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Abstract

Background: To evaluate the efficacy of laparoscopic para-aortic lymphadenectomy in the treatment of gynecologic malignancies
through a literature review comparing the extraperitoneal and transperitoneal approaches. Methods: A comprehensive computerized
search of PubMed, Embase, the Cochrane Library, Medline, Web of Science, and other relevant databases was conducted, covering
the period from January 2010 to January 2025, to collect studies that compared the transperitoneal and extraperitoneal approaches to
laparoscopic para-aortic lymphadenectomy in the treatment of gynecologic malignancies. Relevant data were extracted and analyzed
using the Review Manager (RevMan) version 5.4.1 statistical software. Outcome indexes included operation time, intraoperative blood
loss, number of para-aortic lymph nodes dissected, hospitalization days, and incidence of surgical complications. Results: A total of
525 manuscripts were retrieved, of which 8 were included. Our analysis showed no statistically significant differences between the
extraperitoneal and transperitoneal groups in terms of operative time, intraoperative bleeding, and hospitalization days. However, the
complication rate was significantly lower in the extraperitoneal group than in the transperitoneal group. Additionally, the number of
para-aortic lymph nodes (PAL) retrieved was significantly higher in the extraperitoneal group compared to the transperitoneal group
[mean difference (MD) = 0.43, 95% confidence intervals (CI) (0.13 to 0.72, p = 0.004)]. Conclusion: Laparoscopic para-aortic lym-
phadenectomy for gynecologic malignancies offers several advantages when performed via the extraperitoneal route. This approach
reduces surgical trauma, shortens hospital stay, lowers the rate of complication, and increases the number of lymph nodes that can be
resected compared to the transperitoneal route. Registration: The study has been registered on https://www.crd.york.ac.uk/prospero/
(registration number: CRD420251033897; registration link: https://www.crd.york.ac.uk/PROSPERO/view/CRD420251033897).
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1. Introduction other body parts. They are often regarded as indicators of
distant metastasis for gynecological malignancies, suggest-
ing a poor prognosis and representing a key factor in pa-
tient survival and outcomes [2]. In recent years, para-aortic
women’s health. According to the World Health Organiza- lymph node dissection has been widely adopted in the surgi-
tion (WHO), these tumors account for approximately 19.9% .1 treatment of gynecologic malignancies. This procedure
of cancer mortality among women, with incidence and mor- helps reduce the tumor load, complete the surgical stag-
tality rates rising each year. Cervical cancer rates are no- ing guide the follow-up treatment (such as chemotherapy,
tably higher in low- and middle-income countries, while radiotherapy, and targeted therapy), and improve the sur-
ovarian and endometrial cancer is more prevalent in high- vival rate and quality of life of patients [3]. At present, the
income countries [1]. Despite recent advances in treat-  oyidelines of the International Gynecologic Cancer Soci-
ment, surgery remains the mainstay of therapy. Lymph oty (1GCS) and the European Society of Gynecologic On-
node dissection plays a crucial role in the process; particu- cology (ESGO) [4,5] recommend the necessity of system-
larly, para-abdominal aortic lymph node dissection, which atic lymph node dissection during surgery for some early
is essential for assessing disease spread. This procedure en- and locally advanced gynecologic malignancies, especially

hances treatment precision and improves patient prognosis, the para-aortic lymph node dissection, which can effec-
as the para-aortic lymph nodes are important lymph node

areas in the abdominal cavity for tumor cell metastasis to

Gynecologic Malignant tumors, including Cervical,
Endometrial, and Ovarian Cancers are a serious threat to

tively evaluate the metastatic status of the tumor and pro-
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vide a more accurate basis for the development of subse-
quent treatment methods.

Laparoscopic techniques have been increasingly used
in gynecologic malignancies for their advantages related
to less trauma and faster recovery, and laparoscopic para-
aortic lymph node dissection, as a more complex surgical
operation, consists of two main modalities: transperitoneal
and extraperitoneal approach [6]. Although both methods
are minimally invasive and widely used, their surgical tech-
nique, efficacy, and safety remain topics of debate. This
study aims to reveal the differences in the outcomes of
different surgical approaches for laparoscopic para-aortic
lymph node dissection by including relevant literature for
meta-analysis, in addition to further describing the single-
port laparoscopic technique, which can provide some guid-
ance for clinical practice.

2. Methods

This meta-analysis was done according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement guidelines and
the review protocol was registered on PROSPERO
CRDA420251033897.

