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Laparoscopic salvage procedures for adnexal @

torsion in pediatric and adolescent patients
during the COVID-19 pandemic: a retrospective
cohort study
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Abstract

Background Early management for adnexal torsion increases likelihood of ovarian/tubal salvage. The Coronavi-
rus disease of 2019 (COVID-19) pandemic poses delays from symptom-onset to intervention. The primary objec-
tive was to evaluate rates of ovarian salvage and tubal salvage following ovarian torsion and adnexal torsion dur-
ing the COVID-19 pandemic in a pediatric and adolescent gynecology population.

Methods This was a retrospective quality improvement cohort study of pediatric and adolescent gynecology
patients at a single children’s hospital who underwent laparoscopy for suspected ovarian torsion/adnexal torsion
between March 2020 to March 2021. Descriptive statistics and t-tests were utilized.

Results There were 50 suspected adnexal cases in 47 patients. All underwent laparoscopy, revealing 39 adnexal tor-
sion occurrences in 36 patients and 1 patient with recurrent adnexal torsion three times. All underwent pre-operative
COVID-19 testing. Mean age was 13.942.6 years for adnexal torsion cohort. Menarche was achieved in 88% (n=44)
and 12% (n=6) were pre-menarchal. The primary outcome was ovarian salvage and tubal salvage rates, which were
97.4% (n=38) and 89.7% (n=35), respectively. Secondary outcomes assessed factors contributing to the primary
outcome or operative delays. The mean age of menarche was 11.2 years (salvaged) and 12.5 years (non-salvaged)
(p=0.04). There were no differences in mean pain duration or mean COVID-19 testing time between groups. Left,
right and bilateral adnexal torsion occurred in 42% (n=21), 32% (n=16), and 4% (n=2) respectively. The most com-
mon pathologies were paratubal cyst (=17, 34%) and benign ovarian cyst (n=16, 32%).

Conclusions Ovarian salvage and tubal salvage rates were 97.4% and 89.7%, respectively during the time frame
studied. These salvage rates during the study period are comparable to previous rates in a pre-COVID cohort at our
institution. Institutional and departmental quality and safety initiatives likely contributed to this outcome.
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Background

Ovarian torsion is a gynecologic surgical emergency
marked by complete or partial torsion of an ovary on its
supporting ligaments [1]. Adnexal torsion occurs when
the fallopian tube twists along with the ovary [1, 2]. The
pediatric and adolescent gynecology population repre-
sents approximately 30% of cases. Laparoscopy is diag-
nostic and therapeutic, permitting surgical detorsion
with adnexal sparing, to attempt to safely preserve ovar-
ian function [3, 4]. Surgical removal of the ovary and/or
the fallopian tube may be necessary if malignancy is sus-
pected or the ovary and/or tube are unsalvageable and/
or non-viable, posing the risk of infection and long-term
risk of loss of ovarian function [1, 3].

Greater elapsed time to presentation and intervention
from symptom onset are associated with increased likeli-
hood of oophorectomy at the time of laparoscopy [3-5].
Studies internationally have shown the Coronavirus dis-
ease of 2019 (COVID-19) pandemic has delayed presen-
tation to care and time to intervention for preventable
and urgent/emergent medical and surgical conditions [6,
7]. Moreover, those who presented after a delay had more
severe symptomatology, [8] leading to increased morbid-
ity, compared to the pre-COVID state [8—11]. For condi-
tions requiring surgical management, further delay was
posed by pre-operative testing requirements for COVID-
19 infection, given risks for aerosolization. Finally, turna-
round time for a COVID-19 test result varies based on
type of test and loads of detection [12]. Particularly in the
early pandemic, there were unique challenges in deci-
sion-making for elective procedures in terms of timely
access to surgical care; elective procedures were tem-
porarily postponed to contain the spread of COVID-19
and allocate resources and personnel [6, 13]. Long-term
consequences of this delay include more advanced pres-
entations and decreased survivorship in conditions that
are otherwise manageable and preventable if detected or
managed at an earlier stage [6, 13, 14].

