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Abstract Electrosurgical bipolar vessel sealing has been used in many fields of surgery. This presented
trial was randomized controlled trial comparing the effects of conventional suturing and electrosurgical
bipolar vessel sealing (BiClamp) in women undergoing abdominal hysterectomy for benign condi-
tions.  Sixty patients undergoing abdominal hysterectomy (with or without salpingo-oopherectomy)
for benign conditions were performed. The patients were randomized to conventional suture (n =
30) or BiClamp (n = 30).  Demographic data showed no statistical difference between the two
groups. The mean operative time in conventional suture group was 92.3, SD26.54 minutes versus
70.03, SD 21.06 minutes for Biclamp group (p<0.001). Mean intraoperative blood loss in conven-
tional suture group was 357, SD 245.34 ml versus 248.33, SD 154.52 ml for Biclamp group (p 0.04).
The requirement of surgical sutures was highly significant lower in BiClamp group than in conven-
tional suture group (mean 7.27 units versus 10.77 units, p<0.001).  No significant differences in
number of blood transfusion units, length of hospital stay, perioperative and postoperative compli-
cations were found in both groups. Postoperative pain was no different between the two groups in
the first 12 hours after surgery but highly significant lower in the BiClamp group than in the conven-
tional suture group at 24 hours after surgery. In conclusion, EBVS is an expensive but convenient
instrument. The use of BiClamp in abdominal hysterectomy can reduce operative time, blood loss
and postoperative pain,it allows faster but is equally safe compare with conventional suture ligature.
Furthermore this procedure needs less suture materials that can overcome an expensive cost if used
in the regional hospital that have high volume of patients.
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Introduction
During the past few years, a variety of energy-

based techniques for vessel ligation have been devel-

oped.  Electrosurgical bipolar vessel sealing (EBVS)

has become established in both open and laparoscopic

surgery.  A variety of studies have indicated that the

technique is capable of safely sealing vascular struc-

tures with diameters up to 7 mm.  by denaturing col-
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lagen and elastin within the vessel wall and in the sur-

rounding connective tissue.(1-3) Several experimental

studies have proven that vessel sealing provides an

excellent seal, resistant to supra physiological (burst)

pressure (601 mmHg at 4-5 mm.  vessels and 442

mmHg at 6-7 mm.  vessels), with little lateral thermal

tissue damage.(2-7) The system has been used in tho-

racic surgery(8), hemorrhoidectomy(9), biliary surgery

and gastric cancer resection.(10) Several advantages of

the use of EBVS during vaginal hysterectomy such as

less blood loss, reduced postoperative pain, and shorter

admission stay were documented.(11-15) Only few ran-

domized trials have compared conventional suturing

and EBVS in patients undergoing abdominal hyster-

ectomy for benign conditions.  Hagen et al.  had re-

ported trial in 2005 that no differences with respect to

duration of surgery, amount of blood loss, and com-

plications between the two methods.(16) This trial in-

cluded only 30 patients (15 for each arm).  The use of

vessel sealing during abdominal hysterectomy for be-

nign conditions associated with reduced postoperative

pain and faster recovery had been reported.(17) The

study had been conducted in 2 teaching hospitals by

ten different surgeons.  Therefore a randomized con-

trolled trial was conducted to assess the benefit of new

technology; electrosurgical bipolar vessel sealing

(ERBE VIO 300D BiClamp (Erbe, Tubingen, Ger-

many)) versus conventional suturing in women un-

dergoing abdominal hysterectomy for benign condi-

tions.

Methods

This was a prospective randomized controlled

trial study, approved by Vachira Phuket hospital medi-

cal ethics and research committee.  In all, 60 patients

aged 30-80 years were undergoing abdominal hyster-

ectomy (with or without salpingo-oopherectomy) for

benign conditions in Vachira Phuket Hospital between

November 2010 and December 2011 were enrolled.