2.1 Search Strategy

The literature search was conducted according to the
Participants Intervention Control Outcome Study (PICOS)
design principle. The databases PubMed, Embase, the
Cochrane Library, Medline, and Web of Science and other
relevant databases were searched from January 2010 to Jan-
uary 2025. Journal catalogs and references were searched.
There was no restriction on the type of publication or
language. The search terms were laparoscopy, extraperi-
toneal, transperitoneal, cervical cancer, endometrial carci-
noma, ovarian cancer, lymphadenectomy, and the search
strategy was (Laparoscopy) AND (extraperitoneal) AND
(transperitoneal) AND (Uterine Cervical Neoplasms) OR
(Endometrial Neoplasms) OR (Ovarian Neoplasms) AND
(para-aortic Lymph Node Excision).

2.2 Inclusion and Exclusion Criteria

Participants: Pathologically confirmed gynecologic
malignancies, including cervical, endometrial, and ovarian
cancers undergoing laparoscopic para-aortic lymphadenec-
tomy, regardless of tumor stage, provided that the surgical
access method and the extent of lymph node dissection are
reported.

Intervention/Exposure and Comparison/Control:
Studies were included only if they compared para-aortic
lymph node dissection using the extraperitoneal and
transperitoneal access routes, and the procedures were
performed by surgeons qualified in gynecologic oncology.

Outcomes: The number of para-aortic lymph node
dissections and one or more of the following efficacy and
safety indicators need to be assessed and reported in the

study: operative time, intra-operative bleeding, days in hos-
pital, incidence of surgical complications, and overall sur-
vival rate.

Study Design: Comparison of randomized controlled
studies, prospective cohort studies, and retrospective cohort
studies on laparoscopic extraperitoneal versus transperi-
toneal approaches to para-aortic lymph node dissection.

Exclusion Criteria: @ The study did not design a con-
trol group; @ Lack of original data and unavailability of
full text; @ Repeatedly published literature; @ Not report-
ing surgical time, intraoperative bleeding rate, number of
para-aortic lymph nodes dissected, number of hospitaliza-
tion days, incidence of surgical complications, and overall
survival rate as the indexes of the study; ® There was no
comparison of the number of para-aortic lymph node dis-
section in the literature, while there were other relevant in-
dexes.

2.3 Literature Screening and Data Extraction

The literature obtained from the search was indepen-
dently screened, and data was extracted by two researchers
according to the inclusion and exclusion criteria. These
findings were then cross-checked to ensure consistency and
accuracy of the data, and any disagreements were resolved
through discussion or negotiation with a third researcher.
The extracted information included: (1) Basic information:
first author, publication time, number of cases, age; (2)
Analysis indices: operation time, intraoperative bleeding,
postoperative hospitalization time, number of lymph node
dissection, complication rate.

2.4 Literature Quality Assessment

The quality of the literature was assessed using the
Newcastle-Ottawa Scale (NOS), which evaluates three do-
mains: selection (0—4 points), comparability (0—2 points),
and outcome assessment (0—3 points), with a maximum
score of 9. Studies scoring 7 or higher were considered high
quality. The results of the NOS assessment are summarized
in Table 1 (Ref. [7-14]).

2.5 Statistical Methods

Meta-analysis of the extracted data was performed us-
ing Review Manager 5.4.1 (The Cochrane Collaboration,
Oxford, UK). Continuous variables were expressed as mean
difference (MD) with 95% confidence intervals (CI), while
dichotomous variables were expressed as odds ratios (OR)
with 95% Cls. Heterogeneity among studies was assessed
using the I? statistic [15]. When I? <50%, indicating
low heterogeneity, a fixed-effect model was used; when
2 >50%, indicating substantial heterogeneity, a random-
effects model was applied. A p-value of <0.05 was consid-
ered statistically significant.
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Table 1. Summary table of literature quality evaluation.

First author (year) Study design Selection (0—4)  Comparability (0-2)  Outcome (0-3)  Total score  Quality
Diaz-Feijoo B (2016) [7] Randomized trial 4 2 3 9 High
O’Hanlan KA (2015) [8] Prospective cohort 3 2 2 7 High
Akladios C (2015) [9] Retrospective cohort 3 2 3 8 High
Morales S (2013) [10] Retrospective cohort 3 2 2 7 High
Pakish J (2014) [11] Prospective cohort 3 2 3 8 High
Zhang W (2021) [12] Retrospective cohort 3 2 2 7 High
Naoura I (2016) [13] Retrospective cohort 3 2 2 7 High
Salhi Y (2021) [14] Prospective cohort 3 2 3 8 High
Table 2. Information on the included literature.
. Type of gynecological tumors
First author (year) Group N Age (years) BMI (kg/m?) Outcome  NOS score
Cervical Endometrial Ovarian
cancer  carcinoma  cancer
] .. T 29 0 22 7 65.0 (33-84)  26.4(20.2-40.43)
Diaz-Feijoo B [7] 1,2,3,4,5 9
E 31 0 26 5 65.0 (27-79) 29 (18.1-42.7)
T 36 0 22 16 57.0 (29-80) 26 (18-38)
O’Hanlan KA [8] 1,2,4,3,5 7
E 79 4 53 20 58.0 31-77) 26 (19-41)
. T 51 22 8 20 53.3 (19-78) 23.5 (16-35)
Akladios C [9] 1,3,4,5 8
E 21 16 1 3 55.2 (38-75) 26.9 (19-48)
T 19 3 7 60.5 +12.9 25.1 £3.9
Morales S [10] 1,3,4 7
E 28 19 3 524+ 124 28.6 £ 4.1
. T 108 0 108 0 61.0 (24-92)  28.4(17.5-53.8)
Pakish J [11] 1,3,5 8
E 34 0 34 0 62.0 (32-76)  35.1(20.6-47.4)
T 21 0 21 0 52.0(39-70) 24.35(16.9-32.51)
Zhang W [12] 1,2,3,4,5 7
E 20 0 20 0 55.0 (41-69) 25.45(21.19-32.51)
T 62 22 29 11 54.0 £ 14.0 24+ 4
Naoura I [13] 3,4,5 7
E 67 41 22 1 56.0 £ 14.0 26+ 6
. T 74 29 38 7 56.4 +12.9 256 +4.5
Salhi Y [14] 1,2,3,4,5 8
E 69 63 5 1 529+ 125 252 +5.5

