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Abstract

Objective: To compare the effects of bipolar vessel sealing (Ligasure) and conventional clamping 
and suturing in women undergoing total abdominal hysterectomy.

Study design: A randomized controlled trial was performed in two Dutch teaching hospitals. 
Fifty-seven patients undergoing abdominal hysterectomy for benign conditions were randomised 
to vessel sealing or conventional surgery. Postoperative pain was the primary outcome. An 
intention to treat analysis was performed. 

Results: During the first three postoperative days patients operated using vessel sealing had 
statistically significantly lower pain scores (repeated measurement analysis: p < 0.01). The 
amount of blood loss, surgery time, complication risk and duration of hospitalisation were 
similar between both groups. Patients in the vessel sealing group resumed their normal daily 
activities on average 8 days earlier as compared to the conventional group (log-rank test, p = 
0.07). Postoperative pelvic floor function was similar in both groups.

Conclusions: The use of vessel sealing during abdominal hysterectomy for benign conditions 
appears to be associated with reduced postoperative pain and faster recovery.
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Introduction

In the Netherlands every year 20,000 abdominal hysterectomies are performed. Most of 
these operations are performed for benign conditions causing menorrhagia, metrorrhagia, 
dysmenorrhoea or pelvic pain. Hysterectomy carries the risk of damaging pelvic autonomic 
nerves which may trigger the development of pelvic floor dysfunction, resulting in micturition 
symptoms, defecation symptoms and worsened sexual functioning1-3. 
Studies focusing on the distribution of autonomic nerves to the pelvic organs in the supportive 
ligaments of the uterus, observed that the cardinal ligaments contain more nerves in comparison 
to the sacro-uterine ligaments4. Cross-sectional biopsies taken during simple and radical 
hysterectomy, showed the majority of nerve fibers to be situated in the more lateral parts of the 
uterine supportive ligaments4. This finding provides an anatomical explanation for the observation 
that radical hysterectomy causes more pelvic floor dysfunction than simple hysterectomy. 
Based on these findings, we developed the hypothesis that cutting the supportive ligaments as 
close to the uterus as possible during simple hysterectomy might well reduce autonomic nerve 
damage, thus resulting in improved postoperative pelvic floor function. The introduction of 
vessel sealing techniques provided the surgical tools to reach this goal, and enabled us to study 
our hypothesis.
LigaSure is a bipolar vessel sealing system, which provides a combination of pressure and energy 
which reforms the collagen and elastin in vessel walls to form an autologous seal and thereby 
achieving complete haemostasis. It permanently fuses vessels up to and including seven mm in 
diameter and tissue bundles without dissection or isolation. 
Several advantages of the use of vessel sealing during hysterectomy like reduced postoperative 
pain, less blood loss and shorter admission stay have been documented5-9. The reduced 
postoperative pain may be explained by the fact that the amount of traction applied to the 
tissue, during operation, is reduced when using vessel sealing. However, the mentioned 
studies all address vaginal hysterectomy, whereas reducing morbidity in patients undergoing 
abdominal hysterectomy appears to be more clinically relevant based on the fact that abdominal 
hysterectomy causes more morbidity than vaginal hysterectomy10. 
Only one randomised trial has compared conventional suturing and vessel sealing in patients 
undergoing abdominal hysterectomy for benign disease11. In this trial no differences with respect 
to duration of surgery, amount of blood loss and complications were observed. However, only 
30 patients were included and the trial did not report on postoperative pain and pelvic floor 
function.
The presented trial is the first randomised controlled trial comparing the effects of a vessel sealing 
technique (LigaSure) and conventional suturing in women undergoing abdominal hysterectomy 
for benign conditions that reports on postoperative pain and pelvic floor function as outcome.
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Methods