Salvage rates for patients with ovarian/adnexal torsion
have been used as a quality metric in gynecology [3, 15].
In addition to the high volume of ovarian/adnexal tor-
sion pediatric and adolescent gynecology cases at our
institution, over a 10-year period prior to the COVID-19
pandemic, our institution established a high salvage rare
superior to the national average (94%) [5]. There is con-
cern that the barriers to management of time-sensitive
conditions posed by the COVID-19 pandemic may simi-
larly negatively impact the rates of ovarian and tubal sal-
vage in ovarian/adnexal torsion pediatric and adolescent
gynecology patients compared to in the pre-COVID pop-
ulation, [5] though there is a paucity of data investigating
this impact. Therefore, we conducted a quality improve-
ment study to explore the impact of the COVID-19
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pandemic on rates of ovarian and tubal salvage in the set-
ting of ovarian/adnexal torsion in a pediatric and adoles-
cent gynecology population.

Methods
This was a retrospective cohort study of patients at a
single children’s hospital who underwent laparoscopy
for suspected ovarian/adnexal torsion. The institutional
review board at Baylor College of Medicine approved this
study. The medical records of all children who underwent
diagnostic laparoscopy admitted to a single children’s
hospital between March 2020 and March 2021 were
reviewed retrospectively. Patients who underwent diag-
nostic laparoscopy for suspected ovarian or adnexal tor-
sion were included in the analysis in regards to baseline
demographic characteristics, menarchal status, time to
presentation, time from COVID-19 testing to result and
relation to operation, procedures performed, intraopera-
tive findings, ovarian and tubal salvage, and pathology
findings. The primary outcome was ovarian salvage and
tubal salvage rates among the laparoscopically-confirmed
ovarian/adnexal cases. Secondary outcomes assessed fac-
tors resulting in operative delays or factors contributing
to non-salvage (Fig. 1).

Descriptive statistics were utilized. A standardized
chart review form was used in the data extraction.

Statistical analysis

Data were compiled into a computer database. For
descriptive analyses, categorical data are expressed
as frequencies (percentages), continuous data are
expressed as means and standard error of the mean.
T tests were utilized to assess differences between
groups. A P value less than 0.05 determined statistical
significance.

Results

The chart review identified 142 cases in 119 patients who
underwent diagnostic laparoscopy from March 2020 to
March 2021. Ninety-two non-torsion laparoscopic cases
were excluded from the analysis. There were 50 sus-
pected ovarian/adnexal torsion cases in 47 patients. The
mean age was 13.9 + 2.6 years (range 8—18 years) and 88%
(n=44) were post-menarchal, and 12% (n=6) were pre-
menarchal. All underwent diagnostic laparoscopy which
revealed 39 laparoscopically-confirmed ovarian/adnexal
torsion cases in 36 patients with one subject having three
episodes of torsion (Fig. 2).

Among the 50 suspected ovarian/adnexal torsion
patients, left ovarian/adnexal torsion was confirmed in
42% (n=21/50), right ovarian/adnexal torsion in 32%
(n=16/50), bilateral ovarian/adnexal torsion in 4%
(n=2/50), and no torsion in 22% of cases (n=11/50). One
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Fig. 1 Fishbone diagram to illustrate additional barriers from symptom onset to intervention posed by the COVID-19 pandemic. *Three patients
proceeded to the OR prior to pre-operative COVID-19 test resulted. “Two patients had a positive pre-operative COVID-19 test result

Assessed for eligibility
(n=142 laparoscopic cases, 119 patients)

Non-torsion laparoscopic cases
(n=92 cases, 72 patients)

Suspected ovarian/adnexal torsion
(n=50 cases, 47 patients)

Suspected OT/AT not confirmed by laparoscopy
(n=11 cases, 12 patients)