Note: T, transperitoneal; E, extraperitoneal; NOS, Newcastle-Ottawa Scale; BMI, body mass index. 1. operative time; 2. intraoperative

bleeding; 3. number of para-aortic lymph node dissection; 4. number of days in hospital; 5. complication rate.

3. Results
3.1 Literature Search

According to the search results, a total of 525 pieces
of relevant literature were retrieved. Based on the inclu-
sion and exclusion criteria, non-compliant articles were ex-
cluded, and finally, eight articles were included. The de-
tailed steps and flowchart of the literature search are shown
in Fig. 1. The basic characteristics and quality evaluation of
the included literature are shown in Table 2 (Ref. [7—14]).

3.2 Meta-Analysis

3.2.1 Comparison of Operative Time (Total Time From
Start to Finish for the Operator)

A total of seven papers compared the operation time,
282 cases in the extraperitoneal approach group and 338
cases in the transperitoneal approach group, and the test re-
sults suggested that I> = 94%, with a large heterogeneity
between the study groups, which was analyzed by using
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a random-effects model. The results of the meta-analysis
showed that there was no significant difference in the oper-
ation time of the extraperitoneal approach group compared
with that of the transperitoneal approach group (MD = —
2.49, 95% CI: —40.39 to 35.40, p = 0.90), and the difference
was not statistically significant (Fig. 2).

3.2.2 Comparison of Intraoperative Bleeding

A total of four papers compared intraoperative bleed-
ing, 199 cases in the extraperitoneal approach group and
160 cases in the transperitoneal approach group, and the
test results suggested that /2 = 0%, there was no significant
heterogeneity between the study groups, analyzed by us-
ing a fixed-effects model. The results of the meta-analysis
showed that there were fewer cases of bleeding in the
extraperitoneal compared to the transperitoneal approach
group (MD = 38.40, 95% CI: 10.90 to 65.89, p = 0.000),
and the difference was statistically significant (Fig. 3).
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PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only

Records removed before
screening:
Duplicate records removed
(n=525) (n=112)
Additional records identified Excluded based on title and
through other sources abstract (n =194)
(n=0) Records removed for other
reasons (n =148 )

Records screened Excluded based on full-text
(n=71) (n=37)

l

Reports sought for retrieval _
(n=34) Lack of data (n = 17)

!

Reports assessed for eligibilty The outcome index does not
(n=17) match (n=9)

Records identified from
through database searching

[ Identification ]

)

Screening

Studies included in review

(n=8)
Reports of included studies
(n=8)

[ Included ] [

Fig. 1. Literature screening flowchart.

3.2.3 Comparison of the Number of Para-Aortic Lymph
Node Dissection

A total of eight papers compared the number of para-
aortic lymph node dissection, 349 cases in the extraperi-
toneal approach group and 400 cases in the transperitoneal
approach group, and the test results suggested that /7 = 71%,
with a large heterogeneity between study groups, were an-
alyzed using a random-effects model. The results of the
meta-analysis showed that the number of para-abdominal
aortic lymph node dissection was higher in the extraperi-
toneal than in the transperitoneal approach group (MD =
0.43, 95% CI: 0.13 to 0.72, p = 0.004), and the difference
was statistically significant (Fig. 4).

3.2.4 Comparison of Hospitalization Days

A total of seven studies compared the number of hos-
pitalization days between 315 cases in the extraperitoneal
access group and 292 cases in the transperitoneal access
group. The analysis revealed > = 0%, indicating no signif-
icant heterogeneity between the study groups, and a fixed-
effects model was employed. The results of the meta-
analysis showed that the number of hospitalization days
was shorter in the extraperitoneal compared to the transperi-
toneal access group [MD =-0.47, 95% CI: —0.78 to —0.16,
p = 0.003], and the difference was statistically significant

(Fig. 5).

