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ABSTRACT
Objective: Abnormal uterine bleeding is any
deviation from a normal menstrual pattern.
Transvaginal ultrasonography is useful in
determining endometrial thickness but cannot
conclusively exclude sessile and pedunculated
lesions. Hysteroscopy is an invasive procedure that
detects discrete lesions. This study was aimed to
evaluate the diagnostic accuracy of 2-dimensional
transvaginal ultrasonography and hysteroscopy in
evaluating endometrial lesions in women with
abnormal uterine bleeding, by determining the
sensitivity and specificity of the two methods in
diagnosing the lesions.
Methods: Eighty-four cases of abnormal uterine
bleeding were chosen based on inclusion criteria.
The patients were subjected to routine
investigations. The findings of transvaginal
ultrasonography, hysteroscopy, and dilatation and
curettage were compared and analyzed.
Results: Maximum incidence of abnormal uterine
bleeding was observed in women between 41 and 50
years of age (73.8%). The most common presenting
complaint was menorrhagia (76.1%). 76% of
patients experienced symptoms for less than six
months. The sensitivity and specificity of
transvaginal ultrasonography were 60% and 96.3%,
respectively. The sensitivity and specificity of
hysteroscopy were 80.4% and 93.1%, respectively.
www.discoveriesjournals.org/discoveries-reports

The accuracy of transvaginal ultrasonography was
60.3%, and that of hysteroscopy was 83.3%.
Conclusion: Transvaginal ultrasonography and
hysteroscopy can be used as first-line diagnostic
modalities to rule out and find the causes of
abnormal uterine bleeding, which can aid in
instituting prompt and appropriate medical
treatment.
Keywords
Hysteroscopy, transvagianl ultrasonography, TVS,
AUB.
Abbreviations
Abnormal uterine bleeding (AUB); Two dimensional
(2D); Positive predictive value (PPV); Negative
predictive value (NPV).
INTRODUCTION
Abnormal uterine bleeding (AUB) refers to any
uterine bleeding abnormality in one or more of the
variables-frequency, regularity, duration, and
perceived volume of bleeding1,2. The exact
mechanism of abnormal uterine bleeding remains
indeterminate but can be attributed to factors such as
structural and non-structural endometrial pathologies
causing disruption of the normal endometrial
functioning3. The prevalence of AUB worldwide
ranges from 10% to 30%, increasing numbers
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around menarche and perimenopause4. Around 1%
of women in the U.S. are affected by AUB5.
Traditionally, abdominal ultrasonography and
dilatation and curettage were the common
procedures to diagnose and treat AUB6. However,
recently transvaginal ultrasonography has become a
routine procedure for patients with AUB.
Moreover, it has been recommended by the
Royal College of Obstetricians and Gynaecologists
and the American College of Obstetricians and
Gynecologists7,8. Transvaginal ultrasonography is
useful in determining endometrial thickness (ET) but
cannot
conclusively
exclude
sessile
and
pedunculated lesions and has a high false-negative
rate for detecting focal pathology9. Recent studies
have shown that endometrial pathology is present in
20% of the patients with normal transvaginal
ultrasonography findings10. Hence, for further
evaluation, hysteroscopy is recommended in patients
with AUB with inadequate or inconclusive
transvaginal ultrasonography reports2. Blind
endometrial sampling can miss out on diagnosing
endometrial cancer if less than 50 % of the
endometrial cavity is affected by cancer which can
pose deleterious implications in the clinical setting
concerning the treatment and patient outcome.
Hence, hysteroscopy with dilatation and curettage
followed by histopathological examination is
recommended11. Hysteroscopy with biopsy is the
gold standard for evaluation of the uterine cavity.
Stepwise evaluation of endometrial pathology in
cases of AUB helps inapt and efficient treatment.
This helps in preventing severe consequences and
improves the quality of life. Herein, we present our
study in which we study the diagnostic accuracy of
two dimensional (2D) transvaginal ultrasonography
and hysteroscopy in evaluating endometrial
pathology, deriving information on which method is
sensitive to detecting endometrial lesions. The aim
of the study is to determine the sensitivity and
specificity of 2D transvaginal ultrasonography and
hysteroscopy in the evaluation of endometrial
lesions in women with AUB. Thereby evaluating the
diagnostic accuracy of the two methods in
evaluating the causes of AUB.
MATERIALS AND METHODS
Eighty-four patients above 40 years of age were
included in the study. They had complaints of AUB.
Hysteroscopy and endometrial sampling were
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planned in two tertiary care centers. Patients with
acute pelvic inflammatory disease were excluded
from the study. Also, patients with obvious vaginal,
vulval, or cervical causes of bleeding and those on
hormonal replacement or any other hormonal
therapy were excluded from the study. All the
patients were subjected to detailed clinical history.
General clinical examination, abdominal and pelvic
examination in the form of bimanual and speculum
examination was performed to detect any abnormal
findings and exclude any local bleeding cause.
Blood tests were done for all patients and were
baseline. Transvaginal ultrasonography was
performed to measure the uterine size, endometrial
thickness, and focal lesions using conventional 2D
transvaginal ultrasonography of LOGICQ2 GE with
a probe of 6.5 MHz. The maximum anteroposterior
depth of hyperechoic lines was measured along the
transvaginal axis for endometrial assessment.
Endometrial
thickness
was
determined.
Hysteroscopy was performed using Karl Storz
Hysteroscope with a 5mm outer sheath diameter and
30-degree fiber-optic lens. Normal saline was used
as distention media. The endocervical canal, cervix,
fundus of the uterus, cavity, cornu, and tubal orifices
were observed and analyzed. Tissue was taken for
biopsy if a focal lesion was seen. Then, fractional
curettage was done, and the curetting was sent for a
histopathological examination. Biopsy was also sent
for a histopathological examination. No major
postoperative complications were noted in this
study, such as procedure-related mortality or
infectious morbidity. The findings of transvaginal
ultrasonography,
hysteroscopy,
and
histopathological reports were compared with each
other. The findings were analyzed using Microsoft
Excel, and a cross-tabulation was done. Using
histopathological
examination
as
standard,
sensitivity, specificity, and predictive values (both
positive and negative) were calculated for each
pathology. Data was statistically represented by the
term of range, mean, and percentages. Accuracy was
represented using sensitivity, specificity, positive
predictive value (PPV), negative predictive value
(NPV), and overall accuracy. All statistical
calculations were done using Microsoft Excel. 2 X 2
tables were constructed to analyze the diagnostic
accuracy of hysteroscopy and 2D transvaginal
ultrasonography specifically for intrauterine
disorders, including polyps and hyperplasia.
Research protocol was approved by the Institutional
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Table 1. Age group of the patients
Age Group (n = 84)
41-50
51-60

