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Objective: This study aims to investigate the risk factors contributing to the recurrence of uterine fibroids in patients undergoing 
laparoscopic myomectomy, providing a basis for clinical treatment.
Methods: A retrospective analysis was conducted on 378 patients who underwent laparoscopic myomectomy between January 2022 
and August 2023 and were subsequently followed up. Based on the recurrence status 6 months post-operation, patients were divided 
into a recurrence group (43 cases) and a non-recurrence group (335 cases). Clinical data of both groups were analyzed using univariate 
analysis, and factors statistically significant in univariate analysis were further evaluated through multivariate logistic regression to 
identify independent risk factors for recurrence post-laparoscopic myomectomy.
Results: Univariate analysis indicated that the proportion of patients with ≥2 fibroids, intramural fibroids, and preoperative serum 
C-reactive protein (CRP) levels ≥4.67 mg/L was significantly higher in the recurrence group (all P<0.05). Multivariate logistic 
regression analysis revealed that having ≥2 fibroids, a uterine size ≥14 gestational weeks, intramural fibroids, and preoperative serum 
CRP levels ≥4.67 mg/L were independent risk factors for recurrence post-laparoscopic myomectomy (OR=1.855, 1.038, 1.917, 1.208, 
1.154, respectively; all P<0.05).
Conclusion: The presence of ≥2 fibroids, intramural fibroids, and preoperative serum CRP levels ≥4.67 mg/L are identified as 
independent risk factors for the recurrence of uterine fibroids post-laparoscopic myomectomy. Regular follow-ups should be conducted 
for patients with these risk factors to timely detect potential recurrence risks and implement preventive and therapeutic measures 
accordingly. The number of fibroids, their location, and preoperative serum CRP level have a strong predictive ability for recurrence 
after laparoscopic myomectomy, effectively identifying patients with recurrence while excluding those without recurrence.
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Uterine fibroids rank among the most common benign tumors in gynecology, impacting millions of women worldwide.1 

While generally benign, their growth can lead to significant symptoms including pain, bleeding, infertility, and a marked 
decrease in quality of life.2 A variety of treatment options exist, with surgical removal being one of the most frequently 
employed methods. However, post-surgical recurrence remains a significant challenge in the management of uterine 
fibroids, with recurrence rates reaching up to 50%.3,4 Identifying the risk factors for post-operative recurrence is crucial 
for improving patient prognosis and guiding clinical practice. Previous research has focused on identifying clinical and 
pathological characteristics of patients, such as the size, number, and location of fibroids, as well as patient age and 
ethnicity.5 However, the predictive value of these factors remains limited and varies across different populations. 
Furthermore, the role of preoperative serum C-reactive protein (CRP) levels, a marker of inflammation, in predicting 
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post-operative recurrence has not been fully explored.6 Therefore, developing a predictive model that takes into account 
multiple risk factors could provide clinicians with a more accurate assessment of recurrence risk, thereby offering 
personalized treatment plans to patients.

This study aims to analyze patient medical records to investigate the risk factors for post-operative recurrence in 
patients with uterine fibroids and to develop a risk prediction model based on these factors. Through this research, we 
aim to provide a more scientific and personalized basis for the post-operative management of patients with uterine 
fibroids, thereby reducing recurrence rates and improving patient quality of life. This study seeks to fill gaps in the 
existing literature and may guide future clinical practices, opening new avenues for the treatment and management of 
uterine fibroids.

Materials and Methods
General Information
This study retrospectively analyzed the clinical data of 378 patients who underwent laparoscopic myomectomy at the 
People’s Hospital from January 2022 and August 2023 and were followed up postoperatively. Based on recurrence during 
the follow-up period, patients were divided into a recurrence group (43 cases) and a non-recurrence group (335 cases). 
Recurrence criteria were defined as the emergence of new uterine fibroids with a diameter >1 cm confirmed by pelvic 
ultrasound, gynecological examination, or surgery 6 months postoperatively. Inclusion criteria were as follows: patients 
in both groups met the related diagnostic criteria specified in the “Clinical Disease Diagnosis and Therapeutic Effect 
Judgment Standards” and were diagnosed with uterine fibroids via pathological examination; postoperative histopatho
logical examination confirmed the diagnosis of uterine leiomyoma; patients had complete clinical and follow-up data; all 
underwent laparoscopic myomectomy; and postoperative imaging evaluations showed no residual fibroids. Exclusion 
criteria included patients with a history of uterine fibroid removal surgery; patients who had been treated with 
medications for uterine fibroids; and surgical procedures involving open surgery, combined laparoscopic and hystero
scopic myomectomy, or sole hysteroscopic myomectomy. The study was approved by the institutional medical ethics 
committee.

