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Objective: Second-trimester D&E is generally safe, but whether pregnancy viability (missed vs induced abortion) alters complication
risk remains unclear as comparative data remain limited. We compared complication rates following second-trimester dilatation and
evacuation (D&E) for missed abortion (MA) versus induced abortion (IA) and assess potential contributing factors to increased
morbidity in MA cases.

Methods: This retrospective cohort study included all consecutive second-trimester (13—20 weeks) D&E procedures performed for
MA and IA at a single tertiary medical center between 2002 and 2023. Patients were divided into two groups based on fetal viability at
the time of the procedure. Data were extracted from electronic medical records and validated by trained clinical research associates.
The primary outcome was maternal complications, including hemorrhage, uterine atony, disseminated intravascular coagulation (DIC),
infection, cervical or vaginal lacerations, uterine perforation, hysterectomy, and bladder or ureteral injury.

Results: A total of 974 women underwent second-trimester D&E, including 202 (20.7%) in the MA group and 772 (79.3%) in the 1A
group. Women in the MA group were significantly older (32.1+6.1 vs 29.1+7.2 years, p < 0.01) and had higher parity (1.54+1.46 vs
1.12+1.32, p < 0.01). Compared to IA, MA was associated with a significantly higher incidence of hemorrhage (10.4% vs 1.3%, p <
0.01), blood transfusions (7.4% vs 0.9%, p < 0.01), DIC (0% vs 1.5%, p=0.007), and uterine atony (2.5% vs 0.1%, p < 0.01). Missed
abortion was independently associated with complications (aOR 5.70, 95% CI 3.02-10.74, p < 0.01). Notably, cervical preparation was
required in only 19% of MA cases compared to 79% of 1A cases (p < 0.01).

Conclusion: MA is associated with an increased risk of hemorrhagic and infectious complications following second-trimester D&E
compared to IA. Differences in inflammatory response, coagulation status, and cervical preparation protocols may contribute. These
findings highlight the need for risk stratification, pre-procedural cervical preparation, and closer post-procedural monitoring for
patients undergoing D&E for MA.

Plain Language Summary: A retrospective study revealed a significantly higher incidence of hemorrhagic complications, uterine
atony, and blood transfusion, in patients undergoing Dilation and Evacuation (D&E) for missed abortion over induced abortion. This

emphasizes the need for perioperative strategies and individualized patient management.
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Introduction

Late second-trimester surgical abortion is commonly used to describe uterine evacuation procedures performed between
13 and 20 weeks’ gestation, representing an essential aspect of reproductive healthcare, although terminology and
gestational cutoffs vary across settings and remain debated as discussed by Jacobson et al." It encompasses two distinct
clinical scenarios: missed abortion (MA)* which involves the loss of a non-viable pregnancy still in-utero, also including
induced abortion (IA) for viable pregnancies.” While Dilatation and Evacuation (D&E) is the standard and generally
considered a safe procedure for pregnancy termination in the second trimester, it is not without risks. As with any
surgical procedure, D&E is associated with a range of complications, including retained products of conception, uterine
atony, hemorrhage, disseminated intravascular coagulation (DIC), infections, cervical or vaginal lacerations, uterine
perforation, hysterectomy, and injuries to adjacent structures such as the bladder or ureters.*”’

International data from high-resource settings consistently demonstrate that second-trimester D&E is associated with
low overall complication rates, typically ranging between 1% and 5%, with severe morbidity remaining rare when
procedures are performed by trained providers with appropriate cervical preparation. WHO reports and multi-country
analyses similarly emphasize that procedural safety is primarily influenced by access to timely, standardized care rather
than by the abortion procedure itself. The overall complication rates observed in our induced abortion cohort are
consistent with these international reports, whereas the higher rates observed in missed abortion cases appear to reflect
differences in the underlying clinical context rather than deviation from global procedural safety benchmarks.® While
MA and IA share procedural similarities, fundamental physiological differences, such as cervical integrity, placental
characteristics, and uterine contractility,” ''may influence the type and incidence of complications. However, existing
literature lacks comprehensive analysis directly comparing these two clinical entities, leaving a critical gap in our
understanding of how pregnancy viability affects surgical outcomes.