The surgery were performed by two experienced gy-

necologists.  Exclusion criteria included coagulation

defect, severe underlying diseases and patients whose

diagnoses or type of operations were changed after

surgery.  Primary outcome was operative time.  Sec-

ondary outcomes were intraoperative blood loss, blood

transfusion requirement, intraoperative complications,

postoperative complications, length of hospital stay

and postoperative pain.  A priori calculation to deter-

mine sample size was based on historical data from

the Division of Obstetrics and Gynecology Vachira

Phuket Hospital.  With a power of 80 percent and α
level of 0.05, the calculated sample size necessary was

56 (28 in each group).  So this sample size was de-

signed 30 cases per group or 60 cases in total.  After

the patients had given informed consent, assignment

to treatment arms was determined based on a com-

puter-generated randomization table.  Block random-

ization was performed to certify that both interven-

tions were equally distributed over two operating sur-

geons.  Thirty patients for each surgeon were assigned

into two groups (15 in conventional suture group and

15 in BiClamp group).  An assignment of treatment

was known only to surgeon.  The patients and nursing

staff were blinded for treatment allocation.  Preopera-

tive physical examination, counseling and preopera-

tive laboratory tests were performed before admission.

Patients were admitted in the hospital one day before

surgery.  Baseline characteristics (age, BMI, parity,

menopausal status, previous abdominal surgery, inci-

sion and indication) were obtained.  Others param-

eters such as operative time, intra operative blood loss,

unit of blood transfusion, number of suture required,

intraoperative complications, postoperative complica-

tions, length of hospital stay and visual analogue scale

(VAS) pain scores were recorded during and after sur-

gery.  Visual analogue scale (VAS) pain scores is a 10

cm scale with anchor points at 0-10 cm ( 0 = no pain

and 10 = worst possible pain) were recorded 1,2,6,12
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and 24 hour at rest after surgery by nurses who did

not know the type of operation.  Patients who had VAS

pain scores more than 5 or requesting medication for

pain, morphine 0.1 mg/ Kg intramuscular every 6 hour

were provided.  Intraoperative blood loss were as-

sessed by anesthesiologists.

Surgical Technique

General anesthesia with endotracheal intubation

were employed in all patients.  One gram of ampicil-

lin was given intravenously as an prophylaxis antibi-

otic at 30 minutes before operation.  In conventional

suturing, total abdominal hysterectomy with or with-

out salpingo-oophorectomy was performed according

to a standardized surgical technique.(18)

If the procedure was performed using EBVS,

BiClamp was used to seal the pedicle by double seals

and cut in the middle of these 2 seals instead of clamp

cut and suture ligated.  After the uterus was removed,

the cuff is closed by interrupted stitches.  The angle of

vaginal cuff was sutures with uterosacral and cardinal

ligament to ensure hemostasis and support of the vagi-

nal cuff as in conventional suture method.  The peri-

toneum was sutured by continuous stitch.  Abdominal

wall was closed layers by layers.

Statistical analysis

Statistical analysis was done and presented in

mean, standard deviation (SD) and percentage.  The

patients’ characteristics, surgical outcomes and VAS

pain scores between the two groups were compared.

Comparative data from each group were analyzed by

using student’s t-test, Fisher’s exact test and chi’s squre

test.  Statistical significance was defined when p<0.05.

Results

A total of 60 patients were enrolled and random-

ized equally to both the Biclamp and the conventional

suture groups.  Baseline characteristics of the random-

ized patients are summarized in Table 1 which showed

no statistical differences between the two groups.

Mean operative time for hysterectomy with the

conventional suture group was significantly longer

than the BiClamp group (92, SD 26.54 minutes vs

70.03, SD21.06 minutes; p<0.001).

Intraoperative blood loss as assessed by anesthe-

siologists was lower in the BiClamp group compared

to the conventional suture group ( 248.33, SD 154.52

ml vs 357.00,SD 245.34 ml; p 0.04), as shown in Table

2.

The blood transfusion requirement were not dif-

ferent between both groups.  Only two patients in the

BiClamp group and three patients in the conventional

suture group required blood transfusion.

Need of suture material, as expected, was sig-

nificantly lower in the BiClamp group than in the con-

ventional suture group ( 7.27, SD1.14 units vs 10.77,

SD 1.57 units; p<0.001).  The difference may be cost

effective in high volume hospital in which more pa-

tients underwent operation with BiClamp.

Intraoperative and postoperative complications

were not different in the two groups.  One patient in

the BiClamp group sustained a bladder injury due to

previous caesarean section and significant bladder ad-

hesion to the anterior peritoneum.  The bladder lesion

was recognized and repaired during the primary sur-

gery.  However the injury was not related with the

vessel sealing procedure.  There was no serious intra

and postoperative complications reported in both

groups.

