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Background: Single-port robot-assisted laparoscopic surgery (S-RALS) is rarely
applied in pediatric surgery. There is still no study on the application of S-RALS
for resection of pediatric benign ovarian tumors. The current study aimed to
investigate the safety and feasibility of S-RALS for resection of pediatric
benign ovarian tumors using the da Vinci Xi system.

Methods: The clinical data of three patients who underwent S-RALS for
resection of benign ovarian tumors in the Department of Pediatric Surgery,
Zhongnan Hospital of Wuhan University from May 2020 to September 2021
were retrospectively analyzed. The mean age of these children was 7.9 years
(5.8-9.3 years). One was a case of bilateral ovarian tumors, and the other
two were cases of right ovarian tumors.

Results: All three patients successfully underwent the resection of ovarian tumors
through S-RALS without conversion to laparotomy. The average operation
time was 180 min (118—-231 min). The average amount of blood loss was 20 ml
(10-35ml). No drainage tube was placed. All postoperative pathological types
of ovarian tumors were mature cystic teratomas in the three cases. All patients
started a liquid diet 2 h after surgery. The average length of postoperative
hospital stay was 4.7 days (3—7 days). No tumor recurred, no surgical site hernia
occurred, and the wound healed very well with a cosmetic scar in the lower
umbilical crease during the postoperative follow-up for 6-18 months.
Conclusion: S-RALS has the advantages of less surgical trauma, quick
postoperative recovery, and a cosmetic scar in the lower umbilical crease. It is
safe, effective, and feasible for pediatric benign ovarian tumors.

KEYWORDS
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Introduction

Ovarian tumors are common pediatric female

reproductive system tumors, and most are mature cystic
(1). The
preferred treatment for benign ovarian tumors is ovarian
(2). At
technology has been widely used in pediatric operations

teratomas, which belong to benign tumors

sparing tumorectomy present, laparoscopic
because of its good cosmetic effect, small intraoperative
trauma, and quick postoperative recovery (3, 4). However,
it still has limitations such as increased tremors, a long
learning curve, and operator fatigue when a long time of
surgery (5). In recent years, with the rapid development of
minimally invasive surgery, robotic surgery systems have
been gradually used in many children’s surgical operations
(6). Single-port laparoscopic surgery (SPLS) has a better
cosmetic effect because it reduces the incision on the
abdominal surface through the natural cavity of the
body. However, single-port
laparoscopic (S-RALS) is
pediatric surgery due to the small abdominal space and

human robot-assisted

surgery rarely applied in
thin abdominal wall in children. Until today, only a few
studies reported the applications of S-RALS in children,
pyeloplasty  (7), (8),
splenectomy (9). There is no study on the application of

such as cholecystectomy and
S-RALS for resection of pediatric benign ovarian tumors.
This study retrospectively analyzed the clinical data of
three patients who underwent S-RALS for resection of
benign ovarian tumors in the Department of Pediatric
Surgery, Zhongnan Hospital of Wuhan University, to
investigate the feasibility and safety of this technology in
children with benign ovarian tumors. Meanwhile, we
of S-RALS for

resection of pediatric benign ovarian tumors.

provided the preliminary experience

10.3389/fsurg.2022.944662

Materials and methods
Clinical data

The clinical data of three patients who underwent S-RALS for
resection of benign ovarian tumors in the Department of Pediatric
Surgery, Zhongnan Hospital of Wuhan University from May 2020
to September 2021 were retrospectively analyzed. All preoperative
ultrasound imaging, computerized tomography (CT), or magnetic
resonance imaging (MRI) results (Figure 1) and tumor markers
(Table 1) indicated these ovarian tumors were benign. All
clinical data were obtained after the approval of the Hospital
Committee for Investigation in Humans (No. 2022003K).
Written informed consent to participate in this study was
provided by the participants’ legal guardians.

