
Hysteroscopic resection for
management of early pregnancy loss:
a case report and literature review

Stacy Young, M.D.a,b and Charles E. Miller, M.D.c,d

a University Medical Partners, Stanford Health Care, Hayward, California; b Department of Obstetrics and Gynecology,
University of California, San Francisco, California; c Department of Obstetrics and Gynecology, Rosalind Franklin
University, Chicago, Illinois; and d Advocate Lutheran General Hospital, Park Ridge, Illinois
Objective: To report a case of early pregnancy loss successfully managed by hysteroscopic resection, review the literature comparing
hysteroscopic resection to dilation and curettage for retained products of conception, and review potential advantages of hysteroscopic
resection over dilation and curettage for management of early pregnancy loss.
Design: Case report.
Setting: Private practice.
Patient(s): One woman with early pregnancy loss.
Intervention(s): Hysteroscopic resection using a mechanical morcellation device.
Main Outcome Measure(s): Complete uterine evacuation after hysteroscopic resection as demonstrated by a normal transvaginal ul-
trasound and cessation of bleeding 2 weeks after surgery.
Result(s): The hysteroscopic fluid deficit was 365 ml, with minimal blood loss. Products of conception were confirmed on pathologic
examination. There were no intraoperative or postoperative complications. A saline infusion sonogram obtained 4 months after surgery
demonstrated a normal endometrial cavity with no intrauterine adhesions.
Conclusion(s): Surgical management of early pregnancy loss may be complicated by retained products of conception (RPOC) or intra-
uterine adhesion formation, which can lead to adverse fertility outcomes in the future. Hysteroscopic resection of RPOC has been asso-
ciated with fewer cases of intrauterine adhesions, more cases of complete tissue removal, and earlier time to conception compared with
dilation and curettage. Early pregnancy loss can also be characterized as RPOC with potentially similar benefits from hysteroscopic
resection. Thus, hysteroscopic resection can be considered as an alternative surgical technique for management of early pregnancy
loss. This case report demonstrates the successful application of hysteroscopic resection in a case of early pregnancy loss. (Fertil Steril
Rep� 2022;3:163–7. �2022 by American Society for Reproductive Medicine.)
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INTRODUCTION
E arly pregnancy loss (EPL) occurs
in 10% of all clinically recog-
nized pregnancies. It can be

managed expectantly, medically, or
surgically. Medical management has
a high success rate, especially for early
gestations, with a low risk of intrauter-
ine adhesions (IUAs). For women who
elect surgical management, one of
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the potential complications is retained
products of conception (RPOC), which
occurs in 1% of surgically managed
cases (1). However, this incidence
may underestimate the true rate of
RPOC because many patients are
asymptomatic and, thus, not routinely
evaluated for RPOC. Left untreated,
RPOC may be asymptomatic or may
lead to infection, postpartum hemor-
ccepted March 4, 2022.
ports consulting fees, honoraria, and travel sup-
e funding nor was involved in the production of

lifornia, San Francisco, 1855 4th St, San Francisco,
).

iety for Reproductive Medicine. This is an open
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rhage, abnormal uterine bleeding,
and/or IUAs (2–4).

Another potential complication af-
ter surgical management of EPL is IUA
formation. Intrauterine adhesions may
be asymptomatic ormay cause amenor-
rhea or hypomenorrhea, recurrent preg-
nancy loss, infertility, preterm delivery,
and/or abnormal placentation in future
pregnancies (4–8). In a systematic
review, the pooled prevalence of IUAs
was 19% after a spontaneous abortion,
with 42% characterized as moderate to
severe IUAs. There were no IUAs in the
patients managed expectantly or
medically (9). The major risk factor for
IUAs is a history of intrauterine
instrumentation, particularly in
pregnancy or in the immediate
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postpartum or postabortal period (10). Westendorp (11) found
that the incidence of IUAswas 40%after a postpartumdilation
and curettage (D and C) or repeat D and C for persistent RPOC.
The risk of IUAs is also higher in women with a history of
recurrent pregnancy loss. The incidence of IUAs was 32% in
women with a history of 3 or more spontaneous abortions,
with 58% of them classified as severe (12). Women with a
history of more than 1 spontaneous abortion had a twofold
risk of IUAs (odds ratio 2.08; 95% confidence interval [CI]:
1.25–3.48) compared with women with a history of 1
previous spontaneous abortion. Women with a history of
multiple D and C procedures are also at an increased risk of
IUAs. Women with a history of more than 1 D and C had a
twofold risk of IUAs (odds ratio 2.06; 95% CI: 1.23–3.46)
comparedwithwomenwith a history of 1 previous D and C (9).

