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Abstract

Uterine fibroids are common benign tumors that often necessitate surgical intervention.
However, such procedures can result in complications that have a detrimental impact on
patient recovery and quality of life. In this review, we sought to identify and assess risk
factors associated with surgical complications in the treatment of uterine fibroids. A com-
prehensive analysis of clinical studies and relevant literature was conducted to explore com-
mon complications, including hemorrhage, infection, and damage to surrounding organs.
Furthermore, we examined patient-specific risk factors such as age, comorbidities, and fi-
broid characteristics. Based on the findings from the literature, we propose preventive
strategies to mitigate these risks, including preoperative planning, minimally invasive sur-
gical techniques, and enhanced postoperative care protocols. Additionally, tailored surgi-
cal approaches and improved perioperative management can help reduce the incidence of
complications, improving patient outcomes and quality of life. These conclusions provide
actionable insights for clinicians to optimize treatment plans and minimize risks for patients

undergoing surgery for uterine fibroids.
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1 Introduction

Uterine fibroids, also known as leiomyomas or myomas, are the most common benign tumors in
women of reproductive age, affecting approximately 70-80% of women by the age of 501, They
originate from aberrant smooth muscle cells in the smooth muscle layer of the uterus and can
vary greatly in size, number, and location, causing a range of symptoms such as heavy menstrual
bleeding, pelvic pain, abdominal discomfort, and reproductive problems[z]. Despite their benign
nature, uterine fibroids can significantly impact a woman’ s quality of life and are a leading cause
of hysterectomy worldwidel3!. The precise etiology of uterine fibroids remains unclear; how-
ever, there is consensus that genetic, hormonal, and environmental factors play crucial roles!l.
Uterine fibroids are more prevalent among women of African descent than among women of
other ethnicities, and women of African descent are more likely to develop fibroids at a younger
age and experience more severe symptoms[S]. The presence of fibroids can lead to significant
morbidity, including anemia due to heavy menstrual bleeding, and can adversely affect fertility
and pregnancy outcomes!¢),

Surgical intervention remains a cornerstone in the management of symptomatic uterine fi-
broids. Myomectomy, hysterectomy, and uterine artery embolization are among the most com-
mon surgical options”). Although these procedures can effectively alleviate symptoms and im-
prove quality of life, they are not without inherent risks. Surgical complications such as hem-
orrhage, infection, and damage to surrounding organs can occur, necessitating a thorough un-
derstanding of the risk factors and the development of effective preventive strategies[g]. Surgical
complications associated with uterine fibroid treatment can significantly impact patient outcomes
and healthcare resources. Complications such as hemorrhage, infection, and postoperative adhe-
sions can prolong hospital stays, increase healthcare costs, and adversely affect patient recovery
and quality of lifel). Therefore, understanding the risk factors associated with these complica-
tions is essential for optimizing surgical outcomes and minimizing patient morbidity“o].

Recent clinical studies have yielded valuable insights into the risk factors and prevention strate-
gies for surgical complications associated with the removal of uterine fibroids. The objective of
this clinical review is to provide a comprehensive summary of the most prevalent surgical tech-
niques for the treatment of uterine fibroids, along with an analysis of the associated complications
and risk factors. Furthermore, this review outlines strategies for the prevention of these compli-

cations.

2 Common Types of Surgical Approaches for the Removal of Uterine Fi-
broids

2.1 Laparoscopic Surgery

Laparoscopic surgery, also known as minimally invasive surgery, has gained considerable popu-
larity as a treatment option for uterine fibroids, mainly due to the numerous advantages it offers

over traditional open surgery. This technique involves the use of a laparoscope, a thin, lighted
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tube with a camera, which allows the surgeon to visualize the pelvic organs on a monitor and
perform the procedure through small incisions. Laparoscopic myomectomy is the preferred sur-
gical approach due to its ability to reduce postoperative pain, shorten hospital stays, and facilitate
a quicker recovery compared to open myomectomy[“]. Studies have shown that laparoscopic
myomectomy is an effective intervention for improving health-related quality of life (HR-QoL)
and reducing symptom severity in patients with symptomatic uterine fibroidst'?. However, the
procedure requires a high level of surgical skill and experience, and the risk of complications such
as bleeding and infection, although lower than in open surgery, remains a concernl!®, Addi-
tionally, the size, number, and location of the fibroids can influence the feasibility and success of

laparoscopic surgery[“].

