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Abnormal uterine bleeding is one of 
the commonest disorder in the female, 
which needs thorough investigation to as
certain the exact aetiological basis so that 
a proper treatment can be rendered to 
such cases. 

Rumbolz and Greene (1957) studied 
mast cells in the endometrium in differ
ent physiological and pathological condi
tions and observed definite increase of 
mast cells in the secretory phase, decidua 
of pregnancy and certain cases of dys
functional uterine bleeding associated 
with the secretory endometrium. Simi
lar observations were also made by Sai
gal and Balasubramanyan (1963) in pati
ents with dysfunctional uterine bleeding 
with secretory endometrium as well as in 
patients after abortion. But Mehra et al 
(1970) in their study found no definite 

relationship of mast cell count in the en
dometrium with dysfunctional uterine 
bleeding, except in those cases following 
complete or incomplete abortion. 

From these observations, it was sug
gested that presence of metachromatic 
granules of the mast cells in the endome
trimn serve as the ready source of local
ly available heparin which mixes with 
the menstrual blood and produces free 
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bleeding and a rationale was offered for 
the use of antiheparin therapy, such as 
toluidine blue and protamine sulphate in 
treating these cases. 

The purpose of the present study is to 
assess the association of mast cells in the 
uterus with abnormal uterine bleeding 
in various obstetrical and gynaecological 
conditions. 

Material and Methods 

Endometrial currettage, biopsy and hys
terectomy specimens were obtained from 
270 cases admitted into the Assam Medi
cal College Hospital, complaining of ab-

""'normal uterine bleeding, along with 100 
cases representing control group with his
tory of normal menstruation and in which 
no pathological lesion was detected. 

The specimens were fixed in 10% buf
fered formol-saline and after processing, 
paraffin sections of 5 micron thiclmes5 
were stained with 0.5% aqueous solution 
of toluidene blue, dried and mounted in 
D. P. H. In addition sections were stain
ed with haematoxylin and eosin in 
order to determine any histopathological 
changes. After the study of general pa
thological changes in H. and E. prepara
tions, mast cells were counted in sections 
stained with toluidine blue under the 10 
X eye piece and 43 X high power 
objective of the light microccope. The 
size of the visual field was 2.17 sq. 
mm. The mast cells were counted 
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in five representative fields in each sec
tion and average number per field were 
calculated. 

Results 

The histological groupings and the 
average number of mas;: cell distribution 
per high power field in 100 cases of nor
mal controls and in 270 cases of abnor
mal uterine bleeding are summerised in 
Tables I and II, respectively. In the nor
mal group the number of mast cells was 
the highest in the myometrium, in 
the cervix and the least in the 
endometrium (Table 1 and Fig. 1). 
They were more numerous in the 
deeper par,t of the endometrium 
towards the basal layer, particularly in 
the secretory phase, mostly in the neigh
bourhood of the endometrial glands and 
blood vessels (Fig. 3). In the stroma, 
mast ceUs were rarely found, only a few 
were seen surrounding the areas of hae
morrhage. A few mast cells in the late 
secretory phase were seen in the process 
of degeneration with discharge of their 
granules into the surrounding stromal 
tissue. 

It is evident from Table II that the 
average mast cell number in the endo
metrium was higher in the menorrhagia 
than in the metrqrrhagia group (Fig. 2) . 
However, taking into consideration the 
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F1g. 1 
Histogram showing the number of mast cells in 

100 cases of normal controls. 

histological findings, mast cell number 
was highest in endometrial polyp in me
trorrhagia cases and next in decidua of 
pregnancy (Fig. 4) and the least in tuber
culous endometritis. In the proliferative 
and secretory endometrium of �m�e�~�1�.�o�r�r�

hagia and metrorrhagia cases mast cells 
were increased and were found deep 
around the glands, bl.ood vessels, areas of 
haemorrhage and chronic inflammatory 
foci. In the endometrial tissue, those 
showing cystic hype:;:plasia and haemor-

TABLE I 
Showing the Histological Groupings and Average Number of Mast Cells in 100 Cases of 

Non»t:Ll Controls 

Histological findings Clinical history No. of Average No. of 
cru;es mast cells/HPF 

Endometrium 
Proliferative Sterility 50 0.29 
Secretory Sterility 30 0.34 

Cervix Cases without any 10 3.0 
history of abnormal 
bleeding 

Myometrium 10 5.28 
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TABLE II 
Showing the Histological Grouping and Average Number of Mast Cells per HPF in 270 

Cases of Abnormal Uterine Bleeding 

Histological Diagnosis 

Menorrhagia 
Proliferative endometrium 
Secretory endometrium 

Metrorrhagia 
Proliferative endometrium 
Secretory endometrium 
Proliferative with cystic hyperplasia 
Tuberculous endometritis 
Post-abortion endometrium 
Vesicular mole 
Adenomyosis 
Fibroleiomyoma 
Leiomyomatous polyp 
Endomettial polyp 
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Fig. 2 
Histogram showing the number of mast cells 

in 270 cases of abnormal uterine bleeding. 

rhages contained comparatively more 
mast cells than in those with prolifera
tive and secretory patterns (Fig. 5). 

