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Int1·oduction 

Interruption of pregnancy with intra­
amniotic injection of hypertonic salt solu­
tion is an accepted method of termination 
of pregnancy in midtrimester. Although 
this is a widely practised method, the 
sequence of events regarding endometrial 
regeneration have not found appropriate 
place in the available literature, unlike 
after, vaccum aspiration (Andrew, 1968) 
and normal delivery (Wiliams, 1931). 

In the present study, attempts have 
been made to study the sequential changes 
of endometrial regeneration through re­
peated biopsies after termination of preg­
nancy in the midtrimester by intra-amnio­
tic injection of hypertonic salt solution. 
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Material and Methods 

The study was conducted in the depart­
ments of Pathology and Obstetrics and 
Gynaecology, VSS Medical College, 
Burla during the years from 1976-1978. 

The material in the present work con­
stitutes of 30 women who underwent 
medical termination of pregnancy (MTP) 
during the gestation periods between 14th 
to 20th week by intra-amniotic hyper­
tonic saline injection (IAHSI) and 10 
women undergoing normal delivery serv­
ed as control. 

Clinical findings and results of routine 
laboratory findings were noted in all the 
cases. Pregnancies were terminated in all 
patients by IAHSI. Endometrial biopsies 
were taken repeatedly during post-abor­
tal periods (PAP) between first to fifth 
days in 30 cases, 6th to lOth days in 24 
cases, 11th to 15th days in 24 cases, 16th 
to 20th days in 18 cases, 21st to 25th days 
in 12 cases and 26th to 30th days in 12 
cases. Slides were prepared by usual 
histological techniques and were examin­
ed for the presence of necrotic tissue, 
surface epethelialisation endometrial 
stroma and glands, products of concep­
tion and inflammatory cells. 
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Observations 

The 10 cases of the control group were 
between the age group of 15 to 30 years. 
Three patients were primigravidae and 
rest were from 2nd to 5th gravidae. 

In the study group all the 30 patients 
were distributed between 15 t~ 40 
years of age except a slight increase 
(30%} between 26th to 30 years. Seven 
women presented for MTP during their 
first pregnancy. 

The period of gestation was, 9 between 
15th to 16th weeks, 6 between 17th to 18th 
week and 15, between 19th to 20th week. 

Table I illustrates the sequential rege­
nerative changes of the endometrial tissue 
taken at intervals from 10 women after 
normal delivery. 

In the study group of 30 women, sequ­
ential changes of endometrial tissue were 
observed as following (Table II). 

(a) Surface epethelium of endometrium 
was not detected till the 5th post-abortal 
day in any of the 3'0 cases. Subsequent 
specimens relating to the period between 
6th and lOth post-abortal days, 7'5% of 
the cases showed areas of epethelialisa­
tion; localised areas in 50% and multi­
focal in 25% . In all cases the surface 
epethelial cells were of low cuboidal type. 
From 11th day onwards surface epethe­
lialisation was observed in all cases and 
the epethelial cells assumed tall columnar 
pattern. 

(b) Endometrial glands first appeared 
during the post-abortal period, between 
6th and lOth day, lined by low cuboidal 
epethelium. From 11th to 15th day period 
and onwards endometrial glands were 
found in all specimens. Glands with tall 
columner epithelium were first detected 
between 11th to 15th day period in 25% 
of cases and thereafter its number gradu-

TABLE I 
Histological Findings in Endometrial Curettings Afte?· Normal Delive?'y (ContTo[ Group) 

Days 

No. of cases studied 

D ecidua 
Villi 
Necrotic tissue 
Haemorrhage 
Localized surface 
epithelization 
Multifocal area of 
surface epithelization 
Total No. of glands 
Low cuboidal 
Tall columnar 
Acute inflammatory 
cell 
Chronic inflammatory 
cell 
Dense stroma 
Loose stroma 
Proliferat ive phase 
Secretory phase 

1-5 

10 

9(90) 
6(60) 
8(80) 

10(100) 

0 

0 
0 
{) 

0 

10 (100) 

0 
0 
0 
0 
0 

6-10 

6 

3 (50) 
0 
1 (16. 7) 
6 (100) 

2(33.3) 

3(50) 
6(100) 
6(100) 
0 

4(66.7) 

2(33.3) 
4(66.7) 
0 
6(100) 
0 

(Figures in parenthesis indicated percentage). 

11-15 

8 

0 
0 
1(12.5) 
8 (100) 

6(75) 

2(25) 
8(100) 
8 (100) 
0 

4(50) 

4(50) 
6(75) 
2 (25) 
8(100) 
0 

5 

0 
0 

16-20 

1 (20) 
4(80) 

2(40) 

3 (60) 
5 (100) 
5(100) 
0 

1 (20) 

2(40) 
2(40) 
3 (60) 
5(100) 
0 

21-25 26-30 

7 5 
----
0 
0 
1(14.3) 
5(71.4) 

2(28.6) 

5(71.4) 
7 (100) 
5 (71.4) 
2(28.6) 

0 

3(42.8) 
0 
7(100) 
5 (71.4) 
2(14.3) 

0 
0 
0 
3 (60) 

1 (20) 

4(80) 
5(100) 
4(80) 
1(20) 

0 

2(40) 
0 
5(100) 
4(80) 
1 (20) 

-
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TABLE II 
Hi.<tological FindtnfJS from Senal Endomet?·ial Cm·etttngs After Termination of Pregnancy 

with I A H SI (S tudy G roup ) 

