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Background:Complete mesocolic excision with central vascular ligation is considered to contribute to
superior oncological outcomes after colon cancer surgery. For advanced right-sided colon cancer, this
surgery sometimes requires lymph node (LN) dissection along the superior mesenteric vein (SMV), with
division of the middle colic vessels, or their right branches, at origin. In the present study, this technique
in laparoscopic right hemicolectomy has been discussed with focus on embryology. After the
introduction of the total mesocolic excision(TME) by Prof. Heald primarily for the rectum carcinoma, the
number of local recurrences was reduced and the survival rate increased significantly. Radical surgery of
right-sided colon cancer requires D3 cleaning of the lymph nodes at the root of the colonic vessels,
requiring exposure of the superior mesenteric artery (SMA) and dissection of its right regional lymph
nodes. With the tunnel approach, the dissection is usually very quick, mostly blunt, and greatly aided by
CO2 insufflation. It is quite easy to enter and explore the proper plane by following the fine areolar
tissue, which may help reduce potential injuries to retroperitoneal structures such as ureter and
gonadal vessels. The vascular pedicles are divided after they are exposed dorsally, which may be
performed safely and easily. In our study we evaluated the effectiveness and safety of laparoscopic
retro-mesenteric tunnel approached access to the central vessels for D3 resection in patients with right
colon cancers depending on several factors including operative time, intra operative blood loss, hospital
stay and oncological outcome including tumor free margins, harvested LNs and disease recurrence.
Patients and methods:Twenty Four patients were included in this study were planned for laparoscopic
colectomy for right colon cancer during the period from May 2019 to January 2022, at general surgery
department of Zagazig University hospitals and Elsalam Oncology centre. The data included patient age,
diagnosis, duration of operation, operative blood loss, conversion to open, postoperative complications,
length of hospital stay, mortality, and the duration of follow-up.

Results: During the study, there were 24 consecutive laparoscopic right hemicolectomies using the
tunnel approached access for the central vessels (also known as caudal to cranial approach). There were
24 patients (11 females, 13 males). The age range of presentation was (39-72). Tumor site in different
parts of the right colon was distributed as follow 16.7 % in the caecum, 8.3 %in the caecum& ascending
colon, 37.5% in ascending colon and37.5% in the hepatic flexure and proximal transverse colon. 87.5%
of cases were moderately differentiated adenocarcinoma and 12.5% poorly differentiated
adenocarcinoma. In our study, complete mesocolic excision (CME)with D3 LN resection was achieved in
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24 cases (100%). The average number of harvested lymph nodes was 17.9 + 6.5. Histological
examination revealed that proximal and distal margins were free of tumor cells in all surgical specimens.
The proximal and distal margins were > 5 cm in all specimens. The length of the ileocolic segment was
35.5+6.8cm.

