (Table 6) confirming
our vaginal smear observations.
Whitelaw (1951) assumed, after
studying large series of normal and
sterility cases, that anovulatory cycles
occur in 5% of normally fertile per-
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sons and in 159 of sterile women.
According to him in a total of 350
endometrial biopsies and 42 unila-
terally oophorectomised women, ab-
sence of progesterone was noted in
0.4% of cases. In other words ovula-
tion occurred in more than 999 of
cases of unilateral oophorectomised
cases. In our series of cases ovula-
tion was seen in 89.29,. Therefore,
we feel unilateral ovariotomy does
not in any way bring about lack of
ovulation. The ovarian function is
fully taken up by the other ovary and
should be considered in every case of
benign ovarian tumour.
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