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Abstract 
Gynecologic procedures are associated with distinct profiles of intraoperative and 
postoperative complications that require structured, protocol-based hospital 
management. Major postoperative complication rates after gynecologic surgery are 
reported around 3–6%, with systemic infections, wound morbidity, hemorrhage, and 
organ injury being the most frequent events,. Laparoscopic gynecologic interventions 
show intraoperative complication rates near 5–6% and postoperative complication 
rates around 6–7%, most commonly hemorrhage, infection, and ileus. Enhanced 
Recovery After Surgery (ERAS) pathways have been shown to reduce overall 
complication rates and length of stay in gynecologic oncology, without increasing 
readmissions,. For obstetric-gynecologic emergencies such as postpartum hemorrhage, 
conservative, surgical, and interventional radiology–guided approaches offer differing 
success rates and resource implications,,. This article summarizes common 
gynecologic and obstetric postoperative complications, describes in-hospital 
management principles, and compares available interventional strategies with a focus 
on postpartum hemorrhage. 
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Introduction 
Gynecologic surgery, including benign, oncologic, and obstetric-related procedures, 
carries a measurable but generally low risk of major perioperative complications. Large 
datasets indicate that major postoperative complications occur in approximately 3.7–
5.4% of women undergoing major or benign gynecologic surgery, with systemic 
infections, wound problems, hemorrhage, and unplanned returns to the operating room 
most frequently reported,. Risk is influenced by age, frailty markers such as 
unintentional weight loss, comorbidities, prior abdominal surgery, and the urgency of 
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the procedure, with emergency surgery conferring markedly higher odds of major 
complications,.[1][9] 
Minimally invasive techniques have reduced morbidity but have introduced specific 
complication patterns, including trocar-related vascular and visceral injuries, need for 
conversion to laparotomy, and postoperative vaginal cuff dehiscence,. In a large series 
of laparoscopic gynecologic procedures, intraoperative complications occurred in 
5.6% of cases—most often conversion to laparotomy and bowel or bladder injuries—
while postoperative complications occurred in 6.5%, dominated by hemorrhage 
revisions, infectious complications, and anemia requiring transfusion. At the same 
time, implementation of ERAS protocols in gynecologic surgery and gynecologic 
oncology has significantly reduced overall complication rates and length of hospital 
stay through multimodal, evidence-based perioperative care,,,.[3][10][4][11][7][12] 
Obstetric hemorrhage remains a leading cause of maternal morbidity and mortality 
worldwide, and postpartum hemorrhage (PPH) demonstrates how multiple surgical and 
non-surgical modalities can be integrated in a stepwise manner. Initial management 
includes aggressive resuscitation, uterotonic therapy, and mechanical or surgical 
measures to achieve hemostasis,. When these fail, options include uterine-sparing 
surgical procedures such as uterine artery ligation, hysterectomy, and increasingly, 
interventional radiology techniques such as uterine artery embolization, which provide 
high hemostatic success while preserving fertility,,. Understanding complication 
profiles and the relative performance of different management options is essential for 
optimizing in-hospital protocols in surgical gynecology and obstetrics.[13][5][6] 
Methods 
This narrative review synthesizes data from peer-reviewed clinical studies, guidelines, 
and reviews on complications after gynecologic surgery and obstetric-gynecologic 
emergencies, with particular focus on laparoscopic gynecologic surgery, ERAS 
