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Accuracy of ultrasound in detecting retained
products of gestation after second-trimester
medical termination of pregnancy
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Objectives: To determine the diagnostic accuracy of ultrasound parameters in detecting retained products of
gestation (RPOG) after second-trimester medical termination of pregnancy (MTOP) and to identify predictors of
RPOG.

Methods: Medical records of women who underwent second-trimester MTOP, followed by ultrasound evaluation
and surgical evacuation for suspected RPOG, at Queen Elizabeth Hospital, Hong Kong, between 1 January 2019
and 31 December 2024 were reviewed. Clinical features were documented, as were ultrasound features, including
endometrial thickness, the presence of endometrial masses and heterogeneous echogenicity, and endometrial
vascularity. The diagnostic accuracy of endometrial thickness in detecting RPOG was assessed using the area
under the curve. Diagnostic performances of other ultrasound variables were also determined. Multivariate logistic
regression was performed to determine predictors of RPOG.

Results: In total, 237 women were included in the analysis. Of these, 196 (82.7%) had histopathology-confirmed
RPOG and 41 (17.3%) had no histological evidence of RPOG. The RPOG-positive group had a lower median
gestational age at termination (16 vs 19 weeks, p=0.008), a higher percentage of women with prior surgical evacuation
(27.6% vs 7.3%, p=0.006), and a greater median endometrial thickness (22.5 vs 21.0 mm, p=0.018). The area under
the curve for endometrial thickness in diagnosing RPOG was 0.613. The highest Youden index (0.205) was observed
at an endometrial thickness of 27.9 mm, yielding a sensitivity of 23% and specificity of 97.6%. The presence of
intrauterine mass and heterogeneous echogenicity demonstrated high sensitivity (72.4% and 81.1%, respectively)
but low specificity (22.0% and 7.3%). Among 11 women who underwent colour Doppler ultrasound, vascularity
yielded a sensitivity of 90% and specificity of 100%. Multivariate logistic regression identified lower gestational age
at termination (adjusted odds ratio [OR]=0.854, p=0.004), prior abortion requiring surgical evacuation (adjusted
OR=5.993, p=0.016), and increased endometrial thickness (adjusted OR=1.104 per mm, p=0.003) as independent
predictors of RPOG.

Conclusion: Increased endometrial thickness is an ultrasound predictor of RPOG after second-trimester MTOP,
with high specificity but low sensitivity at a high cut-off value. The favourable diagnostic performance of vascularity
supports routine use of colour Doppler ultrasound. Clinicians should adopt a comprehensive, individualised approach
that integrates clinical and ultrasound parameters.
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Introduction

Retained products of gestation (RPOG) complicate
15% to 21% of second-trimester medical termination of
pregnancy (MTOP) cases; these rates are substantially
higher than those for first-trimester abortion'?. Residual
placental or fetal tissue within the uterus is associated with
a considerably increased risk of maternal complications
including haemorrhage and infection®#. Surgical evacuation
of RPOG can lead to uterine perforation, intrauterine
adhesions, and infertility®, highlighting the importance of

accurate and timely diagnosis.

Ultrasound is the standard diagnostic modality for
RPOG. Prior studies have predominantly involved first-
trimester or postpartum populations, in which findings such

as endometrial thickness, intrauterine mass, echogenicity,
and vascularity are well established®’. Endometrial
thickness is the most widely used diagnostic criterion,
with cut-off values ranging from 10 to 25 mm®® and area
under the curve (AUC) values ranging from 0.7 to 0.8'*!",
However, evidence supporting the use of ultrasound to
diagnose RPOG after second-trimester MTOP remains
limited. This study aimed to determine the diagnostic
accuracy of ultrasound parameters in detecting RPOG
after second-trimester MTOP and to identify predictors of
RPOG.
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Methods

Medical records of women who underwent second-
trimester (13 to 23 weeks + 6 days of gestation) MTOP,
followed by ultrasound evaluation and surgical evacuation
for suspected RPOG, at Queen Elizabeth Hospital, Hong
Kong, between 1 January 2019 and 31 December 2024
were reviewed. Cases with incomplete records or missing
ultrasound or histopathology data were excluded.

Pelvic ultrasound (transabdominal, transvaginal, or
both) was routinely performed within 24 hours of abortus
passage. Endometrial thickness (maximum longitudinal
anteroposterior diameter) and the presence of endometrial
masses and heterogeneous echogenicity were documented.
When necessary, colour Doppler ultrasound was performed
to assess endometrial vascularity'?. Ultrasound findings
were classified as ‘suspected RPOG’ or ‘normal’ by the
attending physician.

Women with suspected RPOG were counselled

regarding management options, including expectant
management, medical evacuation via misoprostol, and
surgical evacuation. Follow-up ultrasound was arranged 1
week after expectant management or medical evacuation.
Surgical evacuation was arranged for those in whom
conservative management failed. Curetted tissue was

sent for histopathological examination; the presence of

Table 1.

chorionic villi or trophoblastic tissue confirmed RPOG.

