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Abstract

Introduction: Laparoscopic-assisted radical vaginal hysterectomy (LARVH) and abdominal radical hysterectomy
(ARH) are commonly used for cervical cancer treatment. However, the clinical application of LARVH versus ARH in
treating cervical cancer remains controversial.

Aim: To investigate the efficacy of LARVH versus ARH in treating cervical cancer via comparing several inductors by
pooling related studies.

Material and methods: Eligible articles from PubMed, Embase, and the Cochrane library were screened using estab-
lished search terms. Consecutive variables were pooled using weighted mean difference (WMD) and 95% confidence
interval (Cl). Categorical variables were pooled using odds ratio (OR) and 95% Cl.

Results: A total of 13 articles were included in this meta-analysis, comprising 579 patients who underwent LARVH
and 810 who underwent ARH. LARVH required a longer operation time (WMD = 50.97, 95% Cl: 38.34, 63.59, p <
0.001) than ARH. However, compared to patients who underwent ARH, those who underwent LARVH had less bleed-
ing volume (WMD =-311.21, 95% Cl: —482.77, —139.64, p < 0.001), required a shorter hospital stay (WMD = —3.38,
95% Cl: —=5.00, —=1.76, p < 0.001), and had a lower risk of urinary tract infection (OR = 0.34, 95% CI: 0.13, 0.89, p =
0.028). Additionally, patients who underwent LARVH showed a slightly lower recurrence rate (OR = 0.549, 95% Cl:
0.302, 0.998, p = 0.049) than patients who underwent ARH. However, subgroup analysis results were not in agree-
ment with the pooled results and indicated an unstable outcome.

Conclusions: Owing to these reasons, LARVH has more application prospects than ARH in treating cervical cancer.

Key words: meta-analysis, cervical cancer, laparoscopic-assisted radical vaginal hysterectomy, abdominal radical
hysterectomy, efficacy comparison.

Introduction
patients with early stage cervical cancer [4, 5]. With

Cervical cancer is a common lethal gynaecologi-
cal malignancy affecting women worldwide. In Asia,
over 500,000 new cases are diagnosed annually, with
a mortality rate of about 50% [1-3]. Abdominal rad-
ical hysterectomy (ARH), first reported in 1900, is
widely accepted as the gold standard treatment for

improvements in laparoscopic techniques, in the late
1980s, laparoscopic-assisted radical vaginal hysterec-
tomy (LARVH) was developed for treating cervical can-
cer [6, 7]. Owing to the controversial clinical efficacies
of LARVH and ARH, determining the better treatment
option for cervical cancer is challenging [8, 9].
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Several studies have investigated the value of
LARVH and ARH to determine the better choice for
treating cervical cancer. All comparisons between
LARVH and ARH for treating early stage cervical can-
cers mostly focused on blood loss, hospital stay, re-
covery, cosmetic results, and oncologic outcomes.
However, the clinical application of LARVH versus ARH
in treating cervical cancer remains controversial [8, 9].
The application of laparoscopic procedures in oncolog-
ic surgery has many advantages, including short hos-
pital stay and less blood loss during the preoperative
period [10]. Studies reported that LARVH increased
intraoperative complications, such as increased lym-
phocytes and nerve injury [11, 12]. Recently, a study
of meta-analysis investigated the efficacy of ARH and
LARVH, and it suggested that attention should be paid
to LARVH owing to its lower blood loss and shorter
hospital stay [13]. However, significant heterogeneity
was observed. Another study reported similar opera-
tive time between LARVH and ARH [14]. Thus, further
studies that systematically assess the clinical efficacy
of LARVH versus ARH are warranted.

Aim

Considering this, a meta-analysis was designed
to compare the clinical efficacy of ARH versus LARVH
in treating cervical cancer. Subgroup analyses were
performed. From the results, we hope to provide
some evidence for improving the outcome and prog-
nosis of patients with cervical cancer.

Material and methods
Search strategy

Cervical cancer-associated studies published in
English were searched from electronic databases, in-
cluding PubMed, Embase, and the Cochrane Library.
The retrieval period was up to 4 September 2020.
Search terms were (LARVH OR (laparoscopic-assist-
ed radical hysterectomy) OR (laparoscopic radical
hysterectomy) OR (Laparoscopically Radical Hys-
terectomy)) AND (Cervical Cancer), and the search
was performed by combining subject words with
free words. To acquire more eligible studies, paper
documents and references of relevant studies were
manually searched.

The design was in accordance with PRISMA
guidelines. For the research question, the PICO mod-
el was accepted.
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Selective criteria

Studies involving adult women diagnosed with
cervical cancer; those in which the efficacy of LARVH
and ARH in treating cervical cancer was compared;
those reporting one or more of the following out-
comes: operative time, blood loss, hospital stay, or
postoperative follow-up data such as recurrence
rate, mortality, and complications; and those pub-
lished in English were included.