pathways, and PPH management. Sources were selected to represent large cohorts, 
contemporary practice, and comparative evaluations of management strategies [1–3],, 
[9–15].[4] 
Quantitative data on success rates of conservative, surgical, and interventional 
radiology–guided management for PPH were abstracted from a recent comparative 
study reporting treatment outcomes across these three modalities. Illustrative bar 
figures and a comparative table were constructed to highlight differences among 
methods in terms of success rate, invasiveness, impact on fertility, and typical 
indications. This review is not a systematic meta-analysis; instead, it aims to integrate 
key quantitative and qualitative findings into a pragmatic framework for hospital-based 
management of gynecologic surgical complications.[8] 
Results 
Spectrum of complications after gynecologic procedures 
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Major postoperative complications after gynecologic surgery occur in a minority of 
patients but are clinically significant. In a large cross-sectional analysis of major 
gynecologic procedures, the prevalence of major postoperative complications was 
3.7%, with postoperative systemic infections (pneumonia, sepsis), wound morbidity, 
and return to the operating room within 30 days being the most common events. Similar 
magnitudes were reported for benign gynecologic surgery, where 5.4% of women 
experienced major intraoperative or 30‑day postoperative complications requiring 
medical or surgical management, and prior abdominal surgery and emergency status 
emerged as strong risk factors. These data underscore that although overall risk is low, 
specific subgroups require heightened perioperative vigilance.[1][9] 
In laparoscopic gynecologic surgery, the complication pattern reflects access- and 
technique-related risks. In a series of 3,351 laparoscopic gynecologic interventions, 
intraoperative complications occurred in 5.6% of cases, led by conversion to 
laparotomy (2.7%) and organ injuries involving the intestine (1.0%), bladder (0.9%), 
and ureter (0.1%). Postoperative complications were recorded in 6.5% of cases and 
included hemorrhage or hematoma requiring revision (1.2%), infections treated with 
antibiotics or drainage (0.8%), transfusion-requiring anemia (0.8%), postoperative pain 
and adhesions (0.7%), cardiopulmonary complications (0.4%), ileus (0.3% total), 
vaginal cuff dehiscence, and rare but serious events such as fistulae, multiorgan 
dysfunction, and compartment syndrome. Complications of laparoscopy are estimated 
at 3–6 per 1000 cases overall, with approximately one-third to one-half occurring 
during initial access.[3][10] 
Perioperative pathways and complication reduction 
ERAS protocols in gynecologic surgery emphasize preoperative optimization, 
standardized anesthesia, opioid-sparing multimodal analgesia, early feeding, and early 
mobilization. Their implementation has been associated with substantial reductions in 
postoperative complications and hospital stay. A meta-analysis of 21 studies in 
gynecologic oncology, encompassing nearly 5,000 patients, reported a 32% reduction 
in the odds of postoperative complications after ERAS implementation (odds ratio 
0.68) compared with standard care. Individual institutional series have similarly shown 
that enhanced recovery pathways shorten length of stay by around four days without 
increasing 30‑day readmission or mortality rates,. These findings suggest that 
structured perioperative care can modify not only the rate but also the severity profile 
of complications in gynecologic surgery,.[4][11][7][12] 
In-hospital management of common complications 
In the hospital setting, management of gynecologic surgical complications is driven by 
hemodynamic stability, organ function, and the nature of the injury. Hemorrhagic 
complications range from stable hematomas, which may be observed, to expanding 
hematomas and active bleeding, which require prompt exploration, suture ligation, and 