Laparoscopy-confirmed ovarian/adnexal torsion
(n=39 cases in 36 patients*)

Fig. 2 Flow diagram of included patients. *One patient with recurrent torsion 3 times

was a menarchal patient who experienced 3 recurrences
within 3 months involving left side, with spontaneous
torsion with no lesion identified on tissue exam.

case involving both adnexa was in a premenarchal patient
and the other case was in a menarchal girl who both pre-
sented within one day of symptom onset and were found
to have paratubal cysts on pathology. The recurrent case
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Among the 39 laparoscopically-confirmed ovarian/
adnexal torsion cases, ovarian salvage was accomplished
in 97.4% (n=38/39) and tubal salvage in 89.7% (n=35/39),
with 1 oophorectomy and 3 salpingectomies in the non-
salvaged group, which was the primary outcome of inter-
est. There was one case of autoamputation of the fallopian
tube from an old torsion. The mean age of menarche was
slightly younger in the salvaged group compared to non-
salvaged group (11.2 vs. 12.5 years, p=0.037) (Table 1).

Of the 4 patients with tubal torsion, 3 underwent sal-
pingectomy of the affected tube (Table 2). The one case
who underwent oophorectomy was a menarchal girl
noted to have the ipsilateral (right) tube encased in adhe-
sion intraoperatively, suggestive of autoamputation, and
thus salpingectomy was not pursued

Secondary outcomes assessed factors that could have
contributed to a delay or a risk for non-salvage. Overall,
among the 50 suspected ovarian/adnexal torsion cases,
presentation was within 24 h of symptom onset in 52%
(n=26), after 24 h but within 72 h for 26% (n=13/50),
after 72 h but within one week for 16% (n=8/50), and
greater than one week for 6% (#=3/50). Among the
39 laparoscopically-confirmed ovarian/adnexal tor-
sion cases, mean pain duration prior to presentation
was 61.3 h (salvaged) and 56 h (non-salvaged) (p=0.47)
(Table 1). A pre-operative COVID-19 test prior to sur-
gery was collected from all 50 suspected ovarian/adnexal
torsion cases prior to surgery, and results were nega-
tive in 96% (n=48/50). While all 50 suspected ovarian/
adnexal torsion cases received COVID-19 testing, 6%
(n=3/50) did not result pre-operatively, with a range

Table 1 Comparison of torsion groups
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of 4-7 medical personnel in the operating room at
risk for COVID-19 exposure. The average turnaround
time from COVID-19 sample collection to a result was
143+/- 122 min. The mean length of COVID-19 testing
was 158 and 173 min for the ovarian/adnexal torsion sal-
vaged and non-salvaged groups respectively (p=0.42)
(Table 1). COVID-19 tests resulted within an hour of
collection in 18% (n=9/50), within two hours of collec-
tion for 42% (n=21/50), within three hours of collection
for 22% (n=11/50), within four hours of collection for
10% (n=>5/50), and over four hours of collection for 10%
(n=5/50).

Regarding the 4 patients who underwent surgical
removal (Table 2), all were menarchal, and length of pres-
entation was approximately within 72 h for half (with
symptoms for 1 day and 2 days) and after 1 week for the
other half (with symptoms for 7 days and 10 days). For
the 2 patients who presented to the emergency room
(ER) within 72 h of symptom onset, additional delay to
the operating room (OR) due to pre-operative COVID-
19 testing was 93 min (for the patient who presented
within 1 day) and 367 min (for the patient who presented
within 2 days). The patient who presented within one day
of symptom onset was the case with autoamputation of
the right adnexa, with right oophorectomy but no sal-
pingectomy of the encased right tube. For the 2 patients
who presented to the ER after 1 week of symptom onset,
the patient who presented after 10 days proceeded to the
OR urgently; the patient who presented after 7 days had
additional delay to the OR due to pre-operative COVID-
19 testing that resulted after 154 min.

