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Purpose. The lateral-to-medial approach is typically used in open surgery
of right hemicolectomy. Laparoscopic right hemicolectomy is performed
in medial-to-lateral approach conventionally and it is challenging for in-
experienced surgeons. This study evaluated the outcomes of laparoscopic
right hemicolectomy involving the lateral-to-medial and caudal-to-cranial
approaches.

Materials and Methods. From April 2016 to October 2016, 16 patients
underwent laparoscopic right hemicolectomy with radical lymph node
dissection in the lateral-to-medial and caudal-to-cranial approach for ce-
cal, ascending colonic and proximal transverse colonic lesions. We retro-
spectively analyzed the data obtained from the Mackey Memorial Hospi-
tal database.

Results. In this study, 9 male and 7 female patients were examined. The
mean patient age was 63.4 years (37-89 years), and the mean operating
time was 164 minutes (99-260 minutes). Furthermore, the mean blood
loss was 56 ml, and the mean number of harvested lymph nodes was 23.8.
The mean hospital stay was 7.5 days. No case was converted to open sur-
gery. Post-operative morbidity occurred in 5 patients, including acute ex-
acerbation of chronic obstructive pulmonary disease, urinary tract infec-
tion and wound infection. No post-operative mortality was reported with-
in 30 days after surgery.

Conclusions. Our results reveal the safety and feasibility of the caudal-
to-cranial approach in laparoscopic right hemicolectomy, particularly for
inexperienced surgeons. This technique provides more precise access to
adequate dissection plane, protection of retroperitoneal organs, dissection
of lymph node along the superior mesenteric vein and ligation of the mid-
dle colic vessels at the root.

[J Soc Colon Rectal Surgeon (Taiwan) 2018;29:29-34]

I aparoscopic surgery for colon cancer was first
published in 1991."* Several prospective trials
have reported that the short-term and long-term out-  gery

comes of laparoscopic surgery for treating colorectal

cancer are identical to those of conventional open sur-
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Laparoscopic right hemicolectomy convention-
ally involves the medial-to-lateral approach. The lat-
eral-to-medial approach is typically used in open sur-
gery. The initial step in such laparoscopic right hemi-
colectomy is to enter the moderate dissection plane
and ligate the ileocolic vessels at the root. This proce-
dure is challenging, particularly in patients with a
thick mesocolon or for inexperienced surgeons. The
duodenum or ureter may be injured if the wrong dis-
secting plane is entered. Laparoscopic right hemico-
lectomy emphasizing complete mesocolon excision
(CME) for right colon cancer was reported.* How-
ever, it remains challenging for novice surgeons.

Recent studies have reported caudal-to-cranial and
lateral-to-medial approaches in laparoscopic right he-
micolectomy.!*%"? The present study was conducted
to determine the efficacy and feasibility of the caudal-
to-cranial and lateral-to-medical approaches in lap-
aroscopic right hemicolectomy for right colon lesions.

Materials and Methods

We retrospectively analyzed the data obtained from
the Mackey Memorial Hospital database on 16 con-
secutive patients who had undergone laparoscopic right
hemicolectomy involving the lateral-to-medial and
caudal-to-cranial approaches from April 2016 to Oc-
tober 2016.

The procedure required two 5-mm working ports
(one each at right and middle lower abdomen) and one
10-mm supra-umbilical camera port (Fig. 1). A pneu-
moperitoneum was established with 12-15 mmHg in-
tra-abdominal pressure. The initial step involved en-
tering Toldt’s space by dissecting from the white line.
The lateral-to-medial dissection was continued to ap-
proach the root of the ileocolic vessels and the supe-
rior mesentery vein (SMV). Ileocolic mobilization
with the lateral traction of the cecum contributed to
the tenting effect, facilitating ligation at the root of the
ileocolic vessels. Thereafter, dissecting lymph nodes
along the SMV in an upward direction made the iden-
tification of the root of the right and middle colic ves-
sels safer and easier. For dissecting lymph nodes on
the pancreatic head and duodenum, either the medial-

to-lateral or lateral-to-medial approach was used (Fig.
2). Subsequently, the division of the right branch of
the middle colic artery (MCA) or the root of the MCA
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Fig. 1. The two 5-mm working ports were inserted at RLQ
and MLQ area. The 10-mm camera port was in-
serted at supra-umbilical area.
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Fig. 2. The initial step involved entering Toldt’s space by
dissecting from the white line. The lateral-to-medial
dissection was continued to approach the root of the
ileocolic vessels and the superioric mesenteric vein
(SMV). Thereafter, dissecting lymph nodes along
the SMV in an upward direction was performed.
For dissecting lymph nodes on the pancreatic head
and duodenum, either medial-to-lateral or lateral-
to-medial approach was used.
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was achieved, and more precise lymph node dissec-
tion and complete mesocolon excision were thus ac-
complished (Fig. 3).