Surgical Procedure
Under general anesthesia and in the bladder lithotomy position, routine disinfection and draping were performed, 
followed by catheterization and the placement of a uterine manipulator. Three abdominal punctures were made for the 
insertion of the laparoscope and surgical instruments. Pitressin was injected at the fibroid junction to promote uterine 
contraction. The myometrial surface layer over the fibroid was incised with an electric hook, the fibroid capsule was 
isolated, and the fibroid was grasped with a clamping forceps for blunt dissection and complete removal.7 Continuous 
layered suturing was used to close the uterine incision, followed by inspection of the surgical field for hemostasis and 
pelvic cavity irrigation before suturing the abdominal incisions. All patients were regularly followed up for 6 months 
post-surgery to observe for recurrence.

Observation Indicators
(1) Univariate analysis was performed on the clinical data of both groups, including patient age, body mass index (BMI), 
age at menarche, number of fibroids, fibroid size, uterine size, fibroid location, use of ultrasound during surgery, 
preoperative serum hemoglobin (Hb) level, preoperative serum C-reactive protein (CRP) level, number of pregnancies 
before surgery, pathological type, postoperative treatment with gonadotropin-releasing hormone agonists (GnRH-a), and 
postoperative pregnancy and childbirth history.8 Serum Hb and CRP levels were measured as follows: approximately 
4 mL of fasting venous blood was drawn preoperatively, centrifuged (3000 rpm, 10 minutes), and the serum was 
separated for serum Hb level determination with an automatic cell counter and serum CRP level measurement by 
immunoturbidimetry. (2) Multivariate logistic regression analysis was employed to compare variables with statistically 
significant differences in univariate analysis and identify independent risk factors for recurrence following laparoscopic 
myomectomy.
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Statistical Methods
Data were analyzed using R version 3.5 software. Categorical data were presented as [number (%)] and analyzed using 
the χ2 test. Risk factor analysis was conducted using multivariate logistic regression. A P-value <0.05 was considered 
statistically significant.

Results
Univariate Analysis
The univariate analysis revealed that the proportions of patients with ≥2 fibroids, intramural fibroids, and preoperative 
serum CRP levels ≥4.67 mg/L were significantly higher in the recurrence group compared to the non-recurrence group, 
with statistically significant differences (all P<0.05). These findings are detailed in Table 1.

Multivariate Logistic Regression Analysis
Using the recurrence after laparoscopic myomectomy as the dependent variable, and the indicators with statistically 
significant differences in the univariate analysis as independent variables, a multivariate logistic regression model was 
applied. The results indicated that having ≥2 fibroids, intramural fibroids, and preoperative serum CRP levels ≥4.67 mg/L 

Table 1 Comparison of Clinical Data and Electrocardiogram Information Between Early Recurrence Group and Early Non- 
Recurrence Group

Item Number  
of Cases

Early Recurrence 
Group (n=43)

Early Non-Recurrence 
Group (n=335)

Test Statistic 
Value (t/χ2)

P value

Age (years) 1.354 0.63

≥35 188 25 (58.14) 163 (48.66)
<35 190 18 (41.86) 172 (51.34)

BMI (kg/m2) 1.422 0.88

<25 239 20 (46.51) 219 (65.37)
≥25 139 23 (53.49) 172 (34.63)

Age at Menarche 1.432 0.75

<13 143 24 (55.81) 119 (35.52)
≥13 235 19 (44.19) 216 (64.48)

Number of Fibroids 4.65 0.01
<2 200 16 (37.21) 184 (54.97)

≥2 178 27 (62.79) 151 (64.48)

Fibroid Diameter (cm) 0.213 0.97
<10 206 22 (51.16) 184 (54.93)

≥10 172 21 (48.84) 151 (45.07)

