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Abstract
Background: A wide variety of intra-abdominal procedures are performed by laparoscopy with
reduced morbidity than open procedures. Dissection and hemostasis specially in complex surgeries is
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a challenge. The methods available are blunt, scissor, diathermy and ultra-sonic dissections whilst
bipolar diathermy can be used to assist hemostasis.
Aim: An evaluation was done of the efficacy of ultra-sonic dissector for tissue dissection in
comparison with scissor and monopolar diathermy.
Material and methods: An analysis was done on the usage of ultra-sonic dissector comparative to
scissor and monopolar diathermy. The time of dissection and blood loss were evaluated. The
procedures performed were oesophagectomy, Hellers cardomyotomy, Nissen fundoplication,
splenectomy, cholecystectomy, distal pancreatectomy, laparoscopy assisted pancreaticoduodenectomy, adrenalectomy, right hemicolectomy, anterior resection and abdomino-perineal
resection.
Observation: Hundred and ninety five patients underwent cholecystectomy and preferred technique
of dissection was monopolar diathermy hook assisted with Merrylands dissector. In hundred and
fourteen patients who underwent complex abdominal surgeries dissection on planes which are
vascular ultrasonic dissector with bipolar assistance was quicker than bipolar and scissor, whilst
providing good hemostasis.
Conclusion: Using ultra-sonic dissector with bipolar assist was preferred to use of ultra-sonic
dissector alone. The hybrid approach provides better hemostasis whilst reducing the usage time of
ultra-sonic dissector allowing longer usage of probes. On less vascular planes monopolar diathermy is
adequate. Selective use of ultrasonic dissector will reduce cost of surgery.
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Introduction
A wide variety of intra-abdominal procedures are
performed by laparoscopy with reduced
morbidity than open procedures. During
laparotomy, strong retraction of the abdominal
wall is required. Once opened, internal organs
may need handling and/ or retraction. The
closure of the abdominal wall will add to tissue
trauma. By laparoscopic approach, the post
operative pain due to the exposure involving
incision of skin and abdominal wall is
minimized.
Wound
infection,
bleeding/
hematoma of wound and late complications like
incisional hernia and chronic pain are less. With
reduction of pain breathing will be less disturbed,
specially in upper abdominal surgeries. This
leads to reduced post operative respiratory
complications. With less pain early mobilization
is possible which also help to reduce incidence of
chest infections and deep vein thrombosis. With
reduced morbidity early discharge from hospital
is possible [1-9].

There are other benefits. There is less exposure
of body cavities to exterior, less handling of
other viscera, lack of strong retraction, clear
vision of anatomy due to magnification allowing
precise dissection and less post operative ileus.
However a new learning curve was set for the
surgeon. There is lack of tactile sensation,
difficulties of hand-eye co-ordination, difficulties
of dissection and hemostasis specially in
complex surgeries. The method of retrieval of
specimen also needs to be planned.
One of the challenges which is tissue dissection
and hemostasis was evaluated in this study. The
methods available are blunt, scissor, diathermy
and ultra-sonic dissections [10-17]. Blunt
dissection with a dissector or suction tube is
possible for limited dissections and cannot be
used in complex procedures. Scissor will allow a
precise dissection but has to be combined with a
haemostatic adjunct, best being bipolar
diathermy [14]. Monopolar diathermy provides a
precise dissection but is less haemostatic [15].
Compared to these methods ultrasonic dissector
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is more effective as it provides hemostasis and
dissection but is more costly [11-13, 16, 17].
Bipolar diathermy can be used for additional
hemostasis along with the ultra-sonic dissector
[14]. Using bipolar diathermy along with ultrasonic dissector may allow better hemostasis and
also may allow longer usage of ultrasonic
dissector. As ultra-sonic dissector probes are
expensive in developing countries they are reused. Being allowed re-use more sessions is costeffective.
An evaluation was done of the efficacy of ultrasonic dissector for tissue dissection in
comparison with scissor and monopolar
diathermy.

Material and methods
An analysis was done on the usage of ultra-sonic
dissector comparative to scissor and monopolar
diathermy. The time of dissection and blood loss
were evaluated. The procedures performed were
oesophagectomy, Hellers cardomyotomy, Nissen
fundoplication, splenectomy, cholecystectomy,
distal pancreatectomy, laparoscopy assisted
pancreatico-duodenectomy, adrenalectomy, right
hemicolectomy,
anterior
resection
and
abdomino-perineal resection.

Results
A total of 309 procedures performed were
evaluated as per Table – 1. Details of
Cholecystectomy were as per Table – 2.
Complex procedures were as per Table – 3.
Mobilization of rectum was as per Table – 4.
Details of Liver Resection were as per Table – 5.

