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Ab s t r ac t​
Aim: To investigate the efficacy of chromohysteroscopy in evaluation of endometrial pathologies in patients with abnormal uterine bleeding (AUB).
Materials and methods: Fifty patients with AUB without any macroscopic abnormalities of endometrium on hysteroscopy were included in the 
study. After instillation of methylene blue dye, chromohysteroscopy was performed. The pattern of endometrial staining was noted. Biopsies 
were taken from stained and unstained areas and sent for histopathological examination.
Results: Of the 50 patients included in the study, 36 had diffuse staining and 14 had focal staining pattern of endometrium. Of the 13 cases with 
endometrial pathologies on histopathology, 10 had focal staining pattern. The diagnostic accuracy of the stained endometrium in cases with 
focal staining, for detection of endometrial pathologies was statistically significant when compared to the unstained areas with a sensitivity of 
76%, specificity 89%, positive predictive value 71% and negative predictive value of 92%.
Conclusion: Chromohysteroscopy helps improve the diagnostic accuracy of conventional hysteroscopy.
Clinical significance: Chromohysteroscopy can be used as an adjunct to identify the target areas to be biopsied in cases with macroscopically 
normal appearing endometrium on hysteroscopy.
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In t r o d u c t i o n​
Abnormal uterine bleeding (AUB) is defined as bleeding from the 
uterus that differs in frequency, regularity, duration or amount, from 
normal bleeding in the absence of pregnancy.1 The prevalence of AUB 
in the reproductive years is high and it is estimated that it affects 30% 
of all women at some time in their lives. Approximately 5% seek care 
each year and up to 30% of all visits to gynecologists are for an AUB 
symptom.2 The reported prevalence of AUB in India is around 17.9%.3

To standardize the nomenclature of AUB, a new etiopathogenesis 
based system known by the acronym PALM-COEIN was introduced 
by FIGO4 where PALM denotes structural causes and COEIN 
denoting nonstructural causes.

Among the various diagnostic modalities available for structural 
causes of AUB, hysteroscopy is both accurate and feasible in the finding 
of intrauterine abnormalities5 and is generally considered as the 
“gold standard”. Yet, it is difficult to identify problematic areas during 
hysteroscopy in macroscopically normally appearing endometrium.

Chromoendoscopy or chromoscopy is a technique involving 
topical application of stains or dyes to tissues during endoscopic 
examination to enhance and facilitate detection and identification 
of abnormal cellular growth. Methylene blue in particular, stains 
absorptive and structurally damaged epithelium is extensively used 
for identifying abnormalities in gastrointestinal tract.6 Similarly, 
chromohysteroscopy is a method which has been studied earlier 
in subfertile women with implantation failure.7

This study aims at investigating the efficacy of this new method 
along with conventional hysteroscopy in evaluation of endometrial 
pathologies of patients with AUB.

Mat e r ia  l s a n d​ Me t h o d s​
This interventional cross-sectional study was carried out in the 
department of Obstetrics and Gynecology, Aarupadai Veedu 

Medical College and Hospital, over a period of 1 year from August 
2015 to July 2016. A total of 50 consecutive women attending 
the gynecological OPD with complaints of AUB were included in 
the study and informed written consent was taken from all the 
participants. Institutional research and ethical committee clearance 
were obtained.

Detailed history taking and clinical examination was done and 
the women were subjected to relevant investigations according 
to the department protocol. Women with suspected pregnancy, 
bleeding disorders, endocrinological abnormalities and uterine 
cavity abnormalities like fibroid were excluded from the study.

After explaining the procedure, all patients were subjected to 
chromohysteroscopy guided biopsy under IV sedation, between 
20th and 25th day of menstrual cycle. In post-menopausal 
bleeding, cases were taken up in the first visit. Initially a diagnostic 
hysteroscopy was performed with a 30° rigid telescope with 2.9 mm 
diameter and abnormal areas if any were noted.

Then, hysteroscope was withdrawn and 5–10 mL of diluted 
1% methylene blue was instilled through Karman’s Cannula. 
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Hysteroscope was reintroduced after 5 minutes and the staining 
pattern of endometrium was recorded. Those with uniform light 
staining with methylene blue dye were classified as diffuse staining 
pattern (Fig. 1) and those with dark staining in certain areas and 
light staining in remaining areas were classified under focal staining 
pattern (Fig. 2) for statistical convenience. In cases with focal 
staining pattern, hysteroscopy guided endometrial biopsy was 
taken separately from dark stained and light stained areas and were 
labelled separately. In cases with diffuse staining of endometrium, 
random endometrial biopsies were taken.

The tissues were sent for histopathological examination and the 
results were obtained. The patients were discharged 6 hours after 
the procedure. The collected data were tabulated and statistical 
analysis was done.

According to the findings, the patients were properly managed 
according to the department protocol.

Re s u lts​
Chromohysteroscopy was performed in 50 patients with no 
apparent macroscopic abnormality on conventional hysteroscopy. 
Data were analyzed using the SPSS statistical package version 16 
(IBM, Armonk, NY, USA). Qualitative variables were expressed in 
terms of frequency and percentage. Chi-square test was used to find 
the association of endometrial pathologies with other qualitative 
variables. Sensitivity, specificity, positive and negative predictive 
values were also calculated to assess the diagnostic accuracy of 
chronic endometrial pathologies using histopathology as the 
gold standard. The p values less than 0.05 were considered to be 
statistically significant.