Extracorporeal anastomosis was performed after
the supra-umbilical wound was extended to 4-5 cm.
Finally, a silicone drain tube was inserted through the
right lower abdominal working port (Fig. 4).

Fig. 3. Dissecting lymph nodes along the SMV (A) in an
upward direction facilitates identification of the
root of the right and middle colic vessels around
pancreatic head (B) and duodenum (C). CME was
done.

Fig. 4. Supra-umbilical wound was extended to 4-5 cm to
perform extracorporeal anastomosis. Thereafter, a
silicone drain tube was inserted through the RLQ 5
mm working port.

Results

From April 2016 to October 2016, we performed
laparoscopic right hemicolectomy involving lateral-
to-medial and caudal-to-cranial approaches for 16 pa-
tients (9 men and 7 women; mean age: 63.4 years
[37-89 years]). Seven patients were older than 65
years, including 2 patients older than 80 years. One
patient was diagnosed as having appendix mucocele;
3 patients was diagnosed as having lateral spread tu-
mor;1 and 11 patients were diagnosed as having carci-
nomas in situ and adenocarcinomas, respectively.
Among the patients diagnosed as having malignan-
cies, 2 were classified to have pT4 tumor. The mean
number of harvested lymph nodes was 23.8 (17-40;
Table 1). The mean operating time was 164 minutes
(99-260 minutes), and the mean blood loss was 56 mL.
(50-200 mL). The mean wound length was 4.4 cm
(4-7 cm; Table 2). We noted no intraoperative compli-

Table 1. Pathologic outcome

Number
Appendix mucocele 1?
Lateral spread tumor 3°
Carcinoma in situ 1
Colon cancer 11
pT1 1
pT2 0
pT3 7
pT4 2
PN () 5
PN (-) 6

No. of harvested LN 23.8 (17~40)*

* Mean (range).
2 6 cm appendix mucocele. ° Size of lateral spread tumor are 3
cm, 4 cm and 6 cm in diameter.

Table 2. Surgical outcome

Number

Open conversion 0 (0%)
Operation time (min)

<120 2

121~180 9

> 180 5

Average 164
Blood loss (ml)

<50 13

50~100 1

100~200 2
Length of wound (cm) 4.4 (4~7)*

* Mean (range).
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cations, conversion to open surgery or post-operative
30-day mortality.

Discussion

Compared with open surgery, laparoscopic right
hemicolectomy remains challenging for novice sur-
geons. In the medial-to-lateral approach, precisely en-
tering Toldt’s space may be difficult for inexperienced
surgeons, particularly in patients with a thick meso-
colon. The third portion of the duodenum or retroperi-
toneal organs may be injured during the identification
of the ileocolic vessel roots.

By combining the caudal-to-cranial and lateral-
to-medical approaches, novice surgeons may perform
the dissection from the white line, in the same manner
as that in open surgery. Thereafter, the mobilization of
ileocolic vessels with lateral traction of the cecum
contributes to the tenting effect, which makes the iden-
tification of the ileocolic vessel root easier and safer.
For young surgeons, this is a safe method for laparo-
scopic right hemicolectomy and potentially has a short
learning curve.

Approaching the root of middle colic vessels in la-
paroscopic surgery is a great concern for novice sur-
geons. Entering the inadequate plane may result in in-
jury to the pancreas and duodenum or may easily cause
bleeding. Extended right hemicolectomy is indicated
for colon cancer at the hepatic flexure or proximal
transverse colon. Identification and ligation at the root
of middle colic vessels are crucial for radical surgery
in such patients. The previous dissection of lymph
nodes along the SMV in an upward direction makes
the identification of middle colic vessels easy and safe.
In our experience to dissect the lymph nodes on the
pancreas and duodenum, surgeons must be familiar
with the lateral-to-medial and medial-to-lateral ap-
proaches. Locally advanced cancer and adhesion may
complicate dissection. The aforementioned approaches
are used based on individual condition.