Number of patients (%)
62 (73.8)
22 (26.2)

Table 2. Parity in the study
Parity (n = 84)
Nullipara
Primipara
Multipara (P2L2, P3L3, P4L4)

Number of patients (%)
3 (3.6)
25(29.8)
56 (66.6)

Table 3. Pattern of bleeding
The pattern of bleeding (n = 84)
Polymenorrhea
Menorrhagia
Polymenorrhagia
Metrorrhagia

Number of patients (%)
5 (6)
64 (76.2)
12 (14.2)
3 (3.6)

Polymenorrhea - frequent menstrual bleeding; menorrhagia - heavy menstrual bleeding; polymenorrhagia heavy and frequent menstrual bleeding; metrorrhagia - irregular menstrual bleeding

Table 4. Validity of transvaginal ultrasonography and hysteroscopy
n=84
Positive Findings
Negative Findings
Total Findings
Positive
Negative
Total

Disease Present
Transvaginal ultrasonography
18
12
30
Hysteroscopy
21
5
26

Review Board or Ethics Committee before the study
began. All human participants gave written informed
consent before the study began.
RESULTS
Our study compared the efficacy of hysteroscopy
and transvaginal ultrasonography in AUB in women
above 40 years of age. Eighty-four women with
AUB between 40 to 60 years of age underwent
www.discoveriesjournals.org/discoveries-reports

Disease
Absent

Total

2
52
54

20
64
84

4
54
58

25
59
84

transvaginal ultrasonography, hysteroscopy-guided
fractional curettage. Sixty-two patients (76.1%) were
between 41-50 years of age (Table 1). Hysteroscopy
and transvaginal ultrasonography findings were
corroborated with histopathological findings that
were derived from fractional curettage. Fifty-six
women (66.6%) were multiparous, with the majority
of patients being P2L2 (Table 2). Menorrhagia was
the most common presenting symptom seen in 64
patients (76.1%), polymenorrhagia in 12 patients
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Table 5. The accuracy rate of transvaginal ultrasonography and hysteroscopy
for diagnosing uterine lesions
Abnormal
findings
Hyperplasia