A randomised controlled trial comparing the effects of conventional abdominal hysterectomy 
and abdominal hysterectomy using vessel sealing (LigaSure, Tyco Healthcare, Denver, USA) was 
performed in two Dutch teaching hospitals (TweeSteden Hospital, St Elisabeth Hospital, Tilburg, 
the Netherlands). Included were consecutive patients undergoing abdominal hysterectomy for 
benign conditions between January 2005 and September 2006. Patients undergoing concomitant 
other procedures or undergoing hysterectomy for genital prolapse were excluded. 
In both hospitals the ethics committee approved the study. Patients were assigned through 
randomisation to have abdominal hysterectomy by conventional clamping and suturing or by 
vessel sealing. The randomisation code was developed using a computerised random number 
generator. The details of the series were unknown to any of the participating gynaecologists or 
to the co-ordinator and were contained in a set of sealed envelopes. After written consent of 
the patient to participate in the study, the appropriate envelope was opened by the last author, 
who had sole access to the envelopes. The card inside indicated which surgical technique were 
to be used , and this information was given to the physician who was treating the participating 
patient.Stratified randomisation was performed to certify that both interventions were equally 
distributed over both participating centres. A block size of eight patients was used to prevent large 
differences in group size. Concealment of allocation was assured by not providing information 
to the patient during the first postoperative year about which surgical techniques was used. 
Also the nurses and physicians involved in the post-operative care were not informed about 
treatment allocation. In case of complicated postoperative recovery it was possible to have direct 
access to the surgery report in which the used technique was mentioned. 

Surgical technique
Total abdominal hysterectomy was performed according to a standardised technique12. All 
ligaments were clamped, transacted and sutured or ligated using #0 Vicryl sutures. Double 
suturing was not routinely performed and no effort was taken to prevent back bleeding from the 
uterus. Vaginal hysterectomy was performed if the size and descensus of the uterus allowed so, 
implicating that the abdominal route was only selected in those in whom vaginal hysterectomy 
was not feasible. During the study time, laparoscopic hysterectomy was being implemented in 
the two participating hospitals. Gynaecologists and residents performing the hysterectomies in 
this study had none or limited experience with the use of vessel sealing techniques. They all 
were given an extensive training on its working mechanism and way to use before the start of 
the study.
In case the procedure was performed using vessel sealing, as long as possible the vessel seal 
clamp was used wherever possible. In case this was no longer possible for technical reasons 
(mostly when tissue bites were too thick to get into the clamp) the procedure was finished 
using conventional clamps and suturing. The Ligasure-8 generator was used in combination with 
Ligasure Max clamps. The used settings of the LigaSure were completely automatic implicating a 
standard setting of 2 Bars, and a sealing time of 4 to 7 seconds.



5

59

Vessel sealing vs conventional clamping for abdominal hysterectomy

The amount of blood loss was measured by adding the measured blood loss volume by a suction 
device to the measured volume in weighted gauzes. 

Peri-operatieve	care
Peri-operative treatment was similar in both participating hospitals. All women received peri-
operative deep vein thrombosis prophylaxis and a single dose of intravenous prophylactic 
antibiotic during surgery. A 14-French Foley indwelling bladder catheter with a 10 ml balloon was 
placed in all women postoperatively and removed after approximately 24 hours. Pharmacologic 
postoperative pain management was the same in all patients. They received intravenous morphine 
postoperatively for 24 to 48 hours. Patients started to use paracetamol and / or diclofenac on the 
first day after surgery and administration of morphine was finished as soon as possible. Patients 
were allowed to maximally use 4,000 mg of paracetamol and / or 300 mg of diclofenac daily. Within 
these limits they were free to decide how much pain medication they took. Both the patients and 
the nurses were blinded for the type of surgery that had been performed. When patients were 
dismissed from hospital, a similar advice was given. Patients were allowed to resume activities 
after the operation whenever they felt comfortable and able to do so.

