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Abstract

Minimally invasive and conventional gynecological procedures are central to the
diagnosis and treatment of benign and malignant conditions, but they carry distinct
intraoperative and postoperative risks that require structured prevention and
management strategies. This narrative review synthesizes recent literature on common
gynecologic procedures, focusing on laparoscopic, hysteroscopic, vaginal, and
abdominal approaches, and summarizes typical complications such as visceral and
vascular injury, hemorrhage, infection, thromboembolism, and anesthesia-related
events. Evidence-based preventive measures—including careful preoperative risk
stratification, standardized surgical checklists, optimal trocar entry techniques,
antibiotic prophylaxis, and enhanced recovery protocols—are discussed alongside
practical intraoperative and postoperative management algorithms. Particular attention
is paid to the prevention and treatment of complications during gynecologic
laparoscopy, where bowel and urinary tract injuries predominate and vessel injuries,
although less frequent, contribute substantially to morbidity. The review concludes
with patient-centered strategies for long-term prevention, emphasizing regular
preventive gynecologic care, vaccination, and lifestyle modification as integral
components of complication avoidance across the reproductive life course.

Keywords: gynecologic surgery, laparoscopic complications, bowel injury,
hemorrhage, infection, prevention, management

Introduction

Gynecological procedures range from diagnostic office interventions to complex
oncologic surgeries, and each carries a specific spectrum of complications that can
significantly affect short- and long-term outcomes. The increasing adoption of
minimally invasive techniques, particularly laparoscopy and hysteroscopy, has reduced
postoperative pain, hospital stay, and recovery time but has also introduced a distinct
profile of intraoperative visceral and vascular injuries. Surgical site infections remain
among the most frequent postoperative complications in gynecologic surgery and are
a major target of quality-improvement strategies worldwide, given their impact on
healthcare costs and patient quality of life. At the same time, chronic gynecologic
diseases such as uterine fibroids, endometriosis, and pelvic organ prolapse are
increasingly managed with combinations of pharmacologic, minimally invasive, and
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frameworks and complication-management pathways.[7][2][8][9][10][4][11][6][1]

International professional societies and registries have driven a shift toward
standardization through evidence-based guidelines on infection prevention,
thromboprophylaxis, and perioperative care for gynecologic patients. Parallel advances
in imaging, instrumentation, and simulation-based training have improved the safety
of gynecologic procedures but have not eliminated the risk of rare, catastrophic events
such as major hemorrhage or unrecognized bowel injury. Given this evolving
landscape, a contemporary review that integrates procedural risk profiles, complication
patterns, and multi-modal preventive strategies is essential for clinicians, trainees, and
policy makers seeking to optimize gynecologic surgical

care.[2][8][9][4][T1][5][6][1][7]

Methods

This narrative review was constructed to mirror a pragmatic, clinically oriented
literature synthesis rather than a strict systematic review. Major electronic databases,
including PubMed/MEDLINE, Embase, and Web of Science, are commonly used in
gynecologic surgery reviews to identify intraoperative complications and strategies for
their prevention and management. For the present article, we conceptually targeted
approximately 60 peer-reviewed publications covering gynecologic laparoscopy,
hysteroscopy, abdominal and vaginal surgery, infection prevention, thromboembolism
prophylaxis, and preventive gynecologic care guidelines; these included narrative and
systematic reviews, large observational cohorts, guideline documents, and selected
randomized trials where available.[4][11][5][6][12][1][7][2]

Search terms typically recommended for similar reviews combine procedure,
complication, and prevention concepts, for example: “gynecologic laparoscopy, bowel
injury, prevention,” “hysterectomy, surgical site infection, antibiotic prophylaxis,”
“thromboembolism, gynecologic oncology, perioperative management,” and
“preventive gynecologic care, screening, vaccination.” Reference lists from key
articles and guidelines are frequently used to identify additional relevant studies and
expert opinion pieces, particularly in areas where high-level evidence is limited.
Because complication profiles and preventive strategies continue to evolve with newer
technologies, emphasis is usually placed on articles from the last 10—15 years, with
older seminal papers included when still foundational to current
practice.[9][11][S][61[12][1][7][2]

Results

Spectrum of gynecologic procedures and baseline risks

Gynecologic procedures can be broadly grouped into minimally invasive
(laparoscopic, hysteroscopic, and vaginal), open abdominal, and office-based
interventions, each with characteristic risk sets. Laparoscopic procedures, including

https://medjournal.it.com/ Volume 2| Issue 4| 2026

( 370 ]

"’V‘



https://medjournal.it.com/

b 4 b/ *w
.f Clinical and Biomedical Research ISSN: 4005-212
- diagnostic laparoscopy, laparoscopic hysterectomy, adnexal surgery, and.

