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CLINICAL AND HORMONAL PROFILE OF 
POLYCYSTIC OVARY DISEASE 

Gr:R A Nr:uw • A ( ;R AWA L JK • Si i"C;II SK • VIvr:KA P 

SUMMARY 
PCOD has vadahle clinical pt·esentaion. Hormonal JH·ofile is also likely to 

be vadahle. On studying 21 cases ofPCOD most ft·equent findings wet·e menstntal 
dishn·bances, hit·sutism and infet·tility. Elevated LH with nonnal to low FSH 
was found in 38% only; nonnal LH with low FSH in 28.6% and nonnal LH 
and FSH in 33% ; 50% of lean PCOD and 44.4% of ohese PCOD showed 
nonnal ova.-ian scan. No consistent cotTelation was found between USG, hit-sutism, 
mensh·ual dishu·hances and hormone pt·ofile. 

INTRODUCTION 
In 1935, Stein and Leventhal described 

a syndrome in women which consisted or 
amenorrhoea, infertility and hirsutism and 
was associated with bilateral, enlarged cystic 
ovaries. During the last two decades this 
polycystic ovarian d iscasc (PCOD) has been 
the subject of considerable number or 
fundamental studies (Berger, 1975; Giv­
ens, 1976). 

The complexities or the clinical picture 
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of PCOD continues to present us with fresh 
challenges.ln addition to the classical triad 
additional features like obesity, 
oligomenorrhoca or dysfunctional uterine 
bleeding, acne and virilisation with 
clitoromcgaly arc also found . 

To study the profile of patienL<; with 
PCOD the present work was undertaken 
with the following aims: (1) to study clinical 
spectrum ofPCOD (2) to stucly the correlation 
between clinical and endocrine profile. 

MATERIAL AND METHODS 
Present study was done on 21 cases 
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of PCOD. Patients were examined clini­
cally and specific symptoms and signs were 
recorded. These included menstrual his­
tory, fertility status, acanthosis, skin tags, 
hirsutism with Ferriman Galloway (F.G.) 
Score, viri!isation, galactorrhoea, clinical 
evidence of thyroid dysfunction, Cushing 
syndrome, Blood pressure, Body mass index 
(B.M.l>) and waist/hip ratio. Basecl on B.M .f. 
patients were clividecl in two subgroups 
- lean PCOD (BM1<25) ancl obese PCOD 
(BMI>25). 

After an overnight f'as t venous blood 

was drawn for the determination of serum 
thyroxine, T.S.H. testosterone, prolactin, 
FSH ami LH. Samples for serum LH were 
estimated using the RIA kit. Serum FSH, 
PRL and TSH were measured hy IRMA 
(DPC) and serum thyroxine by CAC (DPC). 

Raclinlogical investigations included 
transahclominal pelvic ultrasonography for 
ovarian size, number and size of cysts. 

OBSERVATIONS 
Table I clepicts that menstrual distur­

bances, inf'crtility ancl hirsutism were the 

Tahlc I 
CLINICAL PROFILE WITH RESPECT TO BODY MASS INDEX 

1. Normal menses 
2. Menstrual 

disturbances 
a) Oligomenorrhoea 
b) Hypomenorrhoea 
c) Amenorrhoea 

3. Infertility (N=1 0) 
married 

4. Acanthosis 
5. Hirsutism 
F.G. Score < 8/36 

> S/36 
6. Deep voice 
7. Temporal balding 
8. Acne 
9. Breast regression 
10. Galactorrhoea 
11. Hypertension 

BMI < 25 
(N = 12) 

N 

3 

5 
1 

3 
4 

None 

2 
6 

4 

Nnne 
Nllne 
None 

I 

% 

25.0 
75.0 

55.5 
1 1.1 
33.3 
80.0 

66.67 
25.0 
75.0 
8.3 
8.3 
33.3 

BMI 
(N 

N 

s 

2 
2 
4 
3 

8 
s 
6 
2 

None 
None 
None 

> 25 
= 9) 

% 

11.1 
88.8 

25.0 
25.0 
50.0 
60.0 

88.8 
88.8 
75.0 
25.0 
11.1 
11.1 

11.1 

�~� 



r 
r' 

CLINICAL AND HORMONAL PROFILE OF POLYCYSTIC OVARY 679 

most common presentations. Nnne or the 
lean PCOD patient had acanthosis while 
88.8% of obese PCOD had it. 