Outcome measurements
Primary outcome was postoperative pain, measured at a visual analogue scale. Pain scores were 
completed daily during the first postoperative week and at two and six weeks after surgery. 
Secondary outcomes were duration of surgery, amount of blood loss, complications during 
surgery, complications during hospital stay, duration of hospital stay, late complications related 
to surgery, experienced discomfort related to surgery, ability to perform normal daily activities, 
time to resume normal daily activities (in days), disease specific quality of life (quality of life 
related to micturition and defecation) and general quality of life.

Questionnaires
All patients were asked to complete the following Dutch validated disease specific quality of life 
questionnaires before surgery and at 6 weeks and 6 months after surgery:
1. The Urogenital Distress Inventory (UDI). This questionnaire assesses the presence 

and experienced bother of pelvic floor symptoms13,14. UDI scores range from 0-100,
 0 identifying patients without any symptoms present and 100 identifying patients who 
encounter all possible symptoms and experience these all as maximal bothersome. Symptoms 
measured with the UDI are divided into five domains, namely: discomfort / pain, urinary 
incontinence, overactive bladder, genital prolapse and obstructive micturition. 

2. The Defecation Distress Inventory (DDI). This questionnaire assesses the presence and 
experienced bother of defecation symptoms14,15. The questions are divided in four domains: 
constipation, pain, incontinence for feces and incontinence for flatulence. UDI scores range 
from 0-100, 0 identifying patients without any symptoms present and 100 identifying patients 
who encounter all possible symptoms and experience these all as maximal bothersome.

3. The Incontinence Impact Questionnaire (IIQ). This questionnaire measures the impact of 
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micturition and defecation symptoms on different aspects of quality of life13,14. The questions 
are divided in five domains: mobility, physical functioning, social functioning, emotional 
functioning and embarrassment. IIQ scores range from 0-100, 0 identifying patients who 
experience no bother related to micturition and defecation symptoms and 100 identifying 
patients who experience maximal bother.

4. The RAND-3616. The RAND-36 is a questionnaire that was developed in the United States in 
the late 1980s as part of the Medical Outcomes Study a longitudinal investigation of the self-
reported health status of patients with a range of chronic conditions 17. It consists of 36 items 
organized into nine scales (general health perceptions, health change, physical functioning, 
role limitations due to physical problems, role limitations due to emotional problems, social 
functioning, bodily pain, vitality and mental health). Each scale yields a score in the range 
from 0 (the worst possible score) to 100 (the best possible score).

We asked patients to keep a diary starting from the day before surgery until 6 weeks after 
surgery. They were instructed to answer questionnaires in the evening and to do this at a fixed 
time-point. The diary consisted of several questionnaires:
1. A visual analogue scale (VAS) ranging from 0 to 100 to assess the experienced pain was filled 

in daily during the first week after surgery and 2 and 6 weeks thereafter by all patients.
2. A self-developed questionnaire consisting of questions to evaluate the presence and 

experienced bother of bodily pain, having a bladder catheter, having food restrictions, being 
impaired in self-care, having intravenous infusion, undergoing investigations (e.g., X-ray, 
blood samples) and having impaired mobility after hysterectomy. Each of these questions 
inquired whether any type of discomfort was present, and quantified the degree discomfort 
experienced from each particular symptom. This was recorded on a four-point Likert scale: 
not at all, slightly, moderately, or very much. Patients answered this questionnaire daily 
during the first week after surgery.

3. A questionnaire to assess the daily activity score (DAS) (getting in and out of bed, dressing 
and undressing, picking an object from the floor, walking). This questionnaire had been 
applied as part of a national health survey in a large sample of the Dutch population by 
the Central Bureau of Statistics18. The total DAS score expresses the ability of the patient 
to perform daily activities and ranges from 0 (the worst possible score) to 100 (the best 
possible score). This questionnaire was filled in before surgery and at 1, 2, and 6 weeks after 
surgery.