3.2.5 Comparison of Surgical Complication Rates

Additionally, seven studies compared the incidence of
surgical complications, which were analyzed using a fixed-
effects model due to the small heterogeneity among the
study groups. Meta-analysis showed that the overall inci-
dence of surgical complications was less in the extraperi-
toneal than in the transperitoneal approach group (OR =
0.39, 95% CI: 0.25 t0 0.62, p < 0.0001), and the difference
was statistically significant; while the incidence of urologic

injury was not significantly different (OR = 0.30, 95% CI:
0.06 to 1.44, p = 0.13), the difference was not statistically
significant; further comparing the incidence of postoper-
ative lymphocysts, fewer lymphocele occurred postopera-
tively in the extraperitoneal than the transperitoneal access
group (OR =0.27, 95% CI: 0.08 to 0.89, p = 0.03), the dif-
ference was statistically significant (Fig. 6).

3.3 Sensitivity Analysis and Publication Bias

A funnel plot of relevant indicators was observed
(Fig. 7). A leave-one-out sensitivity analysis was con-
ducted (Fig. 8), to reassess the combined effect size of the
included studies by excluding each study one at a time. If
the results changed significantly after excluding a study, it
indicated that the study had a greater impact on the overall
analysis results. Conversely, if the results did not change
significantly, it indicated that the analysis was highly ro-
bust to the selection of studies. Notably, when the study by
Zhang et al. [12] was excluded, a significant change was
observed when comparing the extraperitoneal group with
the transperitoneal group in terms of intraoperative bleed-
ing. Subsequent exclusions of other studies in turn resulted
in little change in the number of abdominal aortic lymph
node resections, operative time, hospitalization days, and
complication rates. Furthermore, The operative time sen-
sitivity analysis findings (e.g., Fig. 8A) demonstrated that
the aggregated effect size remained stable throughout the
exclusion of individual studies, underscoring the robustness
of the study outcomes. Notably, even upon removal of stud-
ies with total sample sizes <70, the high heterogeneity /2
= 96%), direction of pooled effects, and statistical signifi-
cance persisted, providing additional evidence for the cred-
ibility of the findings. To evaluate publication bias in the
included studies, funnel plots, and Egger linear regression
tests were used. The Egger test results (Fig. 9) showed p
values greater than 0.05 for all primary outcome measures,
namely the number of para-aortic lymph nodes (p = 0.240),
operative time (p = 0.769), intraoperative blood loss (p =
0.304), length of hospital stay (p = 0.556), and postopera-
tive complication rate (p = 0.417), indicating no significant
statistical evidence of publication bias.

4. Discussion

Surgery remains the standard of care for the treatment
of gynecologic malignancies, with the para-aortic lymph
nodes representing an important route of metastatic spread
[16]. The resection of para-aortic lymph nodes is an ac-
curate indicator for determining lymph node involvement,
which plays a critical role in disease evaluation, formu-
lation of subsequent treatment strategies, and prognosis
[17]. In laparoscopy, the choice of surgical route—whether
transperitoneal or extraperitoneal—has a significant impact
on surgical outcomes. In this study, the surgical time, intra-
operative bleeding, hospitalization time, and surgical com-
plication rate were used as indicators of surgical safety, and
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Extraperitoneal

Transperitioneal

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI 1V, Random, 95% Cl
Akladios C 2015 125.7 33.75 21 200.2 81.25 51 14.2% -74.50[-101.06, -47.94] B

Diaz-Feijoo 2016 260 56.35 31 255 60.96 29 13.9% 5.00 [-24.76, 34.76] -1
Morales S 2013 150 35 28 185 27 19 14.7% -35.00 [-52.76, -17.24] -

O’ Hanlan 2015 240 55.65 79 202 54.88 36 14.5% 38.00 [16.28, 59.72] -
Pakish J 2014 3305 517 34 286 7542 108 14.4% 44.50 [22.04, 66.96] -
Salhi Y 2021 166.4 77.8 69 2208 746 74 143% -54.40[-79.42, -29.38] .