Studies in which participants in experimental
and control groups were family members or close
relatives; reviews, comments, or letters; and dupli-
cate publications were excluded. When the same
population data were used for multiple studies, the
study with more complete data was chosen.

Data extraction and quality evaluation

Studies were screened according to the above
criteria. Subsequently, data such as basic infor-
mation (first author’'s name, year of publication,
study type, region and time period, cervical cancer
stage, age, gender, and sample size of participants
for experimental and control groups) and outcome
data (relevant operative data, including operation
time, blood loss, and length of stay; postoperative
follow-up data, including recurrence rate, mortali-
ty, and complications) were retrieved. Additionally,
data about FIGO stage, lymph node metastasis, the
removed lymph nodes, adjuvant radiotherapy, rate
of positive margins, team of operations, and surgery
types were also retrieved.

The quality of included randomised control tri-
als was evaluated using the Cochrane collaboration
risk-of-bias tool and that of included cohort studies
was assessed by the Newcastle—Ottawa Scale (NOS)
[15]. All procedures were independently performed
by two investigators; disagreements were resolved
by discussion.

Subgroup analysis

Subgroup analyses were performed to explore
the impacts of region and study type on outcomes
of patients with cervical cancer in the two groups.

Sensitivity analysis and publication bias

Sensitivity analysis was performed using the
‘leave one out’ method to evaluate the stability of
pooled data. Egger’s test was applied to assess pub-
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lication bias. Sensitivity analysis and Egger’s test
were performed using Stata 13.0.

Statistical analysis

Continuous variables, such as operative time,
blood loss, and length of hospital stay, were pooled
using weighted mean difference (WMD) and 95%
confidence interval (Cl); categorical variables, such
as recurrence rate, complications, and mortality,
were pooled using odds ratio (OR) and 95% Cl. Co-
chran Q statistics and /? test were used to analyse
heterogeneity among studies [16]. If significant het-
erogeneity was observed (p < 0.05 and/or 2 > 50%),
a random effects model was used for pooled analy-
ses; otherwise, a fixed effects model was used. Data
were analysed using Stata 13.0.

Results
Study selection

As shown in Figure 1, 1565 studies were select-
ed, including 769 articles from PubMed, 691 from
Embase, and 105 from the Cochrane Library. After
reviewing the titles, 408 duplicate and 1131 unre-
lated articles were removed. Then, 26 articles were
further reviewed and 13 were removed, including
5 single-arm studies on LARVH, 3 reviews, 3 meeting
abstracts and 2 studies unrelated to LARVH. Finally,
13 articles were included [7, 14, 17-27].

Characteristics of included studies

Characteristics of included studies are listed in Ta-
ble I. Only 1 of the 13 included articles was designed
as a randomised controlled trial [22], 5 were prospec-
tive studies [17, 19, 22, 23, 26], and 8 were retrospec-
tive studies [7, 14, 18-20, 23, 24, 27]. Participants in
the included studies came from different countries,
including Korea, Bulgaria, China, the UK, Germany,
Ireland, Spain, and Canada. All were diagnosed with
cervical cancer; cancer stage was classified based on
the criteria of the International Federation of Gynae-
cology and Obstetrics. In total, 1389 patients were
included, among which 579 and 810 patients had
undergone LARVH and ARH, respectively.

Quality assessment

Quality assessment revealed that 12 included
studies, except for the study by Naik et al,, had an
NOS score of more than 4; in addition, most studies
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had an NOS score of more than 6, suggesting that
these studies had high quality (Table I). The quality
of the study by Naik et al. was also high, with low
risk for most evaluated biases (Figure 2).

Meta-analysis of perioperative outcome

In total, 11, 7, and 9 articles reported operation
time, surgical bleeding, and length of hospital stay,
respectively. Significant heterogeneity was observed
among these studies (p < 0.05, 12 > 50%); thus,
pooled analyses of these data were performed using
the random effects model.

Compared to ARH, LARVH required a longer oper-
ation time (WMD = 50.97, 95% Cl: 38.34, 63.59, p <
0.001). However, compared to patients undergoing
ARH, those undergoing LARVH had lower bleeding
volume (WMD =-311.21, 95% Cl: -482.77,-139.64,
p < 0.001) and shorter hospital stay (WMD = -3.38,
95% Cl: —5.00, —1.76, p < 0.001) (Figure 3).

Subgroup analyses of the study design (prospec-
tive vs. retrospective) and region (Asian vs. Western
countries) were performed. All results of subgroup
analyses were consistent with those of the overall
analysis (Table II).