Evaluation ofTahle II reveals that serum 
levels of LH and FSH were found to he 
normal in most or lean PCOD patients 
(41.67%) while most or the obese PCOD 
showed elevated LH with normal to low 
FSH (55.5%). 

50% of lean PCOD and 44.4r1r; nr obese 

PCOD showed normal USG for ovary (Table 
III). All the PCOD patients with abnormal 
USG in both the groups showed bilateral 
multiple small cysts in ovaries. While none 
or lean PCOD showed enlarged ovaries 
60% or obese PCOD women showed it. 

Ultrasonngraphic findings were also 
correlated with hirsutism, menstrual 
distruhances and hormone profile (Tables 
IV & V). 

Tahlc II 
HORMONAL PROFILE WITH RESPECT TO BODY MASS INDEX 

1. Normal LH & FSH 
2. Elevated LH with 

normal to low FSH 
3. Normal LH with 

low FSH. 
4. Prolactin > 25 ng/ml 
5. TSH (Normal) 
6. Testosterone (ng/dl) 

20 - 60 
60 - 1 ()() 
> 1 ()() 

Nonnal r-ange 

FSH 

LH 

Pn1lactin 

TSH 

·tostenllle 

N 

5 
3 

4 

12 

() 

4 

2 

BMI < 25 
(N = 12) 

41.67 
25.0 

33.3 

1{.3 

1 00. () 

50.()() 
33.3 
1 6.6 

5-20 miU/ml 

5-25 mlU/ml 

2-15 ng/ml 

0.5-3.5 ml U/m I 

< 100 ng/dl 

N 

2 
5 

2 

9 

6 
() 

2 

BMI > 25 
(N = 9) 

ryo 

22.2 
55.5 

22.2 

11.1 
100.0 

66.6 
00.0 
22.2 
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Tahle III 
ULTRASONOGRAPHIC FINDINGS IN LEAN AND OBESE PCOD 

1. Normal USG 
2. Abnormal USG 
(a) Enlarged ovaries 
(b) Bilateral multiple 
(>5) small cysts 
(3-6 mm) 

BM£ < 25 
N = 12 

No. 

(i 

(i 

None 
6 

50.0 
50.0 
00.0 
100.0 

Tahle IV 

BMI > 25 
N = 9 

No. 

4 

5 
3 
5 

% 

44.4 

55.5 
60.0 
100.0 

CORRELATION OF ULTRASOUND FINDINGS WITH 
HIRSUTISM AND MENSTRUAL HISTORY 

USG Hirsutism score Menstrual History 
< S/3o > R/36 Normal Abnormal 

Normal (n = 10) 2 5 2 8 

Abnormal (n = 11) (i 3 2 9 

Tahle V 
CORRELATION OF ULTRASOUND FINDINGS WITH SERUM 

LH, FSH AND SERUM TESTOSTERONE LEVELS. 

USG N-LH LH N-LH 

Normal 
(n = 10) 
Abnormal 
(n = 11) 

N-FSH N to low FSH Low-FSH 

1 5 4 

7 2 2 

Serum Testosterone 
( ng/cll) 

20-()0 60-100 >100 

7 2 1 

(j 2 3 

_, 

__ __.... 
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Tahle VI 
CORRELATION BETWEEN HIRSUTISM AND SERUM LH, 

FSH AND TESTOSTERONE LEVELS. 

