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Abstract

Aims and objectives To compare the three techniques of
hysterectomy—total laparoscopic hysterectomy (TLH),
laparoscopic assisted vaginal hysterectomy (LAVH) and
non-descent vaginal hysterectomy (NDVH).

Materials and methods Ninety women with benign dis-
ease of uterus with failed medical management or not
amenable to medical management were randomised into
three groups for either technique of hysterectomy, thirty in
each group, by the same surgeon. For each patient, intra-
operative parameters including total duration of surgery,
blood loss, surgical difficulty and intra-operative compli-
cations were recorded. Total hospital stay, adverse events,
satisfaction rate and recuperation time was analysed and
compared. Statistical analysis was done using SPSS15
software.

Results Non-descent vaginal hysterectomy (NDVH) took
least operative time and significantly lesser blood loss
(»p = 0.02) compared to TLH and LAVH. There was no
significant difference between adverse events, recuperation
time and postoperative pain between the three techniques.
Conclusions Non-descent vaginal hysterectomy may be a
preferred technique over laparoscopic hysterectomy for
benign diseases of uterus where extensive pelvic dissection
is not required.
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Introduction

Hysterectomy is the second most common major surgical
procedure performed on women after caesarean section
[1]. In India, the incidence of hysterectomy is 4—6% out
of which 90% are performed for benign indications [2].
While, the incidence of hysterectomy in the Western
countries is 10-20% with the highest rate in the United
states and the lowest in Norway and Sweden. There are
various possible approaches to hysterectomy for benign
disease of uterus—abdominal hysterectomy (AH), vagi-
nal hysterectomy (VH) and laparoscopic hysterectomy
(LH). Laparoscopic approach may be used either to
facilitate the ease of vaginal delivery of uterus as in
laparoscopy assisted vaginal hysterectomy (LAVH) or it
may be carried out completely till final detachment of
uterus from pelvic wall i.e., total laparoscopic hysterec-
tomy (TLH). Although laparoscopic hysterectomy
(LH) takes longer time, its proponents have emphasized
several advantages over abdominal hysterectomy in
terms of intraoperative blood loss, less postoperative
morbidity, rapid recovery time, shorter hospital stay,
fewer febrile episodes and early return to normal activ-
ities [3].

Various studies reported till date have compared either
abdominal hysterectomy with vaginal and laparoscopic
hysterectomy [4-7] or vaginal with laparoscopic hyster-
ectomy [8, 9]. A very few studies compare various tech-
niques of hysterectomy by a same surgeon to enable a
decision on a best route for gynaecologist [10-13]. The
present study was conducted to compare the intra-operative
and postoperative parameters among the three approa-
ches—non-descent vaginal hysterectomy, laparoscopically
assisted vaginal hysterectomy and total laparoscopic
hysterectomy.
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Materials and methods

This was a prospective randomised study carried out in a
tertiary hospital with established laparoscopy surgery unit
from April, 2007 to June, 2009. The women were recruited
from the gynaecological outpatient department. The
women with benign pathology of the uterus not amenable
to or failed medical management were considered for the
enrollment. The ethical clearance by the Institutional
Review Board was taken prior to the commencement of the
study.

A detailed clinical history, including past surgical his-
tory especially any high risk factors, was taken. Complete
physical examination was performed before enrollment and
anthropometric data including age, height, weight, and
body mass index (BMI) were noted. All patients underwent
a preoperative endometrial aspiration to rule out malig-
nancy and a transvaginal ultrasound scan to estimate
uterine weight according to ellipsoid formula (uterine
weight = length x width x anteroposterior  diameter X
0.523). Patients with uterus weighing less than 400 g were
included in the study. The primary exclusion criteria were
genital malignancy, acute pelvic inflammatory disease and
utero-vaginal descent greater than first degree. Patients
with any contraindication to laparoscopy including under-
lying medical conditions that could be worsened by
pneumoperitoneum or trendelenburg position were also
excluded from the study.