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occasionally vascular surgery support,. Minor bleeding from omental or pelvic vessels 
can often be controlled by fulguration or suturing, whereas major vessel injury requires 
immediate pressure, laparotomy, and definitive repair. Postoperative hemorrhage and 
hematoma, representing the most frequent clinical manifestation of postoperative 
complications in laparoscopic series, often mandate reoperation for hemostasis or 
hematoma evacuation.[3][10] 
Infectious complications following gynecologic procedures include superficial wound 
infection, pelvic abscess, and systemic infection. Protocol-based management typically 
consists of culture-guided intravenous antibiotics, image-guided drainage for 
abscesses, and debridement or revision of wound dehiscence as necessary [1–3]. 
Preventive measures such as appropriate perioperative antibiotic prophylaxis, skin 
preparation, and adherence to infection prevention guidelines from professional 
societies further reduce the risk of infection,. Gastrointestinal and urinary tract injuries, 
which may be recognized intraoperatively or postoperatively, are managed with 
primary repair when detected early, diversion or resection when extensive, and 
sometimes interventional radiology drainage for contained leaks or collections,. 
Vaginal cuff dehiscence after hysterectomy can be approached conservatively in 
minimal cases, but most dehiscences requiring re-intervention necessitate surgical 
closure.[10][14][12][3] 
Postpartum hemorrhage as a model of multimodal management 
PPH illustrates the interplay of conservative, surgical, and interventional radiology–
based methods in obstetric-gynecologic emergency care. Initial hospital management 
includes vital sign monitoring, large-bore intravenous access, rapid fluid and blood 
product resuscitation, uterotonic agents, uterine massage, and identification of 
underlying etiologies such as uterine atony, trauma, retained tissue, or coagulopathy. 
Conservative approaches also incorporate mechanical measures such as intrauterine 
balloon tamponade and the use of tranexamic acid. When bleeding persists despite 
these measures, escalation is required.[5] 
Surgical strategies for refractory PPH include uterine compression sutures, uterine or 
internal iliac artery ligation, and ultimately hysterectomy when fertility preservation is 
not possible or maternal life is at imminent risk,. Parallel to surgical approaches, 
interventional radiology (IR) has emerged as a key modality, particularly uterine or 
pelvic arterial embolization. IR offers a minimally invasive means of achieving 
hemostasis, with high success rates, reduced morbidity, and preservation of uterine 
function, making it particularly attractive for women desiring future fertility,,. Over the 
past two decades, pelvic vessel embolization has evolved from an experimental option 
to a central component of obstetric hemorrhage management in adequately resourced 
centers.[13][6][5] 
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A recent comparative study reported that conservative management of refractory PPH 
achieved a success rate of 45.8%, surgical management 88.0%, and IR-guided 
management 71.4%. These data highlight that while conservative measures are 
essential as first-line therapy, definitive hemorrhage control more often requires 
invasive techniques, with surgical methods demonstrating the highest success but at 
the cost of potential loss of fertility, whereas IR occupies an intermediate position, 
providing good success with uterine preservation,,,.[6][8][13][5] 
Comparison of PPH management methods 
Table 1 summarizes key features of conservative, surgical, and IR-guided management 
in hospital-based PPH care, integrating success rates and qualitative characteristics. 
Table 1. Characteristics of main in-hospital management methods for refractory 
postpartum hemorrhage 
Parameter Conservative 