The length of hospital stay in the BiClamp group

was slightly shorter than that in the conventional su-

ture group (4.13, SD 0.35 days vs 4.4, SD 0.67 days),

but did not reach statistical significance.

Postoperative pain was not different in both

groups in the first 12 hours after surgery.  However

after 24 hours, patients who underwent operative pro-

cedure with BiClamp reported a significant less pain
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Table 1 Baseline characteristics of patients undergoing abdominal hysterectomy assigned to conventional surgery or vessel
sealing

conventional BiClamp p-value

(n=30 cases) (n=30 cases)

age(year) mean, SD (range) 43.97, 5.57 (34-59) 46.00, 7.73 (38-75) 0.24*
parity(n) mean, SD (range) 1.8, 1.54 (0-5) 1.6, 1.43 (0-6) 0.6*
postmenopausal (n,%) 2, 6.67 5, 16.67 0.42**
BMI (kg/m2) mean, SD (range) 25.19, 5.41 (17.8-39) 24.67, 3.08 (18.4-29) 0.65*
previous abdominal surgery 0.66***

No (n,%) 20, 66.67 20, 66.67
TR (n,%) 5, 16.67 7, 23.33
Explore Laparotomy (n,%) 5, 16.67 3, 10

incision 0.59***
Low midline (n,%) 18, 60 20, 66.67
Pfannenstiel (n,%) 12, 40 10, 33.33

indication 0.48***
Myoma (n,%) 23, 76.67 21, 70
Adenomyosis (n,%) 4, 13.33 6, 20
Endometriosis (n,%)  3, 10 1, 3.33
Endometrial hyperplasia (n,%) 0, 0 1, 3.33
adnexal mass (n,%)  0, 0 1, 3.33

BMI = body mass index; TR = tubal resection
*studentûs t-test
**Fisherûs exact test
***chi-square test

Table 2 Comparison of surgical outcomes

Conventional BiClamp p-value

(n=30 cases) (n=30 cases)

operative time (min) mean, SD (range) 92.3, 26.54 (46-160) 70.03, 21.06 (40-140) < 0.001*
blood loss (ml) mean, SD (range) 357.00, 245.34 (50-1000) 248.33, 154.52 (50-700) 0.04*
blood transfusion (unit) mean, SD (range) 0.23, 0.68 (0-3) 0.1, 0.4 (0-2) 0.36*
surgical suture (unit) mean, SD (range) 10.77, 1.57 (8-15) 7.27, 1.14 (5-9) < 0.001*
intra op complication

bladder injuries (n,%) 0, 0 1, 3.33 1**
post op complication

infected wound (n,%) 2, 6.67 1, 3.33 1**
infected vaginal stump (n,%) 1, 3.33 1, 3.33 1**

length of hospital stay (day) mean, SD (range) 4.4, 0.67 (4-6) 4.13, 0.35 (4-5) 0.06*

*studentûs t-test
**Fisherûs exact test
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than those in the conventional suture group.  One of

the explanation may be from lower reaction from su-

ture material.  However this was not related to shorter

period in the hospital stay.

Discussion

Electrosurgical vessel sealing was demonstrated

to have more advantage than conventional suturing

method in its convenience.  In the early study, EBVS

did not showed its benefit over conventional suturing

method in abdominal hysterectomy for benign condi-

tions.  However during that period, in which EBVS

was just introduced, the experience of surgeon was

one of the obstacles.(16) Even with the problem of ex-

perience, in vaginal hysterectomy, EBVS still showed

some of the benefit such as less operative time and

blood loss than in the conventional suture

group.(12,14,15) EBVS was introduced to Thailand some

years ago and was used for surgery in many benign

conditions.  With the workload in surgical services,

EBVS is used as the standard procedure in many sur-

gical procedures due to surgeon’s beliefs in its conve-

nience in sealing method without suture.  Several ques-

tions were addressed during its introduction period.