Discussion
The methods of dissection used in different
surgeries are discussed below.
Cholecystectomy (Table - 2)
Callots triangle dissection requires sharp and
precise penetration of peritoneal covering best
done with diathermy hook and ultrasonic
dissector was not used. Once peritoneal

coverings are dissected to isolate the cystic duct
and artery dissecting with the tip of Merryland
dissector was used. In two patients with inflamed
gall bladder blunt/ hydro dissection with suctionirrigation probe was used.
Table – 1: List of procedure done.
Procedure
Gastric mobilization
Cardiomyotomy
Fundoplication
Cysto-gastrostomy
Splenectomy
Pancreatico-duodenectomy
Distal pancreatectomy
Choledochal cyst excision
Liver resection
Colorectal resections
Cholecystectomy
Total

Number of
patients
22
4
8
2
24
20
2
3
5
24
195
309

Dissecting gall bladder off the liver bed was
comparable with diathermy hook and ultra-sonic
dissector in time with no measurable blood loss.
However with the tip of hook of diathermy
identification of proper plane was subjectively
felt easier than ultra-sonic dissector. Therefore
except for 5 patients done for purpose of
comparison later in series all were done with
monopolar diathermy hook.
Upper and lower gastro-intestinal resections
(Table - 3, 4, 5)
Ultra-sonic dissector with bipolar assist was
quicker than bipolar and scissor for division of
peritoneal folds which are more vascular such as
hiatal dissection of stomach, gastro-colic/ gastrosplenic ligament, dissecting portal vein and
medial mobilization of left or right colon. In both
situations there was no measurable blood loss.
Using bipolar as an adjunct for hemostasis with
ultra-sonic dissector was preferred to use of
ultra-sonic dissector alone. Biploar assist allows
better hemostasis and less use of ultrasonic
dissector.
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Table – 2: Details of Cholecystectomy.
Monopolar diathermy hook assisted
by Merryland dissector
Dissection of Gall 190 patients
bladder of Liver bed Average time-8 min
Average blood loss-insignificant
Dissection
of 195 patients
Callot’s triangle
Average time-20 min
Average blood loss-insignificant

Ultra-sonic dissector
5 patients
Average time-10 min
Average blood loss-insignificant
Not used

Table – 3: Complex Procedures.
Bipolar
scissor
Vascular
peritoneal
folds
e.g.-gastrocolic ligament
Lateral
peritoneal
mobilization of
right and left
colon

and Monopolar

Average time60 min
Average blood
loss <100 ml
10 patients
average time30min
Average blood
loss <50 ml
4 patients

Bipolar
and
ultrasonic
dissector
Average time-40
min
Average
blood
loss <50 ml
42 patients

Average
time20min
Average
blood
loss <50 ml
18 patients

Ultrasonic
dissector
Average
time-50
min
Average blood loss
<50 ml
4 patients
Average
time-25
min
Average blood loss
<50 ml
2 patients

Table – 4: Mobilization of rectum.
Ultrasonic
bipolar
Mobilization of rectum

dissector

15 patients
Average time-60 min
Average blood loss-50ml

and Bipolar,
monopolar

scissor

and

3 patients
Average time-75 min
Average blood loss-100 ml

Table – 5: Liver Resection (5 patients).
Dissection of hepatic arteries/ portal vein and Bipolar diathermy, scissor and ultrabile ducts
sonic dissector
Division of liver
Bipolar diathermy and ultra-sonic
dissector
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Less vascular peritoneal mobilizations such as
lateral mobilization of colon along para-colic
gutters, pre-sacral mobilization of rectum, were
done with monopolar diathermy in a shorter time
than ultra-sonic dissector with no difference in
blood loss.
In dissection of liver vasculature and bile ducts
during liver resections bipolar to obtain
hemostsis and for sharp dissection scissor
assisted with ultra-sonic dissector. Once vessels
are isolated, ligated and divided division of the
liver was done with bipolar and ultra-sonic
dissector.
In all the main vascular pedicles were dealt with
clips or suture ligation. We don’t routinely use
vascular staplers as they are costly.

Conclusion
For cholecystectomy monopolar diathermy hook
assisted with Merrylands dissector was the
preferred technique of dissection. In complex
abdominal surgeries dissection on planes which
are vascular ultrasonic dissector with bipolar
assistance is quicker than bipolar and scissor
whilst providing good hemostasis. Using ultrasonic dissector with bipolar assist was preferred
to use of ultra-sonic dissector alone. The hybrid
approach provides better hemostasis whilst
reducing the usage time of ultra-sonic dissector
allowing longer usage of probes. On less
vascular planes monopolar diathermy is
adequate. Selective use of ultrasonic dissector
will reduce cost of surgery.