Uterine Size 0.66 0.52
<14 weeks of gestation 198 23 (53.48) 154 (45.97)

≥14 weeks of gestation 180 20 (46.52) 181 (54.03)

Fibroid Location 5.432 0.002
Subserosal Fibroids 159 11 (25.58) 148 (44.18)

Intramural Fibroids 219 32 (74.42) 187 (55.82)

Intraoperative Ultrasound Use −0.01 0.97
Yes 280 22 (51.16) 119 (35.52)

No 98 21 (41.86) 216 (64.48)

Preoperative Serum CRP Level (mg/L) 9.432 0.023
<4.67 249 22 (51.16) 227 (67.76)

≥4.67 129 21 (48.84) 108 (32.24)

Number of Preoperative Pregnancies −0.01 0.97
<2 157 27 (62.79) 130 (38.81)

≥2 221 16 (37.21) 205 (61.19)
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were identified as risk factors for recurrence after laparoscopic myomectomy (OR=1.038, 1.321, 1.543, respectively), 
with each showing statistically significant differences (all P<0.05). These findings are presented in Table 2.

Despite no statistically significant differences in basic demographic information and related medical histories between 
the two groups, the most significant indicators identified in both univariate and multivariate analyses were the number of 
fibroids, location of fibroids, and preoperative serum CRP level (mg/L). These variables were further analyzed using 
logistic regression based on statistical outcomes, and ROC curves were drawn. The results suggested that the area under 
the ROC curve (AUC) for predicting recurrence after laparoscopic myomectomy based on the number of fibroids was 
0.863 (95% CI: 0.826 to 0.901, P<0.001), for fibroid location was 0.749 (95% CI: 0.580 to 0.697, P<0.001), and for 
preoperative serum CRP level was 0.839 (95% CI: 0.797 to 0.881, P<0.001). The combined predictive value of the 
number of fibroids, fibroid location, and preoperative serum CRP level for recurrence after laparoscopic myomectomy 
had an AUC of 0.903, with a sensitivity of 73.7% and a specificity of 84.2% (Table 3, Figure 1).

Discussion
Uterine fibroids are most prevalent among women of reproductive age and are hormone-dependent benign tumors. 
Initially, the condition is often asymptomatic, lacking distinct symptoms or signs.9,10 As it progresses, some patients may 
experience abdominal pain and irregular vaginal bleeding. Fibroid size can rapidly increase during pregnancy or with the 
use of oral contraceptives but may decrease postpartum or upon discontinuation of contraceptives.11 After menopause, 
fibroid growth ceases, indicating a close relationship between the development of uterine fibroids and the internal levels 
of estrogen and progesterone. If left untreated, uterine fibroids can progress to malignancy, reducing the patient’s quality 
of life. Many factors influence the recurrence of uterine fibroids after surgery, including incomplete removal during 
surgery, leading to regrowth under hormonal influences, or the persistence of pathological factors post-surgery.12 Despite 
numerous studies on post-myomectomy recurrence, a consensus has not been reached. This study focuses on identifying 
risk factors for recurrence after laparoscopic myomectomy in patients with uterine fibroids to provide a basis for targeted 
preventative measures and reference for future research on preventing recurrence.13

Table 2 Multivariate Unconditional Logistic Regression Analysis of Factors Affecting Recurrence After Laparoscopic 
Myomectomy in Patients with Uterine Fibroids

Variable β Value SE Value Wald χ2 Value PValue OR Value (95% CI Value)

Age (years) 1.654 1.234 1.087 >0.05 3.121 (0.432~29.04)

BMI (kg/m2) 0.653 0.321 3.765 >0.05 1.01 (0.432~3.54)

Age at Menarche 0.034 0.013 8.123 >0.05 1.03 (0.432~1.096)
Number of Fibroids 0.654 0.231 9.874 <0.05 1.038 (1.013~1.076)

Fibroid Diameter (cm) 0.143 0.065 3.543 >0.05 1.032 (0.543~1.104)

Uterine Size 0.643 0.045 7.432 >0.05 1.213 (0.443~1.043)
Fibroid Location 0.185 0.054 8.432 <0.05 1.321 (1.019~1.543)