Days No. of Local ised a rea Multifocal Pro life- Ear ly Late 
cases of epitheliza- area of epith e- ra tive secretory secr etory 

studied tion lization phase phase phase 

1 16 0 
2 3 0 
3 5 0 
4 3 0 
5 3 0 
6 6 3 
7 9 3 
8 5 3 

10 4 3 
11 14 5 
15 10 3 
16 5 
17 6 
18 7 
21 4 2 
22 4 1 
23 4 1 
26 6 2 
30 6 1 

"' Arias steUa reaction. 

ally increased . Evidence of early secre­
tor y phase was detected between 11th to 
15th day in 25% and late secretory acti­
vity was seen between 16th to 20th day 
in 11.1%. Subsequently late secretory 
phase was seen in 33.3% cases during the 
period between 21st to 25th days and 26th 
to 30th days. The rest of the specimens 
showed proliferative activity only. 

Arias-Stella reaction w as seen in only 1 
case on 22nd day. 

(c) Stromal tissue was first observed 
between 6th and lOth day and thereafter 
appear ed loose from 11th or 15th day 
period onwards. 

(d) Infiltration by polymorphonuclear 
neu trophils (PNM) w as observed in 
100% cases- between days 1 to 5, 62.5% 
between days 6 to 10, 25% between days 
11 to 15, 11.F~ between 16th to 20 and 

~ 

0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 

0 0 0 0 

0 3 0 0 
3 6 0 0 
2 5 0 0 
1 4 0 0 
9 14 0 0 
7 4 6 0 
4 4 ] 0 
5 3 3 0 
6 2 3 2 
2 2 1 l 
3 l 2 l * 

3 0 2 2 
4 1 3 2 
5 0 4 2 

8.3% between 21 to 25. Moderate inflltra­
tion by round cells were seen through­
out the study period. Towards later half 
of the study period mild eosinophilic in­
filtration was seen in occasional cases . 

(e) Involutionary changes. 

Placental villi were found in 66 ~'j., 

12.5% and 8.3% of patients between 1 to 
5, 6 to 10 and 11 to 15 days period respec­
tively. Decidual cells were detected till 
11th to 15th day period. Necrotic tissu e 
were found till the period between 16th 
to 20th day. Uterus assumed normal 
length, e.g. 7.5 em from 16th to 20 days 
period onwards in all cases. 

Discussion 

The :findings regard ing the r egeneration 
of endometrium after normal delivery in 
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the control group is in agreement with 
the report published by William (1931). 
Regarding the regeneration of endo­
metrium at the site of placental attach­
ment is beyond the scope of the present 
work as hysterectomy specimens have not 
been examined. 

Age matched control cases have been 
studied although their number was small. 
Another difference noted is that, in the 
control group the parity of the subjects 
was slightly higher than the study group. 

The surface epethelialisation appeared 
in both groups during the same time i.e. 
be'tween 6th to lOth days of PAP. But in 
the IAHSI group more number of patients 
revealed such epethe1ialization than the 
control cases. 

Endometrial glands appeared during 
the same period in both the groups. But 
secretory phase was found quicker in the 
study group. 

Neutrophilic infiltration disappeared 
more quickly in the control cases. Since 
bacteriological investigations have not 
been conducted it is difficult to exclude 
concomittant mild infestive process. None 
of the patients were febrile. 

Regeneration of endometrial stroma 
was found during the same period in 
both groups of cases. Arias-Stelia reaction 
was found only in one case on 22nd day. 
Such reactions indicate association of 
intra and extra uterine pregnancies or 
presence of chorionic tissue in the body 
(Novak, 19,74). 

In the study group, products of concep­
tion were not found in the curetted mate­
rial in any of the patients beyond 20 days 
during PAP. Although products of con­
ception were not found in the endometrial 
curetting of the patient showing Arias­
Stella reaction, it cannot be assumed that 
uterine cavity was free of such products 
without careful examination of hysterec-

tomy specimens. Therefore it is conclud­
ed that in some patients products of con­
ception persist for more than 20 days 
after MTP with IASHI. 

Placental villi and decidual cells were 
present for longer time in the study 
group than the control group. 

Therefore from the present study it 
would be justified to conclude that in 
IAHSA group, the endometrial regenera­
tion is quicker than after normal delivery 
although complete expulsion of products 
of conception takes longer time. It is 
assumed that this difference is probably 
due to size of uterus which attains much 
bigger dimension at the time of normal 
delivery and therefore complete expul­
sion of product of conception becomes an 
easier process. 

The present study also indicates that 
the regenerative process of endometrium 
after IAHSI is almost similar to the re­
generative activity of the tissue seen after 
endometrial curattage (Rutherford and 
Mezer, 1942), termination of pregnancy 
with vaccum aspiration (Andrew, ·1968) 
and spontaneous abortion (Sharman, 
1966). 

Summary 

Serial endometrial biopsy specimens 
were examined from 30 women after ter­
mination of midtrimester pregnancy with 
intra-aminotic hypertonic saline infusion. 
Ten age matched women after normal 
delivery served as control. 

Histological examination of curetted 
material revealed that MTP after IAHSI 
does not interfere with regeneration of 
endometrium, ovulation and uterine in­
volution and instead the process is rather 
accelerated when compared with the re­
generating activity of endometrium after 
full term normal delivery. 
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