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Introduction

The technical feasibility of laparoscopically-assisted
radical vaginal hysterectomy (LARVH) as treatment for
early-stage cervical cancer has been well-established
through a series of retrospective reports [1-5]. These
reports suggest that LARVH may have an intraoperative
reduction in blood loss, transfusion requirement, and hos-
pital stay, but surgical time may be prolonged.
Furthermore, a growing evidence-based study indicates
that adequate lymphadenectomy can be achieved laparo-
scopically. Indeed the inherent advantages of laparoscop-
ic surgery, improved visualization of tissues, and magni-
fication may improve accuracy of disease staging and
lymphadenectomy [6, 7].

Laparoscopic management of cervical carcinoma was
advocated by some authors as an alternative to open rad-
ical hysterectomy and pelvic node dissection. A number
of case-control studies supported the hypothesis that pre-
operative morbidity, blood transfusion, and hospital stay
can be reduced without compromising outcomes [8-10].
Pelvic lymphadenectomy, as an integral part of surgical
management of cervical carcinoma, could be possibly
achieved by laparoscopic approach.

This study aims to evaluate LARVH in terms of preop-
erative and postoperative complications, outcome (mor-
tality and recurrence rates), and consumption of medical
resources (hospital stay, operative duration). These
parameters were compared with the standard open radical
hysterectomy.

Materials and Methods
Between December 2003 and December 2008, 40 patients

with cervical carcinoma of International Fe de ra tion of Gyne -
cology and Obstetrics (FIGO) Stage IA to IIA. The control group
consisted of 40 open procedures, matched for age, stage of dis-
ease, and magnetic resonance imaging (MRI) outcomes, in the
regional cancer center. This study was conducted in accordance
with the declaration of Helsinki. This study was also conducted
with approval from the Ethics Committee of Tumor Hospital of
WuXi City affiliated to Soochow University. Written informed
consent was obtained from all participants. All women in both
groups underwent preoperative pelvic MRI scans and computed
tomography (CT) scans. Results from two groups were com-
pared for matching age and disease stage before operated by the
same team over the same time period.

Date were collected retrospectively from the charts as follows:
age, clinical stage, histopathological stage, blood loss, conserva-
tion of ovaries, duration of surgery, nodal counts, number of
nodes involved, intraoperative complications, postoperative
complications, hospitalization days, and recurrence of disease.

LARVH is performed through four-port laparoscopy with lig-
ation of pedicles. Excision of the uterus, fallopian tubes, and
ovaries was conducted when indicated and excision of parame-
tria was carried out laparoscopically, with formation of vaginal
cuff and extraction of specimen completed vaginally.
Laparoscopic dissection of the ureteric tunnels and removal of
pelvic node was performed within the same anatomical margins
in the open procedure. Postoperative hospital stay was recorded.

Results were analyzed using SPSS software. Age, blood loss,
hospital stay, duration of surgery, and node counts were compared
with the two-tailed t-test.

Results
From December 2003 until December 2008, 40

LARVHs were carried out for cervical carcinoma. All
procedures were included in the study, including two
cases converted to laparotomy due to ureteric injury and
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Table 1. — Age, clinical FIGO Stage, and histological results.

Open LARVH

Median age years (range) 39.1 (28-57) 44.9 (30-61)
Stage I A2 6 12
Stage I B1 15 17
Stage I B2 13 9
Stage II A 6 2
Squamous 27 28
Adenocarcinoma 13 12

Table 2. — Comparison of hemoglobin, nodal counts,
operative time, and hospital stay.

Open LARVH p value

Blood loss (ml) 606.3 343.3 0.012
Mean operating time

(minutes) 151 240 0.0001
Mean nodes retrieved 

(range) 27.3 (19-32) 21.4 (18-28) 0.886
Number of women 
with positive nodes 5 0 na*

Mean hospital stay 11.0 7.2 0.001
* na: not applicable.

Table 3. — Comparison of complications.

Complications Open (n = 40) LARVH (n = 40)

Pyrexia (requiring antibiotic therapy) 10 7
Bladder dysfunction 8 7

(requiring ISC post-discharge)
Bowel dysfunction 2 0
Wound infection 2 0
Blood transfusion 17 7
Lymphoedema 9 1
Fistula formation 0 2
Bladder injury 0 1
Total 44 24

bladder injury, which gave a conversion rate of five per-
cent. Results of these two cases were included within the
laparoscopic group. Over the same time period, 40 open
radical hysterectomies with pelvic node dissection were
identified and matched for age, clinical FIGO Stage, and
histological results (Table 1).

Significant differences were found including the fol-
lowing: mean blood loss was significantly reduced in the
LARVH group (p = 0.012) at 343.3 ml compared with
606.3 ml in the open group (Table 2). Seventeen women
received blood transfusion in the open group, while seven
women in LARVH group required blood transfusion, two
of whom were converted to laparotomy. Duration of sur-
gery differed significantly between the two groups (240
min in LARVH and 151 min in the open group, p =
0.0001). Postoperative stay was significantly longer in the
open group, with a mean of 11.0 days (range 7-25) com-
pared with 7.2 days (range 5-12) in LARVH (p < 0.001).
No significant difference was found when comparing age,
preoperative hemoglobin, and node counts. No women in
the LARVH group had positive nodes, with five women
in the open group having positive nodes (Table 2).