Sample size was calculated using operative time as a
primary outcome measure. With a type I error of 0.05 and a
power of 80%, a sample size of 30 women in each arm was
required. One hundred and nine women were screened for
the study. Out of these, 99 agreed to provide informed
written consent. Ninety-nine women were recruited for
hysterectomy and subjected to any of the three-planned
procedures for hysterectomy. Randomisation was revealed
to the surgeon just before induction of anaesthesia. All the
procedures were performed by the same surgeon (first
author). Patients in group A underwent TLH in which
whole procedure was preformed laparoscopically. The
patients in group B were subjected to LAVH in which
laparoscopic part included transection of round ligament,
ovarian ligament and medial end of the tube and dissection
of bladder peritoneum. Rest of the procedure was per-
formed vaginally. Vaginal hysterectomy in a non-prolapsed
uterus without laparoscopic assistance, termed as non-
descent vaginal hysterectomy constituted group C.

For laparoscopic hysterectomy, four ports were made.
A 10 mm umbilical port for laparoscope, two 5 mm ports
for accessory instruments in left and right iliac fossa and
one extra 10 mm port on left lateral side for 10 mm
ligasure. All the pedicels were coagulated and transected
laparoscopically. For preservation of adnexa, the fallopian
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tube and the ovarian ligament were coagulated and
transected. If salpingo-oophorectomy was required, the
infundibulopelvic ligament was isolated, coagulated and
transected following visualisation of the ureter. The uterus
was cut at the vault laparoscopically with aid of intra-
uterine Karl Storz Carlmont Ferrand (26168D) manipu-
lator inserted through vagina. Uterus was delivered
vaginally and vault was sutured laparoscopically.

In group B, the laparoscopic part included coagulation
and transection of the round ligament, ovarian ligament and
medial end of the tube followed by dissection of bladder
peritoneum. The procedure was then completed vaginally.
The anterior and posterior cul-de-sac were opened by sharp
and blunt dissection. The uterosacral ligaments, cardinal
ligaments and the uterine vessels were ligated and transect-
ed. The uterus was extracted vaginally. Vaginal cuff closure
was performed by number “0” vicryl suture.

Non-descent vaginal hysterectomy was carried out
vaginally for group C. Incision was made in cervicovesical
junction anteriorly. Bladder was pushed up anteriorly and
pouch of Douglas opened posteriorly. Uterosacral liga-
ments, mackenrodt ligament, uterine vessels followed by
round and ovarian ligament were clamped, transected. In
cases of large uteri, bisection of the specimen or myo-
mectomy was done to reduce the bulk of the uterus after
uterine artery ligation. Vaginal cuff closure was performed
by number “0” vicryl.

For each patient, intra-operative parameters including
total duration of surgery and blood loss were recorded as
primary outcome measures. Surgical difficulty, intra-oper-
ative complications, postoperative complications such as
pain, febrile morbidity or infection, total duration of hos-
pital stay, satisfaction and sexual dysfunction were recor-
ded as secondary outcome measures. Patient satisfaction
was evaluated using HRQOL (Health related quality of
life) and SF-12 i.e., 12-item Short Form health survey
questionnaire. Sexual dysfunction was assessed in self-
designed proforma in a questionnaire where she was asked
“overall, how has your sexual function been after hyster-
ectomy” on the scale of 1-3 where 1 = very dissatisfied.
2 = somewhat dissatisfied 3 = satisfied (same as before).
The patients were routinely discharged after 72 h. Follow-
up visits in outpatient clinic were done at 1, 3 and
6 months.

Statistical analysis was performed using SPSS ver-
sion.15, Lead tools (1991-2000 LEAD, Technology).
Comparison of continuous variables (baseline characters-
tics) in the three groups was done using ANOVA. Kruskal-
Willlis test with Mann—Whitney post hoc test was used to
assess continuous variables (operating time, blood loss,
hospital stay and recuperation time). Categorical variables
were assessed using Fisher’s exact test. A p value < 0.05
was considered significant.
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Results

Of 99 operated women, five patients were excluded (3 in
group A and 2 in group B) as they required adnexal
removal. This was done to minimise the selection bias
leading to interference in operative time and blood loss.
Four women did not come for follow-up. Hence, 90 women
(30 in each group) were statistically analysed for the
present study.