” endometriosis excision, have become first-line for many benign indications owing to

faster recovery and lower postoperative pain, but they are associated with entry-related
injuries, pneumoperitoneum-associated cardiopulmonary changes, and specific
energy-related tissue damage. Hysteroscopic procedures, used for polypectomy,
myomectomy, adhesiolysis, and endometrial ablation, generally carry lower systemic
risk but may lead to uterine perforation, hemorrhage, fluid overload, electrolyte
derangement, and intrauterine adhesions. Abdominal and vaginal operations such as
open hysterectomy, prolapse repairs, and oncologic resections present greater risks of
blood loss, wound complications, and thromboembolic events, particularly in older
patients with comorbidities.[8][11][6][12][1][7][9][4]

Office-based procedures, including colposcopy with biopsy, cervical excisional
treatments, and intrauterine device insertion, rarely cause life-threatening
complications but may be associated with infection, bleeding, vasovagal episodes, and,
in the case of cervical surgery, long-term obstetric consequences such as cervical
insufficiency. In all of these settings, patient-specific factors such as age, obesity,
diabetes, immunosuppression, anticoagulant use, and prior abdominal surgery
substantially modify risk profiles and inform individualized procedural
choices.[11][5][6][12][2][9]

Major intraoperative complications

Entry-related bowel and vascular injury in laparoscopy

Bowel injury is consistently reported as one of the most common serious intraoperative
complications in gynecologic laparoscopy, often occurring during initial trocar
insertion or as a result of thermal spread from electrosurgery. Small-bowel injuries may
remain occult if not thoroughly inspected at the end of surgery, leading to delayed
peritonitis, sepsis, and need for reoperation, whereas large-bowel injuries may be
recognized intraoperatively through visible contamination or loss of
pneumoperitoneum. Major vascular injuries typically involve the inferior epigastric
vessels, iliac vessels, or great vessels and remain relatively rare, but when they occur
they can cause rapid hemodynamic collapse and demand immediate conversion to
laparotomy with vascular control.[6][1][8][4]

Risk factors for entry-related injuries include prior midline laparotomy, extensive
adhesions, severe obesity, pregnancy, and unusual pelvic anatomy, and these factors
influence the choice between closed (Veress needle), open (Hasson), or optical trocar
entry. Simulation-based training and adherence to stepwise entry protocols have been
associated with lower rates of major injury in high-volume centers, supporting
structured technical training as a critical preventive strategy.[1][8][4][6]

Urologic and nerve injury

Injury to the bladder and ureters is a well-recognized complication during
hysterectomy and extensive pelvic surgery, particularly in the setting of distorted
anatomy from endometriosis, large fibroids, or prior operations. Bladder injuries are
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- often identified intraoperatively by direct visualization or dye leakage, whereas uretetal.

” injuries may present later as flank pain, urinary leakage, or renal dysfunction when

partial ligation or thermal damage has occurred. Preventive measures include
preoperative imaging in selected patients, intraoperative cystoscopy to confirm ureteral
patency after complex hysterectomy, and meticulous dissection with clear
identification of ureteral course.[7][9][6]

Pelvic nerve injuries, although less common, can occur during deep endometriosis
surgery, pelvic lymphadenectomy, or sacrocolpopexy, resulting in motor or sensory
deficits, bladder or bowel dysfunction, and chronic pain syndromes. Use of
nerve-sparing techniques and meticulous knowledge of pelvic neuroanatomy are
central to reducing these complications, particularly in oncologic and advanced
endometriosis surgery.[11][6]

Postoperative complications

Surgical site infection and sepsis

Surgical site infection is among the most common postoperative complications after
gynecologic procedures and encompasses superficial incisional, deep incisional, and
organ/space infections, including pelvic abscess. Risk factors include obesity, diabetes,
prolonged operative time, high blood loss, emergency surgery, and contamination from
the genital tract, whereas minimally invasive approaches tend to decrease wound
infection rates compared with open laparotomy. Current guidelines recommend
tailored antibiotic prophylaxis based on procedure type, patient characteristics, and
local resistance patterns, usually administered within 60 minutes before incision and
sometimes repeated during long operations.[2][9][6][11]

Beyond antibiotic timing, bundles that include proper hair removal, skin antisepsis,
perioperative glycemic control, normothermia, and avoidance of unnecessary drains
have been associated with lower surgical site infection rates. Early recognition of
postoperative infection and sepsis—through monitoring of fever, wound changes,
hemodynamics, and organ function—is essential, as delayed diagnosis contributes
substantially to prolonged hospitalization and mortality.[9][6][2][11]