Laparoscopic confirmed torsion cases (N=39) Adnexal structure Salvaged Adnexal structure Not Salvaged P value
(n=35) (n=4)

Mean Age (years) 13.8+26 15+235 0.226

Mean age menarche (years) 11215 125+0.87 0.037

Mean time for COVID-19 test to return (minutes) 158 173 0418

Mean duration of pain prior to presentation (hours) 61.3 56 0470

Table 2 Characteristics for patients with adnexal structures not salvaged

Patient 1 3 4

Age (years) 13 13 13

Intervention Salpingectomy

Intraoperative findings/Pathology Paratubal cyst

Duration of pain prior to presentation 10 days
Time for COVID-19 test to result (minutes) 81°

Oophorectomy

Autoamputation of right adnexa
with encasement of right tube

1 day

Salpingectomy Salpingectomy

Paratubal cyst Paratubal cyst

1 week 2 days
154 367

2 Pre-operative COVID-19 test did not result prior to proceeding to the operating room due to emergent nature of the case
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Regarding the 2 patients whose pre-operative COVID-
19 test result was positive, one menarchal patient pre-
sented within 2 days of symptom onset was taken to the
OR emergently due to severe pain and a large adnexal
cyst on ultrasound, despite being incidentally COVID-19
positive and asymptomatic on presentation. Post-opera-
tively, she was transferred to recover in the main campus
med-surg COVID-19 unit. The menarchal patient with
3 recurrences had tested positive for COVID-19 on her
second recurrence. For the second occurrence, she pre-
sented to the ER within 3 days of symptom onset, after
her 10-day quarantine from testing positive for COVID-
19. For the first and third occurrences, she presented
within one day of acute left lower quadrant pain.

Regarding the 3 patients who proceeded to the OR
prior to their pre-operative COVID-19 test result, one
patient presented after 10-days of symptom onset and
proceeded to the OR based on the urgent nature of the
case (severe, unresponsive pain and vomiting), and this
decision was communicated with the chief of the service.
The test result was ultimately negative, resulting after
81 min. The second patient was transferred from an out-
side hospital, where she tested negative. The third was
the patient with 3 episodes of recurrent torsion on her
second presentation where she presented after a 10-day
quarantine, described above. Her pre-operative COVID-
19 test was positive, resulting after 155 min.

Pathology specimens were available for 48 of the 50
suspected ovarian/adnexal torsion cases, with the most
common pathology noted to be paratubal cyst (n=17/48,
35.4%), followed by ovarian (n=16/48, 33.3%), tubal/
ovarian (n=4/48, 8.3%), and no lesion was identified in
33.3% (n=28/48) (Table 3).

Discussion

In our retrospective cohort study, ovarian salvage was
accomplished in 97.4% patients among those with ovar-
ian torsion and tubal salvage in 89.7% among those with
adnexal torsion. The salvage rate of 94% published by
Adeyemi-Fowode et al. in 2019 [5] has been reported
previously. Therefore, our rate was similar to previously
established rates in the literature [5, 15], which was main-
tained during this study’s timeframe during the COVID-
19 pandemic.

Our study analyzed several other secondary outcomes
and only one was statistically significant: the mean age
of menarche. For those in the salvaged group, the mean
age of menarche was slightly younger. This could indi-
cate that the support structures in the pelvis for girls with
ovarian salvage were more adult size, resulting in less
ability for the utero-ovarian ligament or infundibulopel-
vic ligaments to twist as tightly as they might in a pre-
menarchal girl [16].
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Table 3 Intraoperative findings laparoscopic torsion cohort

Operative Cohort? Characteristics Suspected OT/

AT cases (n=50)

Ovarian cyst present 16
Paratubal cyst present 17
Paratubal cyst and ovarian cyst present 4
Not torsed 11
Concurrent findings** 5
Right sided torsion 16
Left sided torsion 21
Bilateral torsion 2

? Note that the operative cohort includes all 50 suspected OT/AT cases. Torsion
was confirmed in 39 cases