Surgical methods

(i) Body position: After general anesthesia and endotracheal
the
Trendelenburg position with an indwelling catheter.

intubation, child was placed in supine and

(ii) Placement of the mechanical arm: After conventional
disinfection, a 2.5 cm arc-shaped incision was made

TABLE 1 Preoperative tumor markers of patients.

Patient  AFP CA125 B-HCG NSE VMA
(ng/ml) (U/ml) (mIU/ml)  (ug/l)

1 1.38 28.47 1.20 19.90  Negative

2 0.89 11.39 <0.30 1930  Negative

3 1.11 12.97 0.78 13.59 Negative

AFP, alpha fetoprotein; NSE, neuron-specific enolase; VMA, vanillylmandelic acid

FIGURE 1

Representative preoperative MRI of patients: (A) horizontal plane, (B) sagittal plane, and (C) coronal plane. MRI indicated that the ovarian tumor was

benign. MRI, magnetic resonance imaging.
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FIGURE 2
Appearance of a single incision and the placement of robotic instruments: (A) appearance of the single incision, (B) special laparoscopic device with a
single port and four channels, and (C) placement of the 30° lens and two manipulators, forming a stable triangle relationship.

FIGURE 3

Surgical procedures of S-RALS for resection of ovarian tumors: (A,B) exposing the diseased ovaries fully. The images indicate bilateral ovarian torsion,
(C) resetting the ovarian torsion, (D) opening the ovaries and exposing the tumor tissues, (E,F) removing the tumor along the tumor margin
completely, and (G,H) suturing the ovarian tissues by 5-0 absorbable suture line. S-RALS, single-port robot-assisted laparoscopic surgery.

(iii) Surgical procedures:

through the lower edge of the umbilical ring (Figure 2A)
and then a special laparoscopic device, which consists of
a single port and four channels, was inserted
(Figure 2B). CO, artificial pneumoperitoneum was
established with a pressure of 6-8 mmHg (I mmHg=
0.133 kPa). A 30° lens and two manipulators were placed
into the laparoscopic device, respectively, and the two
manipulators formed a stable triangular relationship with
the lens (Figure 2C).

Moving away the bowels
surrounding the affected ovary, exposing the diseased

ovaries fully (Figures 3A,B), resetting the ovarian
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torsion if occurred (Figure 3C), opening the ovaries
and exposing the tumor tissues (Figure 3D), removing
the tumors along the tumor margin completely
(Figures 3E,F), hemostasis for the wound, suturing the
ovarian tissues by the 5-0 absorbable suture line
(Figures 3G,H), picking up the tumor tissues into the
specimen bag, removing the robotic device, taking out
tumor tissues through the umbilical incision, making
postoperative pathological examination, washing the
abdominal cavity with distilled water, closing the
abdomen layer by layer, and restoring the normal

structure of the umbilicus.

frontiersin.org


https://doi.org/10.3389/fsurg.2022.944662
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

Xu et al.

Results

All three patients successfully underwent the resection of
through S-RALS without conversion to
laparotomy. As shown in Table 2, the average operation time was

ovarian tumors

146 min (118-181 min), the average amount of blood loss was
20ml (10-35ml), and no drainage tube was placed. All
postoperative pathological types of ovarian tumors were mature
cystic teratomas in the three cases (Figure 4; Table 2). All
patients started a liquid diet 2 h after surgery. The average length
of postoperative hospital stay was 4.7 days (3-7 days). No tumor
recurred, no surgical site hernia occurred, and the wound healed
very well with a cosmetic scar in the lower umbilical crease
(Figure 5) during the postoperative follow-up for 6-18 months.

Discussion

Benign mature ovarian teratoma is the most common
ovarian tumor in children, which usually requires operative
management (10, 11). However, unilateral oophorectomy at a

TABLE 2 Data of patients.