2.2 Open Abdominal Surgery

Open abdominal surgery, or laparotomy, remains the standard treatment for uterine fibroids,
particularly in cases where fibroids are large, numerous, or located in positions difficult to access
laparoscopically. This approach involves a larger incision in the abdomen to allow direct access
to the uterus. While open myomectomy is highly effective in removing fibroids and alleviating
symptoms, it is associated with prolonged hospital stays, increased postoperative pain, and a longer

5], Despite these drawbacks, open

recovery period compared to minimally invasive techniques!"
surgery is sometimes necessary to ensure complete removal of fibroids and to manage compli-
cations such as severe bleeding[lé]. Furthermore, studies have indicated that open myomectomy
can result in significant improvements in HR-QoL and symptom severity, although it carries an

elevated risk of adhesions and other postoperative complications'”].

2.3 Uterine Artery Embolization

Uterine artery embolization (UAE) is a minimally invasive procedure that involves the injection
of embolic agents into the uterine arteries to block blood flow to the fibroids, causing them to
shrink and die. This technique is particularly advantageous for women who wish to avoid surgery
and preserve their uterus!'®). UAE has been shown to markedly improve HR-QoL and reduce
symptom severity in patients with symptomatic uterine fibroids!"”.. However, this procedure is
not without risks. Potential complications include post-embolization syndrome (characterized

20] )

by pain, fever, and nausea), infection, and, in rare cases, premature ovarian failurel Long-

term studies have demonstrated that while UAE is effective in the short term, there is a higher

(21]

likelihood of requiring additional interventions compared to surgical options*!). Nevertheless,

UAE remains a valuable alternative for patients seeking a less invasive treatment with a shorter

recovery time(22,

3 Complications Associated with the Surgical Removal of Uterine Fi-

broids
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Figure 1. Types of surgical treatment for uterine fibroids and the associated complications.

3.1 Hemorrhage and Blood Transfusion Requirements

Hemorrhage is one of the most common and significant complications associated with uterine
fibroid surgery. The risk of excessive bleeding is particularly high during procedures such as my-
omectomy and hysterectomy due to the vascular nature of the uterus and the fibroids themselves.
Studies have shown that intraoperative blood loss can be substantial, often necessitating blood
transfusions to manage the patient’s hemodynamic status. For instance, a study conducted in
Tanzania reported that 19.1% of women undergoing hysterectomy for uterine fibroids required
a blood transfusion, highlighting the prevalence of this complication[g]. The need for transfusion
not only increases the complexity and cost of the surgical procedure but also poses additional risks
of complications, including transfusion reactions and infections. To mitigate the risk of excessive
bleeding, it is reccommended to optimize hemoglobin levels prior to surgery, utilize intraoperative

hemostatic agents, and employ meticulous surgical techniques to control bleeding[g].

3.2 Infection

Another significant postoperative complication is infection at the surgical site following uterine
fibroid surgery. These infections can range in severity from superficial wound infections to more
severe intra-abdominal infections, including pelvic abscesses and peritonitis. The incidence of
postoperative infections can be influenced by several factors, including the duration of surgery,
the patient’ s baseline health status, and the presence of comorbid conditions such as diabetes.
A study from Haiti emphasized the significant impact of infections on the quality of life and

recovery of women undergoing surgery for uterine fibroids, with a notable percentage of patients
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experiencing postoperative infections?®. Preventive measures such as prophylactic antibiotics,
strict aseptic techniques, and careful postoperative monitoring are essential to reduce the risk of

infections(?%/.