Most frequent questions are the doubts in its efficiency

in sealing procedure against the conventional sutur-

ing ligation and complications of this new vessel seal-

ing method.  However, because of its convenience to

use, EBVS is still used in many operations including

abdominal hysterectomy.  This study was therefore

conducted to assess the efficacy of EBVS.  The study

performed in abdominal hysterectomy by two experi-

enced surgeons who had extensive experiences in both

methodologies of surgical methods.

This study demonstrated that with the equal ex-

periences in both methods, EBVS was easier to use

therefore it ended up with significant less operative

time than the conventional method.  In term of com-

plications, EBVS group showed less blood loss than

conventional suture group.  This finding is contrary to

the earlier study in which EBVS was just introduced

and the experiences of users were still limited.(16,17)

However during that time in the complicated cases

such as in vaginal hysterectomy, EBVS still showed

benefit in less blood loss than the conventional

method.(12,14,15) However this finding did not show any

differences in blood transfusion, intraoperative and

postoperative complications, and length of hospital

stay.  One important parameter that indicated an indi-

rect benefit of EBVS is less pain in this group.  In the

first, second, sixth and twelfth hours, no significant

differences in pain report in both groups.  However

after 24 hours, the pain score in the conventional group

was much higher.  The possible mechanism is less heal-

ing reaction in EVBS group due to less injury to sur-

rounding tissue during operating process performed

Table 3 VAS of postoperative pain

Postoperative conventional BiClamp p-value

Vas pain score (n=30 cases) (n=30 cases)

at 1 hr 4.21, 2.26 (0-10) 5.17, 2.26 (0-8) 0.11*
at 2 hr 4.9, 2.28 (0-10) 4.33, 2.20 (0-10) 0.33*
at 6 hr 5.5, 1.48 (2-10) 5.17, 1.78 (1-10) 0.43*
at 12 hr 5.03, 1.90 (0-10) 4.2, 1.52 (1-8) 0.07*
at 24 hr 4.93, 1.05 (3-8) 3.53, 1.14 (1-5) <0.001*

remark : data reported in mean, SD (range)
*studentûs t-test
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by EBVS.  An earlier study demonstrated that heat

production from EBVS effected nearby tissue sur-

rounding sealing point within less than 1.5 millime-

ters from that point.(3) Whereas in conventional su-

turing method the injury occurs may include tissue

and nerve compression from clamping and suturing

during operative procedure.  Patients underwent EBVS

sealing procedure require less recovery period than

those in the conventional suture group.(17) All of these

procedures and effects may contribute to delay in pain

from tissue reaction.  After follow up period up to 1

month, some minor complications such as stump and

wound infections were found equally in both groups.

Last but not least, concerning the economical aspect,

EBVS does not need suture material during sealing

vessels procedure.  Yet in small hospital, the benefit is

not large enough to cover the investment cost of this

instrument.  On the contrary, in a regional hospital

with large volume of patients, the benefit may be sig-

nificant enough to render such investment cost-effec-

tive.

 In conclusion, EBVS is an expensive but con-

venient instrument that can be used in varieties of sur-

gical procedures.  With more experiences, EBVS dem-

onstrates more benefits than conventional suturing

methods in many ways for abdominal hysterectomy.

The method provides a convenient procedure for ves-

sels sealing resulting in less operative time, less blood

loss and less postoperative pain.  Furthermore this pro-

cedure needs less suture materials that can overcome

an expensive cost if use in hospitals with high volume

of patients.  Even expensive, but its convenience and

other direct and indirect benefits can overcome its dis-

advantage on high price.  Therefore EBVS is suitable

to be used for abdominal hysterectomy without seri-

ous complications in a regional hospital.
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·∫∫ª°μ‘ §◊Õ 92.3, SD 26.54 π“∑’ ‡∑’¬∫°—∫ 70.03, SD 21.06 π“∑’ „π°≈ÿà¡§’¡‡™◊ËÕ¡ªî¥À≈Õ¥‡≈◊Õ¥¥â«¬‰øøÑ“

(p < 0.001) §à“‡©≈’Ë¬¢Õß®”π«π‡≈◊Õ¥∑’Ë‡ ’¬‰ª„π°“√ºà“μ—¥„π°≈ÿà¡‡¬Á∫ºŸ°‡ âπ‡≈◊Õ¥·∫∫ª°μ‘ §◊Õ 357, SD 245.34