10.3389/fsurg.2022.944662

young age may result in a shorter reproductive life span and
early menopause (12). To spare future fertility, it has been
suggested that ovarian sparing tumorectomy should be the
first-line procedure in children for the treatment of benign
ovarian tumors (2). Laparoscopic surgery is considered the
gold standard for managing benign ovarian tumors (13). The
use of the laparoscopic technique was associated with the
higher preservation of ovarian tissue (11). Meanwhile, studies
suggested that laparoscopic surgery for pediatric benign
ovarian tumors has the advantages of shorter length of stay,
decreased postoperative pain, decreased recovery time, and
less adhesion formation compared with open
techniques (14, 15).

However, laparoscopic surgery may have difficulty peeling

surgical

off the cyst wall completely because of poor visual field
stability and amplification of tremors (16). At the same time,
it needs a long learning curve and the surgeons are easy to be
fatigued (17). Robot-assisted laparoscopic surgery (RALS) can
solve the problem due to stable and accurate operation and
highly magnified three-dimensional vision (18, 19). Compared
with laparoscopic surgery, it needs a shorter learning curve
and the surgeons are no longer fatigued (20, 21). Until now,

Patient  Side Age Hemorrhage Operating  Drainage Postoperative Postoperative Follow-up
(years) (ml) time (min) pathological type hospital stay (days) (months)

1 Bilateral 5.8 35 181 No Mature cystic teratoma 7 18

2 Right 8.6 10 118 No Mature cystic teratoma 4 12

3 Right 9.3 15 140 No Mature cystic teratoma 3 3
FIGURE 4
Typical photograph and pathological examination of ovarian tumors: (A) typical photograph of ovarian tumors and (B,C) pathological examination of
ovarian tumors. The images indicated mature cystic teratomas.
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FIGURE 5
Appearance of umbilicus: (A) the appearance of preoperative umbilicus and (B) the appearance of postoperative umbilicus after one year.

RALS has been gradually applied to pediatric reconstructive
surgery, such as pyeloplasty (22), ureterovesical replantation
(23), resection of ovarian tumors (24), and so on.

As the extension of laparoscopic surgery, transumbilical
SPLS can improve the cosmesis by reducing the number of
trocar incisions (25). However, it has a limitation of the
constraint of operating triangle at the time of operation
(25). S-RALS, as a combination of RALS and SPLS, recovers
the structure of the operating triangle and saves the
cosmetic advantage of SPLS (26). It has been applied in
adult surgery including gynecology and urology in recent
years. However, only a few studies reported the application
of S-RALS in pediatric surgery since the small abdominal
space limits its application. For example, Mattei (27)
reported 20 cases of single-site robot-assisted laparoscopic
cholecystectomy in children and adolescents in 2017. Kang
et al. (28) reported a case of robot-assisted laparoscopic
single-port pyeloplasty using the da Vinci SP system in
2019. There have been no studies on S-RALS in pediatric
ovarian sparing tumorectomy until now, especially using da
Vinci Xi.

In this study, we report S-RALS in the resection of
pediatric benign ovarian tumors using da Vinci Xi for the
first time. Ovarian tumors were found in three patients
with symptoms of abdominal pain; therefore, we chose
surgery for them instead of observation. According to the
previous study, the tumor is considered benign when it is
cystic, smaller than 10 cm, and not associated with positive
tumor markers; otherwise, it is perhaps malignant (11). We
performed CT or MRI before surgery; all images of the
three patients indicated that the tumors were cystic and
smaller than 10 cm. Meanwhile, all tumor markers were

Frontiers in Surgery

05

negative. Based on these preoperative examinations, we
performed S-RALS for resection of benign ovarian tumors
using da Vinci Xi. No conversion to laparotomy occurred
in our study because no malignant signs were found
intraoperatively. A operation with S-RALS
requires rich experience in SPLS and RALS for surgeons.

successful

We have operated numbers of SPLS and completed about
100 cases of RALS including 20 cases of S-RALS until now;
the experience of SPLS has been reported in our previous
studies (29, 30). We made a single incision of 2.5cm
through the lower edge of the umbilical ring and placed a
special single port with four channels in all three cases. The
incision length is similar or even shorter compared with the
method of making three or four 5 mm ports; moreover, it is
more cosmetic by hiding the wound under the umbilicus.
the thin children,
postoperative surgical site hernia occurred, as we did not
cut the muscle when we made the incision through the