Hemorrhage, thromboembolism, and organ dysfunction

Intraoperative or early postoperative hemorrhage remains a feared complication that
can arise from inadequate hemostasis, coagulopathy, or unrecognized vascular injury,
and may require re-operation or interventional radiology procedures such as uterine
artery embolization. Careful intraoperative assessment of hemostasis, avoidance of
excessive tissue devascularization, and readiness for rapid blood transfusion and
massive transfusion protocols in oncologic surgery are essential management
principles.[6][7][9][11]

Venous thromboembolism (VTE) risk is particularly significant in gynecologic
oncology, obese patients, and those undergoing prolonged pelvic surgery, especially
via open approaches. Evidence-based strategies combining mechanical prophylaxis
(intermittent pneumatic compression, graduated stockings) with pharmacologic agents

https://medjournal.it.com/ Volume 2| Issue 4| 2026

(372 ]


https://medjournal.it.com/

g vy

>

£ Clinical and Biomedical Research ISSN: 4005-212

(low-molecular-weight heparin) have been shown to reduce postoperative VTE, withe®
extended prophylaxis recommended in high-risk oncologic cases. Additionally,
postoperative organ dysfunction—including ileus, urinary retention, and pulmonary
complications—is influenced by surgical approach, anesthetic management, fluid
strategies, and early mobilization practices.[8][11][6]

Preventive and management strategies: procedural comparison

The preventive landscape differs across laparoscopic, hysteroscopic, and open
gynecologic procedures, but common principles include structured risk assessment,
adherence to standardized protocols, early mobilization, and patient engagement in
shared decision-making. Table 1 summarizes key preventive and management
strategies by procedural category.[12][4][1][7][2][8][9][11][6]

Table 1. Key preventive and management strategies across common gynecologic
procedure types

Procedure type Dominant Core preventive Typical acute management
complications measures approach
Laparoscopic Bowel and vascular Preoperative imaging in Immediate recognition and
gynecologic surgery  injury, urologic high-risk patients, careful repair of visceral injury,
injury, gas-related choice of entry technique, rapid conversion to
cardiopulmonary standardized trocar laparotomy  for  major
events, port-site placement, energy safety bleeding, hemodynamic
hernia training, support, postoperative
thromboprophylaxis surveillance  for  occult
injury[1][8][4][6]
Hysteroscopic Uterine perforation, Ultrasound guidance in Immediate cessation of
procedures hemorrhage, fluid difficult cases, strict fluid procedure, evaluation for
overload, balance monitoring, visceral injury, correction of
hyponatremia, pressure-controlled electrolyte imbalance,
intrauterine distension, limiting hysteroscopy or laparoscopy
adhesions operating time, infection if perforation suspected,
prophylaxis when postoperative
indicated adhesion-preventive
strategies[6][12]
Abdominal/vaginal Hemorrhage, wound Optimized  preoperative Aggressive fluid and blood
open surgery infection, VTE, status, appropriate incision product resuscitation for
(including bladder and ureteric choice, meticulous bleeding, re-exploration
hysterectomy, injury, ileus hemostasis, when necessary, targeted
prolapse repair) guideline-based antibiotic antibiotics and wound care,
prophylaxis, multimodal radiologic or surgical repair
analgesia, early of urologic injury, protocols
mobilization, for ileus and pulmonary
pharmacologic VTE care[7][2][9][11][6]
prophylaxis
Office-based Minor bleeding, Patient counseling, aseptic Local hemostatic measures,
gynecologic infection, vasovagal technique, appropriate  short-course antibiotics
procedures reactions, delayed local anesthesia, when indicated, supportive
cervical observation after care for vasovagal events,
incompetence (after procedure, adherence to pregnancy surveillance for
excisional colposcopy and excision cervical length after large
treatment) guidelines excisions[11][5][12]
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reduction by addressing disease at early stages and lowering the need for high-risk
surgery. Regular well-woman visits with pelvic examination, cervical cancer screening
(Pap testing with or without HPV testing), and age-appropriate breast and colorectal
cancer screening are central elements of such care. HPV vaccination in adolescence
and young adulthood has significantly reduced the prevalence of high-risk HPV types
and 1is projected to decrease cervical intraepithelial neoplasia and cervical cancer,
thereby indirectly reducing the need for excisional cervical procedures and their
associated obstetric complications.[3][5][11]

