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Abstract: Considering the advantages of hand-assisted laparoscopic surgery (HALS) in patients with
higher BMI and complex adhesions, it has become an alternative to laparoscopic surgery for the treatment of
Crohn’s disease (CD) and other colorectal disease. Several studies have reported that HALS still maintains
the advantages of laparoscopic surgery and has no differences compared with traditional procedure in the
clinical outcomes. According to recent relevant literatures and personal experience, we report the five-step

procedure of HALS in CD in this article: incision, placing the hand-assist device, cecal mobilization, hepatic

flexure mobilization, resection and anastomosis.
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Introduction

In patients with Crohn’s disease (CD) who may have
undergone multiple open surgeries, it is usually difficult
to explore fully laparoscopic surgery again, especially if
complicated by abscesses, fistulas or anastomotic leaks. Thus,
there comes another alternative to laparoscopic surgery for
the treatment of colorectal diseases named Hand-assisted
laparoscopic surgery (HALS), which is commonly used in
patients with higher surgical complexity or BMI (1,2). Several
studies have reported that HALS maintains the advantages of
laparoscopic surgery and has no differences compared with
full laparoscopic surgery in the aspects such as duration of
operation, pain, time for recovery, and hospital stays (3-7).
The application of HALS in colectomy allows surgeons
to have tactile feedback and manual assistance, and make
the treatment of large inflammatory phlegmons or fibrotic
masses easier, such as those associated with diverticulitis or
CD (8,9). Similarly, the hostile abdomen with numerous
adhesions or complex fistula may be more efficiently sorted
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out with a hand in the peritoneal cavity. This technique may
broaden the application of minimally invasive colectomy (10).

Preparation

Firstly, the patient is in supine position, then straps or
bean bag are needed for the security of patient when steep
table position changes (4). Secondly, a nasogastric or an
orogastric tube is placed for decompressing the stomach
and a urinary catheter is placed in patient’s bladder.

Operating room personnel used for this procedure are
identical as for an open right hemicolectomy. The nurse
and assistant stand on the patient’s right side initially, while
the surgeon is on the other side facing patient’s right colon.
After all the trocars are placed, the assistant moves to the
left side of patient in order to direct the camera.

Step 1: incision

In HALS, the first port was placed via a cut-down procedure
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Figure 1 Operation internally via the basal port.

Figure 3 Placement of trocars and blue-disc.

and an ENDOPATH DEXTRUS™ (Ethicon Endo-
surgery Inc., Cincinnati, OH, USA) was placed through a 7
to 7.5 cm midline incision around the umbilicus (1).

With the minimal invasive incision, the whole small
bowel can be exteriorized and the proximal inflammation
can be checked up to 5 cm from the ligament of Treitz. The
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surgeon is allowed to measure the remaining length of small
bowel as well. At this point, complete intestinal inspection
is an indication for early conversion to an open surgery, if
necessary (11). One of the greatest benefits of HALS is this
immediate access to the peritoneal cavity via the minimal
invasive incision (Figures 1-3). The surgeon can examine
the peritoneal cavity before making decision on whether to
proceed with a laparoscopy or change into laparotomy (9).
The laparoscopic equipment is kept in the operating theater
remained intact. If intraperitoneal condition is favorable,
the hand-assist device could be placed through this incision
and the HALS could be performed. Otherwise, laparotomy
could be performed by simply extending the incision. The
author has used this benefit to reduce the rate of conversion
to laparotomy, which might generate the most expense and
are associated with the poorest outcomes. In addition, it
also reduces the risk of trocar-related complications (12).

Step 2: placing the hand-assist device

Once HALS is decided to be performed, the hand-assist
device should be placed through the incision before the
establishment of pneumoperitoneum. This allows evaluation
and cut of abdominal adhesions (Figure 1), and facilitates
the placement of the trocars under direct vision in order to
avoid intra-abdominal injuries by trocar (13).

Via the basal port, small bowel and peripheral adhesion
could be observed directly, even exteriorized (Figure 2).
Adhesions beneath the incision could be directly released,
which could save a lot of work under fully laparoscopy.
Sometimes, great vessels like ileocolic artery could also
ligate via the basal port.

The trocar pattern described here is for right-sided
colectomy under direct observation, and it can be changed
according to the site of lesions and surgeon’s preference
(Figure 3).

(I) The 12-mm camera port is localized 5 cm below
the margin of basal port, slightly right or on
the midline. This position of camera can clearly
observe the surgical trunk of right colectomy, while
avoiding interfering with the surgeon’s hand and
the internal ring of the hand-assist device.