Egger’s tests identified no significant publication
bias in studies that reported regarding operation time
(p = 0.620) and hospital stay (p = 0.297). However,
there was significant publication bias among studies
that reported on blood loss (p = 0.026). Moreover,

Records identified through database searching
s (n = 1565)
i PubMed (n = 769), Embase (n = 691),
£ Cochrane library (n = 105)
b5
=]

A
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v dies about LARVH
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Figure 1. Flow diagram for article selection
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Table I. Characteristics of the included studies

Study Study  Country Study Type of No. of patients Age [years] Quality
type period participants LARVH  ARH LARVH ARH assessment
(NOS)

Choi 2012 p Korea 2004.09- FIGO stage I-IIA 89 99 46 47 7
2010.12 (26-74)* (28-77)

Gortchev R Bulgaria ~ 2006.01- T1B1 cervical 46 175  425+9.9 49.0+11.0 6

2012 2010.05 cancer

Hou 2011 p China 2009.05-  FIGO stage IA-IB 33 30 47.55 44.94 5
2010.07 (27-63) (27-79)

Jackson R UK 1993-2003 FIGO stage 50 50 45.7 45.5 7

2004 1A2-1B2 (27-81) (24-86)

Malur 2001 R Germany  1991.01-  FIGO stages | to lll 70 70 47.5 53.6 4
1994.03 (21-78) (27-78)
1994.08-
1999.05

Morgan R Ireland 2000.09- FIGO stage 1a 30 30 38 35 7

2007 2005.06 to1b (20-63) (25-54)

Naik 2010 p UK NA FIGO stage IB1 7 6 38.5 37 NA

(RCT) (33.5-53.5)  (29.5-46)

Pahisa p Spain 1997.01- FIGO stage IA-IB 67 23 51 48 7

2010 2007.12 (29-75) (31-67)

Papacha- R UK 2003.01-  FIGO stage 1A2-1B 14 12 38.6 3.6  43.5+12.9 5

ralabous 2006.06

2009

Sharma R England  1999-2005 FIGO stage IA2-IIB 27 28 43.4 42.8 6

2006 (28-60) (28-66)

Steed 2004 p Canada 1996.11- FIGO stage IA/IB 71 205 43 44 6
2003.12 (30-69) (24-86)

Yu 2013 R China 2003.12— FIGO stage IA 40 40 44.9 39.1 7
2008.12 to lIA (30-61) (28-57)

Zhang 2017 R China 2008.03— FIGO stage I1A2 35 42 45 46.6 6
2012.07 to 1B (29-64) (27-75)

P —prospective, R — retrospective, FIGO — International Federation of Gynaecology and Obstetrics, LARVH — laparoscopic-assisted radical vaginal hysterectomy,
ARH — abdominal radical hysterectomy, * — mean (range), NOS — Newcastle-Ottawa Scale.

sensitivity analysis showed that the variation ranges
of WMD (95% Cl) for operation time (WMD [95% Cl]
= 47.64[35.45, 59.84] to 55.45 [44.67, 66.23]), blood
loss (WMD [95% Cl] = —354.41 [-458.60, —250.22] to
—270.72 [-443.23,-98.21)), and hospital stay (WMD
[95% Cl] = —3.76 [-5.15, —2.36] to —2.81 [-4.45,
—1.16]) were not significantly reversed, showing sta-
ble outcomes.

Meta-analysis of complications

Four articles reported the number of complica-
tions in both LARVH and ARH groups (Figure 4 A). No
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significant heterogeneity was observed (? = 0.0%,
p = 0.589). Complications between LARVH and ARH
were evaluated using the fixed effects model; no
significant difference was found between the groups
(OR = 0.63, 95% Cl: 0.35, 1.13, p = 0.123). Further,
subgroup analysis was performed for different types
of research (prospective vs. retrospective), and the
results were not reversed (Table Il). Publication bias
among the studies was not significant (Egger’s test;
p = 0.359). Higher complication rates were observed
in LARVH than in ARH, after removing a study [20],
suggesting that the pooled result for overall compli-
cation rate analysis was unstable.
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Urinary tract infection was the most commonly
reported complication in the included studies (n = 3).
Pooled data showed that the potential risk for pa-
tients developing urinary tract infection was signifi-
cantly lower in the LARVH group than in the ARH
group (OR = 0.34, 95% Cl: 0.13, 0.89, p = 0.028; Fig-
ure 4 B).

Subgroup analysis of research type showed no
significant difference in the rate of urinary tract
infection between ARH and LARVH in prospective
(OR =0.07, 95% Cl: 0.00, 1.67, p = 0.100) and retro-
spective studies (OR = 0.42, 95% Cl: 0.15, 1.18, p =
0.100; Table I1). Sensitivity analysis showed that the
outcome was unstable. When a study by Naik et al.
[22] or Sharma et al. [25] was removed, no signifi-
cant difference in the rate of urinary tract infections
was found between the ARH and LARVH groups. In
addition, Egger’s test demonstrated that publication
bias was not significant (p = 0.081).