In our study, the mean operating time was 164
minutes (99-260 minutes), including that of two cases
of extended right hemicolectomy, and the mean blood
loss was 56 mL. We performed laparoscopic right he-

micolectomy with the caudal-to-cranial approach in a
patient with a body mass index of 39 (height: 151 cm
and weight: 90 kg). In this case, the operating time
was 136 minutes, and the blood loss was 200 mL. The
combination of lateral-to-medial and caudal-to-cra-
nial approaches facilitates entering the adequate plane
safely. We reviewed previous studies on laparoscopic
right hemicolectomy. Bac et al. reported a mean oper-
ating time of 119 + 38 minutes.! Cho et al. and Baker
et al have reported mean operating times of 210 £ 80.1
minutes.® and 107.2 minutes,’ respectively.

In our study, no intraoperative complications or
conversion to open surgery occurred. However, 5 pa-
tients developed post-operative complications. The
complication rate was 31.3% (5/16). Among the 5 pa-
tients, 1 was diagnosed as having acute exacerbation
of chronic obstructive pulmonary disease. A female
patient (age: 84 years) was diagnosed as having pneu-
monia and urinary tract infection; she had the longest
hospital stay (32 days). The remaining 3 patients were
diagnosed as having wound infection; these patients
were subjected to trans-umbilical incisions. Cho et al.
reported a complication rate of 19.9% (31/156).¢ and
Bac et al. reported a complication rate of 23.2% (13/
56).! Our complication rate is higher than those re-
ported in previous studies; however, our post-opera-
tive complications were mostly related to patients’ un-
derlying diseases and old age. No anastomotic leak-
age, surgical reintervention or post-operative 30-day
mortality was noted. The results suggest the safety
and feasibility of laparoscopic right hemicolectomy
with the caudal-to-cranial approach, even for patients
with obesity.

Kanemitsu et al reported that D3 lymphadenect-
omy allows curative resection and yields long-term
survival in a cohort of patients with right-sided colon
cancer. D3 lymphadenectomy involves the complete
dissection of regional lymph nodes, including perico-
lic, intermediate, and main nodes along superior me-
senteric vessels, as defined by the Japanese Society
for Cancer of the Colon and Rectum.>®

Laparoscopic right hemicolectomy with D3 lymph
node dissection is difficult and challenging. In our
study, the caudal-to-cranial approach was mainly used
to obtain an eradication rate equal to that of open sur-
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gery. After the ligation of ileocolic vessels, we per-
formed sharp dissection for removing the lymph nodes
along the SMV in the caudal-to-cranial approach. This
approach facilitates the identification of the root of
right colic vessels and right branch of the middle colic
vessels. Thereafter, we ligated the vessels at the root
of pedicles, which is the principle of radical lymph
node dissection. The mean number of harvested lymph
nodes was 23.8. A maximum of 47 lymph nodes was
harvested through laparoscopic extended right hemi-
colectomy. Cho et al. and Li et al. have harvested 27.4°
and 37.3° lymph nodes, respectively, through laparo-
scopic right hemicolectomy. Compared with these find-
ings, our results are valid and feasible.

In our study, the mean wound length was 4.4 cm.
The wound length depends on the tumor and colon
size. We routinely performed extracorporeal anasto-
mosis which required bigger wounds than those in
intracorporeal anastomosis. Among our patients, the
largest wound was 7 cm because of the large size of
the colon.

Notably, a meta-analysis reported that intracor-
poreal anastomosis in laparoscopic right hemicolect-
omy is associated with reduced short-term morbidity
and decreased length of hospital stay suggesting faster
recovery.'” We will investigate intracorporeal anasto-
mosis in laparoscopic right hemicolectomy in our next
study.

Conclusions

Our results reveal the safety and feasibility of the
caudal-to-cranial approach in laparoscopic right he-
micolectomy, particularly for inexperienced surgeons.
The results suggest that the approach is a safe alterna-

tive to the conventional approach. This technique pro-
vides more precise access to adequate dissection plane,
protection of retroperitoneal organs, dissection of lymph
node along the superior mesenteric vein and ligation
of the middle colic vessels at the root.
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