FG Score N-LH LH N-LH Serum Testosterone 
N-FSH N to lnw FSH Low-FSH (ng/dl) 

20-60 60-1 00 >100 

< 8/36 2 4 2 4 1 3 
> 8/36 2 3 3 4 3 

Tahlc VII 
CORRELATION BETWEEN MENSTRUAL HISTORY AND 

SERUM LG, FSH AND SERUM TESTOSTERONE 

N-LH LH N-LH Serum Testosterone 
(ng/dl) N-FSH N to low FSH Low-FSH 

Menstrual 
disturbances 
(N = 17) 
Normal 
menses 
(N = 4) 

7 

1 

No correlation was found ,between 
hirstisim and serum LH and FSH profile 
(Table VJ). 

Table VII shows that the frequency 
distribution of patients with menstrual 
irregularities was almost similar for normal 
LH,FSH or elevated LH with low to normal 
FSH or normal LH with low FSH. Also 
patients with normal menses did not show 
any one consistent �a�b�n�o�r�m�<�~�l�i�t�y� in LH and 
FSH profile. Majority of patients with 

20-60 60-l 00 > 100 

4 11 4 2 

., 
2 2 2 

menstrual disturbances showed serum 
testosterone levels < 60 ng/dl. 

DISCUSSION 
Twenty one patients or PCOD formed 

the subject matter rnr the present study. 
Overall menstrual disturbances were seen 
in 80.9%, hirsutism in 76.2%, infertility 
in 70%, obesity in 42.K%, and acanthosis 
in 38.1 %. One firth of patients had cyclical 
menses (Table 1). Goldzeiher (1962) 
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published a series ofsurgically proved cases 
of PCOD with mean incidence or symp­
toms reported as - amenorrhoea 31 r/r;, 
hirsutism 69%, inl'crtility 74%, obesity 
41 %, and clinical menses 12rx,. 

Evaluation of serum gonadotropin 
revealed elevated LH with Iwrmal 
to low FSH in 3K% (25% in lc<1n PCOD 
and 55.5% in obese PCOD), with 
LH/FSH �r�a�~�i�o� ranging l'mm 4.7:1 to as 
high as 21.5:1 with a mean or 10J11U. 
33% showed norma I levels ol' gonadotropins 
- more commonly observed in lean 
PCOD (41.67%) than in obese PCOD 
(22.2%). Normal LH with low FSH was 
found in 28.6% as a total group, in 33.3% 
of lean PCOD ami 22.2% of obese PCOD 
(Table ll). 

The relationship between serum 
gonadotropin abonrmalities and PCOD 
have also been variable in the 
literature. ln about 7YYo of patients with 
PCOD serum gonadotropin levels 
may he abnormal (Berger, 1975; Givens, 
1976). Occasionally levels may !'all 
within normal range as well. An 
important diagnostic characteristic 
of PCOD is presence ol' chrnnically 

elevated LH with elevated LH/FSH n1tio 
(Yen, 1970; DeVane et al, 1975, Rebar, 
1976). FSH may he either ntHmill or 
slightly depressed. This mani l'csta inn 
may be present in as many as 70% ol' 
cases. Ratios of 2.5 to 3.0 or greater arc 
consistent with the diagnosis nl' 
PCOD. However in our study 

· population one third patients 
showed normal gonadotropin prol'ilc 
(Table fl) . 

Most of the patients had normal 
serum total testosterone levels in the 

range or 20 to 60 ng/dl - in both 
subgroups of PCO. The hyperandrogeni 
city ol' PCOD is best rel'lected hy the 
increase in serum teestosterone ancl/or 
androstenedione. In the absence ol' 
innease in total testosterone free levels 
may he increased. 

Elevated serum prolactin was seen 
only in 2 patients (10%). Elevated 
scrum prolactin has hcen reported 
in I Yl to 270. of PCO in the literature 
(Lunde, 198 I). 