Despite abdominal wall in no

lower edge of the umbilical ring. It is consistent with the
advantages of SPLS for the resection of pediatric benign
ovarian tumors (31, 32). Moreover, we found that it is
easier to resect pediatric benign ovarian tumors through S-
RALS compared with SPLS because of the recovery of the
triangulation. The key point is to cut the ovary using
scissors without electricity when exposing and dissecting the
tumor, which could prevent the ovary from heat injury. The
use of the laparoscopic technique was associated with
higher preservation of ovarian tissue (11); we also preserved
the normal ovarian tissue as more as possible. Although
ovarian cystectomy does not need to suture the ovarian
tissue, we sutured the ovarian tissue and closed the cavity
to preserve the ovarian morphology and reduce recurrence.
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Moreover, we aspirated the cyst fluid with a puncture outfit if
the tumor was too large, protecting it from the spillage of the
cyst fluid. Some reports demonstrated that spillage of the cyst
fluid occurred in laparoscopic cases when dissecting the
tumor (2, 33); we have no case of the spillage occurring in
the study. The main reason is that the da Vinci Xi robotic
system is very stable apart from our operation of aspirating
the cyst fluid, but more cases need to be investigated. In
our study, one case had more hemorrhage and operative
time compared to the other two; this is because the case
consisted of bilateral tumors. To enhance the recovery after
surgery, all of the patients started a liquid diet 2h after
surgery and no abdominal drainage tube was placed. The
average length of postoperative hospital stay was 4.7 days
(3-7 days), which is associated with the lack of primary
medical resources and COVID-2019 in our country.

In summary, this is the first study to report S-RALS in the
resection of pediatric benign ovarian tumors. S-RALS has the
advantages of less surgical trauma, quick postoperative
recovery, and a cosmetic scar in the lower umbilical crease. It
is safe, effective, and feasible for pediatric benign ovarian
tumors. However, further good quality randomized controlled
trials are needed to suggest S-RALS as a suitable approach for
pediatric benign ovarian tumors.

Data availability statement

The original contributions presented in the study are

included in the article/Supplementary Material, further

inquiries can be directed to the corresponding author.

Ethics statement

The studies involving human participants were reviewed
and approved by the Hospital Committee for Investigation in
(No. 2022003K). Written
participate in this study was provided by the participant’s

Humans informed consent to

legal guardian/next of kin.

References

1. Vaysse C, Delsol M, Carfagna L, Bouali O, Combelles S, Lemasson F, et al.
Ovarian germ cell tumors in children. Management, survival and ovarian
prognosis. A report of 75 cases. J Pediatr Surg. (2010) 45(7):1484-90. doi: 10.
1016/j.jpedsurg.2009.11.026

2. Szymon O, Bogusz B, Taczanowska-Niemczuk A, Maslanka M, Gérecki 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

3. 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. ] Pediatr Surg. (2020) 55(3):357-68. doi: 10.1016/j.jpedsurg.2019.09.003

Frontiers in Surgery

06

10.3389/fsurg.2022.944662

Author contributions

DX and HG contributed equally to this work and finished
the study. WZ, DX, and HG designed the study. DX wrote
the first draft. SY and GH collected the data. KY analyzed the
data. DL performed an ultrasonic examination for patients.
WZ critically revised the drafts of the manuscript. WZ
provided important intellectual input and approved the final
version for publication. All authors contributed to the article
and approved the submitted version.

Funding

This study was supported by The Youth Talent Project of
The Health Commission of Hubei Province, China (grant no.
WJ2019Q050).

Acknowledgments

The authors thank the staff at Zhongnan Hospital of Wuhan
University for their help in completing the study.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their
affiliated organizations, or those of the publisher, the editors
and the reviewers. Any product that may be evaluated in this
article, or claim that may be made by its manufacturer, is not
guaranteed or endorsed by the publisher.

