
R E V I E W

Comparison of the Surgical Treatment of Adnexal 
Masses in Pediatric and Adolescent Patients by 
Gynecologic Surgeons versus Pediatric Surgeons, 
a Systematic Review
Greg J Marchand 1, Daniela Gonzalez Herrera1, McKenna Robinson1, Emily Kline1, Sarah Mera1, 
Nidhi Pulicherla1, Michelle Koshaba1, Ali Azadi2,3

1Marchand Institute for Minimally Invasive Surgery, Department of Research, Mesa, AZ, USA; 2College of Medicine, University of Arizona, 
Department of Obstetrics and Gynecology, Phoenix, AZ, USA; 3School of Medicine, Creighton University, Department of Obstetrics and Gynecology, 
Phoenix, AZ, USA

Correspondence: Greg J Marchand, Marchand Institute for Minimally Invasive Surgery, Department of Research, 10238 E. Hampton, Ste. 212, Mesa, 
AZ, 85209, USA, Tel +1 4809990905, Fax +1 4809990801, Email gm@marchandinstitute.org

Background: Adnexal masses in pediatric patients are an uncommon pathology, and treatment often raises the question of whether 
Gynecologic surgeons (those graduating OBGYN residencies and associated fellowships) or Pediatric and general surgeons (those 
graduating general surgery or other non-obgyn residencies and fellowships) are better suited to perform the procedure.
Aim: To compare gynecologic surgeons and pediatric surgeons regarding the surgical management of ovarian lesions, whether 
through laparotomy or laparoscopic procedures.
Methods: We searched all major databases for relative studies.
Results: We found that gynecologic surgeons had lower complication rates (mean 9.5% vs 14.9%) and recurrence rates (mean 10.7% 
vs 10.8% for laparoscopic) than pediatric surgeons. Additionally, gynecologic surgeons performed more ovarian-sparing surgeries 
(90% vs 55%) and had fewer laparoscopies converted to laparotomies (mean 8% vs 48%). Hospital stay was shorter with gynecologic 
surgeons (mean 1.9 days vs 2.1 days). The incidence of accidental tumor spillage was also higher among pediatric and general 
surgeons than it was with the gynecologic surgeons.
Conclusion: Gynecologic surgeons may be associated with better outcomes compared to pediatric surgeons in the surgical manage
ment of pediatric and adolescent female patients with ovarian masses. Limitations include heterogeneity among studies, small number 
of included studies, and reliance on observational data.
Keywords: ovarian mass, ovarian-sparing surgery, laparotomy, laparoscopy, pediatric surgeons, gynecologic surgeons

Introduction
The most frequent ovarian masses in a pediatric and adolescent population are benign neoplasms and functional cysts, 
both of which can be causes for ovarian torsion.1 Malignancies in this population are usually germ cell tumors, which 
contrasts the adult population, which are more commonly the result of epithelial cell malignancies.2 In the United States, 
tumors of the female genital tract in adolescents and children are uncommon, with an incidence of 2.6 cases per 100,000 
girls annually.3 The majority of ovarian lesions are benign or physiologic, although ovarian malignancy in adolescents 
and children accounts for 10–20% of all ovarian masses and 1–2% of all pediatric cancers.4

Adnexal torsion is an uncommon cause of acute abdominal pain in pediatric and adolescent females, and affects 
approximately 4.9 out of 100,000 children each year.5 Torsion of the ovary and pedicle are gynecologic emergencies.6 If 
left untreated, they have the potential to cause adnexal necrosis, venous congestion and lifelong reduced fertility.7
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The reduction of arterial and venous blood flow results from the adnexa twisting around the ovarian pedicle, which 
causes adnexal torsion.8 Oophorectomy was the most frequently performed procedure in the past for the management of 
ovarian torsion.9 However, in recent years, the trend has changed toward the preservation of adnexa even in cases where 
the fallopian tube or ovary does not seem viable during surgery.10

In children with adnexal masses, acute abdominal pain, persistence of the mass, suspected ovarian torsion, and 
suspicion of malignancy are among the most common indications for surgical management.11 Except for cases where 
malignancy is suspected, preservation of as much healthy ovarian tissue as possible after removing the adnexal mass is 
preferred.12 Recent years have shown an increasing amount of literature speaking to the viability of ovarian-sparing 
surgery (OSS) as an effective alternative in a large percent of cases.13,14 Although laparoscopy has many advantages over 
laparotomy, there are no quality data on which is superior for OSS, and laparoscopic OSS has become more and more 
common in adults, as evidenced by the recent publication of a large case series.15 Since the first published series in the 
pediatric literature, a few papers and case series utilizing a comparable laparoscopic technique have appeared in recent 
years, speaking to the viability of OSS in pediatric and adolescent populations suffering from adnexal masses.16,17

One possible reason for potential differences may be specialized training in obstetrics and gynecology residency 
programs focused on ovarian preservation. For example, the American College of Obstetricians and Gynecologists 
(ACOG) strongly promotes preservation of adnexal structures regardless of appearance, unless unavoidable, whereas 
similar guidelines from pediatric or general surgery organizations are less emphatic.