The diagnostic accuracy of endometrial thickness in
detecting RPOG was assessed using the AUC. Sensitivity,
specificity, positive predictive value (PPV), and negative
predictive value (NPV) of other ultrasound variables (eg,
intrauterine mass, echogenicity, and vascularity) were
also determined. RPOG-positive and -negative cases were
compared using the Student’s ¢ test for continuous data and
the Chi-squared test or Fisher’s exact test for categorical
data. Univariate analysis was performed to identify
ultrasound and clinical variables with p<0.2. Multivariate
logistic regression was performed to determine predictors
of RPOG. A p value of <0.05 was considered statistically
significant. Statistical analyses were performed using SPSS
(Windows version 29.0; IBM Corp, Armonk [NY], US).

Results

In total, 237 women were included in the analysis.
Of these, 196 (82.7%) had histopathology-confirmed RPOG
and 41 (17.3%) had no histological evidence of RPOG
(Table 1). The two groups were comparable, except that the
RPOG-positive group had a lower median gestational age at
termination (16 vs 19 weeks, p=0.008), a higher percentage
of women with prior surgical evacuation (27.6% vs 7.3%,
p=0.006), and a greater median endometrial thickness (22.5
vs 21.0 mm, p=0.018). The AUC for endometrial thickness

Characteristics and outcomes of participants who underwent surgical evacuation of retained

products of gestation (RPOG) after second-trimester medical termination of pregnancy.

Characteristics RPOG* p Value
Yes (n=196) No (n=41)

Age,y 34 (31-37) 33 (29-35) 0.220
Gestational age, wk 16 (14-19) 19 (15-21) 0.008
Gravidity 2 (1-3) 2 (1-2) 0.690
Parity 1(0-1) 0 (0-1) 0.326
Prior abortion 79 (40.3) 11 (26.8) 0.106
Prior abortion with surgical evacuation 54 (27.6) 3(7.3) 0.006
Twin pregnancy 5(2.6) 0 0.591
Vaginal bleeding during surgical evacuation 194 (99.0) 40 (98.0) 0.460
Major bleeding (>500 mL) before surgical evacuation 5(2.6) 249 0424
Endometrial thickness, mm 22.5(19-27) 21.0 (17-25.4) 0.018
Intrauterine mass 142 (72.4) 32 (78) 0.46
Echogenicity 159 (81.1) 38 (92.7) 0.072
Vascularity n=10 n=1 0.182

Present 9(90.0) 0

Absent 1 (10.0) 1 (100.0)

* Data are presented as median (interquartile range) or No. (%) of participants.



in diagnosing RPOG was 0.613 (Figure). The highest
Youden index (0.205) was observed at an endometrial
thickness of 27.9 mm, yielding a sensitivity of 23% and
specificity of 97.6%.

An intrauterine mass was identified in 142 RPOG-
positive women and 32 RPOG-negative women, yielding a
sensitivity of 72.4%, specificity of 22.0%, PPV of 81.6%,
and NPV of 14.3%. Echogenicity was identified in 159
RPOG-positive women and 38 RPOG-negative women,
yielding a sensitivity of 81.1%, specificity of 7.3%, PPV
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Figure. Receiver operating characteristic curve for

endometrial thickness showing an area under the curve
of 0.613. The highest Youden index (0.205) occurs at an
endometrial thickness of 27.9 mm, yielding a sensitivity of
23% and specificity of 97.6%.

Ultrasound in detecting RPOG

of 80.7%, and NPV of 7.5%. Although these ultrasound
variables were sensitive for detection of RPOG, their low
specificity hindered independent diagnostic utility. Among
11 women who underwent colour Doppler ultrasound,
vascularity was present in nine RPOG-positive women and
zero RPOG-negative women, yielding a sensitivity of 90%,
specificity of 100%, PPV of 100%, and NPV of 50%.

Multivariate logistic regression identified lower
gestational age at termination (adjusted odds ratio
[OR]=0.854, p=0.004), prior abortion requiring surgical
evacuation (adjusted OR=5.993, p=0.016), and increased
endometrial thickness (adjusted OR=1.104 per mm,
p=0.003) as independent predictors of RPOG [Table 2].

Discussion

Increased endometrial thickness was identified as
an ultrasound predictor of RPOG, with an AUC of 0.613,
which is substantially lower than that reported in other
studies'™!". Its clinical utility was limited by low sensitivity
(23%), despite high specificity (97.6%) at the high cut-
off of 27.9 mm. Other ultrasound variables demonstrated
poor diagnostic performance, except for vascularity,
which showed high sensitivity and specificity; however,
vascularity was assessed in only 11 women. Additional
predictors of RPOG included lower gestational age at
termination and prior surgical evacuation.

Our findings substantially differ from those in
studies of first-trimester abortion. Among 193 patients
with suspected RPOG, the sensitivity and specificity of
ultrasound in detecting RPOG were 75.22% and 72.50%,
respectively, and the mean endometrial thickness was 13.5
mm in individuals with histopathologically confirmed

Table 2. Predictors of retained products of gestation after second-trimester medical termination of
pregnancy.
Variable Univariate analysis Multivariate analysis
p Value Adjusted odds ratio p Value
(95% confidence interval)
Gestational age 0.008 0.854 (0.767-0.951) 0.004
Prior abortion 0.109 0.761 (0.296-1.96) 0.572
Prior abortion with surgical evacuation 0.011 5.993 (1.394-25.774) 0.016
Endometrial thickness 0.015 1.104 (1.035-1.178) 0.003
Intrauterine mass 0.462 - -
Echogenicity 0.085 0.313 (0.088-1.121) 0.074
Vascularity* 0.028 - -

* Excluded from multivariate analysis due to small sample size.