Globally, complication rates following second-trimester uterine evacuation vary widely depending on access to
standardized care, provider expertise, and institutional protocols. Studies from high-resource settings consistently report
low complication rates for D&E, whereas data from low-resource environments often reflect higher risks driven by
delays in care and inconsistent cervical preparation. Understanding these contextual factors is essential for interpreting
differences in safety profiles between missed and induced abortions.'**

Addressing this knowledge gap is essential, as a better understanding of the relationship between pregnancy status
(viable vs non-viable) and post-procedural complications could lead to improved risk assessment, procedural modifica-
tions, and tailored patient counseling. Because missed and induced abortions are managed within the same standardized
healthcare framework at our institution, this setting offers an opportunity to examine the impact of pregnancy viability on
complication risk while minimizing health-system-related confounding.

This study aimed to compare complication rates following second-trimester D&E for missed versus induced abortions
and to identify factors associated with increased morbidity. By identifying potential disparities in outcomes, this research
seeks to provide clinicians with data-driven insights that can refine surgical approaches, enhance patient safety, and
ultimately optimize reproductive healthcare.'

Materials and Methods

This was a retrospective observational cohort study between 2002 and 2023 conducted in a single, university-affiliated
tertiary medical center, with a dedicated second-trimester D&E service staffed by experienced attending gynecologists,
including all consecutive cases of women who underwent second-trimester (weeks 13-20) D&E due to one of two
medical indications: (1) Missed Abortion or (2) termination of pregnancy for a viable fetus.

Ethical Approval

The research protocol was approved by The E. Wolfson Medical Center Institutional Review Board (decision number
0199-18-WOMC) on December 24th, 2018. Furthermore, the board also waived the need for informed consent. All
methods were carried out in accordance with relevant declaration of Helsinki guidelines and regulations.
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Dilation and Evacuation Procedure

D&E is performed in the operating room under general anesthesia, and continuous ultrasound guidance by experienced
senior gynecologists is performed all through the procedure, consistent with established second-trimester D&E
protocols.® Cervical preparation was performed using laminaria (osmotic dilators) and/or misoprostol according to
gestational age. The protocols used were as follows:

1. For pregnancies <17 weeks: a single set of laminaria with or without 800 pg vaginal misoprostol administered
6—8 hours prior was used.

2. For pregnancies >17 weeks, laminaria were inserted twice at 6- and 12-hour intervals.

3. In selected cases, cervical preparation consisted solely of misoprostol.

All D&E procedures were performed under general anesthesia with continuous ultrasound guidance by senior attending
gynecologists.

Inclusion criteria were singleton pregnancy, ages between 18 and 45 undergoing second-trimester D&E for the
aforementioned indications. Exclusion criteria included cases with incomplete operative or postoperative documentation,
missing key outcomes (hemorrhage, transfusion, infection), or unavailable gestational age data, and not all relevant
medical data could be extracted. Maternal comorbidities, including hypertension, diabetes, or other chronic medical
conditions, were not used as exclusion criteria.

Cases were divided into two groups based on pregnancy viability at the time of the procedure: the MA group (missed
abortion, non-viable pregnancy) and the IA group (induced abortion, viable pregnancy).

Data collection was performed through a systematic review of medical charts, utilizing the hospital’s electronic
medical record system searching cases by ICD9 and ICD10 codes. Trained clinical research associates were responsible
for data extraction and validation from operative notes and post-up documentation to ensure accuracy and completeness.
Collected variables included patients’ demographic characteristics, obstetric history, and relevant medical background.
Maternal comorbidities and preoperative coagulation profiles were not consistently available in the medical records and
therefore could not be incorporated into the analysis; this is acknowledged as a study limitation. Additionally, although
the study spans more than 20 years, institutional protocols for D&E, including surgical technique, cervical preparation
options, and operator training, remained largely consistent throughout this period, allowing for aggregation of data across
years. The extended study period reflects the relatively low frequency of second-trimester Dilation and Evacuation
Procedures for missed abortion, necessitating long-term data collection to ensure adequate statistical power. The study’s
primary outcome was maternal complications, which were identified using operative reports, anesthesia records, and
postoperative notes documented in the electronic medical record. ICD-9 and ICD-10 coding system was used as well to
insure all cases were identified; all complications were validated manually by trained research staff (as can be seen in
Supplementary Table 1). Complications were defined as the occurrence of one or more of the following adverse events:

retained products of conception, uterine atony, hemorrhage as defined by the need for blood transfusion (DINDO
Classification 2 and above),m*18 DIC, infections, cervical/vaginal laceration, uterine perforation, hysterectomy, and
bladder or ureteral injury documented during the index hospitalization or subsequent clinical follow-up. Given the long
study period, potential temporal variability was assessed descriptively by confirming that core procedural protocols and
provider staffing patterns remained stable across years.