Our study aims to compare the success rates and complications for pediatric and general surgeons versus gynecologic 
surgeons for the surgical management of adnexal masses in pediatric or adolescent populations. Success rates were 
defined as higher rates of ovarian-sparing surgeries, lower rates of conversion to laparotomy, shorter hospital stays, and 
lower recurrence rates. Complications included intraoperative issues such as tumor spillage and other surgical adverse 
events.

Methods
We performed this study based on the PRISMA guidelines and recommendations.18

A meta-analysis was not performed due to the small number of included studies (n=7), significant heterogeneity in 
study designs and reporting, and the observational nature of all included studies, which precluded reliable pooling of 
data. Instead, we conducted a qualitative synthesis to ensure high accuracy in summarizing trends.

Information Sources and Search Strategy
We utilized a strategy for our search by combining these keywords: (“ovarian mass” OR “ovarian tumor” OR “ovarian 
torsion”) AND (“laparotomy” OR “laparoscopic” OR “ovarian-sparing surgery”). Regarding the sources of data, we 
searched the Cochrane Library, Medline, Web of Science, PubMed, ClincalTrials.Gov and SCOPUS databases in the 
search process. We searched from each database’s inception until March 1st 2024.

Study Selection
We started by screening the titles and abstracts. We then conducted a full-text screening. Finally, we choose the 
qualifying articles in accordance with the following eligibility requirements:

Case cohort: laparotomy and laparoscopic management of ovarian lesions by surgeons having completed a four year 
residency in obstetrics and gynecology, with or without any subsequent fellowship or ancillary training.

Control cohort: laparotomy and laparoscopic management of ovarian lesions by pediatric and general surgeons, which 
consisted of any surgeons who have not completed a four year residency program in obstetrics and gynecology.

Intervention: laparotomy and laparoscopic management of ovarian lesions of pediatric and adolescent females.
Outcome: the duration of hospital stay, the incidence of complications, the recurrence rate of the same condition, the 

incidence of tumor spillage, the rate of ovarian-sparing surgeries, and the total number of laparoscopies converted to 
laparotomies.

1. Studies performed in centers located in the United States or Canada.
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2. Studies including adolescent and pediatric females with ovarian lesions who underwent surgical management 
(laparoscopic or laparotomy).

3. Studies that compare pediatric and general surgeons to gynecologic surgeons in surgical treatment of ovarian 
lesions. For the purposes of this analysis, we considered any surgeons completing an obgyn residency regardless of 
additional training to be “gynecologic surgeons”, and considered any surgeons not completing an obgyn residency 
to be “pediatric or general surgeons”.

4. Prospective and retrospective studies were included.

Exclusion Criteria
1. Reviews, surveys, abstracts, and meta-analyses.
2. Studies conducted outside Canada and the United States.
3. Studies that included postmenopausal women with ovarian masses.

Quality Assessment
Since we ultimately involved only observational studies, we used the National Heart, Lung, and Blood Institute 
(NHLBI), which evaluates 14 categories in each clinical study.19 Each study got a score from 1 to 14 and the overall 
average score will be calculated.

Data Extraction
Two different categories of data were taken from the included papers. The first type includes demographic information 
about the patients involved and the baseline data for our results. The second category was quality assessment data. 
Microsoft Excel was used to carry out the data collection process.20

Results
Summary of the Included Studies
Our search results are demonstrated in the PRISMA flow chart found in Figure 1. We involved seven studies21–27 that 
met the inclusion criteria of our systematic review. Our study involved 896 pediatric and adolescent female patients with 
ovarian lesions divided into two cohorts; the laparoscopic cohort which involved 574 patients who underwent laparo
scopic surgery and the laparotomy cohort which involved 322 patients who underwent laparotomy surgery. Six hundred 
and thirteen pediatric and general surgeons were included, as well as 263 gynecologic surgeons who performed the 
surgical management of these patients. The mean age of the included patients was 12.8 years. Table 1 shows the 
characteristics of the included studies and the demographics of the included patients.

Results of Quality Assessment
Since we included seven observational studies,21–27 we assessed their quality using NHLB. The observational studies’ 
mean score was 10.7 out of 14. Table 2 shows a summary of the quality assessment of the included studies.

Systematic Review Results
Table 3 contains a concise comparison of key outcomes between gynecologic and pediatric/general surgeons.