Recurrence rates were equal, with three recurrences in
each group. Mean follow-up in the LARVH group was
30.8 months (range 6-60). Recurrence was found to be
located in vault and pelvic sidewall in two patients with
preoperative Stage IB in LARVH group. The other women
developed lung metastases at 28 months follow-up post -
operatively and was managed with chemoradiation and
adjuvant radiotherapy, but died 40 months postoperatively
(Table 3).

Discussion

This study lacked the power to prove that LARVH pro-
cedure was comparable to open radical hysterectomy in
terms of complications and clinical outcomes, but pro-
vides further data to support LARVH. This procedure was
not conducted in a randomized manner, which weakened
the evidence power. The FIGO Stage in the LARVH
group was not matched with that in the control group,
which presented a lower Stage and might impact final
outcomes. However, this is inevitable when learning a
new complex technique. Mean follow up in this study was
30.8 months (range 6-60) in the LARVH group and 30.8
months (range 6-60) in the open group. Three recurrences
resulted in each group (7.5%). Sites of recurrence were
vault and pelvic sidewall in two women in LARVH
group, one of which had a squamous cell tumor staged as
pT1b1 histopathologically, with clean margins and no
adjuvant treatment. Suspicious signs of recurrence were
discovered by clinical examination 20 months postopera-
tively, which was confirmed by MRI, arising from right
pelvic sidewall. The patient underwent chemoradiation
and received surgery for resection of residual disease. The
second recurrence case in the LARVH group was in a
woman with adenocarcinoma pT1b1N0 who received
adjuvant chemoradiation, and pulmonary metastatic dis-
ease was detected 28 months postoperatively on CT scan

and treated surgically. The third recurrence in the
LARVH group was adenocarcinoma staged as pT1b1N0
histopathologically, whose margins were clean and no
adjuvant treatment was adopted. Suspicious signs of
recurrence were discovered by clinical examination 30
months postoperatively, which was confirmed by MRI,
arising from right pelvic sidewall, who underwent
chemoradiation and resection of residual disease.

In the open group, there were three recurrences. One
woman resulting in death had an adenocarcinoma staged
as pT1b1 histopathologically with positive lymphovascu-
lar invasion but negative nodes and received adjuvant
chemoradiation. Relapse was detected by clinical exami-
nation 16 months postoperatively. MRI revealed a four-
cm lesion between bladder and rectum. She received fur-
ther chemoradiation but died 26 months following detec-
tion of relapse. The second recurrence in the open group
was adenocarcinoma pT1b1N0 with lymphovascular
invasion, who received adjuvant radiotherapy. Recurrence
was detected by clinical examination 17 months postop-
eratively. MRI demonstrated bilateral sidewall masses
and right hydronephrosis. She received chemoradiation
and adjuvant radiotherapy. Suspicious signs of recurrence
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were discovered by clinical examination 30 months post-
operatively, which was confirmed by MRI, arising from
right pelvic sidewall. She underwent chemoradiation and
surgical resection of residual disease.

As expected, morbidity of wound complications in the
open group was high and two (5%) required antibiotic ther-
apy. Bowel dysfunction requiring laxative treatment
occurred in two women who had open surgery, while none
occurred in the laparoscopic group. Bladder morbidity, as
measured by the necessity for intermittent self-catheteriza-
tion (ISC) at post-discharge, was equal in the two groups,
and temporary for all women. It has been suggested that an
inherently less radical parametric dissection in LARVH
results in less bladder morbidity [2], but was not found in
this study. Unsafe margins requiring adjuvant radiotherapy
were reported in one woman in LARVH group and two
women in open group. This indicates that the operative
approach did not affect radical dissection in these women.
One uretero-vaginal fistula was managed successfully by
stenting of the affected ureter, which was the only ureteric
complication. Reported rates for ureteric fistula in the liter-
ature range from one to three percent intraoperatively [11,
12] and relative ureteric injury rates were 0%-3.5% [12]
The incidence of which is up to 10% in published series
[2], which was not compared with this study, as no cysto-
tomies were performed. Com pli cations in women in
LARVH group were distributed throughout the series with
no discernible pattern, suggesting that earlier cases had
higher morbidity. Analyzing operative time across the
series shows no downward trend and node counts in
women in LARVH group show no correlation with increas-
ing experience. It is possible that with greater numbers, a
discernible improvement in surgical time and complication
rate would occur, as in the prospective study of 200 women
by Hertel et al. [1].

There are some women, for whom open surgery is more
suitable. As observed by Roy et al. [10], a relatively new
group of women, who wish to preserve fertility, benefited
from the techniques of LARVH. Demand for this operation
is likely to grow in the future, as published data re-confirm
favorable obstetric outcomes and efficacy [13-15] LARVH
was applicable to radical trachelectomy with skills devel-
oped in surgeons, which may even be used for the manage-
ment of two endometrial carcinoma stages. Published
series imply that LARVH may be a valid alternative in
endometrial carcinoma [16, 17], especially in obese
women with co-morbidities. Tozzi et al. [18] found mor-
bidity following LARVH decreased compared with open
radical hysterectomy in women with BMI greater than 30,
diabetics, hypertensives, and those with cardiorespiratory
failure. They proposed that LARVH could be used for
treatment of choice for all such women with endometrial
carcinoma, a disease with significantly greater incidence
than cervical carcinoma. This perhaps represents a para-
digm shift for anesthetists as well as gynecologists.

This study provides further data to suggest that LARVH
is a safe and alternative approach of open radical hys-
terectomy, by reducing operative complications without
comprising the recurrence rate.
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