Polyp

Myoma

Method of
diagnosis
Transvaginal
ultrasonography
Hysteroscopy

Sensitivity

Specificity

PPV

NPV

Accuracy

54.5%

97.2%

75%

93.4%

91.7%

44.4%

97.3%

93.5%

89.2%

Transvaginal
ultrasonography
Hysteroscopy

44.4.%

98.6%

66.7
%
80%

71.4%

92.9%

88.8%

98.8%

98%

97.6%

Transvaginal
ultrasonography
Hysteroscopy

50%

97.2%

93.5%

91.7%

100%

100%

88.8
%
71.4
%
100%

100%

100%

PPV - positive predictive value; NPV - negative predictive value

Table 6. Comparison of the histopathological examination,
transvaginal ultrasonography, and hysteroscopy findings
Findings
ET< 12 mm

Histopathologic
al Examination
54

Endometrialhyperplasia

11

Polyp

9

Myoma (submucous)

10

Transvaginal
Ultrasonography
53-ET< 12 mm
1-endometrial
hyperplasia
6-endometrial
hyperplasia
5-ET<12 mm
4-polyp
2-myoma
1-endometrial
hyperplasia
2-ET<12 mm
5-myoma
1-polyp
4-ET<12 mm

Hysteroscopy
53-ET< 12 mm
1-endometrial hyperplasia
1-polyp
4-endometrial hyperplasia
6-ET<12 mm
8-polyp
1-endometrial hyperplasia

10-myoma

ET - ndometrial thickness;

(14.2%), polymenorrhea in 5 patients (6%), and
metrorrhagia in 3 patients (3.5%) (Table 3). In
addition, 64 (76%) of the patients had symptoms for
less than six months, and 6 (7%) had symptoms for
over 12 months before reporting to the hospital.
Endometrial thickness of up to 12 mm was
considered normal. Hyperplasia, polyp, and myoma
were considered pathological findings. Forty patients
(47.6%) underwent minimal endometrial curetting,
www.discoveriesjournals.org/discoveries-reports

and 34 patients (40.4%) had moderate endometrial
curetting, and the rest had excess curetting. Sixtyfour patients (76.19%) were diagnosed with normal
endometrium via transvaginal ultrasonography. The
most
common
lesion
that
transvaginal
ultrasonography
identified
was
endometrial
hyperplasia (9.5%, 8/84). Less common findings
were submucous fibroid (8.3%, 7/84) and
endometrial polyp (6%, 5/84). Transvaginal
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Table 7. Comparison of Sensitivity, Specificity, PPV, and NPV
between transvaginal ultrasonography and hysteroscopy
Transvaginal
ultrasonography
60 %
96.3 %
90 %
81.2 %

Sensitivity
Specificity
PPV
NPV

Hysteroscopy
80.7 %
93.1 %
84 %
91.5 %

PPV - positive predictive value; NPV - negative predictive value.

Table 8. Comparison of previous studies to our study
Author
Mathew et al. 23
Epstein et al.

24

Kelekci et al. 25
Barati et al. 26
Grimbizis et al. 22
Vitner et al.

21

el Tabbakh et al. 27
Goyal et al. 28
Tsonis et al.
Our study

29

Method of
diagnosis
transvaginal
ultrasonography
transvaginal
ultrasonography
hysteroscopy
transvaginal
ultrasonography
hysteroscopy
transvaginal
ultrasonography
hysteroscopy
transvaginal
ultrasonography
hysteroscopy
transvaginal
ultrasonography
hysteroscopy
transvaginal
ultrasonography
hysteroscopy
transvaginal
ultrasonography
transvaginal
ultrasonography
hysteroscopy
transvaginal
ultrasonography
hysteroscopy

Sensitivity

Specificity

PPV

NPV

Accuracy

54

100

100

81.1

-

49

86

84

88

-

100
56.3

84
72

86.6
56.3

94
72.0

65.8

87.5
96.8

100
97

100
94

92.6
78.9

95.0
-

97.8
84.09

99
56.0

94
-

99
-

-

97.26
93

92.0
58

84.3

78.3

-

92
77

67.7
94.6

87.3
84.4

77.7
91.6

89.8

75.6
95.23

94.6
94.82

84.4
93.01

91.6
96.49

89.8
-

84.0

86.8

95.3

63.0

84.7

98.9
60

95.1
96.3

98.4
90

93.9
81.2

97.3
83.3

80.7

93.1

84

91.5

89.3

PPV - positive predictive value; NPV - negative predictive value.