USG has prnv ided a new tool 
both !'or diagnosis of PCOD and 
monitoring the course ol' therapy 
(Parisi, 1984; Ventomli et al, 1987). In our 
study 5WlrJ ol' lean PCOD and 44.4% of 
obcse PCOD showL:d normal ovarian 
scan. All thL: PCOD paticnts with 
abnormal USG in both thc groups showed 
bilatcral multiple (> 5 in number in 
each ovary) SITI<III cysts (3 to 6 mm). 
Enlarged ovarics wcJT seen in 60% or 
obese PCO whik none ol' lean PCOD 
showed it. Ultrasound findings werc also 
correlatcd with hirsutism, menstrual 
disturbances and hormone prol'ilc. No 
cons is ten t L' orr c I a t ion could b c 
obscrvcd ilmong <Iny ol' thL:sc parameters 
and scan findings (Table IV & V). 

75% or patients who ilacl insigniJ'icant 
hirsutism (FG score < 8/36) showed 
abnormal USG while 62.5% who had 
significant hirsutism (FG above > 8/36) 
revealed normal USG. Similarly 
patiL:nts with normal menses showed 
cqual distribution l'or normal ancl 
abnorm;II scan. Normal USG findings 
were as prcvaknt as abnormal scan in 
pa ticnts with abnormal menses. When USG 
findings wcrc correlated with serum LH 
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Tahle VIII 
CORRELATION BETWEEN BMI, CLINICAL HORMONAL 

DATA AND ULTRASONOGRAPHY 

PCOD 

Hirsutism 
FG score > 8/36 

< 8/36 
Acamtpsos 
Menstrual irregularity 
Mean ± SD LH 
Mean ± SD FSI-I 
Mean ± SD LH/FSH ratio 
Mean ± SD T 
Mean ± SD PRL 
Abnonnal USG 

and FSH majority (o3.o%) or patients 
with abnormal USG had normal 
LH and FSH while 90% or patients with 
normal scan had abnormal hormone 
profile. 

When hirsutism score was correlatecl 
with hormonal profile (Table VI) the 
number or patients with abnormal 
pro[i]e was similar in those with 
insignificant SC(m.: as with significant 
score. Similar distribution was seen rnr 
normal hormonal prol"ile. On correlating 
severity of hirsutism with menstrual 
pattern majority (87.5%) with insignificant 
score had abnormal menstrual history as 
was round similar in those with significant 
score (62.5%). 

In our study group menstrual 
disturbances were as common with normal 
LH and FSH as with elevated Ll-1 ami low 

Obese PCOD Non Obese 
(N = 9) (N = ] 2) 

H (HK.Wfr) K (66.7%) 
2 (25.Wlr;) 6 (75.0%) 
6 (7 5. ()f;(;) 2 (25.0%) 
8 (88.WYr;) None 
8 (KK.R%) 9 (75.0%) 
19.15 ± 1 o.5o 13.59 ± 11.84 
5.37 ± 3.37 4.47 ± 2.o6 
4.24:1 ± 4.74:1 4.K3:1 ±6.36:1 
63.04 ± 31.K3 62.83 ± 30.97 
15.45 ± 14.49 Io.36 ± 10.50 
5 (55.YYr·) (j (50.0%) 

to normal FSH. Also patients with 
normal menses did not show any one 
consistent abnormality in LH ancl FSH 
profile (Ti1ble VII). 

When correlation was made 
between B.M.I. clinical, hormonal 
data and U.S.G. (Table VIII) it was round 
that hirsut,ism, menstrual pattern 
ami U.S.G. were similarly abnormal in 
obese and lean PCOD. Mean LH levels 
were elevated in both subgroups with 
elevated LH/FSH ratio. 

Thus we observed hetcrogcnity of 
clinical and hormonal profile of PCOD. 
From the present study we concluded 
that any rcmalc presenting with 
menstrual irregularity, hirsutism 
ancl/or infertility should he evaluated for 
PCOD. Additional parameters to hcstuclicd 
include determination of LH, FSH and 
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ultrasonography or ovaries. Diagnosis 
of PCOD should he made on 
documentation or at least two 
abnormal parameters - clinical, USG 
and I or hormonal profile, although 
occasionally both laboratory parameters 
and USG may be normal. 
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