Hysteroscopic resection (HR) has been well described in
the literature for management of RPOC. It has been shown
to have a low complication rate, low IUA rate, high future
pregnancy rate, and high success rate of complete tissue
removal (13–23). In a systematic review by Hooker et al.
(24) that compared HR to D and C for RPOC, there was a
lower risk of IUAs, a lower risk of incomplete tissue
evacuation, and a shorter time to conception in the HR
group. There were no differences in conception, live birth,
or miscarriage rates (Table 1) (24). Despite these benefits,
HR is not commonly performed for the surgical
management of EPL.
CASE REPORT
The patient provided written consent for publication.

A 33-year–old G4P1021 presented for pregnancy confir-
mation at a gestational age of 6 weeks. She denied vaginal
bleeding and cramping. She had a history of 2 prior 1st-
trimester pregnancy losses with 2 prior D and Cs. Transvagi-
nal ultrasound showed a fetal pole measuring 0.35 cmwith no
cardiac motion. Repeat ultrasound 2 weeks later again
showed the absence of cardiac motion and no change in
crown-rump length. She elected surgical management with
HR (Supplemental Video [available online] and Figs. 1 and
2). The hysteroscopic fluid deficit was 365 ml with minimal
blood loss. There were no intraoperative or postoperative
complications. Products of conception were confirmed on
pathologic examination. Unfortunately, the tissue was sent
in Formalin, and hence genetic testing could not be per-
formed. Complete tissue evacuation was confirmed by a
thin endometrial lining measuring 8.2 mm without vascu-
larity on pelvic ultrasound 2 weeks after surgery, and the pa-
tient reported resolution of vaginal bleeding. A saline
infusion sonogram obtained 4 months after surgery demon-
strated a normal endometrial cavity with no IUAs.

The procedure was performed under general anesthesia
in the operating room with the Truclear Elite mini (Med-
tronic) hysteroscopic tissue removal system. Two hundred
milligrams of oral doxycycline was given before surgery.
Ten milliliters of dilute (20 units in 100 ml normal saline)
vasopressin was injected into the cervix, and 1 g of intrave-
nous tranexamic acid was given during surgery before resec-
tion to reduce bleeding and fluid absorption. No mechanical
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dilation was needed before the insertion of a 0-degree
operative hysteroscope with an outer diameter of 6 mm.
Opening pressure was set to 80 mm Hg using normal saline
as the distension medium. The outflow tract was connected
to a wall suction to remove blood and debris for optimal
operative field visualization. The soft tissue shaver was
introduced into the uterine cavity, and the gestational tissue
was mechanically resected and suctioned into the device un-
til no products of conception remained. (Supplemental
Video)
DISCUSSION
Intrauterine adhesions form during the healing process be-
tween 2 opposing surfaces because of injury to the basalis
layer of the endometrium, which can cause partial or com-
plete obliteration of the uterine cavity (6). Hysteroscopic
resection may be less traumatic to the uterus than D and C
by limiting the area of disruption to only the affected
endometrium, thus decreasing the risk of IUA formation.