Out of 50 women in whom the procedure was performed, 36 
(72%) had diffuse staining of endometrium whereas 14 (28%) had 
focal staining as shown in Table 1.

Histopathological examination results of all the 50 patients 
are shown in Table 2. Those cases showing physiological changes 
were classified under normal and those cases with findings like 
disorderly endometrium, out of phase endometrium and those 
suggestive of luteal phase defects were grouped under hormonal 
imbalance. Out of the 13 cases where biopsy revealed endometrial 
pathologies, 8 (62%) cases were nonspecific chronic endometritis, 
2 (15%) cases were simple endometrial hyperplasia, 2 (15%) were 
complex endometrial hyperplasia with atypia and there was 1 (8%) 
case of endometrial adenocarcinoma.

Of the 13 endometrial pathologies diagnosed on biopsy, 
chromohysteroscopy showed focal staining pattern in 10 (76.9%) 
cases and diffuse staining in 3 (23.1%). There were two cases of 
complex endometrial hyperplasia with atypia and one case of 
endometrial adenocarcinoma detected by methylene blue staining 
along with six cases of chronic endometritis and one case of simple 
endometrial hyperplasia.

Table 3 showed that the diagnostic accuracy of focal staining 
pattern in detection of endometrial pathologies is significantly 
higher than diffuse staining pattern with sensitivity (76%), specificity 
(89%), positive predictive value (71%) and negative predictive value 
(92%). Table 3 also shows that the finding of focal staining pattern 
correlates well with the result of histopathology.

The diagnostic accuracy of dark stained and light stained areas 
in focal staining pattern in detection of endometrial pathologies 
is shown in Table 4. In diffuse staining pattern, there was no such 
differentiation. It was observed that histopathological examination 

Fig. 1: Chromohysteroscopic view of diffusely stained endometrium Fig. 2: Chromohysteroscopic view showing focal dark staining in the 
anterior wall of uterus

Table 1: Frequency distribution of staining pattern with methylene 
blue in hysteroscopy

Staining pattern n = 50 Percentage
Diffuse 36 72
Focal 14 28

Table 2: Frequency distribution of histopathology report

Histopathology report n = 50 Percentage
Normal 20 40
Hormonal imbalance 17 34
Endometrial pathologies 13 26
  Nonspecific chronic endometritis 8 62
  Simple endometrial hyperplasia 2 15
 � Complex endometrial hyperplasia with 

atypia
2 15

  Endometrial carcinoma 1 8
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of dark stained areas was able to identify endometrial pathologies 
better than those with light staining and the difference was found 
to be statistically significant with a p value <0.001.

Di s c u s s i o n​
Diagnostic hysteroscopy is considered as a simple, safe, low-risk 
technique in evaluation of AUB and is gradually replacing the 
conventional procedure of dilatation and curettage. But several 
studies have shown that, while hysteroscopy was more sensitive 
than curettage in detecting endometrial polyps and submucous 
f ibroids, it was less sensitive than curettage in detecting 
endometrial hyperplasia and endometrial carcinoma.8

Hence to improve diagnostic accuracy in cases where there 
is no gross abnormality of endometrium, chromohysteroscopy 
has been advocated. Chromoendoscopy has been widely used in 
gastrointestinal imaging.6 Marconi et al.9,10 and Kucuk and Safali11 
reported that the structural damage of endometrial cells allows 
passage of methylene blue dye into the cells resulting in dark blue 
staining.

In the present study, methylene blue dye was instilled after 
performing an initial diagnostic hysteroscopy and staining pattern 
was noted. Control group was not included to avoid unindicated 
hysteroscopies. Diffuse staining was seen in 72% of cases and focal 
staining was noted in 28% (Table 1).

The histopathological examination showed normal finding 
in 40% and hormonal imbalance in 34% of cases (Table 2). Of the 
eight cases of chronic endometritis, focal staining was noted in 
six cases and diffuse staining in two cases. One case of simple 
endometrial hyperplasia showed focal staining and one showed 

diffuse staining. It is important to note that, all cases of complex 
endometrial hyperplasia with atypia and endometrial carcinoma 
showed focal staining (Table 5). It is similar to the study by Kucuk 
and Deveci which showed that chromohysteroscopy had greater 
accuracy in detecting pathologies in the endometrium.7

In our study, of the 13 cases (26%) with endometrial pathologies 
on histopathology report, 10 cases showed focal staining pattern 
as shown in Table 5, indicating that the pattern of focal staining 
correlates well with histopathology report.

In the present study, dark stained tissue biopsy in cases with 
focal staining, showed sensitivity of 76%, specificity 89%, positive 
predictive value of 71% and negative predictive value of 92% 
in detection of endometrial pathologies (Tables 3 and 4), with 
a statistically significant difference (p < 0.001) when compared 
to the light stained areas and also with the random biopsies of 
endometrial tissue in cases with diffuse staining. Singh et al.12 in 
their study also suggested that diagnostic accuracy of stained tissue 
biopsy was higher.

Co n c lu s i o n​
Chromohysteroscopy is a simple, safe procedure which can help 
to improve the diagnostic accuracy of conventional hysteroscopy 
and can be done at no extra cost.

Cl i n i c a l​ Si g n i f i c a n c e​
Chromohysteroscopy can be used as an adjunct to identify the 
target areas to be biopsied in cases with macroscopically normal 
appearing endometrium on hysteroscopy.
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