Preoperative Serum CRP Level (mg/L) 0.143 0.154 8.543 <0.05 1.543 (1.432~1.765)

Number of Preoperative Pregnancies −0.321 0.342 5.321 >0.05 1.043 (1.003~1.021)

Table 3 Logistic Regression Analysis of Predictive Factors for Recurrence After 
Laparoscopic Myomectomy

Item Univariate Multivariate

OR (95% CI) P value OR (95% CI) P value

Number of Fibroids 0.75 (0.58–0.70) 0.02 0.73 (0.60–0.89) 0.04
Fibroid Location 0.84 (0.78–0.88) 0.01 0.81 (0.65–0.77) 0.02

Preoperative Serum CRP Level 0.86 (0.83–0.90) 0.01 0.84 (0.72–0.90) 0.01
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Multivariate logistic regression analysis in this study identified the number of fibroids ≥2, uterine size ≥14 weeks of 
gestation, intramural fibroids, and preoperative serum CRP level ≥4.67 mg/L as risk factors for recurrence post- 
laparoscopic myomectomy. This may be due to the earlier onset of menstruation leading to earlier peaks of estrogen, 
more menstrual cycles, and higher hormone levels, making early menarche an independent risk factor for recurrence.14 

Patients with early menarche should be encouraged to have regular postoperative follow-ups to detect potential 
recurrence early and possibly undergo medical intervention with mifepristone or short-acting oral contraceptives to 
improve prognosis and avoid rehospitalization and surgery.15 The fundamental cause of high recurrence risk is 
incomplete fibroid removal and postoperative residuals. The more fibroids identified during surgery, the harder complete 
removal becomes, with small fibroids often being missed.4,16 Additionally, a higher number of fibroids indicates more 
pathological factors in the patient, and surgery alone cannot remove these factors, thus increasing the risk of post
operative recurrence. To avoid recurrence, clinicians should conduct thorough gynecological examinations using color 
Doppler ultrasound and select highly skilled surgeons for laparoscopic operations to minimize the risk of residual fibroids 
and improve surgical outcomes.17,18 A uterine size ≥14 weeks suggests a larger uterine morphology, narrowing the 
surgical field under laparoscopy and limiting operational space, thus increasing the risk of injuring surrounding tissues 
and perioperative complications. Therefore, careful preoperative pelvic examination, understanding the size and location 
of fibroids, and formulating the best surgical plan are crucial. Preoperative medication to reduce gonadotropin release and 
shrink tumor size can also create more operational space, minimizing damage to surrounding tissues and improving 
patient outcomes.19,20 Intramural fibroids, being enclosed by myometrium on all sides, are easily overlooked and more 
likely to be left behind, increasing the risk of postoperative recurrence. CRP, which rises sharply in the plasma during 
infection or tissue damage, can activate complement and enhance phagocytosis. Abnormal CRP levels indicate an 
inflammatory response, and long-term inflammation in patients with uterine fibroids can exacerbate the proliferation of 
spindle smooth muscle cells and fibrous connective tissue, increase hormone receptor expression, and disrupt the normal 
uterine structure, raising the risk of recurrence. Clinically, the expression of inflammatory factors can be suppressed with 
antibiotics, antivirals, and biologics to eliminate inflammation and control further disease progression postoperatively.

This study is limited by its retrospective design, which may introduce selection bias. The sample size, although large, 
is from a single institution, limiting the generalizability of the findings. Additionally, the follow-up duration of 6 months 

Figure 1 Illustrates the Receiver Operating Characteristic (ROC) curves for predicting recurrence after laparoscopic myomectomy based on three indicators: number of 
fibroids, location of fibroids, and preoperative serum CRP levels.
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may not capture long-term recurrence patterns, and other potential confounding factors, such as genetic predispositions or 
lifestyle factors, were not fully explored. Further multi-center, prospective studies with longer follow-up are needed to 
validate these results.

Conclusion
This study found that intraoperative ultrasound, ≥2 previous births, and postoperative GnRH-a treatment are protective 
factors against recurrence after laparoscopic myomectomy in uterine fibroid patients. Additionally, the number and 
location of fibroids, along with preoperative serum CRP levels, are strong predictors of recurrence, enabling effective 
identification of at-risk patients while excluding those without recurrence.
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