4. Li N, Zhang W, Yuan ], Zhou X, Wu X, Chai C. Multi-incisional
transumbilical laparoscopic surgery for nonpalpable undescended testes: a
report of 126 cases. J Pediatr Surg. (2012) 47(12):2298-301. doi: 10.1016/j.
jpedsurg.2012.09.025

5. Hortman C, Chung S. Positioning considerations in robotic surgery. Aorn J.
(2015) 102(4):434-9. doi: 10.1016/j.a0rn.2015.07.008

6. Denning NL, Kallis MP, Prince JM. Pediatric robotic surgery. Surg Clin North
Am. (2020) 100(2):431-43. doi: 10.1016/j.suc.2019.12.004

7. Kang SK, Jang WS, Kim SH, Kim SW, Han SW, Lee YS. Comparison of
intraoperative and short-term postoperative outcomes between robot-assisted
laparoscopic multi-port pyeloplasty using the da Vinci Si system and single-port

frontiersin.org


https://doi.org/10.1016/j.jpedsurg.2009.11.026
https://doi.org/10.1016/j.jpedsurg.2009.11.026
https://doi.org/10.1055/s-0040-1716877
https://doi.org/10.1055/s-0040-1716877
https://doi.org/10.1016/j.jpedsurg.2019.09.003
https://doi.org/10.1016/j.jpedsurg.2012.09.025
https://doi.org/10.1016/j.jpedsurg.2012.09.025
https://doi.org/10.1016/j.aorn.2015.07.008
https://doi.org/10.1016/j.suc.2019.12.004
https://doi.org/10.3389/fsurg.2022.944662
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

Xu et al.

pyeloplasty using the da Vinci SP system in children. Investig Clin Urol. (2021) 62
(5):592-9. doi: 10.4111/icu.20200569

8. Nolan H, Glenn J. Minimally invasive pediatric cholecystectomy: a comparison
of robotic and laparoscopic single and multiport techniques. J Laparoendosc Adv
Surg Tech A. (2018) 28(6):770-3. doi: 10.1089/lap.2017.0532

9. Klazura G, Sims T, Rojnica M, Koo N, Lobe T. Single port robotic
splenectomy for pyruvate kinase deficiency in a five-year-old patient, a case
report of a surgical first. Int ] Surg Case Rep. (2021) 84:106122. doi: 10.1016/j.
ijscr.2021.106122

10. Zhang M, Jiang W, Li G, Xu C. Ovarian masses in children and adolescents
- an analysis of 521 clinical cases. J Pediatr Adolesc Gynecol. (2014) 27(3):e73-7.
doi: 10.1016/j.jpag.2013.07.007

11. Euczak ], Baglaj M. Selecting treatment method for ovarian masses in
children - 24 years of experience. ] Ovarian Res. (2017) 10(1):59. doi: 10.1186/
$13048-017-0353-0

12. Rosendahl M, Simonsen MK, Kjer JJ. The influence of unilateral
oophorectomy on the age of menopause. Climacteric. (2017) 20(6):540-4.
doi: 10.1080/13697137.2017.1369512

13. Seckin B, Ozdener T, Tapisiz OL, Batioglu S. Laparoscopic treatment of
ovarian cysts in adolescents and young adults. ] Pediatr Adolesc Gynecol. (2011)
24(5):300-3. doi: 10.1016/j.jpag.2011.05.006

14. Rogers EM, Casadiego Cubides G, Lacy ], Gerstle JT, Kives S, Allen L.
Preoperative risk stratification of adnexal masses: can we predict the optimal
surgical management? ] Pediatr Adolesc Gynecol. (2014) 27(3):125-8. doi: 10.
1016/j.jpag.2013.09.003

15. Childress KJ, Santos XM, Perez-Milicua G, Hakim J, Adeyemi-Fowode O,
Bercaw-Pratt JL, et al. Intraoperative rupture of ovarian dermoid cysts in the
pediatric and adolescent population: should this change your surgical management?
J Pediatr Adolesc Gynecol. (2017) 30(6):636-40. doi: 10.1016/j.jpag.2017.03.139