ultrasonography diagnosed hyperplasia, endometrial
polyp, and myomas with a specificity of 96.3%.
Transvaginal ultrasonography made a false-positive
diagnosis of hyperplasia in 2 cases, missed the
www.discoveriesjournals.org/discoveries-reports

diagnosis of endometrial polyp in 5 cases, and
submucous fibroid in 5 cases. It had misdiagnosed 5
cases of polyps as normal proliferative endometrium
in 2 cases, hyperplasia in 1 case, and myoma in 2
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cases. Transvaginal ultrasonography misdiagnosed
five submucous fibroids as a polyp in 1 case and
normal secretory endometrium in 4 cases (Table 4).
Out of 84 patients, 59 patients (70.24%) had
normal hysteroscopic findings. Whereas 10 cases of
myoma (11.9%), 9 cases of polyp (10.7%), and 6
cases of endometrial hyperplasia (7.1%) were
contingent upon the findings of hysteroscopy.
Histopathology revealed 6 cases of simple
endometrial hyperplasia out of 59 patients with
normal hysteroscopic findings (10.17%). One case
of polyp detected by hysteroscopy was diagnosed as
complex endometrial hyperplasia based on
histopathological
examination.
Transvaginal
ultrasonography demonstrated 91.7% accuracy in
determining hyperplasia, 92.9% accuracy in
detecting polyp, and 91.7% accuracy in diagnosing
myoma. On the other hand, hysteroscopy
demonstrated an accuracy of 97.6% in determining
intrauterine pathologies like endometrial polyp,
100% for submucous fibroid, and 89.2% for
hyperplasia (Table 5).
Even though hysteroscopy diagnosed 6 cases as
hyperplasia, histopathology showed them to be
endometrial polyps in 1 case and normal secretory
endometrium in 5 cases. The accuracy of
hysteroscopy in this study was 89.3%. As per the
histopathological examination, 54 of them were
normal endometrium. Of the abnormal findings, 8
were simple hyperplasia, followed by 7 of them
being polyp. Only 1 case of adenocarcinoma was
identified by histopathology and was treated by total
hysterectomy and chemo-radiotherapy (Table 6).
Overall sensitivity for transvaginal ultrasonography
was (60%) lower with higher specificity (96.3%)
than hysteroscopy findings. The negative predictive
value was higher for hysteroscopy (91%) (Table 7).
DISCUSSION
In our study, the majority of women with AUB fall
between the age group of 41-50, and most of the
women had ongoing symptoms of AUB lasting for
more than six months. Menorrhagia was the most
commonly reported symptom, followed by
polymenorrhagia, polymenorrhea, and metrorrhagia.
Similarly, van Trotsenburg et al. reported a
maximum incidence of AUB between 41-50 years of
age12. Panda et al. ranked 60% menorrhagia cases,
next to metrorrhagia and polymenorrhagia13.