Length of Hospital Stay
Four included studies assessed the duration of hospital stay; Schenkman et al21 and Michelotti et al25 were performed by 
pediatric surgeons not trained in obstetrics and gynecology, Savasi et al27 was performed by gynecologic surgeons, and 
Alberto et al23 was performed by both. Savasi et al27 and Alberto et al23 reported that the mean duration of hospital stay 
after laparoscopic surgeries by gynecologic surgeons was 2.5 and 1.3 days, respectively (mean 1.9 days). In contrast, 
Schenkman et al,21 Michelotti et al,25 and Alberto et al23 reported that the mean duration after laparoscopic surgeries by 
pediatric and general surgeons was 2.22, 1.85, and 2.3 days, respectively (mean 2.12 days). So, the hospital stay was 
lower with the gynecologic surgeons than with the pediatric surgeons.
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Incidence of Intraoperative Complications
Five of the included studies reported the incidence of intraoperative complications. Schenkman et al,21 Michelotti et al,25 

and Yousef et al22 were performed by pediatric and general surgeons, Savasi et al27 was performed by gynecologic 
surgeons, and Alberto et al23 was performed by both. Savasi et al27 and Alberto et al23 found that 4.3% and 14.7% of the 
laparoscopic cohort by gynecologic surgeons suffered from intraoperative complications, respectively (mean 9.5%), 
while Schenkman et al,21 Michelotti et al,25 Alberto et al,23 and Yousef et al22 found that 40%, 2%, 5% and 12.5% of the 
laparoscopic cohort by pediatric and general surgeons suffered from intraoperative complications, respectively (mean 
14.9%). These results suggest that the incidence of complications with the gynecologic surgeons was lower than that with 
the pediatric and general surgeons.

Figure 1 PRISMA flow diagram of our literature search.
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Table 1 Characteristics of the Included Studies and the Demographics of the Included Patients

Study ID Alberto 2020 Knaus 2022 Michelotti 2010 Rogers 2014 Savasi 2009 Schenkman 
2008

Yousef 2016

Country US US US Canada US US Canada

Study design Retrospective 
study

Retrospective 
study

Retrospective study Retrospective 
study

Retrospective 
study

Retrospective 
study

Retrospective study

Study duration 2004-2018 2010-2020 1992-2007 2003-2012 2001-2006 1992-2006 1991-2011

Ovarian lesion Ovarian torsion Ovarian 

dermoids

Benign lesions, germ cell 

tumor

Ovarian 

dermoids

Ovarian 

dermoids

Cyst Torsion Benign and malignant 

tumors

Sample size Laparoscopy 71 279 148 40 23 5 8

Laparotomy 7 139 73 26 18 8 51

Age, years, (mean, SD) Laparoscopy 12.5 (4.1) 15 14 12.9 12.6 4.8 13.6

Laparotomy 14 13 12.5 16.3

Ovarian mass size (CM) Laparoscopy 7.3 6.4 NR 8.0 (3.2–16) 7.1 5 14.1

Laparotomy 11.4 14.4

Specialty of operating 
surgeon

Ped/Gen 
Surg

60 260 221 0 0 13 59

Gynecology 34 122 0 66 41 0 0

Side of the lesion Unilateral NR NR NR 59 (89%) 41 19 55

Bilateral 7 (11%) 0 1 3

Abbreviation: NR, Not Reported.
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Table 2 Summary of the Quality Assessment of the Included Studies

Alberto 
2020

Knaus 
2022

Michelotti 
2010

Rogers 
2014

Savasi 
2009

Schenkman 
2008

Yousef 
2016

1. Was the research question or objective in this 
paper clearly stated?

1 1 1 1 1 1 1

2. Was the study population clearly specified 
and defined?

1 1 1 1 1 1 1

3. Was the participation rate of eligible persons 
at least 50%?

1 1 1 1 0 1 1

4. Were all the subjects selected or recruited 
from the same or similar populations (including 
the same time period)? Were inclusion and 
exclusion criteria for being in the study 
prespecified and applied uniformly to all 
participants?

0 1 1 1 1 1 1

5. Was a sample size justification, power 
description, or variance and effect estimates

0 0 0 0 0 0 0

6. For the analyses in this paper, were the 
exposure (s) of interest measured prior to the 
outcome(s) being measured?

1 1 1 1 1 1 1

7. Was the timeframe sufficient so that one 
could reasonably expect to see an association 
between exposure and outcome if it existed?

1 1 1 1 1 1 1

8. For exposures that can vary in amount or 
level, did the study examine different levels of 
the exposure as related to the outcome (eg, 
categories of exposure or exposure measured 
as a continuous variable)?

1 1 1 1 1 1 1

9. Were the exposure measures (independent 
variables) clearly defined, valid, reliable, and 
implemented consistently across all study 
participants?

1 1 1 1 1 1 1

10. Was the exposure(s) assessed more than 
once over time?

0 0 1 0 0 0 0

11. Were the outcome measures (dependent 
variables) clearly defined, valid, reliable, and 
implemented consistently across all study 
participants?

1 1 1 1 1 1 1

12. Were the outcome assessors blinded to the 
exposure status of participants?

N/A N/A N/A N/A N/A N/A N/A

13. Was the loss to follow-up after baseline 20% 
or less?

1 1 1 1 1 1 1

14. Were key potential confounding variables 
measured and adjusted statistically for their 
impact on the relationship between exposure(s) 
and outcome(s)?