Statistical Analysis

Statistical analyses were conducted using SPSS software (IBM SPSS Statistics, version 27, 2020; IBM Corp., Armonk,
NY, USA). Distribution of continuous variables was assessed for normality prior to analysis, and parametric or
nonparametric tests were applied accordingly. Normally distributed continuous variables were compared using the
independent-samples #-test, and non-normally distributed variables using the Mann—Whitney U-test. Categorical vari-
ables were analyzed using the chi-square test or Fisher’s exact test when expected cell counts were <5. All statistical tests
were two-sided, with a significance level set at p < 0.05. Both statistical significance and clinical relevance were
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considered when interpreting effect sizes, with attention to whether confidence interval width reflected meaningful
differences between groups.

Covariates included in the multivariable logistic regression model were maternal age, gestational age, and parity,
selected based on clinical relevance and data completeness. Variables such as cervical preparation, prior cesarean
delivery, provider identity, and maternal comorbidities were not consistently documented across the full 21-year study
period, these variables could not be reliably incorporated into adjusted analyses. For the same reason, a sensitivity
analysis (including propensity-score modeling) could not be performed. This represents a potential source of unmeasured
confounding.

Results

As can be seen in Table 1. A total of 974 women underwent late surgical abortion procedures in the allocated timeframe.
The Missed abortions group included 202 patients (20.73%), while the induced abortions group included 772 patients
(79.26%).

Notably, a subtle yet statistically significant demographic differences between these groups was observed: women in
the missed abortion cohort were, on average, slightly older than their counterparts (32.05+6.13 years vs 29.06+7.2 years,
p < 0.01). Additionally, they exhibited a higher degree of reproductive history, as evidenced by a greater number of
previous pregnancies (3.39+2 vs 2.8+1.86, p < 0.01) and deliveries (1.54+1.46 vs 1.12+1.32, p < 0.01).

The median gestational age at the time of the abortion differed statistically between groups (p = 0.006), although the
absolute difference was small and unlikely to be clinically significant. Sixteen weeks and 2 days [14 week and 3 days,
18 weeks] days for missed abortion vs 15 weeks and 6 days [14 weeks, 17 weeks, and 3 days] days for induced abortion.

Among the overall complications assessed in our study, there was an increased risk in the missed pregnancy group
with a substantially elevated incidence of complications rate compared to their counterparts undergoing IAs as clearly
described in Table 2. When comparing pre-procedural preparation, another statistically different observation was made.
While the majority of patients in the MA group did not need cervical preparation prior to the procedure (81%), the
majority of patients undergoing the same procedure for IA (79%) was performed following cervical preparation. This
large imbalance in cervical preparation (81% in MA vs 79% in IA) represents a clinically significant difference that may
partially account for the higher hemorrhage and laceration rates observed in the MA group.

Table | Baseline Characteristic

Missed Abortions | Induced Abortions | P-value
N=202 (%) N=772 (%)

Women age at abortion
Mean (SD) 32.05 (6.11) 29.06 (7.17) <0.001
Median [Min, Max] 32 [28, 37] 29 [23, 34]

Gravidity
Mean (SD) 3.39 (2.0) 2.8 (1.86) <0.001
Median [Min, Max] 3 [2, 475] 2[1, 4]

Parity
Mean (SD) 1.54 (1.46) 1.12 (1.32) <0.001
Median [Min, Max] 1[0, 2] 110, 2]

Previous caesarean sections
Mean (SD) 0.21 (0.49) 0.16 (0.48) 0.18
Median [Min, Max] 0 [0, 0] 0 [0, 0]

Gestational age at abortion (days)
Mean (SD) 16.2 (2.3) 15.6 (2.1) 0.006
Median [Min, Max] 16.0 [14.3, 18.0] 15.6 [14.0, 17.3]

Notes: Continuous variables are expressed as mean * standard deviation with median values and the range.
Categorical variables are represented as numbers (percentages %). Gestational age is presented in weeks.days.