16. Laberge PY, Levesque S. Short-term morbidity and long-term recurrence
rate of ovarian dermoid cysts treated by laparoscopy versus laparotomy. J Obstet
Gynaecol Can. (2006) 28(9):789-93. doi: 10.1016/S1701-2163(16)32253-8

17. Peters BS, Armijo PR, Krause C, Choudhury SA, Oleynikov D. Review of
emerging surgical robotic technology. Surg Endosc. (2018) 32(4):1636-55.
doi: 10.1007/500464-018-6079-2

18. Mizuno K, Kojima Y, Nishio H, Hoshi S, Sato Y, Hayashi Y. Robotic surgery
in pediatric urology: current status. Asian ] Endosc Surg. (2018) 11(4):308-17.
doi: 10.1111/ases.12653

19. Navarrete Arellano M, Garibay Gonzalez F. Robot-assisted laparoscopic and
thoracoscopic surgery: prospective series of 186 pediatric surgeries. Front Pediatr.
(2019) 7:200. doi: 10.3389/fped.2019.00200

20. Morales-L6pez RA, Pérez-Marchdn M, Pérez Brayfield M. Current concepts
in pediatric robotic assisted pyeloplasty. Front Pediatr. (2019) 7:4. doi: 10.3389/
fped.2019.00004

21. Hassan SO, Dudhia J, Syed LH, Patel K, Farshidpour M, Cunningham SC,
et al. Conventional laparoscopic vs robotic training: which is better for naive

Frontiers in Surgery

07

10.3389/fsurg.2022.944662

users? A randomized prospective crossover study. J Surg Educ. (2015) 72
(4):592-9. doi: 10.1016/j.jsurg.2014.12.008

22. Andolfi C, Rodriguez VM, Galansky L, Gundeti MS. Infant robot-assisted
laparoscopic pyeloplasty: outcomes at a single institution, and tips for
safety and success. Eur Urol. (2021) 80(5):621-31. doi: 10.1016/j.eururo.
2021.06.019

23. Janssen KM, Kirsch AJ. Outcomes of complex robot-assisted laparoscopic
ureteral reimplantation after failed ipsilateral endoscopic treatment of
vesicoureteral reflux. J Pediatr Urol. (2021) 17(4):547.el-e6. doi: 10.1016/j.
jpurol.2021.05.029

24. Xie XX, Wang N, Wang ZH, Zhu YY, Wang JR, Wang XQ. Robotic-
assisted resection of ovarian tumors in children: a case report and review of
literature. World J Clin Cases. (2019) 7(17):2542-8. doi: 10.12998/wjcc.v7.i17.
2542

25. Pontarelli EM, Emami C, Nguyen NX, Torres M, Anselmo DM. Single-
incision laparoscopic resection of ovarian masses in children: a
preliminary report. Pediatr Surg Int. (2013) 29(7):715-8. doi: 10.1007/
s00383-013-3325-5

26. Nelson RJ, Chavali JSS, Yerram N, Babbar P, Kaouk JH. Current status of
robotic single-port surgery. Urol Ann. (2017) 9(3):217-22. doi: 10.4103/UA.
UA_51_17

27. Mattei P. Single-site robotic-assisted laparoscopic cholecystectomy in
children and adolescents: a report of 20 cases. Surg Endosc. (2018) 32
(5):2402-8. doi: 10.1007/s00464-017-5939-5

28. Kang SK, Jang WS, Kim SW, Kim SH, Han SW, Lee YS. Robot-assisted
laparoscopic single-port pyeloplasty using the da Vinci SP® system: initial
experience with a pediatric patient. J Pediatr Urol. (2019) 15(5):576-7. doi: 10.
1016/j.jpurol.2019.08.003

29. Zhu T, Feng ], Zhang W, Wei M, Yu D, Zhang X, et al. Subtotal colectomy
with a single-incision laparoscopic surgery technique in children with long-
segment Hirschsprung disease and allied disorders. Pediatr Surg Int. (2013) 29
(2):197-201. doi: 10.1007/s00383-012-3221-4