therapy 
Surgical 
management 

Interventional 
radiology (IR) 

Typical 
components 

Uterotonics, uterine 
massage, balloon 
tamponade, 
tranexamic acid [5], 
[6] 

Compression 
sutures, uterine/iliac 
artery ligation, 
hysterectomy [5], 
[6] 

Uterine or pelvic 
artery embolization 
[13], [5], [6] 

Approximate 
reported 
success rate (%) 

45.8 [8] 88.0 [8] 71.4 [8] 

Invasiveness Low High (laparotomy 
often required) 

Moderate 
(percutaneous 
arterial access) 

Need for 
general 
anesthesia 

Often no Usually yes Often yes or deep 
sedation 

Fertility 
preservation 

High Variable; 
hysterectomy non-
preserving [5], [6] 

High in most series 
[13], [5], [6] 

Resource 
requirements 

Widely available, 
ward/theater-based 

Operating theater, 
surgical team 

IR suite, trained 
interventional 
radiologist 

Typical role in 
algorithm 

First-line and 
bridging therapy [5], 
[6] 

Second-
line/definitive when 
others fail [5] 

Second-line or first-
line in specialized 
centers [13], [5], [6] 
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Using the comparative success rates described above, the relative performance of these 
methods can be visualized with a bar graph. 

 
This figure illustrates that surgical management yields the highest success in 
hemorrhage control in reported series, followed by IR-guided therapy and then purely 
conservative approaches. However, the choice of strategy in the hospital must balance 
maternal hemodynamic status, availability of resources (especially IR capability), and 
fertility wishes, underscoring the need for individualized, protocol-based escalation.[8] 
Discussion 
Postoperative complications after gynecologic surgery are relatively infrequent but 
encompass a broad range of severity, from minor infections and hematomas to organ 
failure and death. The reported major complication rates of 3.7–5.4% across large 
gynecologic cohorts demonstrate that risk is concentrated in specific populations, 
particularly older or frail women, those with significant comorbidities, or those 
undergoing emergency procedures, which can increase the odds of major 
complications nearly twentyfold,. These findings support the integration of 
preoperative risk stratification tools into routine practice, including assessment of 
functional status, nutritional markers such as unintentional weight loss, and history of 
prior abdominal surgery, to guide perioperative planning and patient counseling,.[1][9] 
Minimally invasive gynecologic surgery has shifted the complication spectrum toward 
access-related vascular and visceral injuries and postoperative events such as vaginal 
cuff dehiscence. While overall complication rates remain low, the 5.6% intraoperative 
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and 6.5% postoperative complication rates reported for large laparoscopic series 
emphasize the importance of surgical expertise, standardized entry techniques, and 
prompt recognition of organ injury,. Early intraoperative detection allows for 
immediate repair or conversion to laparotomy, which may reduce the likelihood of 
catastrophic sequelae such as peritonitis, fistula formation, and multiorgan dysfunction 
seen in delayed presentations. Robust training in laparoscopic entry techniques and 
simulation-based rehearsal may further diminish the incidence of these 
complications.[3][10] 
ERAS pathways exemplify how system-level interventions can modify postoperative 
outcomes in gynecologic surgery. Their success in reducing complications and 
shortening hospital stays, without increasing readmissions, likely derives from 
cumulative small benefits: optimized fluid balance, early mobilization, improved pain 
control, and reduced opioid exposure,,,. From a hospital management perspective, 
ERAS implementation requires multidisciplinary collaboration spanning surgeons, 
anesthesiologists, nurses, physiotherapists, and dietitians. When implemented 
faithfully, the 32% relative reduction in complications observed in gynecologic 
oncology meta-analysis suggests that ERAS can be one of the most impactful quality-
improvement measures in surgical gynecology.[4][11][7][12] 
PPH management demonstrates the necessity of having multiple, complementary 
modalities within the same institution and of clearly defined escalation algorithms. 
Conservative measures are universally available and constitute the cornerstone of 
initial therapy, but their limited success in refractory hemorrhage (approximately 
45.8% in one comparative study) underscores that they cannot be relied upon alone in 
severe cases,,. Surgical management, with reported success of 88.0%, remains the 
definitive option when conservative and IR therapies fail or are unavailable, yet carries 
significant implications for future fertility and perioperative risk,,. IR-guided 
embolization offers a compelling intermediate option, with success rates around 71.4% 
and the advantage of uterine preservation, aligning with the broader trend toward 
organ-sparing interventional strategies in obstetrics and gynecology,,,.[13][5][6][8] 
From a practical standpoint, hospitals aiming to optimize outcomes in surgical 
gynecology should focus on three pillars. First, robust preoperative assessment and 
ERAS-based perioperative pathways can reduce baseline complication risk and length 
of stay,,,. Second, standardized intraoperative safety protocols and timely recognition 
of complications, especially in laparoscopic surgery, can prevent progression from 
manageable injuries to life‑threatening events,. Third, structured emergency algorithms 
for obstetric-gynecologic crises such as PPH, incorporating rapid conservative 
measures, availability of experienced surgeons for advanced hemostatic procedures, 
and, where possible, access to interventional radiology, can maximize both survival 
and long-term reproductive outcomes,,,. Institutions that invest in training, 
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multidisciplinary communication, and 24/7 availability of these services are best 
positioned to minimize the burden of postoperative and postprocedural complications 
in gynecology and obstetrics.[10][5][11][6][7][12][8][3][13][4] 
Conclusion 
Gynecologic and obstetric surgeries are generally safe, yet a predictable spectrum of 
complications demands vigilant, protocol-driven in-hospital management. Evidence 
shows that targeted perioperative strategies, including ERAS pathways, structured 
laparoscopic safety practices, and tiered algorithms for emergencies such as PPH, can 
substantially reduce complications while preserving fertility and quality of life [1–3],, 
[9–15]. Hospitals that integrate conservative, surgical, and interventional radiology 
techniques into cohesive multidisciplinary care pathways are likely to achieve the best 
outcomes for women undergoing gynecologic and obstetric procedures.[4] 
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