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Background: In laparoscopic surgery, hanging techniques have been described in attempt to reduce the number of ports and
to guide surgery. However, with the fixed robotic surgical platform, we saw its use for different purposes. We called our
technique a “visceral organ hanging maneuver (VOHM)”” and have utilized it to expose and stabilize the field, to allow for
maximal utilization of the robotic arms, and to mark the bowel resection margins.

Objective: The present study was demonstrated the VOHM technique for a variety of reasons on different organs.
Material and Method: A retrospectively reviewed our recorded videos of robotic abdominal surgery between July 2010 and
September 2016. We used the da Vinci Si Robotic System (Intuitive Surgical Inc. Sunny Vale, Calif).

Results: VOHM is a simple technique to suspend various organs to improve the exposure, stabilize the operative field, and
guide the resection.

Conclusion: VOHM technique was created not only to provide a widely exposed and stable operative field so the surgeon
could concentrate on the work, but also to free up an instrument that would otherwise be used as a fixed retractor. The

technique allows for an efficient, safe, and oncologically acceptable bowel resection in case of malignancy.
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Unlike open and laparoscopic abdominal
surgery, exposure and stabilization of the operative field
during the da Vinci robotic surgery continue to be a
dilemma due to the fixed platform of the system and
limited access for assistants. Several novel techniques
have been used, including use of an umbilical tape/
suture to suspend the liver!>. We have devised a
simple technique to suspend various organs to improve
the exposure, stabilize the operative field, and guide
the resection. The technique and accompanied video
clips are reported and shown herein.

Material and Method

We retrospectively reviewed our recorded
videos of robotic abdominal surgery between July 2010
and September 2016. Videos of the procedures with
VOHM were selected out and classified based on
involved organs. Representative clips from each organ-
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based video were then edited and prepared for the
manuscript.

We used the daVinci Si Robotic System
(Intuitive Surgical Inc. Sunny Vale, Calif). 2-0 silk sutures
were used to suspend the organ to the abdominal wall
either at a single or multiple points depending on the
circumstances. We used sliding knot first to adjust the
position followed by securely tying.

Surgical technique

Stomach hanging maneuver

This maneuver was used to expose the lesser
sac during celiac lymphadenectomy and distal
pancreatic dissection. Following division of gastrocolic
ligament, the posterior wall of the stomach was sutured
to the falciform ligament or diaphragm at multiple points
using 2-0 silk sutures. With this maneuver, the operative
field was exposed and stabilized while the third robotic
arm was free to be used for assisting in the dissection
instead of just holding the stomach (Fig. 1).

Small and large bowels hanging maneuver

The segment of the bowel to be resected was
grasped and its wall was then marked at the proximal
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and distal margins of resection with 2-0 silk sutures,
which were then sutured to the abdominal wall. When
the bowel was suspended and stabilized in midair, the
mesentery and the transection lines could be clearly
seen and easily managed. Radical lymph node
dissection for a malignant case can also be done
accurately and safely. VOHM can be applied to both

Fig.1  HM of stomach.

Fig.2  HM of large bowel.

HM of transverse colon.

Fig. 3
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small bowel and colon (Fig. 2 to 4).

Gallbladder hanging maneuver

This maneuver was done to eliminate the need
for gallbladder retraction with an instrument. The
serosal wall of the gallbladder fundus including the
edge of the liver was sutured, without entering the
lumen to avoid bile leak and contamination, then
secured to the diaphragm. The gallbladder could be
dissected retrogradely while the liver remained
suspended (Fig. 5).

Uterus hanging maneuver

This maneuver was used to create space in
the pelvis during pelvic surgery. Silk 2-0 sutures were
passed under both round ligaments and ovarian tubes
to suspend the uterus to the abdominal wall.

Discussion
Although minimal access surgery was
developed to minimize trauma to the abdominal wall

Fig. 4 HM of small bowel.