4 https: International Journal of Women’s Health 2026:18



Farhadian et al

Table 2 Procedure Outcomes and Complications

Induced Abortions | Missed Abortions | P-value
N=772 (%) N=202 (%)
Overall complications 35 (4.5) 28 (13.9) <0.001
Retained products 20 (2.6) 4 (2.0) 0.808
Uterine atony 1 (0.1) 5(2.5) 0.001
Hemorrhage 10 (1.3) 21 (10.4) <0.001
Blood transfusion 7 (0.9) 15 (7.4) <0.001
Infection 9(1.2) 9 (4.5) 0.005
Perforation 2 (0.3) 0 (0) |
Laceration (vaginal/cervical) 2 (0.3) 0 (0) |
Hysterectomy 1 (0.1) 0 (0) |
DIC 0 (0%) 3 (1.5) 0.007

Notes: Continuous variables are expressed as mean * standard deviation with median values and the
range. Categorical variables are represented as numbers (percentages %). Statistical analysis: Categorical
variables were compared using the chi-square test or Fisher’s exact test, as appropriate.
Abbreviations: |A, induced abortion; MA, missed abortion; DIC, disseminated intravascular
coagulation.

Table 3 Logistic Regression Analysis Examining the Associations
Linked to a Composite of Adverse Outcomes During Dilation and
Evacuation

aOR* 95% ClI p-value

Missed abortion (compared to induced) | 5.70 | 3.02-10.74 | <0.001

Patient age 0.99 0.95-1.04 0.977
Gestational age 1.09 0.96—-1.24 0.168
Nulliparity 1.70 0.87-3.30 0.117

Note: Statistical analysis: Adjusted odds ratios were derived from multivariable logistic
regression analysis.
Abbreviations: aOR, adjusted odds ratio; Cl, confidence interval.

A logistic regression analysis (Table 3) has shown that comparing D&E preformed for MA was associated with
a higher rate of adverse outcomes (including infections and hemorrhage) (aOR 5.7, CI 3.02-10.74, p < 0.01). The
magnitude of the adjusted odds ratio (aOR 5.70) indicates a markedly increased risk, well beyond the threshold of
statistical significance, and the relatively narrow confidence interval (3.02—10.74) supports the clinical relevance of this
association. That being said, cervical preparation or providers experience was not included in the regression model due to
incomplete or inconsistent documentation over the 20-year study period, and this must be considered a potential
confounder.

Discussion
In this retrospective cohort study, substantial differences in complication rates were observed between late surgical
abortions performed for MA and IA. This new evidence offers critical insights into current clinical practice and the
management of second-trimester D&E procedures. Most notably, a significantly elevated incidence of complications,
particularly hemorrhage and the need for blood transfusions, was observed in the MA group compared to the IA group.
A similar increase was noted for DIC and uterine atony. This association remained significant in multivariable logistic
regression.

These findings also provide important context for public perceptions of abortion safety. The markedly lower
complication rates observed in induced abortions compared with procedures following fetal demise suggest that risk is
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driven less by the evacuation procedure itself and more by the underlying clinical condition prompting it. As such, the
process of framing “abortion” as intrinsically dangerous conflates procedure with circumstance; safety appears to largely
depend untimely access to care, standardized cervical preparation, and management of coagulopathy or inflammation
when one is present.

When considering potential contributing factors to the increased complication rates in late MA cases, multiple
physiological and clinical elements must be examined. These may include factors intrinsic to the pregnancy itself,
such as fetal viability status, as well as maternal characteristics and systemic responses. Similar trends have been reported
in previous studies, highlighting the need for further investigation into how viability status influences surgical
outcomes. ' !

One possible explanation for the heightened complication rates in MA cases is the differential inflammatory response
associated with prolonged retention of non-viable fetal tissue. Research has shown that MA triggers a more pronounced
immune reaction compared to viable pregnancies, leading to increased tissue damage within the uterus.”” Retained tissue
fragments can act as a stimulus for both local and systemic inflammatory responses, potentially exacerbating coagulo-
pathy and increasing the risk of hemorrhagic complications, such as post-abortion hemorrhage and uterine atony.®?
These mechanisms align with the findings of historical observations of intrauterine fetal demise (IUFD), which have
linked prolonged fetal retention to coagulopathic complications.”***?7 Another plausible explanation lies in the potential
for bacterial colonization and infection in cases of MA.?®? Unlike IA, where the pregnancy is electively terminated and
fetal tissue is promptly removed, MAs involve a period of fetal demise before uterine evacuation, during which retained
products of conception may create an environment conducive to bacterial overgrowth. This prolonged exposure could
increase the risk of subclinical or overt infections, leading to inflammatory responses that further contribute to uterine
atony and hemorrhage. Even if infections remain undetected before the procedure, the surgical intervention itself could
exacerbate underlying inflammatory changes, intensifying the risk of post-procedural complications.**>?