3.3 Organ Injury

Injury to adjacent organs is a serious complication that can occur during uterine fibroid surgery,
particularly during complex procedures like myomectomy and hysterectomy. The bladder, ureters,
and intestines are susceptible to injury due to their proximity to the uterus. Such injuries can lead
to significant morbidity, including urinary and gastrointestinal complications. A population-
based study in Korea highlighted the long-term risks associated with organ injury during my-
omectomy, emphasizing the need for careful surgical planning and techniquem. The use of
advanced imaging techniques preoperatively and intraoperative guidance can help in identifying

and preserving these vital structures24,

3.4 Postoperative Adhesions and Pain

Postoperative adhesions and chronic pain are common complications following uterine fibroid
surgery. Adhesions may form as a consequence of surgical trauma and subsequent inflammation,
leading to chronic pelvic pain, bowel obstruction, and infertility. Chronic pain, on the other
hand, can significantly affect the patient” s quality of life and may require long-term manage-
ment strategies. A systematic review identified several modifiable risk factors for the development
of postoperative adhesions, including surgical technique and the use of adhesion barriers?®!. Bf-
fective pain management protocols, including the use of multimodal analgesia and minimally

invasive surgical techniques, can help reduce the incidence and severity of chronic pain[26].

4 Risk Factors

4.1 Patient Characteristics

Patient characteristics, including age, body mass index (BMI), and the presence of comorbidi-
ties, significantly influence the risk of complications following uterine fibroid surgery. Advanced
age is associated with an increased risk of perioperative complications, including elevated rates
of bleeding and infection[?”]. Additionally, there is substantial evidence that obesity, as indicated
by a high BMI, is a well-documented risk factor for surgical complications. Obese patients are
more likely to experience longer operative times, increased blood loss, and higher rates of wound
infections!?8], Comorbid conditions such as diabetes, hypertension, and cardiovascular diseases
further complicate the surgical landscape. These conditions can impair wound healing, increase
the risk of thromboembolic events, and exacerbate intraoperative and postoperative complica-
tions!??!, Therefore, a thorough preoperative assessment of these patient characteristics is crucial

for risk stratification and planning appropriate perioperative management strategies.
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Figure 2. Risk factors and preventative strategies for surgical complications of uterine fibroids .

4.2 Tumor Characteristics

The characteristics of the fibroids themselves, including size, location, and number, are critical
determinants of surgical risk. The presence of larger fibroids is associated with increased surgical
complexity, longer operative times, and higher intraoperative blood lossiY. The location of the
fibroids also plays a significant role. For example, fibroids located near vital structures such as
the bladder or bowel increase the risk of organ injury[m. Multiple fibroids can complicate the
surgical procedure, making complete resection more challenging and increasing the likelihood
of residual diseasel2. Preoperative imaging and careful surgical planning are essential to address

these challenges and minimize the risk of complications.

4.3 Surgical Technique

The selection of surgical technique and the surgeon’ s experience are pivotal in determining
the outcome of uterine fibroid surgeries. Minimally invasive techniques, including laparoscopic
and robotic-assisted surgeries, have been linked to reduced blood loss, shorter hospital stays, and

[33], However, the extent to which these

quicker recovery times compared to open surgeries
benefits are realized depends on the suroeon’ s expertise and experience with these techniques.
g q
Surgeons with extensive experience in minimally invasive procedures tend to have lower com-
plication rates and better outcomes34, Conversely, less experienced surgeons may face higher
rates of conversion to open surgery, increased operative times, and higher complication rates35],

Continuous training and adherence to standardized surgical protocols are essential to optimize
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surgical outcomes and minimize risks.

5 Current Status and Challenges of Prevention Strategies

5.1 Preoperative Evaluation and Preparation

Preoperative evaluation and preparation are crucial steps in minimizing the risk of complications
during and after uterine fibroid surgery. Comprehensive preoperative assessments, including
imaging studies such as MRI and ultrasound, help in accurately determining the size, location,
and number of fibroids, which are essential for surgical planning[36]. Additionally, preoperative
blood tests to assess hemoglobin levels and coagulation profiles are necessary to anticipate and
manage potential intraoperative bleeding!*”). Preoperative optimization of comorbid conditions,
such as diabetes and hypertension, is also critical, as these conditions can increase surgical risks(38!,
Despite these measures, challenges remain in accurately predicting and mitigating all potential
complications, particularly in patients with large or multiple fibroids or those with previous sur-

gical histories(!.