Wei Zhang 2021 233.5 43.95 20 174 48.78 21 14.0% 59.50 [31.10, 87.90] -
Total (95% CI) 282 338 100.0% -2.49 [-40.39, 35.40] ’

Heterogeneity: Tau? = 2457.12; Chi? = 106.18, df = 6 (P < 0.00001); 1> = 94%
Test for overall effect: Z=0.13 (P = 0.90)

Fig. 2. Meta-analysis of operative time in extraperitoneal and transperitoneal groups. SD, standard deviation; CI, confidence

interval; IV, inverse variance.
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Extraperitoneal

-200

0 100 200

Transperitioneal

Extraperitoneal Transperitioneal Mean Difference Mean Difference
Study or Subgroup __Mean SD Total Mean SD_Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Diaz-Feijoo 2016 105 97.5 31 100 248.75 29 8.1%  5.00[-91.82, 101.82] ]
O’ Hanlan 2015 206 245.83 79 242 293.75 36 6.2% -36.00 [-146.21, 74.21] —
Salhi'Y 2021 191.1 197 69 130 172 74 20.4% 61.10 [0.30, 121.90] =
Wei Zhang 2021 142.5 67 20 100 40.2 21 65.3% 42.50 [8.47, 76.53] ——
Total (95% Cl) 199 160 100.0%  38.40 [10.90, 65.89] o>
Heterogeneity: Chi2 = 2.80, df = 3 (P = 0.42); I = 0% _2‘00 _1’00 p 150 2(’)0
Test for overall effect: Z =2.74 (P = 0.006) Transperitioneal ~Extraperitoneal

Fig. 3. Meta-analysis of bleeding in extraperitoneal and transperitoneal groups.
Extraperitoneal Transperitioneal Std. Mean Difference Std. Mean Difference
__Study or Subgroup Mean SD Total Mean SD Total Weight |V, Random, 95% Cl IV, Random, 95% CI

Akladios C 2015 15 4.25 21 17 8.25 51 11.7% -0.27 [-0.78, 0.24] I
Diaz-Feijoo 2016 12 9.25 31 13 6.25 29 11.8% -0.12 [-0.63, 0.38] I
Morales S 2013 174 59 28 15 8.6 19 10.5% 0.33[-0.25, 0.92] N
Naoura | 2016 15 6 67 12 5 62 14.4% 0.54[0.19, 0.89] -
O’ Hanlan 2015 14 5.88 79 10 8.82 36 13.6% 0.57[0.17, 0.98] -
Pakish J 2014 10 441 34 5 458 108 13.5% 1.10[0.69, 1.50] -
Salhi'Y 2021 11.3 7.2 69 8.5 6.3 74  14.8% 0.41[0.08, 0.74] -
Wei Zhang 2021 9.5 6.43 20 5 5.36 21 9.8% 0.75[0.11, 1.38] -
Total (95% CI) 349 400 100.0% 0.43[0.13, 0.72] -
Heterogeneity: Tau? = 0.12; Chi? = 23.89, df = 7 (P = 0.001); I = 71% {2 1 5 1 2
Test for overall effect: Z = 2.86 (P = 0.004) Transperitioneal Extraperitoneal

Fig.

Extraperitoneal

Transperitioneal

Mean Difference

4. Meta-analysis of resection of para-abdominal aortic lymph node number in extraperitoneal and transperitoneal groups.

Mean Difference

Study or Subgroup Mean SD Total Mean SD _Total Weight IV, Fixed, 95% CI IV, Fixed. 95% ClI
Akladios C 2015 56 135 21 7.7 861 51 0.2% -2.10[-8.34, 4.14]

Diaz-Feijoo 2016 3 147 31 3 15.24 29 0.3% 0.00[-5.57, 5.57]

Morales S 2013 46 3.18 28 45 1.6 19 5.0% 0.10[-1.28, 1.48] -

Naoura | 2016 3.2 2 67 3.7 2 62 20.1% -0.50[-1.19,0.19] ™

O’ Hanlan 2015 1.1 0.84 79 14 123 36 489% -0.30[-0.74,0.14] |

Salhi Y 2021 42 26 69 5 23 74 147% -0.80[-1.61,0.01] -]

Wei Zhang 2021 5 0.54 20 6 214 21 10.7% -1.00 [-1.95, -0.05] ™

Total (95% CI) 315 292 100.0% -0.47 [-0.78, -0.16] ¢

Heterogeneity: Chi2 = 3.37, df = 6 (P = 0.76); I = 0% _‘1 5 5 5 5 16
Test for overall effect: Z =2.99 (P = 0.003) Extraperitoneal Transperitioneal

Fig. 5. Meta-analysis of in-hospital stay in extraperitoneal and transperitoneal groups.

the number of para-aortic lymph node dissections was used

4.1 Analysis of the Effectiveness and Safety of

Laparoscopic Surgery by Extraperitoneal Versus

as an indicator of surgical effectiveness.
Transperitoneal Approach

Laparoscopic techniques began to develop rapidly in
the late 1980s and early 1990s. In recent years, laparoscopic
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Extraperitoneal Transperitioneal

Study or Subgroup Events Total Events Total Weight
7.1.1 the rate of postoperative complications