www.discoveriesjournals.org/discoveries-reports

Endometrial pathologies associated with AUB
popularly go by the acronym PALM-COEIN, a
widely known system coined by FIGO in 2011.
PALM-COEIN refers to structural or focal
endometrial pathologies such as a polyp,
adenomyosis,
leiomyoma,
malignancy,
and
hyperplasia; and functional etiological causes such
as coagulopathy, ovulatory dysfunction, iatrogenic
and not yet classified14. The Endometrial thickness
can vary between 4 mm to 12 mm in premenopausal
women15. However, in postmenopausal women,
endometrium more than 4mm to 5mm is considered
abnormal, requiring further evaluation11. The cut-off
value for the endometrial thickness to be considered
normal was 12 mm in our study. Sixty-four patients
(76.19%) had normal endometrium based on the
transvaginal ultrasonography reports, and 59 cases
(79.24%) were identified as normal endometrium by
hysteroscopy. Ozdemir et al. studied 144 women
and found that the endometrial thickness of 8 mm
was more sensitive and specific with a 95.6% NPV
and 36.3% PPV in detecting endometrial
pathologies. 113 patients (78.4%) had normal
endometrium and 31 (21.6%) had an abnormal
endometrium composed of 11.8% hyperplasia, 4.2%
endometrial polyp16.
Transvaginal ultrasonography has become the
first line of modality in assessing AUB due to its
availability, economic feasibility, and non-invasive
nature of the test. It aids in faster screening of
endometrium to rule out any structural
abnormalities17.
However,
transvaginal
ultrasonography has previously shown lower
efficacy in diagnosing focal intra-cavitary
endometrial pathologies18. On the other hand,
Hysteroscopy has been considered long as the gold
standard in diagnosing endometrial pathologies due
to its high efficacy17. However, hysteroscopy might
be redundant in cases of AUB after identifying
endometrium as normal with transvaginal
ultrasonography6.
In our study, the most common endometrial
pathology detected by transvaginal ultrasonography
was endometrial hyperplasia (9.5%), followed by
submucous fibroid (8.3%) and endometrial polyp
(6%). The sensitivity, specificity, positive predictive
value, NPV for transvaginal ultrasonography was
60%, 96.3%, 90%, and 81.2%, respectively. The
accuracy of transvaginal ultrasonography was
83.3%. Our findings are similar to an old study that
demonstrated the same findings19. In a prospective

6

Transvaginal ultrasonography versus hysteroscopy in endometrial pathology diagnosis

observational study, endometrial polyp was reported
as the most common lesion detected on performing
transvaginal ultrasonography in women with AUB20.
The most common lesion detected by
hysteroscopy in our study was endometrial myoma
(12 %), followed by polyp (10.7%) and hyperplasia
(7.1%). The sensitivity, specificity, positive
predictive value, NPV for hysteroscopy were 80.7%,
93.1%, 84% and 91.5% respectively. The accuracy
of hysteroscopy was 89.3%. Likewise, Ozdemir et
al. reported endometrial myoma as the most
common lesion detected by hysteroscopy, followed
by polyp and hyperplasia16.
Histopathological reports in our study showed 30
(35.7%) of them to be secretory endometrium (<12
mm), 24 (28.57%) of them to be in a proliferative
state, 7 (8.3%) of them had a polyp, 2 (2.38%) of
them being fibroid polyp, 8 (9.52%) of them being
simple hyperplasia, and 2(2.38%) being complex
hyperplasia. One woman had adenocarcinoma in this
cohort and was further evaluated and treated.
Wamsteker et al. (1983) derived polyp in the
endometrium in 19% of the cases, hyperplasia of
endometrium in 12.2% of the cases, and submucous
myoma in 7.8% of the cases19.
In our study, we found that hysteroscopy was
more efficient and accurate in detecting endometrial
focal pathologies than transvaginal ultrasonography.
Transvaginal ultrasonography was slightly more
sensitive in differentiating normal from an abnormal
endometrium, whereas hysteroscopy was more
specific. However, Vitner et al. (2013) reported
slightly better sensitivity and negative predictive
value of transvaginal ultrasonography than
hysteroscopy in detecting focal endometrial
pathologies21. Grimbizis et al. studied 98 women
who underwent transvaginal ultrasonography and
hysteroscopy for evaluation of AUB. The mean age
of the patients was 43.3 years, with 36.8% women
being nulliparous. This study demonstrated higher
sensitivity, specificity, positive predictive value, and
NPV of hysteroscopy compared with transvaginal
ultrasonography which was comparable with our
study22. Likewise, several other studies had similar
findings 23–29. These studies have been summarized
in Table 8. However, we found the specificity of
transvaginal ultrasonography to be greater than
hysteroscopy, especially in identifying endometrial
hyperplasia, possibly due to our study's small sample
size.
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CONCLUSION
Prior studies have demonstrated that hysteroscopy is
the gold standard for diagnosing AUB. Our study
confirms the same and adds to the existing pool of
studies. The diagnostic accuracy of hysteroscopy is
higher as compared to dilatation and curettage for
the lesions within the endometrial cavity.
Hysteroscopy with biopsy is more accurate for
intracavitary lesions. Diagnostic adequacy is
important for the selection of reliable treatment of
AUB and avoidance of unnecessary surgical
intervention. Transvaginal ultrasonography and
outpatient hysteroscopy can be used in the initial
evaluation of women with AUB to make a quick
diagnosis and initiate appropriate treatment,
especially in countries with high inpatient load with
limited resources.
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