1 0 1 1 1 1 1

Total score (out of 14) 10/14 10/14 12/14 11/14 10/14 11/14 11/14

Abbreviation: N/A, Not Applicable.
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Postoperative Recurrence of the Same Adnexal Pathology
Rogers et al26 that was performed by gynecologic surgeons, Yousef et al22 that was performed by pediatric and general 
surgeons, and Alberto et al23 which was performed by both, reported the recurrence rate of the treated pathology. 
Regarding the laparoscopic cohort by gynecologic surgeons, Rogers et al26 and Alberto et al23 reported that 6 (15%) and 
2 (6.3%) of the participants showed recurrence of the pathology, respectively (mean 10.65%), while Yousef et al22 and 
Alberto et al23 reported 1 (12.5%) and 5 (9.1%) patients with recurrence after surgeries performed by pediatric and 
general surgeons, respectively (mean 10.8%). Regarding the laparotomy cohort, Rogers et al26 reported that 1 (3.8%) of 
the participants showed recurrence pathology, while Yousef et al reported 4 (7.8%) patients with recurrence. These 
findings revealed that the recurrence rate was higher with the pediatric and general surgeons than with the gynecologic 
surgeons in both laparoscopic and laparotomy cohorts.

Unintended Tumor Spillage (Capsule Rupture)
Knaus et al24 compared laparoscopic surgeries and laparotomy surgeries performed by pediatric or general surgeons and 
gynecologic surgeons. Their analysis revealed that the incidence of tumor spillage was 14% in laparotomy, 17% in 
laparoscopy, and 6% in laparoscopy converted to laparotomy, p = 0.15. The incidence of tumor spillage showed no 
significant difference by surgical approach and was higher among pediatric and general surgeons than gynecologic 
surgeons, though specific rates by surgeon type were not uniformly reported.

Oophorectomy versus Ovarian Sparing Procedures
In total, 117 (45%) of the pediatric and general surgeons performed oophorectomies and 143 (55%) performed ovarian- 
sparing surgeries, while 12 (10%) of gynecologic surgeons performed oophorectomies and 110 (90%) performed ovarian- 
sparing surgeries. Alberto et al23 reported that 96.7% of the gynecologic surgeons performed ovarian-sparing surgeries 
and 90.5% of pediatric and general surgeons performed ovarian-sparing surgeries.

Conversion from Laparoscopy to Laparotomy
Knaus et al24 and Alberto et al23 reported the total number of laparoscopies converted to laparotomies. In total 48 
conversions occurred in Knaus et al;24 41 (85.4%) of them were performed by pediatric and general surgeons, and three 
(6.25%) were performed by gynecologic surgeons. Alberto et al23 found that the total number of laparoscopies converted 
to laparotomies was 9. Of these, 6 (10.9%) were performed by pediatric and general surgeons and 3 (9.4%) were 
performed by gynecologic surgeons. As a result, we found that the gynecologic surgeons cohort was associated with 
a higher incidence of ovarian sparing surgeries and a lower incidence of conversion of laparoscopy to laparotomy when 
compared to the pediatric and general surgeons cohort.

Table 3 Comparison of Key Outcomes Between Gynecologic and Pediatric/General Surgeons

Outcome Gynecologic Surgeons Pediatric/General Surgeons

Length of Hospital Stay (mean days) 1.9 2.1

Intraoperative Complications (mean %) 9.5 14.9

Postoperative Recurrence Rate - Laparoscopic (mean %) 10.7% 10.8%

Postoperative Recurrence Rate - Laparotomy (mean %) 3.8% 7.8%

Unintended Tumor Spillage Lower Incidence Higher Incidence

Ovarian-Sparing Surgeries (%) 90% 55%

Laparoscopies Converted to Laparotomies (mean %) 8% 48%
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Discussion
In recent years, several studies have begun to focus on the surgeries to preserve ovarian function as opposed to 
oophorectomy for ovarian lesions and ovarian torsion.16 Many studies have analyzed the long-term consequences, 
specifically ovarian reserve in benign lesions and survival in tumors that were later found to include malignancy.16,28

Because laparoscopic OSS has the advantages of parenchyma-sparing resections and minimally invasive procedures, 
it has emerged as the approach of choice for benign ovarian cysts in adult women.29 However, it has been demonstrated 
that even this conservative approach can diminish the ovarian reserve to some degree. This damage is associated with 
a number of parameters, including tumor size and laterality, the laparoscopic technique (tissue handling), histology, and 
use of hemostatic techniques (electrocoagulation). Interestingly, some reports in adult patients have even suggested that 
laparoscopic OSS may be superior to open surgery in regard to the preservation of healthy ovarian tissue.28,29

Although laparoscopic ovarian-sparing lesion removal has become more common in recent years, there is still no 
consensus that this is the standard of care for children and adolescents in the US.30 Concern arises about the possibility of 
tumor rupture, particularly in cases where a malignancy may not be identified prior to surgery.30

In our study, we found that the gynecologic surgeons tended to have a lower incidence of complications and lesion 
recurrence rates than pediatric and general surgeons.