References
1. Patil H. Minimal Access Surgery
(Laparoscopic Cardiomyotomy) for
Achalasia Cardia. IndiaWorld Journal of
Laparoscopic Surgery, 2009; 2: 1-3.
2. NT Liem. Laparoscopic surgery for
choledochal
cysts.
Journal
of
Hepatobiliary Pancreatic Sciences, 2013;
10: 487-491.

3. ST Tang, Y Yang, Y Wang, YZ Mao,
SW Li, QS Tong, GQ Cao, ZX Zhao.
Laparoscopic chledochal cyst excision
and hepatico jejunostomy. Surg Endosc.,
2011; 25(2): 416-22.
4. Tan-Tam C, Chung SW. Mini review on
laparoscopic
hepatobiliary
and
pancreatic surgery. World J Gastrointest
Endosc., 2014; 6(3): 60-67.
5. Bao PQ, Mazirka PO, Watkins KT.
Retrospective Comparison of RobotAssisted Minimally Invasive Versus
Open Pancreaticoduodenectomy for
Periampullary Neoplasms. J Gastrointest
Surg., 2013 Nov 15.
6. Zenoni SA, Arnoletti JP, de la Fuente
SG. Recent developments in surgery:
minimally invasive approaches for
patients
requiring
pancreaticoduodenectomy. JAMA Surg.,
2013; 148(12): 1154-7.
7. Rogula T, Gagner M. Current status of
the laparoscopic approach to liver
resection. Long Term Effects of Medical
Implants, 2004; 14: 23-32.
8. Ray U, Gupta S, Chatterjee S, SenGupta
TK, Gupta NK. Laparoscopic versus
open splenectomy in the treatment of
idiopathic thrombocytopenic purpura:
An Indian experience. J Indian Med
Associ., 2012; 110(12): 889-93.
9. Nyilas A, Pszet A, Simonka Z, Abrahàm
S, PàT, Làzàr G. Comparison of
laparoscopic and open splenectomy.
Magy seb., 2013; 66(1): 14-20.
10. Fujioka S, Yoshida K, Okamoto T,
Yanaga K. Stapleless laparoscopic
splenectomy using harmonic scalpel by
2- step sealing. Int Surg., 2013; 98(4):
385-7.
11. Cuschieri. A, Shimi S, Banting S,
Vander Velpen G. Endoscopic ultrasonic
dissection for thoracoscopic and
laparoscopic
surgery.
Operative
Techniques in Otolaryngology-Head and
Neck Surgery, 1993; 19(1): 59-66.

Page 26

Galketiya KB, Pinto MVG, Kumarasinghe N, Shaminda RAA, Abayasinghe AHMAH, Premadasa BAM, Galahawela
GWGDD. Comparison of Ultra-Sonic Dissector with Scissor and Monopolar Diathermy in Complex Laparoscopic Surgeries
for Tissue Dissection and Hemostasis. IAIM, 2015; 2(10): 22-27.

12. David S. Leonard, Conrad Timon.
Evaluation of the ultracision ultrasonic
dissector in head and neck surgery.
Journal of society of lapendoscopic
surgeons, 1998; 2(3): 221–225.
13. P. A. Sutton, S. Awad, A. C. Perkins, D.
N. Lobo. Comparison of lateral thermal
spread using monopolar and bipolar
diathermy, the Harmonic ScalpelTM and
the LigasureTM. British Journal of
Surgery, 2010; 97: 428–433.
14. Hye-Yon Cho, Kong-JuChoi, YoungLanLee, KylieHae-Jin Chang, Hong-Bae
Kim, Sung-Ho Park. Comparison of Two
Bipolar Systems in Laparoscopic
Hysterectomy. Journal of society of
lapendoscopic surgeons, 2012; 16(3):
456–460.
15. Ibrahim Alkatout, ThoralfSchollmeyer,
Nusrat A. Hawaldar, Nidhi Sharma,
Liselotte Mettler. Principles and Safety

Measures
of
Electrosurgery
in
Laparoscopy. Journal of society of
lapendoscopic surgeons, 2012; 16(1):
130–139.
16. Theodore Diamantis, Michael Kontos,
Antonios Arvelakis, Spiridon Syroukis,
Dimitris
Koronarchis,
Apostolos
Papalois, Emmanuel Agapitos, Elias
Bastounis,
Andreas
C.
Lazaris.
Comparison
of
Monopolar
Electrocoagulation,
Bipolar
Electrocoagulation, Ultracision, and
Ligasure. Surgery Today, 2006; 36: 908–
913.
17. Mario Morino, Roberto Rimonda, Marco
EttoreAllaix, Giuseppe Giraudo, Corrado
Garrone, Ultrasonic Versus Standard
Electric Dissection in Laparoscopic
Colorectal Surgery. Annals of Surgery,
2005; 242(6): 897–901.

Page 27