¡‘≈≈‘≈‘μ√ ‡∑’¬∫°—∫ 248.33, SD 154.52 ¡‘≈≈‘≈‘μ√ „π°≈ÿà¡§’¡‡™◊ËÕ¡ªî¥À≈Õ¥‡≈◊Õ¥¥â«¬‰øøÑ“ (p 0.04) °≈ÿà¡§’¡

‡™◊ËÕ¡ªî¥À≈Õ¥‡≈◊Õ¥¥â«¬‰øøÑ“ „™â«— ¥ÿºŸ°‡¬Á∫‡ âπ‡≈◊Õ¥„π°“√ºà“μ—¥πâÕ¬°«à“°≈ÿà¡‡¬Á∫ºŸ°À≈Õ¥‡≈◊Õ¥·∫∫ª°μ‘ (§à“

‡©≈’Ë¬ 7.27 Àπà«¬ ‡∑’¬∫°—∫ 10.77 Àπà«¬, p < 0.001) ‰¡àæ∫§«“¡·μ°μà“ß¢Õß®”π«π‡≈◊Õ¥∑’Ë„Àâ∑¥·∑π √–¬–

‡«≈“°“√æ—°„π‚√ßæ¬“∫“≈ º≈¢â“ß‡§’¬ß√–À«à“ß°“√ºà“μ—¥·≈–¿“¬À≈—ß°“√ºà“μ—¥ √–À«à“ß Õß°≈ÿà¡ §«“¡‡®Á∫

ª«¥¿“¬À≈—ß°“√ºà“μ—¥‰¡à·μ°μà“ß°—π‡¡◊ËÕ‡«≈“ 1 ™—Ë«‚¡ß 2 ™—Ë«‚¡ß 6 ™—Ë«‚¡ß ·≈– 12 ™—Ë«‚¡ß ·μà„π°≈ÿà¡§’¡

‡™◊ËÕ¡ªî¥À≈Õ¥‡≈◊Õ¥¥â«¬‰øøÑ“¡’§«“¡‡®Á∫ª«¥¿“¬À≈—ßºà“μ—¥ ‡¡◊ËÕ‡«≈“ 24 ™—Ë«‚¡ß πâÕ¬°«à“„π°≈ÿà¡«‘∏’‡¬Á∫ºŸ°

‡ âπ‡≈◊Õ¥·∫∫ª°μ‘  √ÿª §’¡‡™◊ËÕ¡ªî¥À≈Õ¥‡≈◊Õ¥¥â«¬‰øøÑ“‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë¡’√“§“·æß·μà –¥«°„π°“√ºà“μ—¥

°“√„™â§’¡‡™◊ËÕ¡ªî¥À≈Õ¥‡≈◊Õ¥¥â«¬‰øøÑ“„π°“√ºà“μ—¥¡¥≈Ÿ°∑“ßÀπâ“∑âÕß “¡“√∂≈¥‡«≈“∑’Ë„™â„π°“√ºà“μ—¥ ≈¥

°“√‡ ’¬‡≈◊Õ¥√–À«à“ß°“√ºà“μ—¥ ≈¥§«“¡‡®Á∫ª«¥¿“¬À≈—ß°“√ºà“μ—¥ «‘∏’π’È∑”„Àâ°“√ºà“μ—¥‡√Á«¢÷Èπ ·≈–ª≈Õ¥¿—¬

‡∑’¬∫‡∑à“«‘∏’‡¬Á∫ºŸ°‡ âπ‡≈◊Õ¥·∫∫ª°μ‘ πÕ°®“°π’È°“√„™â«— ¥ÿºŸ°‡¬Á∫‡ âπ‡≈◊Õ¥πâÕ¬≈ß®–§ÿâ¡§à“°—∫‡§√◊ËÕß¡◊Õ√“§“

·æßπ’È∂â“„™â„π‚√ßæ¬“∫“≈»Ÿπ¬å ´÷Ëß¡’ºŸâªÉ«¬®”π«π¡“°

§” ”§—≠: §’¡‡™◊ËÕ¡ªî¥À≈Õ¥‡≈◊Õ¥¥â«¬‰øøÑ“, °“√ºà“μ—¥¡¥≈Ÿ°∑“ßÀπâ“∑âÕß
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