These mechanisms may be further amplified by prolonged retention of non-viable tissue, which has been associated
with cytokine activation, endothelial dysfunction, and early consumption of clotting factors. Recent studies using
advanced immunologic profiling support these pathways, demonstrating distinct inflammatory signatures in missed
abortion tissue compared with viable pregnancies.?*~*

The substantial difference in cervical preparation protocols between groups likely contributes to the disparity in
complication rates. Cervical ripening reduces the degree of mechanical dilatation required and has been associated with
decreased rates of cervical laceration, hemorrhage, and uterine trauma. Because most MA patients in our cohort
underwent D&E without prior cervical preparation, this variable may act as both a confounder and a mediator,
amplifying the observed risk associated with MA independent of inflammatory or coagulative mechanisms. From
a clinical perspective, these findings support the consideration of routine pre-procedural cervical preparation in second-
trimester D&E for missed abortion, even in cases where spontancous cervical dilatation is present. Development of
standardized perioperative protocols or safety checklists for MA cases may further reduce preventable hemorrhagic and
mechanical complications.

Additionally, an important consideration is whether the underlying cause of fetal demise itself may be contributing to
increased complication rates. Unrecognized maternal conditions, such as thrombophilias, autoimmune disorders, or
placental pathologies—may not only lead to pregnancy loss but also predispose patients to post-procedural
morbidity.>” In our study, patients in the MA cohort were found to have slightly higher maternal age and parity
compared to the IA cohort. These demographic variations may indicate distinct baseline risk factors that could influence
surgical outcomes.

While previous studies have explored the safety of surgical abortions in cases of MA versus IA, the available
evidence remains inconsistent, and no prior research has specifically addressed second-trimester procedures. One study
examining first-trimester surgical abortions found higher rates of complications in MAs, mirroring our findings.** Maru
et al reported that patients undergoing MA had significantly increased rates of hemorrhage, anemia, hypovolemic shock,
and fever compared to those undergoing IA, although their study included both medical and surgical methods of uterine
evacuation.®® In contrast, Hortence et al found higher complication rates in IA cases, particularly for infectious
complications such as sepsis, pelvic peritonitis, and septic shock, as well as mechanical injuries like uterine perforation
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and intestinal lesions.>® However, a crucial distinction in their study was that many IAs were performed in clandestine
settings, where aseptic measures were suboptimal. The authors themselves acknowledged that the overall complication
rates in their study were higher than those reported in the broader literature for both MA and IA groups. Similar findings
have been documented in regions where access to safe abortion services is restricted.*’

It is also important to recognize that many previous studies on this topic were conducted in developing countries or in
nations where 1A was only recently legalized. While legalization and improved accessibility to IA have led to better
patient outcomes in these regions, studies indicate that IA patients in such settings often seek medical care later and in
poorer physical condition compared to MA patients (18). In contrast, Israel provides a legal, accessible, and widely
accepted framework for abortion care, minimizing the risk of delays in treatment and ensuring a more standardized
approach to both MA and IA cases. This uniform care environment allows differences in complication rates between
missed and induced abortions to be interpreted as reflecting underlying clinical context rather than disparities in access,
provider expertise, or procedural standards.

Methodologically, this study differs from many previously published reports by drawing on a long-term, single-center
cohort in which both missed and induced abortions were managed under consistent institutional protocols, with uniform
inclusion criteria and standardized surgical techniques. Such long-duration, single-center datasets are uncommon in this
field, yet they offer an important advantage by minimizing inter-institutional variability and allowing outcomes to be
interpreted within a stable clinical framework. This strengthens the internal validity of our findings and supports the
attribution of observed differences in complication rates to underlying clinical context rather than procedural hetero-
geneity. That said, formal sensitivity analyses comparing early versus later study periods were not performed due to
inconsistent documentation of key variables across years.

These differences across healthcare systems highlight that complication rates are not intrinsic to the D&E procedure
itself but are instead closely tied to system-level factors such as access to timely care, legal status of abortion services,
and availability of cervical preparation.

Beyond demographic and systemic factors, differences in procedural protocols between MA and IA cases must also
be considered. Although the surgical technique for uterine evacuation is largely similar, the clinical context differs
significantly. Because IA is an electively planned procedure, patients routinely undergo cervical preparation prior to
D&E, facilitating safer dilatation and potentially reducing the risk of cervical trauma. In contrast, MA cases are often
unpredictable, and many patients in this group do not receive adequate cervical preparation before the procedure. This
lack of preoperative cervical dilatation may contribute to a higher incidence of mechanical trauma, increasing the
likelihood of complications such as hemorrhage and cervical lacerations.