Akladios C 2015 5 21 21 51 11.2%
Diaz-Feijoo 2016 5 31 20 29 20.7%
Naoura | 2016 7 67 15 62 16.7%
O’ Hanlan 2015 2 79 4 36 6.4%
Pakish J 2014 7 34 20 108 9.1%
Salhi'Y 2021 4 69 9 74 9.8%
Wei Zhang 2021 0 20 1 21 1.7%
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Test for overall effect: Z =4.03 (P < 0.0001)
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Test for overall effect: Z=1.50 (P = 0.13)
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Naoura | 2016 2 67 10 62 12.1%
Pakish J 2014 1 34 2 108 1.1%
Subtotal (95% CI) 129 189 15.3%
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Heterogeneity: Chiz = 2.51, df =2 (P = 0.29); 12 = 20%

Test for overall effect: Z=2.15 (P = 0.03)

Total (95% Cl) 535 728 100.0%

Total events 34 115
Heterogeneity: Chi? = 13.84, df =12 (P = 0.31); 2= 13%

Test for overall effect: Z = 4.82 (P < 0.00001)

Test for subgroup differences: Chi? = 0.36, df =2 (P = 0.83), = 0%

Odds Ratio
M-H. Fixed, 95% CI

Odds Ratio
M-H. Fixed, 95% CI

0.45[0.14, 1.41]
0.09 [0.03, 0.30]
0.37 [0.14, 0.97]
0.21[0.04, 1.19]
1.14 [0.44, 2.99]
0.44[0.13, 1.52]
0.33[0.01, 8.67]
0.39 [0.25, 0.62]

0.30 [0.01, 7.70]
0.30 [0.04, 2.41]
0.33[0.01, 8.67]
0.30 [0.06, 1.44]

0.22 [0.01, 5.60]
0.16 [0.03, 0.76]
1.61[0.14, 18.28]
0.27 [0.08, 0.89]

0.36 [0.24, 0.55]

P
4

0.1 1 10 500

Extraperitoneal Transperitioneal

0.002

Fig. 6. Meta-analysis of surgical complication in extraperitoneal and transperitoneal groups. M-H, Mantel-Haenszel.

para-aortic lymph node dissection has become increasingly
proficient, establishing it as the preferred surgical approach
among gynecologic oncologists [18].

There are two main routes for laparoscopic surgery:
the transabdominal and the extraperitoneal routes. The
first laparoscopic extraperitoneal approach for pelvic lymph
node dissection for gynecologic oncology in 1987 was per-
formed by Dr. Dargent [19]. The first para-abdominal
lymph node dissection using the extraperitoneal approach
was performed in 1996 by Vasilev and McGonigle [20].
This study showed that intraoperative bleeding, hospital-
ization days, and the surgical complication rate of parietal
abdominal aortic lymph node dissection by the extraperi-
toneal route were superior to those of the transperitoneal
route, while there was no significant difference in operative
time in both groups. The extraperitoneal approach to para-
aortic lymphadenectomy has limited operating space and
complex anatomy of the posterior peritoneum, which in-
volves numerous large vessels and peripheral nerves, and it
takes time to enter the retroperitoneal space [17]; however,
the transperitoneal route is susceptible to the influence of
body position and intestinal canal, and the patient’s history

of previous abdominal surgery will lead to surgical difficul-
ties and an increase in the incidence of pelvic-abdominal
adhesion in the postoperative period, which will affect the
operation time, bleeding volume, and lead to postoperative
complications of transperitoneal the route [17]. Transperi-
toneal surgery can be more challenging for obese patients
(body mass index >35 kg/m?), with an increased risk of
surgical complications and a higher likelihood of conver-
sion to open laparotomy. The extraperitoneal route can
avoid the influence of body position and intestinal tubes,
and the retroperitoneal space is free from the interference of
intestinal tubes and greater omentum, facilitating the expo-
sure of the operative field and providing easy access to the
lymph node area, thus enhancing surgical outcomes [21].
Occelli et al. [22] found that the incidence of postoperative
adhesions in the laparoscopic extraperitoneal route (43%)
was significantly lower than that in the transperitoneal para-
aortic lymphadenectomies (PAL) group (76%) and the main
reason for this difference was that the extraperitoneal ap-
proach firstly carried out the lymph node clearance, avoided
irritation of the organs in the abdominal cavity, reduced the
incidence of intestinal injuries, and the time of entry into
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Fig. 7. Funnel plot. (A) Operative time. (B) Days of hospitalization. (C) Complications. (D) Number of para-aortic lymph nodes. (E)
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the abdominal cavity was shorter, which was conducive
to the recovery of the patient’s gastrointestinal function in
the postoperative period, thus shortening the hospitalization
time. In addition, this meta-analysis showed that for the
common postoperative complication of lymphocytes, the
occurrence of lymphocele was less in the transperitoneal
than in the transperitoneal approach group [OR =0.27, 95%
CI: 0.08 to 0.89, p = 0.03], and the difference was statisti-
cally significant, see Fig. 6. For lymph node dissection, the
transperitoneal approach was more suitable for patients, as
it avoids interference from the peritoneum and reduces the
impact of the abdominal organs during surgery. This min-
imizes the traction on intraperitoneal structures (intestines,
greater omentum, etc.) thereby decreasing the risk of lym-
phatic fluid accumulation. Hwang and Kim [23] study eval-
vated the risk of developing lymphocyts in the postopera-
tive period, suggesting that it is also related to the extent of
lymph node dissection and surgical approach.

