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Analysis of Histological Findings and Estrogen and Progesterone Receptor Status in
Luteal Phase Defect Caused by Delayed Owulation and Clomiphen Treatment
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Luteal phase defect (LPD) is an owvulatory disorder of considerable clinical importance thar
leads 10 delayed endometrial maturation and inadequate endometrium for blastocyst implantation.
This disorder 1s implicated in infertility and recurrent spontaneous abortion. We analyzed the
endometrial histological maturation, and the estrogen receptor{ER) and progesterone receptor{PR)
status in paticnts with unexplained delayed ovulation, and in patients with ovulation induction
by clomiphen citrate, The purpose of this study was o determine whether the length of the
follicular phase influences the endometrial histological maturation and the hormonal recepior
status, and to know the effect of clomiphen citrate on the endometrium. In the delayed ovulation
group, the endometrium was characterized by an irregular outpouching and dilated lumina of
the glands, a decreased secretory activity and predecidualization, and a decreased number of
granulocytes in the stroma. In the clomiphen citrate-ovulation induction group, glandular
proliferation was markedly diminished with poorly convoluted and narrow glands, secretory
activity was decreased, stroma was undecidualized, and there was an absence of granulocyies,
ER expression was increased in the glandular epithelium in the delayed ovulation group, and
both ER and PR expressions were markedly decreased in the glandular epithelium and stromal
cells in the ovulation induction group. Endometrial maturation and differentiation may be
diminished by increased estrogenic and relatively deficient progesterone effects in patients with
delayed ovulation. The hormonal receptor status might also be influenced by hormonal changes.
Clomiphen citrate successfully induced ovulation in patients with delayed ovulation, however,
endometnial proliferation and maturation were markedly suppressed. This might be related to the
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lower pregnancy rate and higher abortion rate in patients with clomiphen citrate induced
ovulation., (Korean J Pathol 1996; 30: 1106 —1115)
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Table 1. Histological findings of endometrium showing luteal phase defect

Predecidualization

Case No. Toruosity Diameter Height Spiral arteriole Granulocyre
1 - + + + + - -
2 - + + =+ 1 + +
3 - -+ + + + + +
4 — —_—— — - - -
5 - “+ + - -- - -
&) - -+ + + =+ +
F) — + + — - —
] - + + - - - +
9 - + - + -

10 - - - + - i
11 -+ -+ - - - -
12 - - - - - -
13 = + - + + + +
14 - — - - - -
15 —~ - - —~ - -
16 — — — - -
17 - - - = + —
18 - - - - = -
19 — =+ + - - + -
20 — - - — -
21 - - - - — -
22 + + + =+ 4 b + + + + + +
23 - - - + - “+
24 mensirual phase endometrium

Case No. 111 : Delayed ovulation group
Case No, 12—-23 : Clomiphen citrate

- ovulation induced group
+, Histwological changes eguivalent to normal endometrium

+ 4+ Increased histological changes compared to normal endometrium
—; Decreased histological changes compared 10 normal endomeirium
+, Equivocal (decreased or normal) histologeal changes compared o normal endometrium
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Fig. 1. Development of endometrial glands on the 12th day after ovulation in normal endometrium(lA), in the delayed
ovulation groupi1B), and in ovulation — induction group{1C).

1A. The glandular structures show perpendicular growth against the surface epithelium with serrated appearance.

| B, Matural ovulation was occured on the 21th cycle day. The glandular structures show irregular cutpouching and dilated
lumina. Stromal changes arc variable from area 1w area and predecidualization is diminished and limited o the
periartericlar region.
1T, Glandular structures are poorly convoluted and luminal diameter is markedly diminished.
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Fig. 2. Secretory cffects and siromal changes on the 12th postovulation day in normal endomerriom{2A), in the delayed
ovulation group (2B), and in the ovulation —induction group (2C).

2A - Serrated endomertal glands are lined by tall — columnar epithelium with fraved appearances on the luminal border
and surrounded by predecidualized stroma with stromal granulocytes.

2B : Dilated lumina are lined by low — columnar o cuboidal epithelium and shows undecidualized stroma and absence

of granulocytes,

2C @ Narrow endometrial glands are lined by low —columnar to cuboidal epitheliom with poorly developed spiral
arterioles, undecidualized stroma and absence of granulocyies.,
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Table 2. Posiivity for cstrogen receplots{BER) and progesterone receptors(P1L)

(Fland
Mormal endomertiom (650 + 6k
Delayed cvulation group {11) LIl
(wvulation induction growp (130 *5i14

Positivity less than 10 % ol glandular epithcliom
* Wory weak intensicy o4 cases
== Wery weak inensicy im 3 ocases.

ER

'R
Stroa Gland SiTirna
bt (6 6{6
LEf1L L 1L
313 L w5 | 3

Fig. 3. Estrogen receplor on the 12th postovulation day in normal cndomemium(3A), delayed ovulation growp {3B) aiad
in the ovalation induction group (301 The positivity o the glandular epithelium was inercased n the delayed ovulation
group compared to nommal endometriutn, bor markedly deereased in the ovolation induction group.
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Fig. 4. Progesierone receptor in 12th postovulation day of nottnal endemetriom (4A), delaved avalation group (4B) and
in ovulation induction group(4C}. The glandular cpithelivin show negativity in all 3 groups, and posidvile in the stromal
vells are 'not changed in the delayed ovulation group, bur markedly delaved i the ovulation induction STCRLP Lonmprared]

o morma ] endometriwm.
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