In the myometrium, the mast cell num
ber was comparatively less in metrorr
hagia group than that of normal cases. 
In the metrorrhagia group largest num
ber of mast cells were found in fibroleio
myoma and adenomyosis (Figs. 6 and 7) . 

In the cervix, mast cell number in leio
myomatous polyp in metrorrhagia cases 
was much higher in comparison to the 
normal cervix. The mast cells were con
centrated underneath the squamous epi
thelium, mostly around the blood vessels 
and amongst the area of chronic inflam
mation (Figs. 8 and 9). Again witl1out 
taking into consideration of histological 
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grouping, mast cell number was found to 
be high in the cervix and myometrium 
and low in the endometrium in the me
trorrhagia group. In the myometrium 
mast cells were present more to
wards the serous surface and were 
comparatively more in the area of 
loose connective tissue than in the 
muscle tissue (Fig. 10) and were 
particularly more around the blood ves
sels. In fibroleiomyoma large number 
of mast cells were seen in the normal 
myometrium surrounding the growth. 
But, in the growth itself the number of 
mast cells was less. Moreover, in ,the 
growth its.el£ fibrous tissue element con
tained Jess number of mast cells than in 
the muscle tissue. Mast cells were com
paratively higher in the subserous and 
submucous types than in the interstitial 
type. Increased number of mast cells 
were found in the areas of growth �a�s�s�o�~� 

ciated with chronic inflammation, hae
morrhage, hyaline degeneration and nec
rosis. 

In the cases with adenomyosis, increas
ed number o£ mast cells were observed 
in the muscle tissue than in the endome
trial tissue. 

In the recent years much attention has 
been focussed on the study of tissues in 
various �p�a�t�h�o�l�o�~�c�a�l� conditions. The pre
sence of mast cells in the uterus and other 
pelvic organs has been noted for a long 
time, but the relation of these cells to 
uterine bleeding has been stressed only 
recently (Rumbolz and Greene, 195,7; 
Saigal and Balasubrahmanyan, 1963) 
which may change the rationale of treat
ment of uterine bleeding in these cases. 
Mast cells are the main source of heparin 
and are responsible for the prevention of 
blood coagulation and maintenance of the 
blood in a fluid state in various patholo
gical conditions (Janes and McDonald, 

1948). The authors postulated that in
creased mast cells in the uterus lead to 
an 'increase of locally available heparin, 
which becomes mixed with the menstrual 
blood and produce free bleeding. 

In histologically normal endometrium 
from the control cases with normal men
strual cycle, a few mast cells were ob
served during the proliferative phase but 
they were slightly increased during the 
secretory phase. These observations are 
in agreement with those of Asplund and 
Holmgren (194 7) , Wislocki and Dempsey 
(1948); Rumbolz and Greene (1957) ; 
Saigal and, !Balasubrahmanyan l �~�1�9�6�3�)� 

and Fox and Abell (1965). In some of the 
cases with late secretory endometrium, 
few mast cells were found in the process 
of �d�e�g�r�a�n�u�~�a�t�i�o�n� with discharge of their 
granules-a finding which was also re
ported by Vara (1962). 

The endometrium in cases with menor
rhagia, the concentration of mast cells 
were seen to increase in both prolifera
tive and secretory phases as compared 
with the normal controls during the same 
stage of menstrual cycle. Rumbolz and 
Greene (1957) and Saigal and Bala
subrahmanyan (1963) also reported 
similar findings. Similarly, in the endo
metrium of patients with menorrhagia, 
the average mast cell count was found to 
be increased as compared with the nor
mal control group. But less concentra
tion of these cells were found in metror
rhagia than in menorrhagia. Such a find
ing is in contradiction to the reports of 
Rumbolz and Greene (1957) and Saigal 
and Balasubrahmanyan (1963). The in
crease of mast cell population in metror
rhagia cases in the present series can be 
due to the presence of haemorrhage and 
ichrotiic inflammatory £oci whicih were 
commonly associated in these conditions. 
The average mast cell number in cases 
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of endometrial tuberculosis in metror
rhagia group was found to be very low. 
This observation is similar to that o£ Sai
gal and Balasubrahmanyan (1963). But 
Janes and McDonald (1948) reported in
crf)a5:e of mast cells in tuberculous lesions 
of the synovial membrane. Endometrial 
polyps showed increased number of mast 
cells when compared with that of normal 
endometrium. These findings are in 
agreement with those of Staemmler 
(1921) and Saigal and Balasubrahman
yan (1963). Many workers, like Harris 
(1900), Staemmler (1921), Tinel and 
Vimeux (1952), Latta and Beber (1953) 
and BebE:r et al (1960) reported scanty 
mast cells in human placenta and practi · 
cally absence o£ any mast cells in the 
�d�e�~�i�d�u�a�l� tissue. In the present series 
decidual tissue and chorionic villi in 30 
cases of post-abortion endometrium with 
bleeding showed increased mast cells. 
ThesP observations corroborated the find
ings of Mehra et al, (1970). This increase 
may be due to chronic inflammation, de
generation and necrosis which were asso·
ciated with most of the cases. In cases 
with vesicular mole in metrorrhagia 
group, the average number of mast cells 
was found to be less, a finding similar to 
that of Saigal and Balasubrahmanyan 
(1963). 