Conclusion:Complete mesocolic excision with central vascular ligation is considered to contribute to
superior oncological outcomes after colon cancer surgery. For advanced right-sided colon cancer, this
surgery sometimes requires lymph node (LN) dissection along the superior mesenteric vein (SMV), with
division of the middle colic vessels, or their right branches, at origin. Here, we present retro-mesenteric
tunnel approached D3 dissection along the surgical trunk during laparoscopic right hemicolectomy.
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INTRODUCTION
Colorectal cancer (CRC) is the third most
commonly diagnosed cancer and the fourth
leading cause of cancer death worldwide[1].
Globally, over 1.3 million new cases were
diagnosed and approximately 690,000 deaths
were attributed to this malignancy in 2012.
Before the 1900s, CRC was relatively
uncommon, but incidence rates have risen
dramatically in parallel with economic
development and adoption of the sedentary
lifestyle and Western Diet[2].Colorectal cancer
is rare under the age of 40, but incidence rates
increase with age thereafter. With the rates
rising rapidly after the age of 50 vyears,
approximately 90 % of CRC cases are diagnosed
in people aged 50 years or older Colorectal
cancer is rare under the age of 40, but
incidence rates increase with age thereafter.
With the rates rising rapidly after the age of 50
years, approximately 90 % of CRC cases are
diagnosed in people aged 50 years or older[3].
Since complete mesocolic excision (CME)
was proposed in 2009 by Hohenberger et al. to
remove the affected colon and the main
lymphatic drainage in an intact envelope, it has
gradually become accepted as the standard
operation for the radical resection of right-
sided colon cancer[4]. Hohenberger et al in
2009 translated the concept of total mesorectal
excision (TME) to colonic cancer, noting that
traditionally more favorable oncologic results
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of colon neoplasia was eventually overtaken by
rectal cancer and a more radical surgical
approach performed along embryonic planes of
development with higher quality specimens,
produce better oncologic outcome; thus,
complete mesocolic excision (CME) with central
vascular ligation (CVL) was theorized,
standardized and eventually validated by
several studies [5]. Blending Complete
Mesocolic Excision with CVL is thus the logical
step in gaining the highest locoregional control,
removing both the intact mesocolon and the
apical nodes, with relevant impact on long term
outcome. To take advantage of minimally
invasive techniques, laparoscopic approach to
CME with CVL seems the natural consequence
in the evolution of this procedure [6].
Laparoscopically operated patients can be
mobilized faster, regular bowel movement is
re-established earlier, and the average length
of hospital stay is shorter. Studies comparing
the laparoscopic to the open resection of right-
sided colon cancer show comparable
oncological outcomes [7]. With this approach,
the dissection is usually very quick, mostly
blunt, and greatly aided by CO2 insufflation. It
is quite easy to enter and explore the proper
plane by following the fine areolar tissue, which
may help reduce potential injuries to
retroperitoneal structures such as ureter and
gonadal vessels. The vascular pedicles are
divided after they are exposed dorsally, which
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may be performed safely and easily. Another
important advantage of the caudal-to-cranial
approach is that the tumor-bearing area is less
manipulated [8]. The core of CME is the sharp
dissection of the visceral plane from the
retroperitoneal one, aiming to avoid any
breaching of the visceral fascia layer, which
potentially may lead to tumor spread within
the peritoneal cavity. With this procedure, the
origin of the colonic arteries can be well
exposed and tied centrally at their origin to
ensure maximal harvest of the regional lymph
nodes. The concept of CME is the same as that
of standard D3 cleaning [9].

PATIENTS AND METHODS

This is a retrospective cohort study done
of prospective maintained data of 24 patients
undergoing laparoscopic CME with CVL for right
colon cancer during the period from May 2019
to January 2022, at general surgery department
of Zagazig University hospitalsandElsalam
Oncology centre. The data included patient
age, diagnosis, duration of operation, operative
blood loss, conversion to open, postoperative
complications, length of hospital stay,
mortality, and histopathological examination of
resected specimens including safety margins,
LNs harvested, length of ileocolic pedicles and
plane of dissection.

Exclusion criteria were as follows:

1. Patients need emergent intervention

(Intestinal obstruction, perforated
mass).

2. Locally advanced right sided colonic
mass.

3. Combined organ resection need to be
done.
Patient unfit for surgery.

5. Pregnancy.

6. Informed consent refusal

The patients were also evaluated pre
operatively with base-line laboratory tests
(CBC, Liver and kidney functions, Coagulation
profile), Blood group matching, random blood
sugar and hepatitis B and C markers Abdominal
Ultrasonography, Colonoscopy with tissue
biopsyPelvi-abdominal CT with contrast. Tumor
markers (CEA
antithrombotic prophylaxis was given. Patients

,alphafeto protein),

were subjected to general anesthesia.

Operative technique:

The patient is placed in supine position
and secured with straps, the patient’s left and
right arms extended on an arm abroads. The
surgical site shaved then cleaned, prepared. We
used a diamond shaped configuration of ports.
The first port is inserted inside the abdomen
using the optiview technique (12 mm umbilical
port for the telescope) and then 4 other ports
were inserted under direct vision (one 12 mm
and three 5 mm) in the suprapubic region and
left lower abdomen, right lower abdomen, and
right upper abdomen respectively. Shift of
camera between the umbilical port and the
suprapubic port according to need and surgeon
preference while he stood in between two legs
of the patient, the camera man on the right
side of the surgeon while the assistant on the
left side(Figure 1).