Meta-analysis of oncologic outcomes

Seven studies reported cancer recurrence in pa-
tients after treatment. No significant heterogeneity
was observed among them (/2= 0.0%, p = 0.859); the

a meta-analysis
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Figure 2. Risk-of-bias summary for the ran-
domised control study included in this meta-
analysis

“+” — low risk of bias; “?” — unclear risk of bias.

fixed effects model was used to pool data regarding
recurrence in patients after treatment. Pooled re-
sults showed that patients who underwent LARVH
had lower recurrence rates than patients who un-
derwent ARH (OR = 0.549, 95% Cl: 0.302, 0.998,
p = 0.049; Figure 5 A). However, subgroup analyses

éudy Y WMD (95% Cl)  Weight (%)
Choi 2012 —0—;— 37.60 (21.26, 53.94) 10.00
Gortchev 2012 —%—0— 63.90 (45.48, 82.32) 9.56
Hou 2011 % —_—— 74.00 (57.34, 90.66) 9.93
Malur 2001 i —%— 83.00(65.33, 100.67) 9.72
Morgan 2007 + 56.00 (39.29, 72.71) 9.92
Naik 2010 —é—o— 56.30 (44.39, 68.21) 10.85
Pahisa 2010 . 43.00 (9.84,76.16)  6.57
Papacharalabous 2009 * i 31.00 (-17.76,79.76)  4.30
Sharma 2006 —_— 28.00 (9.80,46.20)  9.61
Steed 2004 +o— 60.00 (42.53,77.47)  9.76
Zhang 2017 T i 13.41 (-3.97, 30.79) 9.78
Overall (7 = 80.5%, p < 0.001) <> 50.97 (38.34, 63.59)  100.00
NOTE: Weights are from random effects analysis. !

i

T T

-101 0

101

Figure 3. Pooled perioperative outcome comparisons between patients with cervical cancer who under-
went laparoscopic-assisted radical vaginal hysterectomy and those who underwent abdominal radical hys-

terectomy. A — operation time
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SBtudy . WMD (95% Cl) Weight (%)
Choi 2012 E i -32.60 (-104.23, 39.03) 18.28
Hou 2011 —.—Er —555.35 (-814.22,-296.48) 13.21

|
Naik 2010 —.-.— -384.70 (-560.53, -208.87) 15.76

|
Papacharalabous 2009 - E —713.00 (-1256.42,-169.58) 6.52

i
Sharma 2006 + —-236.00 (-447.43,-24.57) 14.67

|
Steed 2004 + —-200.00 (-415.06, 15.06) 14.56
Zhang 2017 —.I— —-359.05 (-490.63, -227.47) 17.00
Overall (/> = 85.2%, p < 0.001) @ -311.21 (-482.77,-139.64) 100.00
NOTE: Weights are from random effects analysis. i

T : T
-1256 0 1256
C
Study . WMD (95% Cl) Weight (%)
Choi 2012 i L- 0.10 (-0.68, 0.88) 12.62
Gortchev 2012 - i —-4.80 (-5.05, —4.55) 12.95
Hou 2011 +- -3.50 (-7.50, 0.50) 7.25
Malur 2001 —_— i -11.40 (-15.81,-6.99) 6.63
Morgan 2007 i—.— -1.90 (-3.21,-0.59) 11.97
Naik 2010 E - -1.40 (-2.11,-0.69) 12.68
Papacharalabous 2009 —‘I— —3.50 (-4.92, -2.08) 11.81
Steed 2004 -.é- -4.00 (-4.99, -3.01) 12.39
Yu 2013 —.i— -3.80 (-5.30, -2.30) 11.70
Overall (1> = 96.3%, p < 0.001) <> -3.38 (-5.00, -1.76) 100.00
NOTE: Weights are from random effects analysis. E
i
T : T
-15.8 0 15.8

Figure 3. Cont. B — blood loss, C — hospital stay
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Table IIl. Outcomes of subgroup analyses