Hysteroscopic resection allows for more cases of complete
removal of products of conception by visual confirmation of
complete evacuation. This, in turn, may decrease the risk of
future IUA formation and avoid the need for repeat uterine
instrumentation, which has the highest rate of IUAs (11). Hys-
teroscopic resection also allows for the removal of tissue from
hard-to-reach areas, such as the uterine cornua, whichmay be
missed during a blind procedure using a rigid curette. Intra-
uterine adhesions in this area can have particularly negative
effects on fertility by causing tubal ostia occlusion.

Numerous studies have demonstrated improved outcomes
when comparing HR to D and C for the treatment of RPOC.
Rein et al. (25) found that the incidence of IUAs after HR for
RPOC was lower, pregnancy rates were higher (particularly
for women under the age of 35 years), and the time to concep-
tion was shorter compared with those who underwent D and
C. A study by Cohen et al. (26) found that 21% of women who
initially underwent D and C for RPOC eventually required a
second hysteroscopy for persistent trophoblastic tissue.
None of the women who initially underwent HR required a
second surgery. In a retrospective review by Ben-Ami et al.
(27), women who underwent D and C for RPOC had a higher
rate of new-onset infertility because of IUAs and tubal occlu-
sion than the women who underwent HR. Smorgick et al. (28)
found that women undergoing D and C for RPOC had an
increased risk of recurrent RPOC and abnormal placentation
in future pregnancies compared with those who underwent
HR (Table 1).

Other benefits of HR over D and C include a higher yield
for satisfactory genetic testing results. Chromosomal abnor-
malities account for 50% of EPL cases (1). Thus, chromosomal
testing is indicated in patients with recurrent pregnancy loss.
It has been shown that HR provides a higher yield of satisfac-
tory fetal chromosomal testing compared with that provided
by D and C because of a lower incidence of maternal decidua
contamination (88.5% vs. 65%, P< .001) (29). This provides
further indirect evidence that HR minimizes disruption of
the endometrium compared with D and C.
VOL. 3 NO. 2 / JUNE 2022



TABLE 1

Summary of studies comparing hysteroscopic resection to dilation and curettage for treatment of retained products of conception.

Author, year
Study
design Sample size (n) HR cohort outcomes: % D&C cohort outcomes: % P value

Hooker et al. (24), 2016 S 339 (10 cohort studies)
HR (147)
D&C (192)

IUA: 13 IUA: 30 < .001
Incomplete evacuation: 1 Incomplete evacuation: 29 < .0001
No complications Complications: 1.4 NS
Conception rate: 82.4 Conception rate: 81 NS
Live birth rate: 88 Live birth rate: 91.6 NS
Miscarriage rate: 14.8 Miscarriage rate: 14.3 NS

Rein et al. (25), 2011 P HR (53)
D&C (42)

IUA: 4.2 IUA: 30.8 < .001
Time to conception: 27 mo Time to conception: 34 mo < .05
Conception rate: 68.8 Conception rate: 59.9 < .05
Live birth rate: 83.9 Live birth rate: 77.3 NS
Miscarriage rate: 9.7 Miscarriage rate: 13.6 NS

Cohen et al. (26), 2001 R HR (46)
D&C (24)

Required second
hysteroscopy 0

Required hysteroscopy for
persistent trophoblastic
tissue 21

Time to conception: 7.3 mo Time to conception: 11 mo < .05
Conception rate: 82.4 Conception rate: 62.5 NS
Live birth rate: 71.4 Live birth rate: 70 NS
Miscarriage rate: 7.1 Miscarriage rate: 30 NS
No complications No complications NS

Ben-Ami et al. (27), 2014 R HR (83)
D&C (94)

Infertility: 12 Infertility: 24.5 < .05
Time to conception: 7.4 mo Time to conception: 12.9 mo < .05
Conception rate: 92.8 Conception rate: 92.6 NS
Live birth rate: 87 Live birth rate: 95.4 NS
Miscarriage rate: 20.8 Miscarriage rate: 12.6 NS

Smorgick et al. (28), 2018 R HR (134)
D&C (27)