**Concurrent findings include endometriosis, hemorrhagic cyst, follicular cyst,
appendix, pyosalpinx

There is a paucity of data regarding the effects of the
COVID-19 pandemic on ovarian and adnexal salvage.
This study addresses this knowledge gap and aims to
illustrate how the COVID-19 pandemic impacted our
treatment and care of ovarian/adnexal torsion at our
institution in the initial stages of the pandemic. Our
study fortunately found similar salvage rates to those pre-
viously reported in the literature during the time frame
studied, and this perhaps points to the fact that there
may be more time than expected in order to salvage fallo-
pian tubes and ovaries in an acute adnexal torsion event.
While the exact latency from symptom onset to non-
viability is not known, Rossi et al [17] had shown there
was higher rate of oophorectomy and/or salpingectomy
among subjects who presented after 72 h of pain. In our
study’s cohort, the mean duration of pain prior to inter-
vention for both groups was under 72 h. The ability to
maintain ovarian and tubal salvage rates in the midst of
a healthcare crisis is important as this can have lasting
effects on the future ovarian function, including fertility,
of all those presenting with adnexal torsion during this
time [18].

The maintenance in the rate of ovarian/adnexal salvage
during the study period compared to the established rate
prior to the pandemic required active safety and quality
interventions at the institutional and pediatric and ado-
lescent gynecology departmental levels. These protocols
provided management guidance based on COVID-19
infection status and considered the risks of the urgent/
emergent nature of suspected ovarian/adnexal torsion
versus risks of COVID positivity or person under inves-
tigation (Fig. 3).

In addition to continuing to follow the surgical tech-
nique and acumen that contributed to the high salvage
rates in the pre-pandemic cohort, additional quality
and safety intraoperative measures were implemented
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Management of suspected AT/OT cases during the study period
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Fig. 3 Safety and quality measures in the management of suspected ovarian/adnexal torsion cases during the study period

to all cases in the study cohort: waiting for a longer
period of time for color to return, removing any cysts
that may have caused the pedicle to twist, and debulk-
ing the ovary to reduce mass effect in order to elimi-
nate any compartment syndrome due to ovarian edema
and absent ovarian flow. These active measures were in
part to address the delays in presentation and interven-
tion posed by COVID-19, and to minimize the risk of
re-torsion, which would risk exposing patients to the
same COVID-related delays. Standard operating room
safety measures were consistent with recommendations
from multiple societies [19, 20] and from statements by
authors for the Journal of Minimally Invasive Gynecol-
ogy [21-25] (Fig. 3). Patients who proceeded to the OR
prior to pre-operative test results (COVID-19 unknown)
were treated as persons under investigation (PUI), and
the same safety measures to mitigate the risk of pre-
sumed COVID-19 were taken as those who were con-
firmed positive for COVID-19 (Fig. 3). In our cohort,
all 3 patients who proceeded to the OR prior to pre-
operative COVID-19 test result had acute presentations
requiring urgent/emergent surgical intervention. For
these patients, the risk of time-sensitive risk of irrevers-
ible damage to the ovary/adnexa took priority over the

risks of COVID-19, which were subsequently preemp-
tively addressed by treating these patients with the same
safety protocols for COVID-19 positive patients. OR
safety measures were followed to minimize COVID-
19 exposures to staff and other patients preoperatively,
intraoperatively and post operatively. These measures
were focused on education, special equipment for gas
and smoke scavenge, OR designation, and safety check-
list implementation (Fig. 3).