The number of para-aortic lymphadenectomies is an
important index of effectiveness, and the results of this
study showed that the number of lymph nodes removed by
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the laparoscopic extraperitoneal route was more than that of
the transperitoneal route, [MD = 0.43, 95% CI: 0.13 t0 0.72,
p = 0.004], and the difference was statistically significant,
see Fig. 4. Akladios et al. [9] found that the extraperitoneal
route had a significant advantage in patients with body mass
index (BMI) >35 kg/m?; Dowdy et al. [24] and Pakish
et al. [11] suggested that the number of para-aortic lymph
node resections in patients in the transperitoneal group was
significantly more than that in patients in the extraperi-
toneal group when BMI was >35 kg/m?. In patients with
higher BMI, the transperitoneal or extraperitoneal approach
allows for more thorough lymph node dissection by reduc-
ing the interference of the fat layer with the surgical pro-
cedure while reducing the incidence of postoperative com-
plications. The left-sided lymphatic metastasis next to the
abdominal aorta is the most common metastatic pathway for
cancer cells. The use of a transperitoneal approach can fully
expose the left-sided lymph nodes next to the abdominal
aorta [25] and effectively handle them, which can increase
the number of lymph nodes cleared next to the abdominal
aorta. This is important for improving the therapeutic effi-
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cacy and reducing the local recurrence. Although this study
demonstrated a minor increase in the number of lymph node
dissections through the extraperitoneal route, the clinical
relevance of this distinction for patients with gynecological
malignancies has shown variability. Todo et al. [26] identi-
fied a correlation between the extent of lymph node dissec-
tion and enhanced prognosis, particularly among high-risk
patient subgroups. For instance, in patients with high-risk
endometrial cancer (e.g., deep myometrial invasion, grade
3 (G3) grade, serous type, or clear cell carcinoma) and cer-
tain cases of locally advanced cervical cancer, there is a no-
table rise in paraaortic lymph node metastasis rates. Thor-
oughly cleaning the abdominal paraaortic region, particu-

larly reach the level of renal vein, can enhance metastasis
detection rates, prevent staging oversights, and guide de-
cisions regarding the expansion of irradiation coverage or
the addition of postoperative adjuvant therapy, potentially
influencing prognosis significantly. Therefore, despite the
lack of statistical significance in the average number of dis-
sections, the enhanced precision in lymph node detection
facilitated by the extraperitoneal approach may hold prac-
tical importance for prognostic assessment and treatment
planning in high-risk patients. This warrants further vali-
dation through subsequent prospective studies.

In addition, different patient groups, different surgi-
cal teams, and different levels of experience also affect the
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bias -2.436726 1.869096 -1.30 0.240 -7.01024 2.136788
Egger's test
E Std_Eff | Coefficient Std. err. t P>|t| [95% conf. interval]
slope -.3565296 .2218131 -1.61 ©.169 -.9267183 .2136591
bias -.3345687 .5309853 -0.63 0.556 -1.69951 1.0830372

Fig. 9. Egger test. (A) Complications. (B) Operation time. (C) Bleeding. (D) Number of para-aortic lymph nodes. (E) Hospitalization

days.

number of lymph node dissections. For gynecologic malig-
nant tumors undergoing abdominal para-aortic lymph node
dissection, the long-term survival rate to evaluate the effect
of surgical treatment is still the focus of attention [27]. Due
to the relatively small sample size of the relevant literature
included in the study and the limitation of the follow-up
time, there is still no definitive conclusion on the impact of
different surgical approaches on long-term survival. Fur-
ther studies on the long-term survival rate and postoperative
quality of life are still needed.
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4.2 The Role of Lymph Node Assessment in Precision
Treatment of Gynecologic Malignancies

The status of lymph node has increasingly been rec-
ognized as one of the most critical prognostic indicators
of gynecologic malignancies [28]. Lymphatic metastasis
remains one of the most independent and significant pre-
dictors of poor prognosis in both endometrial and cervi-
cal cancers. In recent years, sentinel lymph node (SLN)
mapping has emerged as a widely adopted, minimally inva-
sive alternative in the clinical management of gynecologic
cancers. A study by Bogani et al. [29] demonstrated that
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SLN mapping in endometrial cancer achieves a sensitivity
exceeding 95%, while significantly reducing postoperative
complications such as lymphedema. Furthermore, Cuccu
et al. [30] through a five-year follow-up, confirmed that
SLN mapping combined with selective lymphadenectomy
achieves tumor control rates comparable to traditional full
lymphadenectomy in high-risk patients, supporting its fea-
sibility as a standard staging strategy.