(II) The 12-mm trocar for surgeon is placed in the
left upper quadrants at 5 cm above the umbilicus,
or equal to the umbilicus. This position could
allow the surgeon to easily reach the hepatocolic
ligament.
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Figure 5 Vessel ligation via hand-assist laparoscopy.

Step 3: cecal mobilization

The patient should be right side inclined upward lying
position, which makes the small bowel and omentum fall
to the left upper quadrant, exposing the cecum (4). The
small bowel is mobilized to left upper quadrant with the
hand and endo Babcock clamp. By grasping the bowel wall
near the base of the cecum by surgeon’s hand and pulling
cephalic and to the left, the inflammatory adhesions around
cecum would be divided using ultrasonic scalpel (Figure 4).
The surgeon should change the direction and strength of
retraction by hand and fingers to achieve better exposure
and tissue resistance. After releasing the critical adhesions,
appropriate plane beneath the base of the small-bowel
mesentery and around the cecum can be seen. Carefully
open the overlying peritoneum membrane, then the correct
retroperitoneal plane will be totally exposed.

Moving cephalic and laterally, incising the white line
of Toldt’s as much patience as possible, while the right
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colon is retracted medially and cephalically by surgeon’s
hand. Ileocolic vessel can be hold in fingers, and ligated by
clips (Figure 5). Properly broaden the plane to expose the
duodenum from the covering mesentery.

The ureter is visualized as it courses over the right iliac
vessels. It should be identified carefully before and after
opening the peritoneum. The peristalsis could help to
discriminate ureter form the gonadal vessels and the psoas
tendon. If the ureter is suspected to be involved in the
abscess or fistula by preoperative CT images, a temporary
ureteral stent should be implanted before the abdominal
procedure, and removed 1 or 2 days after surgery.

Step 4: hepatic flexure mobilization

Surgeon can now stand between the legs of patient, or still
at the right side. In order to expose the attachments in the
region of hepatic flexure, the patient is moved to reverse
Trendelenburg with the right side lifted up, which makes
the omentum and the colon move caudal (4).

Carefully inserting the fingers into the plane between
the peritoneum overlying the hepatic flexure and lateral-
inferior wall of duodenum, to extend the plane between
them (Figure 6). Incising medially until the gastrocolic
ligament is divided. With the exposure by hand and fingers,
plane between the gastrocolic ligament and the underlying
transverse colon can be perfectly found (14).

Keeping the hepatic flexure elevated and held toward
patient’s feet by hand-assist is very important. The surgeon
need to make the anterior surface of the duodenum visual
and intact so they can confirm that the hepatic flexure is
mobilized toward the midline adequately.

After cutting the hepatocolic and gastrocolic ligament,
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Figure 6 Using fingers to help detach the peritoneum and search
for the plane.

the mesentery covering duodenum can also be detached
under direct observation via the small incision around
umbilicus. This could avoid injuries around the root
of superior mesenteric vein. Once the duodenum and
head of pancreas are fully exposed and the entire right
colon is mobilized towards the midline, it is sufficient for
exteriorization. Fully mobilization of the hepatic flexure
to the midline makes extraction easier, which, if preferred,
allows the surgeon to perform a wide stapled anastomosis.

Step 5: exteriorization, resection, and
anastomosis

If mobilized properly, the colon from the terminal ileum
to the mid transverse colon can be pulled out via the
periumbilical incision. Adequate exteriorization of bowel
and mesentery permits easier identification and ligation of
the right colic or the right branch of the middle colic vessels
than intracorporal vessel ligation.

Because of the variable anatomy of the right colon blood
supply, it is necessary for the surgeon to identify the origins
of the ileocolic, right colic, and right branch of the middle
colic vessels relative to the superior mesenteric artery,
before ligation is performed. Saving the right branch of the
middle colic vessels can provide best blood supply to the
anastomosis (4).

We also recommend side-to-side anastomosis between
transverse colon and terminal ileum. The mesenteric defect
is better to be closed (15,16).

Once the anastomosis is completed, the pneumoperitoneum
is insufflated again for the inspection of anastomosis
to ensure no volvulus of the two limbs in case of post-
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operative internal hernias. The abdomen and trocar
sites are also checked for bleeding, and the fascia of the
trocar sites is closed. Then the incision is closed after the
pneumoperitoneum is deflated and the hand-access device is
removed (17).

Human’s hand with five individual fingers is an exquisite
instrument which give tactile feedback to the surgeon.
Hand-assist procedure in difficult inflammatory cases
should not be overstated. Occasionally, it may create
problems with visualization for the novice during their early
learning period, and may force the operator to creatively
solve ergonomic problems (18,19).
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