The retrospective nature of this single-center study
limits the generalizability of the results to other pediatric
and adolescent gynecology populations at other institu-
tions. Further, the delay in COVID-19 testing results was
dependent on a number of factors. The time to result may
not be similar at every institution. Our data shows that
the ovarian and tubal salvage rates were similar during
the pandemic compared to prior to the pandemic at our
institution alone; however, this finding may not be gener-
alizable to all institutions. In addition, historical salvage
rates reported at our institution were recorded as part of
a qualitative initiative, and time from presentation to the
operating room was not recorded. The time differences
between the COVID-19 torsion cohort and historic tor-
sion salvage group therefore could not be compared.
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Conclusion

In conclusion, the rates of ovarian and tubal salvage during
the COVID-19 pandemic at our institution were similar to
that previously established in the literature. There were no
statistically significant differences in the duration of pain
or COVID-19 test result time between salvaged and non-
salvaged groups. A major clinical implication of reporting
these salvage rates is the opportunity for preserved ovarian
function in a pediatric and adolescent gynecology popu-
lation with ovarian/adnexal torsion, which stresses the
importance of reviewing outcomes from this retrospec-
tive quality improvement study. Additionally, we describe
active safety and quality measures preoperatively, intra-
operatively, and postoperatively at the institutional and
departmental levels that contributed to the maintenance in
our ovarian/tubal salvage rates, despite the barriers posed
by the COVID-19 pandemic during the study period.

Abbreviations

ER Emergency room

OR Operating room

ULPA  Ultra-Low Penetration Air filter

Acknowledgements
Not applicable.

Authors’ contributions

MEF collected data, analyzed data, and was a major contributor in writing
the abstract/poster presentation and manuscript, and prepared all figures
and tables. CC collected data, conducted the primary data analysis, and was
a major contributor in writing the abstract/poster presentation. EB collected
data and contributed to the abstract/poster presentation and manuscript.
JED conceived the study, created the dataset, conducted the primary data
analysis, and was a major contributor in writing and editing the abstract/
poster presentation and manuscript. All authors reviewed the manuscript.

Funding
Not applicable. No funding.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Ethical approval by the Baylor College of Medicine IRB was obtained for
H-303214/15/2021.

Competing interests
The authors declare no competing interests.

Received: 7 February 2023 Accepted: 24 August 2023
Published online: 24 October 2023

References

1. Abraham M, Keyser EA. ACOG Committee Opinion Number 783
committee on adolescent health care adnexal torsion in adolescents.
Obstet Gynecol. 2019;134(2):e56-63.

2. Acimi S. Acute ovarian torsion in young girls. J Acute Dis. 2016,5:59-61.

Page 7 of 7

3. TobiumeT, Shiota M, Umemoto M, Kotani Y, Hoshiai H. Predictive fac-
tors for ovarian necrosis in torsion of ovarian tumor. Tohoku J Exp Med.
2011;225:2211-4.

4. Michelis LD, Politch JA, Kuohung W. Factors associated with oophorectomy
in patients with suspected ovarian torsion. J Gynecol Surg. 2021,37:236-40.

5. Adeyemi-Fowode O, Lin EG, Syed F, Sangi-Haghpeykar H, Zhu H, Dietrich
JE. Adnexal torsion in children and adolescents: a retrospective review of
245 cases at a single institution. J Pediatr Adolesc Gynecol. 2019;32:64-9.

6. Stahel PF. How to risk-stratify elective surgery during the COVID-19 pan-
demic? Patient Saf Surg. 2020;14:8.

7. Kamil AM, Davey MG, Marzouk F, Sehgal R, Fowler AL, Corless K, O'Neill M,
Collins CG. The impact of COVID-19 on emergency surgical presentations
in a university teaching hospital. Ir J Med Sci. 2022;191:1059-65.

8. COVIDSurg Collaborative, GlobalSurg Collaborative. Timing of surgery fol-
lowing SARS-CoV-2 infection: an international prospective cohort study.
Anaesthesia. 2021;76:748-58.

9. Lange SJ, Ritchey MD, Goodman AB, et al. Potential indirect effects of
the COVID-19 pandemic on use of emergency departments for acute
life-threatening conditions — United States, January-May 2020. MMWR
Morb Mortal Wkly Rep. 2020,69:795-800.