Fig. 5

HM of gall bladder.
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and reduce postoperative complications®?, it presented
a dilemma concerning limited working space, exposure,
and stabilization of the operative field that is often
crowded with non-fixed organs such as bowels. This
situation could be further complicated when a crisis,
such as accidental bleeding, occurs. In open surgery, a
surgeon has the flexibility to either increase the incision
or use the retractors or additional assistants to provide
exposure. Similarly, in laparoscopic surgery, a surgeon
can add additional ports, move the scope to a different
port, or reposition the bed to provide gravity-aided
exposure. Although various hanging or suspension
techniques have been described in laparoscopic
surgery, their main objectives were either an attempt to
reduce the number of ports or retraction of a specific
solid organ for exposure®'?. For liver retraction, Lee
reported simple sutures to lift up the left lobe of the
liver during gastrectomy'”, Shabbir added sutures at
falciform ligament™, Woo combined gauze and sutures
to retract the left lobe of the liver to minimize trauma®,
Bann used a Nathanson retractor!, while Brenkman
preferred an endo-paddle retractor'?. For colon or small
bowel, hanging techniques, similar to those used for
upper abdominal surgery, have been described®'®. In
robotic surgery, visceral organ hanging maneuver
(VOHM) is applied for two main reasons: to improve
the exposure without an extra port or assistance and to
mark the extent of dissection or delineate the transection
margins. The maneuver is necessary because, as
contrary to open or laparoscopic surgery, the robotic
platform is less flexible in terms of port exchangeability
and, secondly, there is limited space for assistant ports
and restricted mobility for a bedside assistant because
of the fixed and space-occupying robotic platform. In
general, the third arm and/or an assistant surgeon
provide retraction and exposure. For example, during
celiac lymphadenectomy for radical gastrectomy, the
third arm or an assistant’s graspers is used to retract
the left lobe of liver to provide exposure!'*'9. By
utilizing VOHM, not only an extra port is eliminated,
the third arm can now be freed to be utilized as an
additional active arm, which is especially significant
during crisis management such as control of bleeding.
Furthermore, VOHM provides stability of the exposed
surgical field so that surgery can proceed in a calm
manner. For long and mobile GI tract organs, VOHM
can be applied at multiple points to hang up the organ
for resection and dissection of mesentery. It can be
used to mark the proximal and distal margin lines of
transection and keep them stationary on the abdominal
wall during mesenteric dissection. With effective
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VOHM, surgery can sometimes be performed solo,
which is necessary in a situation when there is minimal
or no bedside assistance.

In short, our VOHM technique was
created not only to provide a widely exposed and
stable operative field so the surgeon could
concentrate on the work, but also to free up an
instrument that would otherwise be used as a fixed
retractor. The technique allows for an efficient, safe,
and oncologically acceptable bowel resection in
case of malignancy.

What is already known on this topic?

Minimal access surgery was developed to
minimize trauma to the abdominal wall and reduce
postoperative complications. However, it presented a
dilemma concerning limited working space, exposure,
and stabilization of the operative field that is often
crowded with non-fixed organs. The robotic platform
is less flexible in terms of port exchangeability, there is
limited space for assistant ports, and there is restricted
mobility for a bedside assistant because of the fixed
and space-occupying robotic platform.

What this study adds?

Our technique, a “visceral organ hanging
maneuver (VOHM)”, is used to expose and stabilize
the field, to allow for maximal utilization of the robotic
arms, and to mark the bowel resection margins.

Potential conflicts of interest
None.

References

1. LeeJH, Ryu KW, Doh YW, Bae JS, Kim YW, Bae
JM. Liver lift: A simple suture technique for liver
retraction during laparoscopic gastric surgery. J
Surg Oncol 2007; 95: 83-5.

2. Chung CC, Kwok SP, Leung KL, Lau WY, Li AK.
Use of a cotton tape tie in laparoscopic colorectal
surgery. Aust N Z J Surg 1997; 67: 293-4.

3. Mochiki E, Kamimura H, Haga N, Asao T, Kuwano
H. The technique of laparoscopically assisted total
gastrectomy with jejunal interposition for early
gastric cancer. Surg Endosc 2002; 16: 540-4.

4. Shabbir A, Lee JH, Lee MS, Park DJ, Kim HH.
Combined suture retraction of the falciform
ligament and the left lobe of the liver during
laparoscopic total gastrectomy. Surg Endosc 2010;
24:3237-40.

5. WooY, Hyung WJ, Kim HI, Obama K, Son T, Noh

J Med Assoc Thai Vol. 100 Suppl. 9 2017



10.

11

SH. Minimizing hepatic trauma with a novel liver
retraction method: a simple liver suspension using
gauze suture. Surg Endosc 2011; 25: 3939-45.
Hatzinger M, Kwon ST, Langbein S, Kamp S,
Hacker A, Alken P. Hans Christian Jacobaeus:
Inventor of human laparoscopy and thoracoscopy.
J Endourol 2006; 20: 848-50.

Karcz WK, von Braun W. Minimally invasive
surgery for the treatment of colorectal cancer. Visc
Med 2016;32: 192-8.