Power	calculation
We considered postoperative pain to be the primary outcome. We based our power calculation 
on data obtained from a previous conducted prospective multi-centre study evaluating the 
effects of hysterectomy on pelvic floor function. In this study we observed a mean VAS score 
of 60 during the first 48 hours after abdominal hysterectomy and a standard deviation of 12. A 
difference in postoperative pain of 20% (pain score of 60 vs 50) was considered to be clinically 
relevant. With a power of 80% and an α level of 0.05, the calculated sample size necessary was 
48 (24 in each group). Anticipating on a drop-out of 15% it was decided to include 56 patients. 
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Analysis
The aim of the study was to compare postoperative pain, morbidity and postoperative pelvic floor 
function between both groups. An intention to treat analysis was performed. Statistical analysis 
was performed using SPSS 14.0 software.
For comparison of continuous variables Wilcoxon signed-rank test was used and for comparison 
of dichotomous variables McNemar test was used. As postoperative pain and postoperative daily 
activity scores (DAS) were calculated at several timepoints, repeated measurement analysis was 
performed to test whether a significant differences was observed between both interventions over 
the follow-up period. Survival analysis using log-rank test was used to compare the difference in 
time to resume normal daily activities between both interventions. A p-value <0.05 was considered 
to be statistically significant. In case of multiple comparisons this value was corrected accordingly.

 

Assessed for eligibility (n=99) 

Excluded (n=42) 
Did not meet inclusion criteria (n=3) 
Refused to participate (n=39) 
 

Randomized (n=57) 

Allocated to intervention (n=29) 
 

Allocated to intervention (n=28) 
 

Analysed (n=29) Analysed (n=28) 

Conventional surgery 
 

Vessel sealing 
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Lost to follow up (n=0) 
Did not keep diary (n=4) 

Lost to follow up (n=0) 
Did not keep diary (n=8) 

Figure. 1. Consort flow chart of participants through each stage of trial.
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Results

A total of 57 patients participated in the randomized trial. Figure 1 shows the flow of participants 
through each stage of the trial. The most common reason to refuse participation was not willing 
to spent time in completing questionnaires. All patients underwent surgery with the assigned 
technique. Vessel sealing was used in 28 women and the remaining 29 women underwent 
conventional surgery using clamps and sutures. In 5 (18%) patients of the vessel sealing group 
sutures had to be used at the paracervical level, as the tissue was too thick to fit into the clamp. 
In none of the patients it was necessary to convert to complete clamping and suturing. The 
Questionnaires before surgery were completed by all 57 patients and at 6 months after surgery 
by 45 (79%) patients. The diary was completed by 46 (81%) patients. In total 10 different surgeons 
performed the procedures. 

Table 1. Baseline characteristics of patients undergoing abdominal hysterectomy assigned to conventional 
surgery and to vesselsealing. Values are means (standard deviations) unless stated otherwise.

Age (years)
BMI (kg/m2)
Parity (n)
No (%) with comorbidity
     Hypertension
     COPD
     Thyroid disorders
     Diabetes
     Depressive symptoms
     Other
No (%) with history of surgery 
   Cesarian section
   Sterilisation
   Curretage
   Adnexal surgery
   Myoma enucleation
   Diagnostic laparoscopy
No (%) with indication for hysterectomy 
   Menorrhagia
   Metrorrhagia
   Dysmenorroe
   Mechanical discomfort
   Abdominal pain
Duration of symptoms (months)
Largest diameter of uterus (cm)

44 (5)
28 (5)
1.3 (1.2)
8 (29)
1
2
2
1
1
1 
13 (46)
3
4
1
3
2
5

15 (54)
4 (14)
0 (0)
8 (29)
2 (7)
18 (17)
11 (6)

46 (5)
26 (5)
1.6 (1.2)
7 (24)
5
1
0
0
0
1 
6 (21)
1
4
2
3
1
1 

13  (45)
2 (7)
2 (7)
8 (28)
4 (14)
19 (22)
11 (4)

Conventional
(n=29)

Vessel sealing
(n=28)

BMI= Body mass index, COPD = chronic obstructive pulmonary disease
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Patient characteristics were similar between both treatment arms (Table 1), except for previous 
surgical procedures being more common in the vessel sealing group.