RPOG?". Similarly, an endometrial thickness cut-off of 14.9
mm yielded a sensitivity of 78.7% and specificity of 77.8%
in predicting RPOG after abortion or delivery, with an AUC
of 0.808'". A meta-analysis concluded that variability in
cut-off thresholds and limited specificity hinder diagnostic
reliability, although an endometrial thickness of =15 mm is
frequently used to identify RPOG®.

Several factors may explain the poor discrimination
of ultrasound variables in our cohort. First, the high
prevalence of RPOG (82.7%) may have reduced variability
in endometrial thickness and compressed the AUC
towards chance performance. Second, second-trimester
MTOP involves more extensive endometrial disruption
and bleeding than first-trimester abortion, potentially
resulting in higher post-abortion endometrial thicknesses
among RPOG-positive and RPOG-negative populations.
Third, most ultrasound examinations were performed
within 24 hours post-abortion, which may have captured
an intermediate state in which the endometrium remains
globally thickened due to a mixture of blood and tissue
debris. The interval between abortion and ultrasound
assessment strongly influences findings; earlier scans
increase the likelihood of false-positive results'.

Contrary to suggestions that echogenic intrauterine
masses are among the most sensitive and specific ultrasound
features for RPOG®", the present study revealed that both
echogenicity and the presence of an intrauterine mass had
poor diagnostic performance; neither was a predictor of
RPOG. The low specificity reflects their high prevalence
in the immediate post-abortion period, when both clotted
blood and placental tissue may appear as an echogenic
intrauterine mass, particularly when ultrasound is routinely
performed irrespective of clinical symptoms.

Colour Doppler ultrasound demonstrated high
diagnostic performance of endometrial vascularity in
detecting RPOG'®. Endometrial vascularity is strongly
correlated with RPOG; moderate to marked vascularity
exhibits a PPV of 100%"". Enhanced myometrial vascularity
and structured Doppler classification systems (eg, the
Gutenberg classification) may improve risk stratification for
bleeding and guide management decisions'®. Nevertheless,
operator variability and the lack of standardised protocols
for colour Doppler ultrasound may affect its diagnostic
performance.

Multivariate logistic regression identified lower
gestational age at termination and prior surgical evacuation
as predictors of RPOG. Lower gestational age is associated

with incomplete placental development and less efficient
placental separation?, whereas prior uterine instrumentation
predisposes to abnormal myometrial involution and
impaired expulsion of subsequent pregnancy products'®%.

Ultrasound alone showed limited utility in detecting
or excluding RPOG after second-trimester MTOP. This
finding contrasts with studies of first-trimester abortion
or postpartum settings, in which ultrasound has higher
diagnostic precision. In second-trimester MTOP, the larger
placental mass, more extensive decidualisation, and deeper
trophoblastic invasion of the myometrium result in distinct
pathophysiological features. Second-trimester MTOP—
particularly when protracted or incomplete—may result in
fragmented placental remnants, haemorrhagic infiltration
of the endometrial cavity, and reactive myometrial changes,
all of which confound ultrasound interpretation. The
absence of standardised diagnostic criteria and operator-
dependent variability further limit accuracy. Diagnosing
RPOG through ultrasound alone remains challenging due
to heterogeneous imaging findings and inter-observer
variability; a multimodal approach integrating greyscale
and Doppler findings, along with clinical evaluation, is
advocated?'.

This study had several limitations. First, the
retrospective design may have introduced selection bias.
Only women who underwent surgical evacuation for
RPOG with available histopathology were included. Thus,
the findings may not be generalisable to the broader post-
MTOP population, including individuals who received
expectant or medical management. Second, ultrasound was
routinely performed within 24 hours of abortus passage,
which may have contributed to over-referral for surgical
treatment. The uterine cavity typically contains a mixture
of blood clots and tissue debris that may spontaneously
resolve without intervention. Third, histopathological
confirmation of RPOG does not establish that surgical
intervention was absolutely indicated. Conversely, the
absence of trophoblastic tissue on histology does not
exclude pre-existing RPOG, given that sampling error
or tissue fragmentation and degradation can yield false-
negative results. Fourth, the classification of suspected
RPOG was based on the physician’s assessment rather
than a validated scoring system, potentially introducing
inter-observer variability. Finally, the small sample size
for vascularity assessment precludes definitive conclusions
regarding this parameter.

Conclusion

Increased endometrial thickness is an ultrasound



predictor of RPOG after second-trimester MTOP, with high
specificity but low sensitivity at a high cut-off value. The
favourable diagnostic performance of vascularity supports
routine use of colour Doppler ultrasound. Clinicians should
adopt a comprehensive, individualised approach that
integrates clinical and ultrasound parameters.
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