Additionally, the gynecologic surgeons performed a larger number of ovarian-sparing surgeries and had fewer 
conversions to laparotomy when beginning from the laparoscopic approach. Also, hospital stay was shorter with the 
gynecologic surgeons than with the pediatric and general surgeons, while the incidence of tumor spillage was higher with 
pediatric and general surgeons than it was with the gynecologic surgeons.

One possible cause for these results is more specialized training in obstetrics and gynecology residency programs 
specific to ovarian preservation. Very strong language appears in the latest committee opinion on this topic published by 
the American College of Obstetricians and Gynaecologists (ACOG), specifically promoting “preservation of the adnexal 
structures regardless of the appearance of the ovary”, and that a “surgeon should not remove a torsed ovary unless 
oophorectomy is unavoidable, such as when a severely necrotic ovary falls apart”.31 Our authors were unable to find any 
similarly strong guidelines published by pediatric or general surgery professional organizations.

Previous studies have reported findings consistent with ours. In 2015, Campbell et al32 conducted a study that 
included 1322 patients with ovarian torsion. They compared the management of adolescent ovarian torsion by pediatric 
and general surgeons against gynecologic surgeons and proved that the gynecologic surgeons were much more likely to 
perform OSS than pediatric surgeons.

Also, they reported that the recurrence rate was similar to pediatric and general surgeons and gynecologic surgeons. 
Another recent systematic review was performed by Dasgupta et al33 to find the optimal management of ovarian torsion. 
Their findings revealed that the incidence of OSS was higher with the gynecologic surgeons than with pediatric and 
general surgeons.

Excluding those that were included in this review, when examining original studies that have delved into OSS and 
conversion to laparotomy, there are several notable findings. First, Delehaye et al,34 found that pediatric and general 
surgeons overall performed 142 (41%) total oophorectomies and 208 (59%) ovarian-sparing surgery. When looking at 
retrospective studies, Szymon et al11 evaluated the surgical management of ovarian teratomas by gynecologic surgeons 
and demonstrated that 88% of the included females had ovarian-sparing tumorectomy and only 2% experienced 
recurrence of the teratoma. Liu et al17 reported that 1.7% of all laparoscopic procedures performed by gynecologic 
surgeons were converted to laparotomies. Wang et al,35 in 2016, included 203 patients who underwent laparoscopic 
management of adnexal masses by gynecologic surgeons. They found that only 10% of the included patients had 
oophorectomies, and the duration of the postoperative hospital stay was 3 days.35 For prospective analyses, Karasu et al36 

conducted a clinical trial to determine the best surgical option for the management of benign adnexal masses. All 
surgeries were done by gynecologic surgeons and their analysis revealed that 9% of the patients had oophorectomies, 0% 
of laparoscopic operations converted to laparotomies, 0% of the patients suffered from intra or postoperative complica
tions, and the length of hospital stay was 2.3 days. Another trial was conducted and reported that 0% of the cases 
converted from laparoscopy to laparotomy and only 3% of the cases suffered from post-operative complications such as 
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delayed ovarian bleeding and paralytic ileus after surgical management by gynecologic surgeons.37 Additionally, Park 
et al38 evaluated the laparoscopic management of ovarian endometrioma by gynecologic surgeons. They demonstrated 
that 0% of the cases required conversion to laparotomies, only 3 patients of the 343 included patients suffered from 
complications, and the duration of hospital stay was 2.3 days.

These results must be interpreted cautiously due to limitations such as study heterogeneity, potential selection bias 
in surgeon assignment, and the lack of randomized data. Practically, these findings suggest considering referral to 
gynecologic surgeons for pediatric adnexal masses to potentially optimize fertility preservation and reduce 
complications.

Limitations
Our systematic review has several limitations such as the presence of heterogeneity between the included articles, the 
small number of the involved studies, and the inclusion of only observational studies as our study did not include any 
randomized clinical trial. In addition, because of the lack of a consistent definition of “pediatric surgeons” we were 
forced to use a definition of pediatric and general surgeons that included all surgeons not completing a residency in 
obgyn. The results may have been different if we were able to directly compare gynecologic surgeons also completing 
fellowship in minimally invasive gynecologic surgery with general surgeons completing fellowship in pediatric surgery. 
Lastly, most of the included studies did not make direct comparisons directly between the pediatric and general surgeons 
and the gynecologic surgeons.

Conclusion
In conclusion, gynecologic surgeons may be associated with better surgical outcomes with a higher incidence of fertility 
preservation than pediatric surgeons in the surgical management of pediatric and adolescent female patients with ovarian 
masses. Gynecologic surgeons showed lower rates of complications, oophorectomies, conversion to laparotomies, and 
higher rates of OSS. Consideration must be given that these results cannot judge any specific surgeon or clinical scenario, 
and did take into consideration specific fellowships or board certifications. Future studies, including randomized 
controlled trials or comparisons of fellowship-trained surgeons, are needed to solidify these findings and may consider 
direct comparisons between pediatric and general surgeons and gynecologic surgeons, with attention to board certifica
tions and specific training. Practically, these results support considering gynecologic surgeons for managing pediatric 
adnexal masses to potentially improve fertility preservation and reduce complications.