a meta-analysis

Outcomes No. of Heterogeneity test Effect value
studies 2 P-value WMD/OR (95% Cl) P-value
Operation time (overall): 11 80.5% < 0.001 50.97 (38.34, 63.59) < 0.001
Study type:
Prospective 5 60.6% 0.038 55.46 (43.04, 67.88) < 0.001
Retrospective 6 87.2% < 0.001 46.99 (24.30, 69.88) < 0.001
Area:
Asia 91.9% < 0.001 41.73 (7.57, 75.90) 0.017
Western 65.9% 0.005 55.49 (43.72, 67.25) < 0.001
Blood loss (overall): 85.2% < 0.001 —311.21 (-482.77,-139.64) < 0.001
Study type:
Prospective 4 88.4% < 0.001 —277.39 (-520.66, —34.11) 0.025
Retrospective 29.1% 0.244 —342.29 (—-482.77,-139.64) < 0.001
Area:
Asia 93.1% < 0.001 —297.45 (-596.71, 1.82) 0.051
Western 29.9% 0.233 —309.51 (-450.25, -168.76) < 0.001
Hospital stay (overall): 96.3% < 0.001 —3.38 (-5.00, -1.76) < 0.001
Study type:
Prospective 4 92.8% < 0.001 -1.98 (-3.93,-0.02) 0.047
Retrospective 87.1% < 0.001 -4.22 (-5.77,-2.66) < 0.001
Area:
Asia 91.1% < 0.001 —2.21(-5.38,0.97) 0.173
Western 6 95.2% < 0.001 —3.82 (-5.47,-2.16) < 0.001
Perioperative complications: 4 0.0% 0.589 0.63 (0.35, 1.13) 0.123
Study type:
Prospective 1 - - 0.40(0.13,1.22) 0.108
Retrospective 3 0.0% 0.591 0.73 (0.37, 1.46) 0.376
Urinary tract infection: 3 0.0% 0.479 0.34 (0.13, 0.89) 0.028
Study type:
Prospective 1 - - 0.07 (0.00, 1.67) 0.100
Retrospective 0.0% 0.582 0.42 (0.15,1.18) 0.100
Recurrence (Overall): 7 0.0% 0.859 0.549 (0.302, 0.998) 0.049
Study type:
Prospective 1 - - 0.42 (0.09, 2.05) 0.085
Retrospective 6 0.0% 0.785 0.57 (0.30, 1.08) 0.286
Area:
Asia 2 0.0% 0.859 0.48 (0.17,1.33) 0.156
Western 0.0% 0.864 0.59 (0.28,1.23) 0.160
Death (Overall): 4 0.0% 0.593 0.52 (0.22, 1.20) 0.124
Study type:
Prospective 1 - - 0.32 (0.04, 2.44) 0.273
Retrospective 3 0.0% 0.444 0.56 (0.22,1.39) 0.211
Area:
Asia 1 - - 0.58 (0.10, 3.35) 0.539
Western 3 0.0% 0.388 0.50 (0.19, 1.31) 0.158

Videosurgery and Other Miniinvasive Techniques 1, March/2022

75



Zhen Zeng, Jia Liu, Tao Lv, Zonghao Feng, Lei Zhang, Qinping Liao

A

Study OR (95% CI) Weight (%)

Gortchev 2012 * : 0.41 (0.05, 3.32) 12.99
i

Jackson 2004 —_—— 1.00 (0.41, 2.44) 34.09
i

Morgan 2007 - 0.51 (0.13, 1.95) 21.50
i

Pahisa 2010 — - 0.40 (0.13, 1.22) 31.42
I

Overall (2 = 0.0%, p = 0.589) <> 0.63 (0.35, 1.13) 100.00
i
i
|

— T

05 1 2

B
Study OR (95% ClI) Weight (%)

i
Jackson 2004 — 0.53 (0.15, 1.95) 41.83

i
Naik 2010 - } 0.07 (0.00, 1.67) 22.74

i
Sharma 2006 — 0.29 (0.05, 1.61) 35.43
overall (2 = 0.0%, p = 0.479) 0.34 (0.13, 0.89) 100.00

i

i

T T T : T T T
0001 001 01 0512 10

Figure 4. Estimated complications between laparoscopic-assisted radical vaginal hysterectomy and ab-
dominal radical hysterectomy in treating cervical cancer. A — perioperative complications, B — urinary tract

infection

of research type and region identified no significant
differences between these groups, which conflicted
with the pooled results and indicated an unstable
outcome. Similarly, sensitivity analysis showed that
the outcome was unstable. After removing the study
by Gortchev et al. [18], Pahisa et al. [23], or Zhang
et al. [14], cancer recurrence rates no longer signifi-
cantly differed between patients who underwent
LARVH and ARH. Meanwhile, publication bias among
these studies was significant (p = 0.017).
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Four studies reported patient deaths after treat-
ment. No significant heterogeneity was observed
(= 0.0%, p = 0.593); thus a fixed effects model
was used to pool data on mortality rate. The results
indicated no significant difference in postoperative
mortality between the groups (OR = 0.52, 95% Cl:
0.22, 1.20, p = 0.124, Figure 5 B). Subgroup analyses
of research types revealed no significant differences
between LARVH and ARH with regard to mortality in
prospective (OR = 0.32,95% Cl: 0.04, 2.44, p = 0.273)
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?tudy Y OR (95% CI) Weight (%)
Gortchev 2012 g 3 0.419 (0.121, 1.453) 31.77
Jackson 2004 i 1.000 (0.135, 7.392) 6.27
Morgan 2007 3 1.000 (0.131, 7.605) 6.10
Pahisa 2010 * % 0.423 (0.087, 2.053) 13.72
Sharma 2006 3 1.040 (0.136, 7.962) 5.94