In the histologically normal myome
trium from patients having normal men
strual cycle, the average mast cell count 
is quite high. They are more numerous 
in the fibrous connective tissue than in 
the muscle tissue. These findings are in 
agreement with those of Huguenin 
(1911); Staemmler (1921), Stieve (1929), 
Janes and McDonald �~�1�9�4�8�)� and Fox and 
Abell (1965). The myometrium in adeno
myosis in the metrorrhagia group showed 
less number of mast cells than that of 
fibroleiomyoma. In adenomyosis mast 

cells were more in the surrounding myo
metrium than in the endometrial tissue, 
but the stroma of the endometrial tissue 
associat-ed with cystic hyperplasia and 
haemorrhage revealed more number 
o£ mast cells. This observation is in con
tradiction to the findings of Janes and 
McDonald (1948) and Saigal and Bala
subrahmanyan (1963) for which no satis
factory explanation could be provided. 

Fibroleiomyoma in the metrorrhagia 
group showed a good number of mast 
cells within the growth. But when com
pared with the normal myometrium the 
number was found to be low. This find
ing is similar to that of Fox and Abell 
(1963). In the present series, out of 25 
leiomyomas studied, 10 had chronic in
flammation, degeneration, necrosis and 
haemorrhage. In these cases mast cell 
number was quite high. The increase ot 
mast cells in these cases can be attributed 
to these changes. More mast cells were 
observed in the subserous and submucous 
types than in the interstitial variety. The 
increased number of mast cells in these 
types may also be due to associated in
flammation, degeneration and necrosis. It 
is known that the subserous type is more 
prone to degeneration and submucous 
type is more prone to infection and ul
ceration. In our series more mast cells 
were observed in the vicinity of the 
growth around the blood vessels, but the 
fibrous tissue of the growth proper showed 
less number of mast cells except in the 
surrounding areas of chronic inflamma
tion, haemorrhage, degeneration and ne
crosis where the number of mast cells 
were more. These findings are in agree
ment with those of Fox and Abell 
(1965). Normal cervix from patients with 
normal menstrual cycle showed more 
mast cells than that of normal endome
trium, but tc;lightly less than that of nor-

.. 
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mal myometrium. This finding corrobo
rated that of Nozaka and Simpson (19u2) 
and Fox and Abell (1965). Cervix from 
patients of metrorrhagia group with leio
myomatous polyp showed plenty of mast 
cells, particularly under the squamous 
epithelium and around the blood vessels. 
Most of these cases showed chronic in
flammation also. These findings are in 
agreement with those of Staemmle::: 
(1921); Janes and McDonald (1948); and 
Saigal and Balasubrahmanyan (1963). 

From an analysis of the above obser
vations, it can be seen that there is defi
nite increase of mast cells in the endo
metrium, myometrium and cervix in 
cases of abnormal uterine bleeding, such 
as menorrhagia and metrorrhagia. The 
increase of mast cell count in these va
rious tissues is quite striking and it may 
be concluded that mast cells play a pro
minent role, probably through local re
lease of heparin, which gets mixed with 
the menstrual blood and produce free and 
prolonged bleeding. Further studies in
cluding the assay of heparin in the dis
charged blood in uterine bleeding is 
necessary to confirm this view. 

Summary and Conclusion 

1. Mast cell distribution was studied 
in 37'0 cases. Of these 27·0 cases were of 
abnormal uterine bleeding and 100 cases 
with normal menstrual cycles as normal 
controls. 

2. The average number of mast cells 
in the endometrium was found to be in
creased in both menorrhagia and metror
rhagia cases than in cases of menorrhagia. 

3'. Endometrial polyp and post-abor
tion endometrium revealed increased 
number of mast cells. 

4. Endometrial tuberculosis and vesi
cular mole showed scanty mast cells. 

5. Myometrium in adenomyosis and 

fibroleiomyoma, showed less mast cells. 
But fibroleiomyoma showed more mast 
cells than adenomyosis cases. 

6. Increased number of mast cells 
were observed in cases with leiomyoma
taus polyp than in the normal cervix. 

7. Distribution of mast cells in diffe
rent tissues revealed increased mast 
cells, particularly around the blood 
vessels, surrounding areas of chronic in
flammation, haemorrhage, degeneration 
and necrosis. · 

8. It is concluded that the increased 
number of mast cells in the uterus in 
cases of abnormal uterine bleeding may 
play a prominent role, probably through 
local release of heparin, which mixes with 
the menstrual blood and produce free and 
prolonged bleeding. 
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