Live birth rate: 56 Live birth rate: 70.4 NS
Miscarriage rate: 18.7 Miscarriage rate: 19.4 NS
Recurrent RPOC: 11.9 Recurrent RPOC: 33.3 < .05
Abnormal placentationa: 23.9 Abnormal placentationa: 44.4 < .05

Note: HR ¼ hysteroscopic resection; D&C¼ dilation and curettage; S¼ systematic review; P ¼ prospective; R ¼ retrospective; IUA ¼ intrauterine adhesions; RPOC¼ retained products of concep-
tion; NS ¼ not statistically significant.
a Placenta accreta or need for manual extraction immediately after vaginal delivery for retained placenta

Young. Hysteroscopic resection of miscarriage. Fertil Steril Rep 2022.
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Operative hysteroscopy provides the additional advan-
tage of simultaneously evaluating the uterine cavity for
congenital uterine anomalies (i.e., a uterine septum) and
intrauterine pathology (i.e., submucosal fibroids), which
may be the underlying etiology of EPL and associated
with an increased risk of RPOC (26). In 1 study, 22%
(95% CI: 15.3%–30.6%) of women with a history of spon-
taneous abortion were found to have a congenital or
FIGURE 1

Hysteroscopic findings before resection.
Young. Hysteroscopic resection of miscarriage. Fertil Steril Rep 2022.

VOL. 3 NO. 2 / JUNE 2022
acquired uterine abnormality. The risk was significantly
higher in women with more than 1 previous spontaneous
abortion compared with that in women with 1 previous
spontaneous abortion (29.4% vs. 12.5%, P< .0001) (9).
Operative hysteroscopy may result in more cases of com-
plete evacuation and a lower risk of uterine perforation
compared with blind D and C, particularly in cases
involving uterine anomalies (26).
FIGURE 2

Uterine cavity after hysteroscopic evacuation.
Young. Hysteroscopic resection of miscarriage. Fertil Steril Rep 2022.
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Applying this technique to cases of EPL may be techni-
cally more challenging than applying this technique to cases
of RPOC because of vascularity of the gestational tissue. For
this reason, we limit the selection of cases to only those of
early first trimester losses (i.e., 6–7 weeks gestation) and
exclude elective termination of pregnancy. S.Y. routinely
uses intracervical vasopressin and intravenous tranexamic
acid during surgery. Intracervical vasopressin has been shown
to decrease blood loss and fluid absorption during hystero-
scopic myomectomy (30), whereas tranexamic acid has been
shown to decrease trauma-related blood loss because of its
antifibrinolytic activity (31).

In conclusion, operative hysteroscopy techniques can be
successfully applied to the surgical management of EPL.
Although there are no existing studies on the outcomes after
HR for EPL, HR has been shown to have improved outcomes
over D and C in cases of RPOC. These same benefits may apply
to cases of EPL, which can also be characterized as RPOC.
These advantages are particularly important in patients with
concerns for IUA formation, such as those with a history of
previous D and C procedures, infertility, or recurrent preg-
nancy loss. It may be preferable for patients at risk for
RPOC, such as those with a history of RPOC. It may also be ad-
vantageous in women with congenital uterine anomalies or
structural intracavity lesions for decreasing the risk of uterine
perforation and incomplete tissue evacuation.

Limitations of this case study include the lack of long-
term pregnancy and fertility outcomes. It is important to
note that there is an increased cost and operating time asso-
ciated with this technique compared with traditional D and
C. Although HR has been shown to have fewer cases of
IUAs and more cases of complete tissue evacuation, there
were no statistically significant differences in future preg-
nancy and fertility outcomes, with the exception of a shorter
time to conception in the HR group (24). Thus, the clinical im-
plications of the advantages of HR over D and C are unclear.
Existing studies comparing HR with D and C for RPOC are
mostly retrospective in nature, and there are no randomized
controlled trials comparing the 2 techniques. More studies
involving HR for EPL and long-term fertility and pregnancy
outcomes, as well as a cost-benefit analysis, are needed.
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