Prospero Prospective Registration Number
CRD42024529360

Ethics Approval and Consent to Participate
This manuscript has been reviewed by the institutional IRB board at Marchand Institute and was found to be exempt 
from IRB review (January 2024). Data used was exempt from consent to participate or publish secondary to the nature of 
the study being a systematic review, retrospectively looking at previously published data.

Consent to Publish
Data used was exempt from consent to participate or publish secondary to the nature of the study being a systematic 
review, retrospectively looking at previously published data.

Acknowledgments
The Marchand Institute for Minimally Invasive Surgery would like to acknowledge the efforts of all the students, 
researchers, residents, and fellows at the institute who put their time and effort into these projects without compensation, 
only for the betterment of women’s health. We firmly assure them that the future of medicine belongs to them. The 
Marchand Institute remains committed to diversity and tolerance in its research and actively maintains a workplace free 
of racism and sexism. Greater than half of the authors for this study are female, and many represent diverse backgrounds 

International Journal of Women’s Health 2025:17                                                                               https://doi.org/10.2147/IJWH.S544674                                                                                                                                                                                                                                                                                                                                                                                                   5385

Marchand et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



and under-represented ethnic groups. This work was previously presented as a poster presentation at the AAGL 2024 
Annual Global Congress on Minimally Invasive Gynecology, in New Orleans, LA, USA, on November 16-19, 2024.

Author Contributions
All authors made a significant contribution to the work reported, whether that is in the conception, study design, 
execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically 
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article 
has been submitted; and agree to be accountable for all aspects of the work.

Funding
No authors received any payment for this work; all work was volunteer.

Disclosure
The authors declare no competing interests in this work.

References
1. Sahu SA, Shrivastava D. A comprehensive review of screening methods for ovarian masses: towards earlier detection. Cureus. 2023. doi:10.7759/ 

cureus.48534
2. Thomassin-Naggara I, Dabi Y, Florin M, et al. <scp>O-RADS MRI SCORE&#x003C;/scp>: an essential first-step tool for the characterization of 

adnexal masses. J Magn Reson Imaging. 2024;59(3):720–736. doi:10.1002/jmri.28947
3. Haliti TI, Hoxha I, Mojsiu R, Mandal R, Goç G, Hoti KD. Diagnostic accuracy of biomarkers and international ovarian tumor analysis simple rules 

in diagnosis of ovarian cancer. Hematol Oncol Clin North Am. 2024;38(1):251–265.
4. Birbas E, Kanavos T, Gkrozou F, Skentou C, Daniilidis A, Vatopoulou A. Ovarian masses in children and adolescents: a review of the literature 

with emphasis on the diagnostic approach. Children. 2023;10(7):1114. doi:10.3390/children10071114
5. Franco P, García-Baizán A, Aymerich M, et al. Gynaecological causes of acute pelvic pain: common and not-so-common imaging findings. Life. 

2023;13(10):2025. doi:10.3390/life13102025
6. Psilopatis I, Damaskos C, Garmpis N, et al. Ovarian torsion in polycystic ovary syndrome: a potential threat? Biomedicines. 2023;11(9):2503. 

doi:10.3390/biomedicines11092503
7. Stavros S, Potiris A, Machairiotis N, et al. Inguinal lymph node metastasis as sole manifestation of ovarian / fallopian tube cancer: a review of the 

literature. J Cancer. 2023;14(17):3176–3181. doi:10.7150/jca.88863
8. Cheung CT, Jayasekara M, Hussain M, Raman N. Synchronous bilateral ovarian torsion followed by recurrent unilateral torsion in a patient 

undergoing fertility treatment: a case report and literature review. Eur J Obstet Gynecol Reprod Biol. 2023;290:60–66. doi:10.1016/j. 
ejogrb.2023.08.015

9. Khanzadeh S, Tahernia H, Hernandez J, et al. Predictive role of neutrophil to lymphocyte ratio in adnexal torsion: a systematic review and 
meta-analysis. Mediators Inflamm. 2022;2022:1–8. doi: 10.1155/2022/9680591

10. Hua D, Zhao P, Jiang L. Torsion of ovarian endometrioma in pregnancy: a case report and review of the literature. Trop Doct. 2019;49(3):221–223. 
doi:10.1177/0049475519847327

11. Szymon O, Bogusz B, Taczanowska-Niemczuk A, Maślanka M, Górecki W. Ovarian sparing surgery in mature ovarian teratomas in children: a 
20-year single-center experience. Eur J Pediatr Surg. 2021;31(1):2–7. doi:10.1055/s-0040-1716877

12. Qazi SH, Jeelani SM, Dogar SA, Das JK, Saxena AK. Approaches to the management of pediatric ovarian masses in the 21st century: systematic 
review and meta-analysis. J Pediatr Surg. 2020;55(3):357–368. doi:10.1016/j.jpedsurg.2019.09.003

13. Xu M, Wang B, Shi Y. Borderline ovarian tumor in the pediatric and adolescent population: a clinopathologic analysis of fourteen cases. Int J Clin 
Exp Pathol. 2020;13(5):1053–1059.