Yu 2013 i 1.000 (0.189, 5.280) 9.06

i

Zhang 2017 + 1 0.300 (0.075, 1.193) 27.14
Overall (> = 0.0%, p = 0.859) @ 0.549 (0.302, 0.998) 100.00

005 0.1 05 1 2 10 20
B
Study OR (95% Cl) Weight (%)
Gortchev 2012 —_— 0.33 (0.08, 1.48) 50.50
i
Jackson 2004 o 1.53 (0.24, 9.59) 11.35
i
Pahisa 2010 -~ 0.32 (0.04, 2.44) 17.45
i
Zhang 2017 N 0.58 (0.10, 3.35) 20.70
I
Overall (2= 0.0%, p = 0.593) <> 0.52 (0.2, 1.20) 100.00
i
i
i
T T T T T
0.01 0.1 0.5 2 10

Figure 5. Forest plots of comparison of postoperative outcomes between laparoscopic-assisted radical vaginal
hysterectomy and abdominal radical hysterectomy in treating cervical cancer: A—recurrence, B— mortality rate

and retrospective studies (OR = 0.56, 95% Cl: 0.22,
1.39, p = 0.211). Moreover, no significant differ-
ences were identified with regard to the mortality
of patients undergoing LARVH and ARH in Asian
(OR =0.58, 95% Cl: 0.10, 3.35, p = 0.539) and West-
ern countries (OR = 0.50, 95% Cl: 0.19, 1.31, p =
0.158, Table Il). No significant publication bias was
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observed (p = 0.691). Sensitivity analysis showed
that the pooled results of postoperative mortality
assessment were stable (OR [95% ClI] = 0.39 [0.14,
1.05] to 0.71 [0.24, 2.03]) after removing each study.

We further compared the number of patients
with lymph node metastasis using a fixed effects
model (= 0.0%, p = 0.739), and the results revealed
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?tudy . OR (95% ClI) Weight (%)
Choi 2012 —I.—— 0.62 (0.17, 2.19) 16.34
Gortchev 2012 + 0.39 (0.14, 1.04) 26.55
Jackson 2004 i > 1.00 (0.06, 16.44) 3.33
Morgan 2007 * E 0.08 (0.00, 1.44) 3.01
Naik 2010 E g 2.00 (0.13, 29.81) 3.57

i
Pahisa 2010 + 0.78 (0.18, 3.30) 12.51
Papacharalabous 2009 * ; 0.38 (0.03, 4.87) 4.05
Sharma 2006 * ; 0.19 (0.01, 4.21) 2.74
Steed 2004 —i-.'— 0.74 (0.27, 2.07) 24.86
Yu 2013 * : 0.08 (0.00, 1.49) 3.04
Overall (> = 0.0%, p = 0.739) <> 0.52 (0.31, 0.87) 100.00

i

I : I
0.00401 1 249

B
Study . WMD (95% Cl)  Weight (%)
Choi 2012 —IE-— -0.90 (-2.89, 1.09) 9.63
Gortchev 2012 —_— E -4.60 (—6.49,-2.71) 9.65
Hou 2011 —:i'— -0.61 (—4.08, 2.86) 9.26
Malur 2001 E —_— 16.30 (14.23, 18.37) 9.61
Morgan 2007 —I—i—— —-2.60 (—6.66, 1.46) 9.07
Naik 2010 i —— 2.00 (0.57, 3.43) 9.72

i
Pahisa 2010 — 3.40 (1.25, 5.55) 9.60
Papacharalabous 2009 E * 0.90 (-8.23, 10.03) 6.90
Sharma 2006 *> ; —-4.10 (-10.70, 2.50) 8.05
Yu 2013 —— i —-5.90 (-7.17,-4.63) 9.74
Zhang 2017 —_— E -12.48 (-17.34,-7.62) 8.77
Overall (1> = 97.4%, p < 0.001) i > -0.67 (-5.07, 3.73) 100.00
NOTE: Weights are from random effects analysis. '
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Figure 6. Forest plots of comparison of lymph nodes and patients requiring adjuvant radiotherapy between
laparoscopic-assisted radical vaginal hysterectomy and abdominal radical hysterectomy in treating cervical
cancer. A — number of patients with lymph node metastasis, B — number of removed lymph nodes
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Sctudy OR (95% ClI) Weight (%)
Jackson 2004 -;—0— 3.91(0.77,19.83) 6.96
Morgan 2007 * 3 0.48 (0.04, 5.63) 3.04
Naik 2010 i * 2.00 (0.13, 29.81) 2.51
i
Pahisa 2010 —0-‘— 0.79 (0.24, 2.53) 13.38
Papacharalabous 2009 *> 3 0.11 (0.01, 1.11) 3.37
Sharma 2006 * i 0.19 (0.01, 4.21) 1.93
Steed 2004 —— 1.10 (0.57, 2.10) 43.39
[
Yu 2013 * ; 0.49 (0.04, 5.60) 3.08
Zhang 2017 —:0— 1.00 (0.40, 2.48) 22.34
Overall (12 = 5.2%, p = 0.392) <> 0.97 (0.63, 1.49) 100.00
)
j
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Figure 6. Cont. C — patients requiring adjuvant radiotherapy