Fig.(1): Sites of port placement in abdomen.
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After putting the patient in the Trendelenburg position with right side elevation to mobilize the
small bowel to the left side and Once the working space is created (by placing the greater omentum and
transverse colon over the liver), we started dissection cutting through the natural fold between the
right-sided mesocolon and small-intestine mesentery above and retroperitoneal fascia below, entering
the posterior space of the right colon mesentery.This dissection gives an access to an avascular
anatomic plane between Gerota’s fascia posteriorly and the visceral sheet of the mesocolon anteriorly.
As this space is entered by insufflation, blunt separation should be developed laterally, medially, and

cephalad. The exposure is conducted by the assistant via the right hand instrument, initially grasping
the terminal intestine for anterior retraction and eventually entering into the space to lift the
mesocolon anteriorly. Dissection was continued further cranially in proper embryological plane creating
the tunnel to separate two fascial layers up to liver, medially retract duodenum downwards with
retroperitoneal structures(Figure 2).

Fig.(2): Retromesenteric separation and protection of retroperitoneal structures.

Identification of superior mesenteric vein axis was done after grasping the transverse colon
upward by the assistant grasper. Mesenteric lymphadenectomy was conducted from the site of
terminal ileum cut end and origin of ileo-colic vessels in a caudal direction along the superior
mesenteric vein (SMV) to the origin of the Henle’s gastro-colic trunk (D3 lymph node dissection).
Dissection of ileocolic pedicle and ligated using clip applier and separation done and the right colic
vessels were isolated and sectioned if present(Figure 3).

Fig.(3): Mesenteric lymphadenectomy and devascularization of ileocolic pedicle.

Dissection and lymphadenectomy was continued along the SMV axis cranially till reaching the
root of the transverse mesocolon and identification of the middle coloic vessels. Exposure of superior
mesenteric vein lead to middle colic vein (MCV) at its origin dissected &ligated at origin(in hepatic
flexure lesions) using clip applier then separated.More dissection just to left side to see middle colic
artery (MCA) and ligated also at its origin by clip applier and separated(Figure 4).
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Fig.(4): Exposure and devascularisation of Middle colic vessels

We followed the fusion space of the hepatic flexure of the colon (located in the posterior transverse

colon, between the mesentery and mesenteric space),focused on protecting the duodenum and

gallbladder because they are connected to the right retrocolic space, and completely dissected the
hepatic flexure of the colon, if the tumour was located at the hepatic flexure.The transverse colon, its
mesentery was dissected from the root and separate small bowel & transverse colon using ENDO GIA

stapler, then dissection of lateral peritoneal attachments. Intracorporeal side to side ileo-transverse
anastomosis was done using EndoGIA stapler and closure of enterotomy using 3/0 PDS sutures(Figure

5).

Fig.(4): Intracorporealileo transverse anastomosis

Post-operative  Protocol: Patients were
transferred after the operation to the recovery
room and then to the normal unit. Analgesia via
intravenous route then oral when patient could
tolerate oral intake, |Iv fluids, Patient
mobilization as early as possible, Oral fluids
usually the first day after the operation(start
with oral fluids then semisolid like yougurt and
finally allow free oral intake), Removal of drains
at 4" day postoperative and removal of urinary
catheter usually at the second day post-
operative, If postoperative course was

elSSN 1303-5150

uneventful, patients were discharged on the 5"
or 6™ postoperative day.

RESULTS

The demographic data of the patients
included in our study that about 45.8 % of cases
were females and 54.2% were males. The age
of this group of patients ranged from 39-72
years (the mean age was56.4 + 9.7 years).75
percent of our patients complained of medical
disorders and were distributed as follow 25%
diabetic, 54.2% hypertensive, 8.3% hepatic,
4.2% renal problem, 4.2%bronchial asthma and
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4.2% neurorogical history. 15 cases (62.5%) had
right hemicolectomies vs9 cases (37.5%) with
extended right hemicolectomy. The conversion
rate to open technique was zero percent,
operative time ranged from 130 minutes to 160
minutes (mean operative time was141.30 +
11.2), intraoperative blood loss ranged from 20
ml to 100 ml (the mean blood loss was 22.1+
374  ml).
complications such as vascular or visceral injury

Finally no intraoperative
occurred in any of our patients(Table 1,2).

Four morbidities (16.7%) occurred in our thesis.
One patient (4.2%) complained of paralytic ileus
and conservative management in the form of
intravenous fluids, nasogastric tube insertion
and NPO was
successfully. Two patients (8.3%) developed UTI

done and they passed

who were managed by urinary antiseptics. One
patient (4.2%) developed chest infection and
was managed by proper antibiotics. The mean
duration of hospital stay in our thesis was 5.2 +
0.56 days(Figure 6).