Rosin D, Kuriansky J, Rosenthal RJ, Brasesco O,
Ayalon A. Laparoscopic transabdominal
suspension sutures. Surg Endosc 2001; 15: 761-3.
Navarra G, Ascanelli S, Sortini D, Soliani G, Pozza E,
Carcoforo P. Laparoscopic transabdominal
suspension sutures. Surg Endosc 2002; 16: 1378.
Ramachandran CS, Arora V. Two-port laparoscopic
cholecystectomy: an innovative new method for
gallbladder removal. J Laparoendosc Adv Surg
Tech A 1998; 8:303-8.

Bann S, Butler A, Shaul T, Foley R. A technique for
insertion of the laparoscopic Nathanson liver

J Med Assoc Thai Vol. 100 Suppl. 9 2017

12.

13.

14.

15.

16.

retractor. Ann R Coll Surg Engl 2005; 87: 472-3.
Brenkman HJ, Correa-Cote J, Ruurda JP, van
Hillegersberg R. A Step-wise approach to total
laparoscopic gastrectomy with jejunal pouch
reconstruction: How and why we do it. J
Gastrointest Surg 2016; 20: 1908-15.

Kwak JM, Kim SH. The technique of single-stage
totally robotic low anterior resection. J Robot Surg
2011;5:25-8.

Parisi A, Ricci F, Trastulli S, Cirocchi R, Gemini A,
Grassi V, et al. Robotic total gastrectomy with
intracorporeal robot-sewn anastomosis: A novel
approach adopting the double-loop reconstruction
method. Medicine (Baltimore) 2015; 94: €1922.
Hyung WJ, Woo Y, Noh SH. Robotic surgery for
gastric cancer: a technical review. J Robot Surg
2011;5:241-9.

D’Annibale A, Pende V, Pernazza G, Monsellato I,
Mazzocchi P, Lucandri G, et al. Full robotic
gastrectomy with extended (D2) lymphadenectomy
for gastric cancer: surgical technique and
preliminary results. J Surg Res 2011; 166: e113-20.

S23



1 v v U ¢! I

inALARISLEY Visceral Organ Hanging Maneuver (VOHM) iWo 3¢ lun1sn1AnyednadndgnueuayIoniin

lygsau ningaynsse, waass A3, audnd (deangnyIsse

1 v 1 4 14 v 1 1Y 1 1 1 v
DANAS: MISHIAALLYYIAUAALNA 187 A0INA0 AT Ty TSI6UNY 140 T2 A IUTAGANTSHIAATISEN 1 Hanging technique AnTsAny1ua)

[

T T T oI I T v oI T
nwglumsmndauazansusasdmivlagunsamidn (port) vaimsaiAauyylyueUAYIONIAA (Robotic-assist surgery)
& o q v fd’ ! v < 4’ a ! 1z o ! v Vad ! v o !
maguuvanedea: iingszaniuanaaliuazesinlsslovummanlumsmdanmgedeozluveanes ngarumslylsmsmiadina
U T 720 L4 v 1 I 1
halszimalne uazinlandaiilann msanyiyieuansdoms uastszlovuvaantslyismsanannisenn Visceral Organ Hanging Maneuver
(VOHM)

Tnatszaun: msdngiuanaaamsm VOHM Tumswdanagedosluveamesuazyslovuves VOHM
Taquaz3sms: Anyeeundanialagiinahentasumsmaluseneauyylsyuounyionda the da Vinci Si Robotic System

14

AUAABUATAIAN WA, 2553 04 1euriueney n.a, 2559

I ) P P4 I ’ 14 ! 4
wamsfiny1: VORM (dimsmaninlalugaenn awnsamnlabumarewinvasmsmantuvomes Tunaramargadenz el
Ll ! v 1 Y v

I 14 v 14 ! Y I 1 U ’ 1Y
mawaanesuyylyyueunyIerdaazaninniy tiesminitunlumsmdaiialuduainayienda aunsenlnndsedeizineims

1 L4 1Y 14 ! I4 v

d ? o o A < o

1 A T v I T 1 U Y
weinlalaeate mm75?wd7mwuyuﬁuﬂmﬁ"wnﬂm wivadoazuioondu mlwduunsevesd IMSUMSHIAAINLIATY
1 v Ll I I 1
ﬂgz/: n75W7@?7uﬂ1/?7ﬂjm/umfmm”@ (Robotic-assist surgery) maduuyIe o™ Visceral Organ Hanging Maneuver (VOHM)
T ) Y o A I 1 v 1 T
Wudsmswiaanila YJJfgwm awsamlalunarewiinvesmsmdalusaanaslunannarsadoizasndy azaInnenIsnIan

A 1 1 r 4 v
uazannsalylumsmednuziSivaseoaza gluvainaaln

S24 J Med Assoc Thai Vol. 100 Suppl. 9 2017