Repeated measurements analysis showed that during the first 3 days after surgery postoperative 
pain was statistically significantly higher in the conventional group than in the vessel sealing 
group. (Table 2) At day 4 to day 7 after surgery, the conventional group still reported more pain 
although the difference was no longer statistically significant. Pains scores two and six weeks after 
surgery were similar for both interventions. Administered pain medication and the experienced 
bother directly related to the surgery was similar in both groups (data not shown). No statistically 
significant differences in DAS scores were observed between both groups.

Table 2. Comparison of pain and daily activity scores after surgery.

SE = standard error, VAS = visual analogue scale, DAS = daily activity score
* Calculated using repeated measurement analysis, ¶ Calculated using log-rank test

VAS pain score
 Evening after surgery
 Day 1 after surgery
 Day 2 after surgery
 Day 3 after surgery
 Day 4 after surgery
 Day 5 after surgery
 Day 6 after surgery
 Day 7 after surgery 
 2 weeks after surgery 
 6 weeks after surgery 
DAS score
 Before surgery
 1 week after surgery
 2 weeks after surgery
 6 weeks after surgery
Days to return to normal daily activity

mean (SE)
52 (5)
47 (5)
36 (4)
27 (4)
28 (4)
20 (3)
24 (4)
18 (3)
14 (4)
11 (3)
 
34 (2)
64 (4)
61 (4)
44 (3)
25 (2)

mean (SE)
69 (4)
63 (3)
49 (4)
41 (4)
33 (4)
31 (4)
27 (4)
21 (4)
16 (3)
10 (3)
 
38 (3)
68 (3)
59 (3)
43 (3)
33 (3)

Conventional 
(n=25)

Vessel sealing
(n=20)

< 0.01

0.38

0.77

0.83
0.07 ¶

p- value *
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Table 3 shows a comparison of surgical parameters between both groups. Significant differences 
in operation time, amount of blood loss and complications were not observed although a trend 
was observed towards less blood loss in the vessel sealing group. 
None of the complications in the vessel sealing group could be directly linked to the use of the 
device. Two women needed a re-operation, one in each group. A woman in the vessel sealing 
group had a bleeding in the pyramidalis muscle during the primary procedure during which she 
lost 750cc of blood. The first day after surgery a re-operation was performed due to an ileus which 
appeared to be caused by bowel loop adhesively connected to a haematoma in the pouch of 
Douglas. Some days later an abdominal wound abscess had to be drained in the same patient. One 
woman in the conventional group required a re-operation. She had lost 1700 cc of blood during 
the primary procedure and was re-operated one hour after this procedure because of suspected 
persistent bleeding. However, this was not confirmed during the second laparotomy. This was the 
only patient in the study that received a blood transfusion. 

Only 60% of the women responded to the question when they had resumed normal daily 
activities. (Figure 2) The mean time to resume daily activities was 8.4 days shorter for women in 
the vessel sealing group as compared to the conventional group (p=0.07). 

Table 3.  Comparison of surgical outcomes

Values are 1 median (range) or 2 numbers (percentage), P-values are calculated using: 3 Wilcoxon signed-rank test or 4 
McNemar test, * Patient re-admitted because of post-operative complication, † One patient required re-operation because 
of suspected bleeding

Duration of surgery in minutes 1

Blood loss in mL 1

Hospitalisation in days 1
Per-operative complications 2

   Bleeding > 1000 ml
   Bladder lesion
Post-operative complications 2

   Ileus requiring re-operation
   Infected haematoma
   Wound dehiscension
   Pneumonia 
   Fever of unknown origin 
   Trombo-embolism 