All of specimens had Mesocolic Grade
plane of dissection and Free Proximal & distal
margin. The mean * SD of Length of ileocolic
segment of studied group was 35.5 + 6.8 cm.
CME was achieved in 24 cases (100%). The
average number of harvested lymph nodes was
179 + 6.5 LNs (range, 11-34). Histological
examination revealed that proximal and distal
margins were free of tumor cells in all surgical
specimens. The proximal and distal margins
were > 5 cm in all specimens. The length of the
ileocolic segment was 35.5 + 6.8 cm(Table 3)..

Table (1): operation, operative time, Blood loss

Variable No=24 %=100
Type of operation:

e RtHemicolectomy 15 62.5

e Extended RtHemicolectomy 9 37.5
Variable Mean £ SD | Range
Operative time 141.3+11.2 | 130-160
Intra-operative blood loss (ml) 22.1+37.4 | 0-100

Table (2): Intra operative complications among the studied group.

Variable No=24 %=100
Intraoperative complication:

e No 24 100
Vascular injury:

e No 24 100
Visceral injury:

e No 24 100
Conversion to open:

e No 24 100
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Fig. (6): Postoperative complications among the studied group.

Table (3): Quality of specimen, LNs, Stage:

Variable No=24 %=100

Grade plane of dissection:

e Mesocolic 24 100
Proximal &distal margin:

e Free 24 100
Variable Mean + SD | Range
Length of ileocolic segment (cm) | 35.5+6.8 | 25-48
Number of harvested LN 17.9+6.5 | 11-34
Number of metastatic LN 1.3+23 0-10
Free LN 16.5+6.6 4-30
Recurrence within 6ms:

e No 24 100
Stage:

e T3,NI1b 6 25

e T3,NO 11 45.8

e T4b,NO 1 4.2

e T3.Nla 4 16.7

e T3,N2a 1 4.2

o T3,N2b 1 4.2

DISCUSSION

One of advantages of laparoscopic
surgery over open surgery is less blood loss and
less need for blood transfusion [10]. In the
present study, 24 right hemicolectomies using
CME with CVL technique through a caudal to
cranial approach were performed. The mean
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operating time was 141.3 £ 11.2 minutes and
intraoperative blood loss was 22.1 + 37.4 ml.In
the study conducted by (Hongming Li et al, the
mean operation time was 178.3 min (range,
150-215), and the mean blood loss was 81.6 ml
(range, 50-200) [11].

In a study comparing the ,so called,
Tunnel approach (Caudal to cranial approach)
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with the classic medial approach the mean
operative time was significantly shorter in the
TA group than in the MA group (128.4 + 16.7 vs.
145.6 + 20.3 min, p < 0.001) [12]. Moreover, the
volume of intraoperative blood loss was
significantly lower in the TA group than in the
MA group [20.0 (10.0-40.0) vs. 100 (100.0-
150.0) ml, p < 0.001]. Less blood loss in
laparoscopic surgery may be caused by usual
using of modern energy devices during
laparoscopic surgery like Harmonic scalpel or
Ligasure as minor oozing compromise the
laparoscopic view therefore, dissection must be
performed with this tools that optimize precise
tissue cutting and coagulation [13, 14].

In a study comparing the tunnel
approach with the classic medial approach
reported that the length of hospital stay (10.4
2.6 vs. 10.7 + 3.0 days, p = 0.506) were not
significantly different between the TA group
and MA group [12].The mean hospital stay in
our thesis was even shorter than that of other
studies. This could be attributed to the
enhanced recovery program that was followed
during the study. King et al. demonstrated with
the standardized postoperative program in a
randomized controlled trial that the patients
who underwent laparoscopic resection was
associated with 32% reduction of hospital stay
[15].

With a standardized technique and a
standardized postoperative care plan, a
reduction of mean hospital stay of 2.9 days and
a low morbidity of 6.6% could be achieved,
Thus the use of laparoscopic surgery and a
standardized fast track postoperative protocol
is likely the optimal treatment for patients with
colorectal cancer [16].

In most randomized trials, the operative
mortality did not show any statistical difference
between the laparoscopic and open groups.
However, the incidence of post-operative
mortality in elective colectomy is low and a
difference in mortality cannot be demonstrated
in individual trials [17]. The overall operative
mortality rates of laparoscopic and open
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colectomy were 0.6% and 2.01%, respectively
(odds ratio 0.33, p=0.005) [18].