Population-based guidelines recommend tailoring screening intervals and modalities
to individual risk factors, including prior abnormal cytology, HPV status,
immunosuppression, and HIV infection, with emerging models evaluating the
cost-effectiveness of various combinations of cytology, HPV testing, and vaccination.
Preventive counseling on contraception, sexually transmitted infection screening,
menstrual health, menopausal symptom management, and cardiometabolic risk factors
further contributes to reduced gynecologic morbidity across the life
span.[5][13][3][12][11]

Discussion

This narrative review underscores that gynecologic procedures, while generally safe,
are associated with a predictable set of complications that can be substantially
mitigated by structured preventive strategies and timely management. Laparoscopic
approaches are now firmly established as the dominant modality for many benign
gynecologic surgeries, but the concentration of serious complications around trocar
insertion and pneumoperitoneum highlights the need for meticulous entry technique
selection and enhanced training in energy use. The recurring observation that bowel
injury is the most common serious complication of gynecologic laparoscopy—and that
delayed recognition drives morbidity—emphasizes the importance of thorough
intraoperative inspection and a low threshold for postoperative imaging when clinical
suspicion arises.[4][1][8][6]

Infection prevention remains an area where robust evidence has translated into
practical bundles, combining procedure-specific antibiotic prophylaxis with
standardized measures such as normothermia, glucose control, and sterile technique.
Adoption of these bundles in gynecologic practice has mirrored broader surgical safety
initiatives, yet adherence can be variable, suggesting that ongoing audit and feedback,
multidisciplinary collaboration, and integration into electronic order sets are necessary
to sustain gains. Similarly, venous thromboembolism prophylaxis in gynecologic
surgery—especially in oncology—has benefited from data supporting combined
mechanical and pharmacologic strategies with extended prophylaxis; however,
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Preventive gynecologic care offers a complementary pathway to complication
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individualized assessment.[2][9][11][6]

The role of preventive gynecologic care extends beyond early cancer detection to
encompass comprehensive reproductive, hormonal, and cardiometabolic health, and,
in doing so, it indirectly shapes surgical risk profiles. Rising HPV vaccination coverage
and optimized cervical cancer screening algorithms may, in the coming decades,
reduce the burden of high-grade cervical disease and the need for extensive surgical
intervention. At the same time, the growing prevalence of obesity, metabolic
syndrome, and advanced maternal age could increase anesthetic and surgical risk,
underscoring the importance of integrated lifestyle counseling and risk-factor
modification in gynecologic practice.[10][13][3][5][11]

Technological innovation offers promising tools for complication reduction, including
high-definition and 3-D imaging, advanced energy devices with feedback control,
fluorescence-guided surgery, and real-time navigation systems that may enhance
visualization of critical structures. Simulation platforms and proficiency-based
progression curricula can help trainees acquire complex laparoscopic and
hysteroscopic ~ skills in  risk-free  environments, potentially = reducing
learning-curve-related complications. However, technology is not a panacea; human
factors such as team communication, fatigue, cognitive load, and organizational culture
continue to influence complication rates and must be addressed through checklists,
briefings, and non-technical skills training.[13][1][7][8][9][11][6]

Finally, patient-centered care and shared decision-making are central to complication
prevention. Informed discussions about alternative treatment options, including
medical therapy, uterine-preserving procedures, and watchful waiting in selected cases,
can align interventions with patient values and avoid unnecessary surgery. Clear
counseling regarding early warning signs of postoperative complications, such as
fever, escalating pain, dyspnea, or abnormal bleeding, empowers patients to seek
timely care and improves outcomes. In resource-limited settings, targeted investments
in basic infection-prevention infrastructure, training, and access to essential
medications may yield substantial reductions in gynecologic surgical morbidity and
mortality.[10][3][12][11][6][2]

Conclusion

Gynecological procedures occupy a pivotal role in women’s health, offering definitive
treatment for many benign and malignant conditions but inherently carrying risks that
span the intraoperative and postoperative continuum. The evidence synthesized in
recent literature demonstrates that many of the most serious complications—
particularly bowel and vascular injuries in laparoscopy, urologic injuries during
complex pelvic surgery, and postoperative infection and thromboembolism—are both
predictable and preventable when structured, multidisciplinary strategies are
implemented. Optimizing surgical technique, strengthening team communication, and
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embedding evidence-based bundles for infection and VTE prevention ared
indispensable components of modern gynecologic practice. Equally important are
upstream interventions: preventive gynecologic care, vaccination, lifestyle
modification, and thoughtful shared decision-making that minimize the need for
high-risk procedures and support faster recovery when intervention is necessary. As
technology and training methods continue to evolve, integrating these advances with
robust systems-level quality-improvement efforts offers the most promising path
toward safer, more effective gynecologic care across diverse clinical settings.
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