Baseline characteristics and indication for hysterectomy
are depicted in Table 1. The mean age was 43.02
(SD = 5.88) with a range from 32 to 56 years. Body mass
index of women and uterine weight (as measured in post-
surgical specimen) was comparable in three groups. When
the weight of the uterus measured postoperatively was
compared with that measured ultrasonographically, it
showed a poor correlation using Karl Pearson correlation
coefficient (r). Most common indication for hysterectomy
was leiomyoma uterus (57.8% cases). Adenomyosis and
abnormal uterine bleeding were other common indications.

All the patients were analysed for intra-operative and
postoperative outcomes. Intraoperative parameters are
tabulated in Table 2. Operating time was assessed in group
A and B from initial skin incision for Verres needle to final
skin closure. In group C it was estimated from first incision
on cervico-vaginal junction to final suture in the vault. In
the present study, TLH took significantly longer time
(105 £ 23 min, mean 4 SD) than NDVH (67 £ 29 min)
and LAVH (89 + 21 min). It was observed that NDVH
takes less operating time than both TLH and LAVH
(p = 0.004). Blood loss was quantified by measuring the
amount of fluid in suction machine and then subtracting the
amount of irrigation solution used. The blood loss assessed
by the number of sponges soaked during vaginal hyster-
ectomy was added in group B and C. The mean blood loss
was 290 + 124 ml in TLH, 308 £+ 130 ml in LAVH and
200 £ 155 ml in NDVH. There was found to be significant
difference between LAVH and NDVH (p = 0.01); also
between TLH and NDVH (p = 0.02) with blood loss being
minimum in NDVH group. The blood loss was more in

Table 1 Characteristics of 90

. . Variable TLH LAVH NDVH p value
patients undergoing TLH, (n = 30) (n = 30) n = 30)
LAVH and NDVH - R N
mean mean mean
Age (year) 41.9 43.4 43.7 0.68
BMI (kg/m?) 25.44 27.38 26.09 0.43
Parity 3 4 3 0.8
Uterine weight (g) 137.16 164.64 204.9 0.52
Previous caesarean section 0 2 2 0.8
Previous abdominal surgery 0 2 2 0.9
Indication for hysterectomy
a) Fibroid 12 18 22
b) AUB 12 12 8 0.7
BMI body mass index, AUB c) Adenomyosis 0
abnormal uterine bleeding, CIN d) Others (CIN III) ) 0 0
cervical intraepithelial neoplasia
Table 2 Ctom?”‘ifon ofthree v iable TLH LAVH NDVH p value
gr?ups n t.e rms (i median median median
ttraoperafive outcome (min—max) (min—-max) (min—-max)
measures
Operating time (min) 100 85 60 0.004
(75-150) (45-120) (30-120) [ vs. III, p = 0.001)
Blood loss (ml) 250 300 200 0.02
(80-600) (100-550) (50-400) I vs. III, p = 0.02)
I vs. 11, p = 0.01)
Visceral injury 0 0 0
Surgical difficulty 12 (40%) 12 (40%) 12 (40%) 1
Other complications 2 (6.67%) 2 (6.67%) 0 0.99

p < 0.05 is significant
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laparoscopic hysterectomy as compared to standard vaginal
hysterectomy. There was one patient in TLH group who
had excessive intra-operative bleeding requiring blood
transfusion in postoperative period. Another patient in
LAVH group had injury due to inferior epigastric artery
which was managed laparoscopically.

Surgical difficulty was assessed based on surgeon’s
experience, considering the following parameters—diffi-
culty due to adhesions, dissection of urinary bladder, dif-
ficulty due to uterine size, approach to uterine artery and
need for conversion to laparotomy. There was no signifi-
cant difference among the three groups in terms of surgical
difficulty, visceral injury and other complications. There
were four cases with previous caesarean and four cases
with previous abdominal surgery. There was no major
difficulty in operating these cases by either route.

There was one case of conversion to laparotomy in
group A. She was a case of previous caesarean with dense
adhesions between bladder peritoneum and anterior surface
of uterus. Due to poor mobilisation of uterus, there was a
difficulty in coagulating uterine vessels. Hence, decision
was taken to perform laparotomy.