69 (29 - 130)
200 (33 - 1500)
4 (2 - 32)
3 (11)
2
1 
3  (11)
1
0
0
0
1*
1* 

63 (38 - 124)
335  (70 - 1750)
5 (3 - 11)
3 (10)
3+

0 
3 (10)
0
1
1
1
0
0 

Conventional (n=29) Vessel sealing (n=28)

0.62 3

0.08 3

0.26 3

0.96 4

0.96 4

p- value 
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There were no significant differences observed between both groups in any of the compared UDI 
and DDI domain scores. (Table 4) IIQ and RAND-36 domain scores at six months after surgery 
(data not shown) were also similar for both groups.
A stratified analysis per hospital showed that the differences in outcome between both 
interventions were similar in both participating hospitals. A per surgeon analysis showed that 
the outcomes of less and more experienced surgeons were also similar. However, it is important 
to realize that our study was not sufficiently powered to answer these research questions.

Figure 2. Group comparison of days to resume normal daily activities.  
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Vessel sealing
(n=21)
mean (SE)
21 (5)
9 (3)
12 (4)
1 (1)
3 (2)
 
7 (3)
5 (2)
8 (4)
3 (1)
12 (5)

Table 4. Group comparison of UDI and DDI domain scores. 

SE = standard error, UDI = Urogenital Distress Inventory, DDI = Defecation Distress Inventory 

UDI
 Overactive bladder
 Urinary incontinence
 Obstructive micturition
 Discomfort 
 Genital prolapse
DDI
 Obstipation
 Obstructive defacation
 Discomfort 
 Fecal incontinence
 Flatulence

mean (SE)
29 (6)
10 (3)
13 (4)
7 (2)
10 (5)
 
8 (4)
7 (2)
8 (3)
2 (1)
9 (4)

mean (SE)
25 (5)
10 (3)
6 (3)
15 (3)
6 (3)
 
7 (4)
4 (2)
4 (3)
3 (2)
5 (4)

Conventional 
(n=29)

Vessel sealing
(n=28)

Before surgery

mean (SE)
15 (5)
12 (4)
13 (5)
8 (3)
2 (1)
 
6 (3)
4 (2)
5 (2)
1 (0)
7 (3)

Conventional 
(n=25)

Six months after surgery
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Discussion