a significant difference between the two groups (OR
=0.52,95% Cl: 0.31, 0.87, p = 0.013, Figure 6 A). As
for the number of removed lymph nodes, significant
heterogeneity was observed among studies (? =
97.4%, p < 0.001); therefore a random effects model
was used to pool the results. The results indicated
no significant difference in the number removed
lymph nodes between the groups (OR = -0.67,
95% Cl: =5.07, 3.73, p = 0.765, Figure 6 B). Addition-
ally, the percentage of patients requiring adjuvant
radiotherapy was analysed based on a fixed effects
model (= 5.2%, p = 0.392), and no significant dif-
ference was found between the two groups (OR =
0.97,95% Cl: 0.63, 1.49, p = 0.886, Figure 6 C).

Discussion

This study aimed to compare LARVH with ARH
for patients with cervical cancer and to systemat-
ically analyse data in published studies. In total,
579 patients who underwent LARVH and 810 who
underwent ARH were included. Pooled data showed
that although LARVH required a longer operation
time than ARH, it was superior to ARH, with lower
bleeding volume and shorter hospital stay. No sig-
nificant difference in total complications was found.
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The risk of urinary tract infections was significantly
lower in patients who underwent LARVH. This study
suggested that LARVH might be superior to ARH in
treating cervical cancer, with lower bleeding volume,
shorter hospital stay, and lower risk of urinary tract
infection.

Most published individual studies have support-
ed the longer operating time of LARVH than that of
ARH [28, 29]. Although our results were consistent
with those of previous studies in terms of the lon-
ger operation time of LARVH than of ARH, significant
heterogeneity was observed among the included
studies that focused on operation time, surgical
bleeding, and length of hospital stay. Subsequent-
ly, subgroup analysis stratified by study type and
region was performed; heterogeneity continued to
exist. LARVH requires more skill and experience than
ARH [30, 31]. Moreover, vaginal cuff identification
requires superior tactile and purely intuitive skills.
Thus, with advances in laparoscopy and increasing
experience of surgeons, operating time may no lon-
ger be a limitation of LARVH. We speculated that
heterogeneity is introduced by differences in the
degree of skill of surgeons and patient background.
Prospective research adjusting patient background
and surgeon experience is required to confirm the
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Table lIl. Surgical related information

Study The Group N FIGO stage Lymph Patients Rate of = Removed Team of  Type of
Same node me- treated positive lymph operations  surgery
time tastasis  with ad- margins nodes
period juvant

radio-
therapy

Choi Yes LARVH 89 3/11/73/2 (1A1/ 4 (4.5%) 0 0 19.5 +6.2 1surgeon 311,861l

2012 IA2/IB1/11A) (DSB)

ARH 99 1/8/83/7 (IA1/ 7 (7.1%) 0 0 204 7.7 1surgeon 911,90 Ill
IA2/IB1/11A) (HL)

Gortch- Yes LARVH 46 46 1B1 5 (10.9%)/ NR NR 11.3 #5.2 lsurgeon  Typelll

ev 2012 ARH 175 175 181 42 (240%)  NR NR 159477 2 surgeon

Hou Yes LARVH 33 4/10/15/4 (IA/ 0 NR NR 19.74 +7.43  The same NR

2011 IB/IIA/IIB) group of

ARH 30 2/10/14/4 (IA/ 0 NR NR 20351662 Urgeons
IB/IIA/1IB)

Jack- Yes LARVH 50  2/47/1(1A2/1B1/ 1(2%) 7(14%) 5(10%) Median15  The same NR

son IB2) group of

2004 ARH 50 2/47/1(A2/IBL/  1(%)  2(4%) 1% Medianls  Surgeons

1B2)
Malur No LARVH 70  3/13/41/3/9/1/0 NR NR NR 27 (10-56)* Senior Type |l
2001 (IA1/IA2/1B/IIA/ registrars
11B/IA/NIB)
ARH 70 1/1/51/5/11/0/1 NR 100% NR 10.7 (0-26)
(IA1/IA2/1B/IIA/
11B/IA/NIB)

Mor- Yes LARVH 30 9/21/0/0 (IA/1B/ 0 1(3.3%) NR 14.8 (3-37)%  The same Type 1l

gan [1A/11B) group of

2007 ARH 30 2/24/2/2(AIB/ 5(167%) 2(67%)  NR 174 (6-36)  SUrgeons

IA/11B)

Naik Yes LARVH 7 7 1B1 2 (28.57%) 2 1 14 (12-19)*  The same NR
2010 (28.57%) (14.29%) group of

ARH 6 6 1B1 1(16.7%) 1(167%) 0(0.0%) 12 (11-14)  °Urgeons
Pahisa No LARVH 67  3/61/3 (IA2/1B1/ 7 (10.4%) 12 0 15.8 J.B SIM-R, NR
2010 11A) (17.9%) (10-33)* orAT.