The three groups were comparable in terms of postop-
erative parameters including infection, vaginal bleeding,
febrile episode, pain score, hospital stay and recuperation
time (Table 3). Postoperative pain was determined by
visual analogue scale on a grade of 1-10 as no pain to
worst pain possible. Pain scoring was done at 24 h and at
one week. There was no significant difference between
three groups (p = 0.8). Recuperation time was defined as
the time to return to normal activity. Recuperation time
was the shortest in group C (14 days). When satisfaction
was compared among three groups, it was similar at
4 weeks and 3 month visit. But after 6 months of surgery,

Table 3 Comparison of postoperative outcome measures in three
groups

Variable TLH (%) LAVH NDVH p value

(n =30) (%) (%)

(n = 30) (n =30)

Wound Infection 0 2 (6.67) 0 0.99
UTI 2 (6.67) 2 (6.67) 0 0.98
Vaginal bleeding 4 (13.33) 2 (6.67) 4(13.33) 0.98
Fever 2 (6.67) 8 (26.67) 4 (13.33) 0.463
Pain score (1-3) 14 (46.67) 14 (46.67) 18 (60)
Pain score (4-6) 14 (46.67) 12 (40) 12 (40) 0.8
Pain score(>6) 2 (6.67) 41333 0

Hospital stay in 48 (24-144) 72 (24-96) 48 (24-96) 0.15

hours (min—max)
Recuperation in
days (min-max)

15 (7-30) 20 (8-40) 14 (7-25) 0.7

p < 0.05 is significant
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there was significantly higher satisfaction rate among
patients who underwent TLH and NDVH than those who
underwent LAVH (p = 0.003). The satisfaction was simi-
lar between TLH and NDVH group.

Discussion

Hysterectomy is the most common gynaecological surgical
procedure performed on women.

There are three popular approaches to hysterectomy for
benign disease—abdominal hysterectomy (AH), vaginal
hysterectomy (VH) and laparoscopic hysterectomy (LH).
Laparoscopic hysterectomy has three further subdivisions—
laparoscopic assisted vaginal hysterectomy (LAVH) where a
vaginal hysterectomy is assisted by laparoscopic procedures
that do not include uterine artery ligation, laparoscopic
hysterectomy (which we will abbreviate to LH where the
laparoscopic procedures include uterine artery ligation, and
total laparoscopic hysterectomy (TLH) where there is no
vaginal component and the vaginal vault is sutured laparo-
scopically [14]. Recently, robotic hysterectomy has also
come in the field but it is not widely practised yet.

Multicentre studies have shown clearly that it is usually
carried out by laparotomy, accounting for about three-
quarters of all hysterectomies [4, 15].

The primary disadvantage of abdominal hysterectomy is
the prolonged recovery period mainly contributed by longer
period of pain and general malaise. This may be due to the
larger abdominal incision and the procedure of laparotomy
itself [16—18]. Vaginal hysterectomy is associated with fewer
complications, lower need for blood transfusion and shorter
period of postoperative recovery [19, 20]. The progress in
laparoscopic surgery made over the past few years has proved
that total laparoscopic hysterectomy (TLH) is a feasible
technique [9, 21]. Laparoscopic assisted vaginal hysterectomy
(LAVH) has been introduced as a surgical alternative to the
standard methods of abdominal and non-descent vaginal
hysterectomy. There are many surgical advantages to lapa-
roscopy, particularly the magnification of anatomy and
pathology, the ability to achieve complete haemostasis and
clot evacuation during underwater examination. Patient
advantages are multiple and are related to avoidance of a
painful abdominal incision. These include small key-hole
incision, reduced duration of hospitalisation and recuperation,
and an extremely low rate of infection and paralytic ileus.

There are a very few prospective randomised studies
comparing various routes and types of hysterectomies.
Most of the data published involves retrospective analysis
of surgical techniques. Present study was a randomised
prospective clinical analysis.

The demographic profile of the patients including body
mass index (BMI) and parity was comparable in the present
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series to the studies done previously. In all the studies
comparing NDVH with LAVH, NDVH took significantly
less operative time than LAVH [9, 22, 23]. The present
study also showed similar result as mean time taken for
NDVH was less than that for LAVH. Matteson et al. in
2009 [8] compared TLH and NDVH prospectively. The
mean time for NDVH was 81 & 30 min and that for TLH
was 99 + 25 min (p = 0.033). When we compared the
three groups together, it was seen that NDVH took minimum
operating time and TLH took the maximum (p = 0.004)
similar to results reported in literature [8, 24-26].