Importantly, these results reflect outcomes from second-trimester D&E performed in a well-resourced, legally
regulated setting. They cannot be generalized to first-trimester procedures, medical abortions, or contexts where access
to trained providers and cervical preparation is limited. In countries where abortion care is restricted or delayed,
complication rates may be driven by system-level barriers rather than intrinsic procedural risk.

While the demographic variations and differences in procedural preparation make direct comparisons between MA
and IA imperfect, this study provides critical insights into real-world clinical scenarios. The findings highlight the distinct
risk profiles associated with each indication for second-trimester surgical abortion and underscore the need for tailored
perioperative management strategies as they may suggest that risk is driven less by the evacuation procedure itself and
more by the underlying physiologic and clinical context. Factors such as delayed presentation, inflammation or
coagulopathy related to fetal demise, and differences in cervical preparation and perioperative management appear to
play a central role. Accordingly, public and clinical discourse that frames “abortion” as intrinsically dangerous may
conflate procedure with circumstance; safety is more accurately determined by timely access to care, standardized
preparation, and evidence-based clinical pathways.

Beyond its local setting, these findings are relevant to global reproductive health contexts where access to safe
surgical abortion, standardized cervical preparation, and post-procedural monitoring varies. The observed risk differential
between missed and induced abortion underscores the importance of context-specific procedural protocols and trained

clinical teams to mitigate preventable complications.
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Ultimately, this research contributes valuable knowledge to the field of reproductive healthcare, helping providers
enhance risk assessment, optimize procedural planning, and improve patient counseling. By recognizing the heightened
complication risks associated with MA and identifying potential underlying mechanisms, clinicians can implement more
targeted interventions to mitigate risks and enhance patient outcomes.

A comparison with the alternative clinical pathway, continued retention of fetal demise, is clinically relevant.
Prolonged retention of an IUFD is associated with increasing risks of DIC, hemorrhage, and infection, which escalate
with time. Thus, even though D&E for missed abortion is associated with higher complication rates than elective
termination, timely evacuation remains the safer option compared with expectant management, particularly in the
presence of coagulation or inflammatory changes.

This study has several limitations. It is a retrospective design, with data collected in a single tertiary center over
a long-time span with incomplete data such as missing comorbidities. Additionally complication ascertainment partly
relied on administrative ICD coding across a long study period; although all events were manually validated, coding
practices and code availability may have changed over time, which could have affected case capture for some outcomes.
Another limitation of this study is the substantial imbalance in cervical preparation between groups, with most MA cases
undergoing D&E without prior cervical ripening. Because cervical preparation is known to reduce procedural trauma and
hemorrhage, this discrepancy may have acted as an unmeasured confounder, potentially amplifying the observed
difference in complication rates. Adding to the above, we must acknowledge that although procedural practices at our
institution have been stable, the extended timeframe of data collection raises the possibility of unmeasured temporal
variation, such as subtle evolutions in documentation, surgical instruments, or perioperative protocols. Additionally, the
absence of follow-up information limited the ability to assess long-term complications such as intrauterine adhesions,
delayed infection, or later reproductive sequelae. Moreover, although sensitivity or propensity-score analyses may further
reduce residual confounding, these approaches were not feasible in the present study due to inconsistent documentation
of key covariates across the study timeframe. This limitation may contribute to residual confounding and should be

considered when interpreting the findings.

Conclusion
Our study identifies a higher incidence of hemorrhagic and infectious complications in second-trimester D&E for MA
compared to IA, highlighting the need for tailored perioperative management and closer monitoring in MA cases. Adding
to the above, based on these findings, routine pre-procedural cervical preparation and the use of tailored perioperative
protocols for missed abortion cases should be considered to reduce complication rates and improve safety during second-
trimester D&E.

Further research should explore underlying mechanisms, including inflammatory response, coagulation distur-
bances, and cervical preparation, to refine risk-reduction strategies. Using prospective research, implementing
targeted interventions such as pre-procedural cervical preparation and enhanced hemostatic measures may improve

outcomes.
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aOR, Adjusted odds ratio; CI, confidence interval; D&E, dilatation and evacuation; DIC, disseminated intravascular
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