Overall  complication rates  after
laparoscopic colon resection were evaluated in
many trials. El-Fol et al. in their study reported
an incidence of complications following
laparoscopic colon resections of 26.7% (8 cases)
[19]. Shin et al. demonstrated a morbidity of
18.3% (125 cases) after laparosopic resection
for colon cancer. While Siani and Pulica,
reported a 22.6% (26 cases) [20].This is what
was repoted by Negoi et al. who summarized
his study as the laparoscopic approach offers
the same quality of resected specimens as the
open approach in CME with CVL for right colon
cancer while maintaining all of the short-term
benefits of a minimally invasive approach [21].

Although a specimen-oriented surgical
dissection in colon cancer via a laparoscopic
approach is challenging, the magnification and
predisposition to details of a minimally invasive
technique are associated with a lower
postoperative morbidity.An important point in
our study is that we have no case with retrieved
number of lymph nodes less than 12. According
to a study by Provenzale et al. it was reported
that; Although Open-CME allows removal of
more lymph nodes than Lap-CME, both the
open and laparoscopic approaches satisfy the
current recommendation of a minimum of 12
lymph nodes [22].

In studying Epidemiology and survival of
colon cancer among Egyptians by Metwally et
al., right colon represents the commonest site
(about 48%), then sigmoid colon (about 27%),
descending colon (about 19%) and finally
transverse colon (about 5%) which justify our
study [23]. Also looking at the types of surgeries
performed in CRC right hemicolectomy was the
most common surgery performed (25%),
followed by sigmoid colectomy (24%), anterior
resection (22%), extended right hemicolectomy
(15%) and left hemicolectomy and endoscopic
resection being the least common types [24].
The oncological validity of Japanese D3 for
colon cancer has also been demonstrated by
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several studies in the past, similar to CME/CVL.
According to the interesting study employing
4034 patients with stage Il colon cancer (right =
1618, left = 2416) by Kataoka et al, the right-
sided cancers more frequently invaded main
lymph nodes than left-sided lesions (8.5% vs
3.7%) and the proportion of patients with a
skipped pattern of lymphatic spread was higher
in right than in left colon cancer (13.7% vs
9.0%). These results suggest D3 would be
required for clinical stage I/l right-sided colon
cancer [25].

Besides the oncological aspects,
feasibility and safety are also important issues.
CME/CVL or D3 is considered technically more
difficult than non-CME/CVL or D2. According to
the Copenhagen Complete Mesocolic Excision
Study (COMES) by Danish Colorectal Cancer
Group, intraoperative injury to other organs
was more common in CME operations (9.1% vs
3.6% for non-CME resection, including more
superior mesenteric vein injuries. On the other
hand, the multicenter RCT in Russia revealed
that the 30-day postoperative morbidity rate
was 47% in the D2 group and 48% in the D3
group, so Postoperative recovery, complication
and readmission rates did not differ between
the groups. Thus, the feasibility and safety of
CME/CVL or D3 is still controversial [26].D3
dissection is recommended for advanced colon
cancer with cT3/4 or cN + according to the
Japanese Society for Cancer of the Colon and
Rectum (JSCCR) guidelines. In Japanese D3
dissection, pericolic, intermediate, and main
lymph nodes are removed along with CME.
Kanemitsu et al. demonstrated the optimal
Japanese D3 dissection in right hemicolectomy
and reported that b5-year disease-specific
survival of patients with stages I, 1l, and Il
cancer were 100.0%, 94.5%, and 85.0%,
respectively [27, 28].

CONCLUSION

Complete mesocolic excision with central
vascular ligation is considered to contribute to
superior oncological outcomes after colon
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cancer surgery. For advanced right-sided colon
cancer, this surgery sometimes requires lymph
node (LN) dissection along the superior
mesenteric vein (SMV), with division of the
middle colic vessels, or their right branches, at
origin. Here, we present caudal to cranial
approached radical LN dissection along the
surgical trunk during laparoscopic right
hemicolectomy. The findings indicate that
laparoscopic caudal to-cranial approach for
radical lymph node dissection is a feasible and
safe procedure for the treatment of curable
right-sided colon cancers. The caudal to cranial
approach seems to allow for favourable results
in terms of blood loss and operative time,
hospital stay, postoperative complication rate,
conversion rate and oncologic outcomes.
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