5.2 Improvement in Surgical Technique

Advancements in surgical techniques have significantly contributed to reducing the risk of com-
plications associated with uterine fibroid surgeries. Minimally invasive procedures, such as laparo-
scopic and robotic-assisted myomectomy, have been shown to reduce intraoperative blood loss,

(28] The use of tem-

postoperative pain, and recovery time compared to traditional open surgeries
porary vascular occlusion techniques, such as the application of microsurgical vascular clips, has
been effective in controlling intraoperative bleeding during the enucleation of large fibroids!®].
However, the learning curve associated with these advanced techniques and the availability of
specialized equipment can be limiting factors in their widespread adoption[4°]. Additionally, the
risk of morcellation-related dissemination of undiagnosed malignancies remains a concern, ne-
cessitating careful patient selection and thorough preoperative evaluation!*7).

In a review by Herrmann et al. examining the incidence, risk factors, complications, and pre-
vention of adhesions following laparoscopic myomectomy (LM)*!, it was highlighted that de-
spite the well-known advantages of laparoscopic surgery, such as reduced pain, decreased blood
loss, and shorter hospital stays, myomectomy remains a high-risk procedure for adhesion forma-
tion. Notably, the data indicated that at least one in five patients developed post-surgical adhe-
sions, which can lead to severe complications like small bowel obstruction, chronic pelvic pain,
and impaired fertility. The study also emphasized the importance of surgical experience and min-
imizing tissue trauma to reduce adhesion formation. Developing effective prevention strategies
for post-operative complications of uterine fibroid removal has been a pivotal focus of recent re-
search. For instance, the use of biocompatible materials and anti-adhesion barriers has shown
promise in reducing the incidence of post-surgical adhesions!*!!. Additionally, tissue trauma and

the surgeon’ s experience are critical factors influencing adhesion formation. Therefore, it can be
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reasonably deduced that the implementation of meticulous surgical techniques and the utilization

of advanced laparoscopic instruments can help mitigate these risks.

5.3 Postoperative Management and Follow-up

Effective postoperative management and follow-up are essential components of a comprehensive
strategy to prevent complications following uterine fibroid surgery. Early mobilization, adequate
pain control, and monitoring for signs of infection or hemorrhage are critical in the immediate
postoperative period[38]. Long-term follow-up, including regular gynecological examinations
and imaging studies, is necessary to monitor for the recurrence of fibroids and to manage any
late-onset complications such as adhesions or chronic pelvic pain[42]. The use of pharmacological
agents, such as GnRH analogs, in the postoperative period can help reduce the risk of fibroid

28] However, adherence to follow-up protocols can be challenging for patients, and

[37]

recurrence

there is a need for improved patient education and support systems to ensure compliance

6 Future Research Directions

Future research should focus on the long-term outcomes of different surgical approaches and the
development of novel materials and techniques to further reduce surgical complications. Studies
are needed to evaluate the effectiveness of new anti-adhesion agents and their long-term safety
profiles. Moreover, research into personalized medicine approaches, where surgical techniques
and preventive measures are tailored to individual patient characteristics, could offer significant
advancements in reducing complications. The integration of advanced imaging technologies
and robotic-assisted surgeries also holds potential for improving surgical precision and outcomes.
Continuous education and training programs for surgeons are essential to keep up with the latest

advancements and ensure the highest standards of patient care.

7 Conclusion

In summary, uterine fibroid surgery, despite being a prevalent and often necessary intervention
for many women, carries the risk of several complications that can significantly impact patient
recovery and quality of life. This review has synthesized findings from numerous clinical studies
and identified the primary risk factors associated with these surgical complications, as well as

proposed effective preventive strategies.
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