Treatment paradigms for cervical cancer have also
undergone substantial changes in recent years. With
the widespread implementation of human papillom avirus
(HPV) vaccination and HPV-DNA screening, early detec-
tion rates have improved, allowing more patients to be eli-
gible for fertility-sparing surgical options [31]. The Early-
sTage cERvical caNcer scheduled for fertilltY-sparing ap-
proach (ETERNITY) project led by Bogani et al. [32]
demonstrated that SLN evaluation could effectively re-
place systematic lymphadenectomy in patients with Inter-
national Federation of Gynecology ang Obsterics (FIGO)
stage IB1 cervical cancer without compromising onco-
logic outcomes, particularly benefiting those undergoing
fertility-preserving procedures. Another study by Bogani
et al. [33] evaluated a combined approach of neoadjuvant
chemotherapy and cervical conization with concurrent SLN
assessment for patients with tumors larger than 2 cm. The
results indicated favorable outcomes in both local disease
control and fertility preservation. Additionally, recent mul-
ticenter studies [32,33] further confirmed that SLN evalua-
tion, in combination with minimally invasive techniques, is
becoming an integral component of personalized treatment
in early-stage cervical cancer.

4.3 Current Evidence and Future Directions of the
Single-Port Extraperitoneal Technique in Gynecologic
Cancer Surgery

Although this study did not include data on single-port
extraperitoneal laparoscopic techniques, this field has de-
veloped rapidly in recent years and shows promising clini-
cal potential. Single-port laparoscopy has been increasingly
applied in gynecologic oncology due to its minimal inva-
siveness, faster postoperative recovery, and favorable cos-
metic outcomes [34]. The single-port extraperitoneal ap-
proach for para-aortic lymphadenectomy was introduced,
demonstrating potential advantages in reducing intraopera-
tive blood loss, shortening hospital stay, and lowering post-
operative complications [35]. Subsequent studies by Lam-
baudie et al. [36] and Beytout ef al. [37] further con-
firmed its benefits in terms of improved postoperative re-
covery and fewer complication rates. However, conven-
tional single-port techniques are limited by restricted oper-
ative space and suboptimal surgical exposure, which may
compromise the completeness of lymph node dissection.
To overcome these limitations, “Zheng’s trans umbilical
single-port laparoscopic technique” was proposed in 2022
[38]. This approach utilizes a midline umbilical incision to
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access the extraperitoneal space, effectively resolving spa-
tial and instrument interference issues without the need for
additional auxiliary ports. It enables systematic pelvic and
para-aortic lymphadenectomy, even up to the level of the
renal vessels. Theoretically, this technique minimizes peri-
toneal disturbance, reduces the risk of postoperative adhe-
sions, and offers advantages for obese patients and those
seeking fertility preservation [39]. Nevertheless, current
evidence is limited to small-sample, single-center retro-
spective studies. High-quality prospective, multicenter tri-
als with large sample sizes are needed to validate its ac-
tual performance in terms of intraoperative feasibility, com-
pleteness of lymphadenectomy, perioperative complication
rates, and long-term disease-free survival. Although this
technique requires high surgical expertise and has a steep
learning curve, its clinical potential is expected to grow with
the ongoing refinement of surgical instruments, improved
surgeon proficiency, and the integration of novel assistance
technologies such as robotic systems.

4.4 Limitations of This Meta-Analysis

This meta-analysis incorporated eight articles into its
two-group analysis. The quality of the literature varied
appreciably, introducing potential bias risk. Additionally,
variability in trial designs among the included studies might
influence the reliability of the results and the generalizabil-
ity of the conclusions. Furthermore, this study did not eval-
uate long-term outcomes such as recurrence rate, survival
rate, or similar outcomes; these aspects warrant further in-
vestigation. Thus, there is a pressing need for multicenter,
large-sample, high-quality randomized controlled studies to
validate these conclusions and provide further evidence-
based insights into long-term prognosis and survival met-
rics.

5. Conclusion

In summary, both surgical approaches are safe and ef-
fective when laparoscopic para-aortic lymph node dissec-
tion is performed for gynecologic malignancies. Compared
with the transperitoneal route, the extraperitoneal route
showed certain advantages in reducing surgical trauma,
shortening hospitalization time, decreasing the complica-
tion rate, and increasing the number of lymph node dissec-
tion. Future studies need to further explore the effects of
different surgical routes on the long-term prognosis of gy-
necologic malignant tumor patients and optimize the sur-
gical techniques to improve the therapeutic effect. Mean-
while, with the continuous development of minimally in-
vasive techniques, the application of new techniques such
as single-port laparoscopy in gynecologic malignant tumor
surgery also deserves further attention and research.
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