We performed a bi-centre randomised controlled trial to compare postoperative pain, morbidity 
and pelvic floor function after abdominal hysterectomy for benign diseases, between patients 
operated bipolar vessel sealing and patients operated using clamping and suturing. It was shown 
that postoperative pain was less if vessel sealing was used and this group of patients also needed 
shorter time to resume normal daily activities. Duration of surgery, hospital stay, complication 
rate and postoperative pelvic floor function were similar in both groups. 
To appreciate our findings, some issues need to be addressed. First, the number of patients 
included in this study appears to be low. However, the study was powered to detect a difference 
in postoperative pain of 20% between both interventions which we considered as clinically 
relevant. Furthermore, one may argue that the difference in surgical history between both 
groups influenced our findings. However, the observed difference in postoperative pain was in 
favor of the vessel sealing group and an equal distribution of previous surgical procedures over 
the groups may even have increased the observed difference.
The main strength of our study is that we both randomized and blinded the patient for the 
intervention. As postoperative pain was the primary outcome it was important to avoid bias 
resulting from patients’ treatment preferences or expectations. 
Furthermore, a strength of our study was that we documented the amount of administered pain 
medication. As the nursing staff was also blinded for the used technique, pain administration 
was not influenced by anticipation of the nursing staff. As the visual analogue scale is highly 
dependent from the moment of answering, all patients were instructed to keep their diary in the 
evening as much as possible at a fixed time point. However, it is possible that patients tend to 
complete the visual analogue scale when at minimal pain, which may have reduced the reported 
level of pain. If present, however, this phenomenon must have occurred in both groups.
As far as we know this is the second randomized trial comparing conventional and vessel sealing 
in patients undergoing abdominal surgery for benign conditions, and the first one reporting on 
postoperative pain and pelvic floor function. However, several studies have been performed that 
report on a comparison of both techniques in patients undergoing vaginal hysterectomy5-9. In 
some of these studies it was observed that using vessel sealing resulted in shorter operating time 
and less blood loss5,6,9. In our study we did not observe such beneficial effect of vessel sealing, 
which may be explained by the fact that, in contrast to vaginal surgery, both surgery time and 
blood loss, were also related to opening the abdominal wall. As we did not score the duration of 
surgery and amount of blood loss after opening and before closing of the abdominal wall, it is 
difficult to draw any conclusions about the effects of vessel sealing on these outcomes. Another 
factor that prevented us from the observation that vessel sealing reduces blood loss is that we 
cut sometimes the pedicle medially to the seal, which permits retrograde bleeding from the 
uterus. Ideally we would have made two seals and cut in the middle of these two seals, in all 
cases.
In this study both per-operative and postoperative complications were similar in both groups. All 
complications that occurred in the vessel sealing group could have occurred in the conventional 
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group as well and the other way around. Most of the procedures were performed by physicians 
that had never used a vessel sealing technique before. It was observed that the physicians who 
performed the majority of the procedures had on average less blood loss when using vessel 
sealing as compared to using conventional technique. Based on this observation it may be 
possible that after a short learning curve using vessel sealing could be faster and safer. However, 
this statement remains speculative as it was not supported by out data.
We observed that pain was significantly lower during the first 3 days after surgery when using 
vessel sealing. Two comparative studies performed in patients undergoing vaginal hysterectomy 
also observed reduced postoperative pain if vessel-sealing was used5,7. Cronje and colleagues 
stated that the reduced pain could be explained by the fact that the LigaSure device does not 
compress tissue and that nerves are burned where they are cut5. We think that an additional 
explanation is that during vessel sealing traction to the tissue and autonomic innervation 
surrounding the uterus is avoided as the clamps rather push in the opposite direction as they 
pull during conventional surgery. As a result, during electric activity, the LigaSure clamp does not 
provide any force on the tissue surrounding the uterus. We suppose that the faster recovery to 
normal daily activities in the vessel sealing group, is mainly the result of the reduced postoperative 
pain which enables the patient to recover more comfortable.
Before we started this study we hypothesized that performing abdominal hysterectomy using 
a vessel sealing technique would reduce damage to the autonomic innervation which could be 
translated by an improved pelvic floor function after surgery4. However, our study did not provide 
circumstantial evidence that this hypothesis holds true. Partly, this can be explained by the fact 
that in this study postoperative pelvic floor disorders were uncommon in both groups which is 
expressed by the low UDI and DDI domain scores at 6 months after surgery. Another explanation 
is that damage to the autonomic innervation does not necessarily result in worsened pelvic floor 
function. A good example to support this statement is that total and subtotal hysterectomy have 
similar effects on pelvic floor function, whereas it is known that the cervix is closely connected 
with the autonomic pelvic plexus19-21.
In conclusion, patients undergoing abdominal hysterectomy for benign disease appear to benefit 
of the use of a vessel sealing technique, which reduces postoperative pain in comparison to 
the conventional surgical technique using suturing. As in elective surgery the morbidity of a 
procedure does not have to be balanced against the decreased survival in case the procedure 
is not performed, it is highly relevant to study how peri-operative morbidity and discomfort 
related to the surgical procedure can be reduced. As the number of included patients was 
relatively low and effects on the long term were similar for both groups, one should not conclude 
that the optimal treatment is withdrawn from the patients if vessel sealing is not used during 
abdominal hysterectomy. However, the use of vessel sealing during abdominal hysterectomy 
seems promising, because it enables the patient to recover more quickly as a result of reduced 
postoperative pain.
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