We compared blood loss among three groups and found
significant difference (p = 0.02), with minimum blood loss
in NDVH group and maximum in LAVH group. The mean
intra-operative blood loss for NDVH and LAVH in present
study was comparable to that in previous studies [22, 27].
Long et al. [24] compared blood loss between TLH (mean
loss of 248 ml) and LAVH (mean loss of 274 ml) and
found no significant difference. There was no significant
difference found between TLH and LAVH in the present
study in terms of blood loss. Higher blood loss in laparo-
scopic surgeries may be due to longer duration for which
the transacted vessels are open till occlusion is achieved by
laparoscopic coagulation devices. In vaginal surgeries, the
transacted vessels remained occluded by a clamp till final
suture was placed.

There was no visceral injury in any of the three proce-
dures in the present study. Complication rate of 1-2% is
acceptable in hands of laparoscopically trained surgeons
[28, 29]. Urinary tract injury (bladder and ureter) is the
most common visceral injury encountered in laparoscopic
hysterectomies. Bowel injury is rare and is usually thermal
injury. Laparoscopic uterine artery ligation is the most
common manoeuvre likely to increase the risk of ureteric
injury especially if the surgeon is unskilled.

In our study, postoperative pain was assessed by using
WHO visual analogue scale (VAS) after 24 h of surgery.
All the patients were given injectable analgesics round the
clock for the first 24 h. Two patients (6.6%) in TLH group
had severe pain for which she required more injections of
analgesics, and four patients (13.3%) in LAVH group
required additional dose of analgesics due to severe pain
after 24 h. In NDVH group, none of the patient had severe
pain. The overall pain score and analgesic requirement in
the 90 patients in three groups was not significantly dif-
ferent (p = 0.7).Though, the literature reports the postop-
erative pain and analgesic requirement may be lesser in
laparoscopic surgeries [23, 30].

The three groups were similar in terms of postoperative
infection, vaginal bleeding and febrile episode. The mean
hospital stay in the study was minimum in NDVH group
(57.6 h or 2.4 days) and it was same in LAVH (64.8 h)
and TLH group (64 h), the difference being statistically

non-significant (p = 0.15). The mean time to recuperation
(return to normal activities or convalescence) was maxi-
mum in LAVH group (21.66 £ 10.3 days) and minimum
in NDVH group (13.8 &£ 4.9 days) and in TLH group, it
was 16.4 £ 7.6 days. Speedier return to normal activities
and improved secondary outcomes in vaginal hysterecto-
mies has been proven in meta-analysis of randomised
controlled trials [31].

When we compared sexual dysfunction in patients dur-
ing follow-up at 6 weeks, 3 months and 6 months after
surgery, we found no significant difference among the three
groups. But in the previous study by Long et al. [24] who
compared LAVH with TLH, dyspareunia decreased sig-
nificantly postoperatively in the LAVH group, but not in
the TLH group (p < 0.05). Patient satisfaction was evalu-
ated after surgery at 6 weeks, 3 months and 6 months in
the present study. There was significantly higher satisfac-
tion in TLH and NDVH group as compared to LAVH
group at 6 month visit. However, it has been reported that
these differences disappear at 1 year [27]. Present study
was limited by lack of long term follow-up at 1 year.

To conclude, non-descent vaginal hysterectomy may be
a preferred approach for hysterectomy as it takes lesser
operating time, it is associated with less blood loss and
postoperative pain with quicker recovery and more patient
satisfaction. However, the study is limited by a small
sample size to differentiate in complication rates. Bias may
exist due to study being carried out by a same surgeon in a
single centre setup. Recall bias in reporting postoperative
complication also limits the study. In cases of large uterine
size, presence of adhesions due to previous abdominal
surgeries and in cases where salpingo-oophorectomy is
necessary, the vaginal procedure may have limitations and
adjunctive laparoscopy may be required.

Total laparoscopic hysterectomy is comparable to non-
descent vaginal hysterectomy in terms of postoperative
parameters and satisfaction, but it has a significantly longer
operative time and requires laparoscopic surgery skills.
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