10. Nepogodiev D, Abbott TE, Ademuyiwa AO, et al. Projecting COVID-19
disruption to elective surgery. Lancet. 2022;399:233-4.

11. Czeisler ME, Marynak K, Clarke KEN, et al. MMWR, delay or avoidance of
medical care because of COVID-19-related concerns — United States,
June 2020. https://doi.org/10.1101/2020.04.22.20076141v1.

12. Larremore DB, Wilder B, Lester E, Shehata S, Burke JM, Hay JA, Tambe M,
Mina MJ, Parker R. Test sensitivity is secondary to frequency and turna-
round time for COVID-19 screening. Sci Adv. 2021. https://doi.org/10.
1126/sciadv.abd5393.

13. Meredith JW, High KP, Freischlag JA. Preserving elective surgeries in the
COVID-19 pandemic and the future. JAMA. 2020;324:1725.

14. FuSJ, George EL, Maggio PM, Hawn M, Nazerali R. The consequences of
delaying elective surgery: surgical perspective. Ann Surg. 2020;272:¢79-80.

15. Sola R, Wormer BA, Walters AL, Heniford BT, Schulman AM. National
trends in the surgical treatment of ovarian torsion in children: an analysis
of 2041 pediatric patients utilizing the nationwide inpatient sample. Am
Surg. 2015;81:844-8.

16. Meyer R, Meller N, Komem DA, Abu-Bandora E, Cohen A, Mohr-Sasson
A, Cohen SB, Mashiach R, Levin G. Pediatric and adolescent females are
at higher risk of adnexal torsion recurrence—A large-scale retrospective
study. J Obstet Gynaecol Res. 2022;48:838-42.

17. Rossi BV, Ference EH, Zurakowski D, Scholz S, Feins NR, Chow JS, Laufer MR. The
clinical presentation and surgical management of adnexal torsion in the pedi-
atric and adolescent population. J Pediatr Adolesc Gynecol. 2012;25:109-13.

18. Prakash L, Dhar SA, Mushtag M. COVID-19 in the operating room: a
review of evolving safety protocols. Patient Saf Surg. 2020;14:30.

19. Ti LK, Ang LS, Foong TW, Ng BSW. What we do when a COVID-19 patient
needs an operation: operating room preparation and guidance. Can J
Anesthesia. 2020,67:756-8.

20. American Association of Gynecologic Laparoscopists, American Urogy-
necologic Society, International Gynecologic Cancer Society, Society of
Gynecologic Oncology, Society of Gynecologic Surgeons, Canadian Soci-
ety for the Advancement of Gynecologic Excellence. Joint statement on
minimally invasive gynecologic surgery during the COVID-19 pandemic. J
Minim Invasive Gynecol. 2020;27:1027-9.

21. Cohen SL, Liu G, Abrao M, Smart N, Heniford T. Perspectives on surgery in
the time of COVID-19: safety first. J Minim Invasive Gynecol. 2020,27:792-3.

22. Zheng MH, Boni L, Fingerhut A. Minimally invasive surgery and the
novel coronavirus outbreak: lessons learned in China and Italy. Ann Surg.
2020;272:e5-6.

23. LiuR Wang S.Emergency gynecologic surgery for life-threatening conditions
in the COVID-19 pandemic period. J Minim Invasive Gynecol. 2020,27:1437-40.

24. Bogani G, Raspagliesi F. Minimally invasive surgery at the time of COVID-19:
the OR staff needs protection. J Minim Invasive Gynecol. 2020;,27:1221.

25. Menhaji K, Tran A, do, Garely AD. Implementing emergency gynecologic sur-
gery guidelines during COVID-19. J Minim Invasive Gynecol. 2020,27:1433-4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.1101/2020.04.22.20076141v1
https://doi.org/10.1126/sciadv.abd5393
https://doi.org/10.1126/sciadv.abd5393

	Laparoscopic salvage procedures for adnexal torsion in pediatric and adolescent patients during the COVID-19 pandemic: a retrospective cohort study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