30. Xia X, Li N, Wei J, Zhang W, Yu D, Zhu T, et al. Single-incision laparoscopic
versus conventional laparoscopic surgery for Hirschsprung’s disease: a
comparison of medium-term outcomes. J Pediatr Surg. (2016) 51(3):440-3.
doi: 10.1016/j.jpedsurg.2015.10.051

31. Litz C, Danielson PD, Chandler NM. Single incision laparoscopic surgery for
pediatric adnexal pathology. J Pediatr Surg. (2014) 49(7):1156-8. doi: 10.1016/j.
jpedsurg.2013.10.017

32. Lacher M, Kuebler JF, Yannam GR, Aprahamian CJ, Perger L, Beierle EA,
et al. Single-incision pediatric endosurgery for ovarian pathology.
J Laparoendosc Adv Surg Tech A. (2013) 23(3):291-6. doi: 10.1089/lap.2012.
0380

33. Briones-Landa CH, Ayala-Yéafiez R, Leroy-Lopez L, Anaya-Coeto H,
Santarosa-Pérez  MA, Reyes-Mufioz E. Comparison of laparoscopic vs.
laparotomy treatment in ovarian teratomas. Ginecol Obstet Mex. (2010) 78
(10):527-32.

frontiersin.org


https://doi.org/10.4111/icu.20200569
https://doi.org/10.1089/lap.2017.0532
https://doi.org/10.1016/j.ijscr.2021.106122
https://doi.org/10.1016/j.ijscr.2021.106122
https://doi.org/10.1016/j.jpag.2013.07.007
https://doi.org/10.1186/s13048-017-0353-0
https://doi.org/10.1186/s13048-017-0353-0
https://doi.org/10.1080/13697137.2017.1369512
https://doi.org/10.1016/j.jpag.2011.05.006
https://doi.org/10.1016/j.jpag.2013.09.003
https://doi.org/10.1016/j.jpag.2013.09.003
https://doi.org/10.1016/j.jpag.2017.03.139
https://doi.org/10.1016/S1701-2163(16)32253-8
https://doi.org/10.1007/s00464-018-6079-2
https://doi.org/10.1111/ases.12653
https://doi.org/10.3389/fped.2019.00200
https://doi.org/10.3389/fped.2019.00004
https://doi.org/10.3389/fped.2019.00004
https://doi.org/10.1016/j.jsurg.2014.12.008
https://doi.org/10.1016/j.eururo.2021.06.019
https://doi.org/10.1016/j.eururo.2021.06.019
https://doi.org/10.1016/j.jpurol.2021.05.029
https://doi.org/10.1016/j.jpurol.2021.05.029
https://doi.org/10.12998/wjcc.v7.i17.2542
https://doi.org/10.12998/wjcc.v7.i17.2542
https://doi.org/10.1007/s00383-013-3325-5
https://doi.org/10.1007/s00383-013-3325-5
https://doi.org/10.4103/UA.UA_51_17
https://doi.org/10.4103/UA.UA_51_17
https://doi.org/10.1007/s00464-017-5939-5
https://doi.org/10.1016/j.jpurol.2019.08.003
https://doi.org/10.1016/j.jpurol.2019.08.003
https://doi.org/10.1007/s00383-012-3221-4
https://doi.org/10.1016/j.jpedsurg.2015.10.051
https://doi.org/10.1016/j.jpedsurg.2013.10.017
https://doi.org/10.1016/j.jpedsurg.2013.10.017
https://doi.org/10.1089/lap.2012.0380
https://doi.org/10.1089/lap.2012.0380
https://doi.org/10.3389/fsurg.2022.944662
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	Ensuring safety and feasibility for resection of pediatric benign ovarian tumors by single-port robot-assisted laparoscopic surgery using the da Vinci Xi system
	Introduction
	Materials and methods
	Clinical data
	Surgical methods

	Results
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