ARH 23 2/21/0 (1A2/IB/ 3 (13.0%) 5 0 12.4 (8-27)

I1A) (21.7%)
Pa- Yes LARVH 14 14 (1A2-IB) 1(7.7%) 1(7.7%) 0 22.4 +£10.6 S.BM NR
rp:fha' ARH 12 12 (A2-1B) 2 (16.7%) 5 0 215 +12.8 AT or
(41.67%) S.BM

abous

2009

Shar- Yes  LARVH 27  27/0(B1/IB2)  0(0.0%) 0 (0.0%) 0 23.5 (7-62)* J.BM NR

me ARH 28 23/5(BV/IB2)  2(71%) 2(71%) O  27.6(13-57) JBMand

2006

R.SA
Steed Yes  LARVH 71  14/10/46/1(IAl/ 5 (7.0%) 16 1(1.4%) NR One sur- NR
2004 1A2/IB1/1B2) (22.5%) geon
ARH 205  29/11/148/17 19 (9.3%) 43 6 (2.9%) NR Six sur-
(IA1/1A2/1B1/ (21.0%) geons
1B2)
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Table lil. Cont.

Study The Group N FIGO stage Lymph Patients Rate of = Removed Team of  Type of
Same node me- treated positive lymph operations  surgery
time tastasis  with ad- margins nodes
period juvant

radio-
therapy
Yu Yes  LARVH 40  12/17/9/2 (1A2/  0(0.0%) 1(2.5%) 0 214 The same NR
2013 IB1/1B2/11A) (18-28)* group of
ARH 40  6/15/13/6 (1A2/  5(12.5%) 2 (5.0%) 0 273 (19-32) °urgeons
IB1/1B2/11A)
Zhang Yes LARVH 35 4/13/10/6/2 NR 20 NR 23.7149.45  The same Type Il
2017 (IA2/1B1/1B2/ (57.14%) 2 gynae-
[1A/11B) cological
ARH 42 2/20/8/8/4 NR 24 NR 36.19 oncology
(1A2/1B1/1B2/ (57.14%) +12.28 surgeons
IIA/11B)

NR — not reported, FIGO — International Federation of Gynaecology and Obstetrics; *mean (range).

conclusion of the comparison in operation time, sur-
gical bleeding, and length of hospital stay between
LARVH and ARH.

All publications assessing complications between
open and laparoscopic surgery supported similar
frequency of complications [18, 23]. However, some
researchers questioned the clinical efficacy of LARVH
compared to that of ARH [32]. LARVH was more suit-
able in small tumours, as they required less radical
resection and owing to the complication that might
occur by parametrial removal [22]. The complication
rate ranged from 7.8% to 59%, which might be at-
tributed to the different criteria used for defining the
complications and the different follow-up periods
[33]. Therefore, the extent of parametrial removal and
complications should be verified by further studies.

The aim of all treatment strategies is tumour re-
moval with sufficient tumour-free margins, and local
control is affected by radical surgery quality. Thus,
early surgical treatment and preoperative care are im-
portant for patients with cervical cancer [6, 21]. It is
important to determine the most successful surgical
treatment along with the associated recurrence rate
and assessment of postoperative mortality. Our re-
sults showed that compared to patients who under-
went ARH, those who underwent LARVH had a lower
cancer recurrence rate, and no significant difference
was found in postoperative mortality. Thus, LARVH
had a clinical efficacy equivalent to that of ARH.

This study has some limitations. Firstly, articles
published in English and limited electronic databas-
es were searched as the data source; thus, some

Videosurgery and Other Miniinvasive Techniques 1, March/2022

useful information might have been missed. Sec-
ondly, only one study was designed as a randomised
control study. Among included studies, five were pro-
spective and eight were retrospective. Retrospective
studies might limit the strength of the conclusion.
Thirdly, most of the patients in the included studies
had cervical cancer at FIGO IA-IB1, but there were
also fewer patients with disease at 1B2, IIA, 1IB, 1A
and 1B stages (Table IIl), which might contribute to
the heterogeneity in this meta-analysis.

Conclusions

Patients with cervical cancer who undergo LARVH
would benefit from lower blood loss and shorter
hospital stay. However, owing to the limited sample
size and evaluation indicators, the better treatment
option between LARVH and ARH should be deter-
mined by further clinical evidence.
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