14. Elnaggar AA, Diab KR, EL-Hangour BA, et al. Direct trocar insertion vs. Veress needle technique in laparoscopic surgeries. A systematic review 
and meta-analysis. J Visc Surg. 2023;160(5):337–345. doi:10.1016/j.jviscsurg.2023.02.001

15. Delehaye F, Sarnacki S, Orbach D, et al. Lessons from a large nationwide cohort of 350 children with ovarian mature teratoma: a study in favor of 
ovarian-sparing surgery. Pediatr Blood Cancer. 2022;69(3):1–10. doi:10.1002/pbc.29421

16. Guillén G, Martín-Giménez MP, López-Fernández S, Molino JA, López M. Results of ovarian sparing surgery in pediatric patients: is there a place 
for laparoSCopy? J Laparoendoscopic Adv Surg Tech. 2020;30(4):458–463. doi:10.1089/lap.2019.0515

17. Liu H, Wang X, Lu D, Liu Z, Shi G. Ovarian masses in children and adolescents in China: analysis of 203 cases. J Ovarian Res. 2013;6(1):47. 
doi:10.1186/1757-2215-6-47

18. Moher D. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement (Chinese edition). J Chinese Integr Med. 
2009;7(9):889–896. doi:10.3736/jcim20090918

19. Pearson GD, Mensah GA, Rosenberg Y, Stoney CM, Kavounis K, Goff DC. National heart, lung, and blood institute cardiovascular clinical trial 
perspective. Am Heart J. 2020;224:25–34. doi:10.1016/j.ahj.2020.02.014

20. Katz A. Microsoft excel 2010. Style (DeKalb, IL). 2010.
21. Schenkman L, Weiner TM, Phillips JD. Evolution of the surgical management of neonatal ovarian cysts: laparoscopic-Assisted Transumbilical 

Extracorporeal Ovarian Cystectomy (LATEC). J Laparoendoscopic Adv Surg Tech. 2008;18(4):635–640. doi:10.1089/lap.2007.0193
22. Yousef Y, Pucci V, Emil S. The relationship between intraoperative rupture and recurrence of pediatric ovarian neoplasms: preliminary 

observations. J Pediatr Adolesc Gynecol. 2016;29(2):111–116. doi:10.1016/j.jpag.2015.08.002

https://doi.org/10.2147/IJWH.S544674                                                                                                                                                                                                                                                                                                                                                                                                                                        International Journal of Women’s Health 2025:17 5386

Marchand et al                                                                                                                                                                      

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.7759/cureus.48534
https://doi.org/10.7759/cureus.48534
https://doi.org/10.1002/jmri.28947
https://doi.org/10.3390/children10071114
https://doi.org/10.3390/life13102025
https://doi.org/10.3390/biomedicines11092503
https://doi.org/10.7150/jca.88863
https://doi.org/10.1016/j.ejogrb.2023.08.015
https://doi.org/10.1016/j.ejogrb.2023.08.015
https://doi.org/10.1155/2022/9680591
https://doi.org/10.1177/0049475519847327
https://doi.org/10.1055/s-0040-1716877
https://doi.org/10.1016/j.jpedsurg.2019.09.003
https://doi.org/10.1016/j.jviscsurg.2023.02.001
https://doi.org/10.1002/pbc.29421
https://doi.org/10.1089/lap.2019.0515
https://doi.org/10.1186/1757-2215-6-47
https://doi.org/10.3736/jcim20090918
https://doi.org/10.1016/j.ahj.2020.02.014
https://doi.org/10.1089/lap.2007.0193
https://doi.org/10.1016/j.jpag.2015.08.002


23. Alberto EC, Tashiro J, Zheng Y, et al. Variations in the management of adolescent adnexal torsion at a single institution and the creation of a unified 
care pathway. Pediatr Surg Int. 2021;37(1):129–135. doi:10.1007/s00383-020-04782-1

24. Knaus ME, Onwuka AJ, Afrazi A, et al. Laparoscopy versus laparotomy for pediatric ovarian dermoids. J Pediatr Surg. 2022;57(6):1008–1012. 
doi:10.1016/j.jpedsurg.2022.01.053

25. Michelotti B, Segura BJ, Sau I, Perez-Bertolez S, Prince JM, Kane TD. Surgical management of ovarian disease in infants, children, and 
adolescents: a 15-year review. J Laparoendoscopic Adv Surg Tech. 2010;20(3):261–264. doi:10.1089/lap.2009.0137

26. Rogers EM, Allen L, Kives S. The recurrence rate of ovarian dermoid cysts in pediatric and adolescent girls. J Pediatr Adolesc Gynecol. 2014;27 
(4):222–226. doi:10.1016/j.jpag.2013.11.006

27. Savasi I, Lacy JA, Gerstle JT, Stephens D, Kives S, Allen L. Management of ovarian dermoid cysts in the pediatric and adolescent population. 
J Pediatr Adolesc Gynecol. 2009;22(6):360–364. doi:10.1016/j.jpag.2008.12.008

28. Alammari R, Lightfoot M, Hur H-C. Impact of cystectomy on ovarian reserve: review of the literature. J Minim Invasive Gynecol. 2017;24 
(2):247–257.

29. Carmona F, Martínez-Zamora MA, Rabanal A, Martínez-Román S, Balasch J. Ovarian cystectomy versus laser vaporization in the treatment of 
ovarian endometriomas: a randomized clinical trial with a five-year follow-up. Fertil Steril. 2011;96:251–4.

30. Güney C, Coskun A. A fifteen-year analysis of rare isolated fallopian tube torsions in adolescent children: a case series. Diagnostics. 2019;9(3):110. 
doi:10.3390/diagnostics9030110

31. American College of Obstetricians and Gynecologists. Adnexal torsion in adolescents: COG committee opinion no, 783. Obstet Gynecol. 2019;134 
(2):e56–63. Reaffirmed 2021. doi:10.1097/AOG.0000000000003373

32. Campbell BT, Austin DM, Kahn O, et al. Current trends in the surgical treatment of pediatric ovarian torsion: we can do better. J Pediatr Surg. 
2015;50(8):1374–1377. doi:10.1016/j.jpedsurg.2015.04.018

33. Dasgupta R, Renaud E, Goldin AB, et al. Ovarian torsion in pediatric and adolescent patients: a systematic review. J Pediatr Surg. 2018;53 
(7):1387–1391. doi:10.1016/j.jpedsurg.2017.10.053

34. Delehaye F, Sarnacki S, Orbach D, et al. Lessons from a large nationwide cohort of 350 children with ovarian mature teratoma: a study in favor of 
ovarian-sparing surgery. Pediatr Blood Cancer. 2022;69(3). doi:10.1002/pbc.29421

35. Wang S-Y, Yin L, Guan X-M, Xiao -B-B, Zhang Y, Delgado A. Single port transumbilical laparoscopic surgery versus conventional laparoscopic 
surgery for benign adnexal masses. Chin Med J. 2016;129(11):1305–1310. doi:10.4103/0366-6999.182829

36. Karasu Y, Akselim B, Kavak Cömert D, Ergün Y, Ülker K. Comparison of single-incision and conventional laparoscopic surgery for benign adnexal 
masses. Minim Invasive Ther Allied Technol. 2017;26(5):278–283. doi:10.1080/13645706.2017.1299763

37. Laparoendoscopic single-site surgery (LESS) versus conventional laparoscopic surgery for adnexal preservation: a randomized controlled study. 
Int J Womens Health. 2012:85–91.

38. Park J-Y, Kim D-Y, Kim S-H, Suh D-S, Kim J-H, Nam J-H. Laparoendoscopic single-site compared with conventional laparoscopic ovarian 
cystectomy for ovarian endometrioma. J Minim Invasive Gynecol. 2015;22(5):813–819. doi:10.1016/j.jmig.2015.03.012

International Journal of Women’s Health                                                                                    

Publish your work in this journal 
The International Journal of Women’s Health is an international, peer-reviewed open-access journal publishing original research, reports, 
editorials, reviews and commentaries on all aspects of women’s healthcare including gynecology, obstetrics, and breast cancer. The manuscript 
management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www. 
dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/international-journal-of-womens-health-journal

International Journal of Women’s Health 2025:17                                                                                      5387

Marchand et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1007/s00383-020-04782-1
https://doi.org/10.1016/j.jpedsurg.2022.01.053
https://doi.org/10.1089/lap.2009.0137
https://doi.org/10.1016/j.jpag.2013.11.006
https://doi.org/10.1016/j.jpag.2008.12.008
https://doi.org/10.3390/diagnostics9030110
https://doi.org/10.1097/AOG.0000000000003373
https://doi.org/10.1016/j.jpedsurg.2015.04.018
https://doi.org/10.1016/j.jpedsurg.2017.10.053
https://doi.org/10.1002/pbc.29421
https://doi.org/10.4103/0366-6999.182829
https://doi.org/10.1080/13645706.2017.1299763
https://doi.org/10.1016/j.jmig.2015.03.012
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Methods
	Information Sources and Search Strategy
	Study Selection
	Exclusion Criteria
	Quality Assessment
	Data Extraction

	Results
	Summary of the Included Studies
	Results of Quality Assessment
	Systematic Review Results
	Length of Hospital Stay
	Incidence of Intraoperative Complications
	Postoperative Recurrence of the Same Adnexal Pathology
	Unintended Tumor Spillage (Capsule Rupture)
	Oophorectomy versus Ovarian Sparing Procedures
	Conversion from Laparoscopy to Laparotomy


	Discussion
	Limitations
	Conclusion
	Prospero Prospective Registration Number
	Ethics Approval and Consent to Participate
	Consent to Publish
	Acknowledgments
	Author Contributions
	Funding
	Disclosure

