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ABSTRACT

Background: Colorectal cancer is the third most common type of cancer worldwide. It is more prevalent in elderly
age group. Genetic and environmental factors play a role. Extent of lymph node dissection determines the prognosis
and overall survival of the patient.

Methods: This study was conducted in colorectal division of Department of General and minimal invasive surgery in
SKIMS Soura from June 2020 to May 2023. It was a prospective study comprising of 55 patients. The patients were
studied in two groups: D2 and D3, and were compared on the basis of age group, gender, comorbidities, post
operative complications, lymph node yield, operative time and mean blood loss.

Results: A total of 56 patients were divided into two groups; Group D2 (n=33) and Group D3 (n=23) with majority
having above 70-year age in D2 and 50-59 years of age in D3. There was no predilection for any gender.
Hypertension was the most common comorbidity in both the study groups. There were statistically insignificant
differences between two groups in terms of post operative complications, mean operative time and mean operative
blood loss. Majority of the patients in both the groups had Clavein Dindo Grade | 16 (48.5%) in D2 and 13 (56.5%) in
D3. Mean lymph node yield in Group D2 was 14.3+£2.27 and in Group D3 lymph node yield was 23.7+4.86.
Conclusions: D3 dissection in colon cancer resulted in a significant higher lymph node yield. Although both the
procedures have almost similar complication rate but D3 dissection is an oncologically superior procedure.
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INTRODUCTION

Colorectal cancer is the third most common type of
cancer worldwide accounting for 10% of all cancer
cases.t It is more prevalent in 6™ to 7™ decade of life,
with a higher prevalence in women.2 However, colorectal
cancer is on rise in younger patients, due to risk factors
such as obesity, sedentarism, bad nutritional habits (high
in fats and proteins), smoking, and the progressive ageing
of the population. The clinical presentation of colorectal
cancer depends on the location, size, as well as the
presence or absence of metastases. The symptoms

include; abdominal pain, bleeding per rectum, alteration
of bowel habits, involuntary weight loss, nausea,
vomiting and malaise.? In the last report of GLOBOCAN
2012, Colorectal cancer was reported as the third most
common malignancy in men with 1361,000 cases
representing 10% of all cancers, and it is the second most
common type of cancer in women with 614, 000 cases
representing 9.2% of all cancers

Surgical treatment for colon cancer includes standard
types of operations. Right hemicolectomy is the
procedure of choice for cancers in the caecum, the
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ascending colon, the hepatic flexure and in the proximal
part of the transverse colon. In distal transverse cancer an
extended right hemicolectomy can be done. Left
hemicolectomy is the procedure for cancers in the left
flexure or the descending colon. Complete mesocolic
excision (CME) was first described by Werner
Hohenberger.* The main background reasoning for CME
is that the lymphatic spread of a colon carcinoma follows
the lymphatic vessels in the mesentery. These vessels are
embedded in the mesentery, which is covered by a thin
visceral fascia, like an envelope. If this visceral,
peritoneal fascia is not breached, tumour spread will be
less likely. The plane between the back side of the colon
mesentery and the retroperitoneal area is sometimes
called the fascia of Toldt.> One major part of a CME-
operation is to separate the mesocolic visceral fascia from
the retroperitoneal surface in an embryologic plane. In
case of a right hemicolectomy, Hohenberger describes
mobilization of the duodenum with the pancreatic head
(Kocher ‘s manoeuvre) and the mesenteric root up to the
origin of the superior mesenteric artery. Then, the
uncinate process of the pancreas, with the mesopancreas
and part of the duodenum is separated from the
mesentery, ensuring access to the mesenteric vein. The
other main component of a CME is the central vascular
ligation (CVL). When the central vascular anatomy is
exposed, the operation includes a central tie and division
of the supplying arteries, and veins, ensuring a large
resected portion of the mesocolon, containing many
lymph nodes. In case of a cancer in the caecum or in the
ascending colon, the ileocolic artery (ICA) and the right
colic artery (RCA) (if existing) and the corresponding
vein(s) are divided where they originate from the superior
mesenteric artery (SMA) and the superior mesenteric
vein (SMV) respectively and the right branch of the
middle colic artery (MCA) should be divided. If the colon
cancer is situated in the right flexure, in the transverse
colon or in the left flexure, a more proximal division of
the MCA is advocated.

Since its first introduction in 1991, laparoscopy in
colorectal cancer has increased rapidly, based on its
particular benefits, including minimal trauma, decreased
postoperative pain, earlier ambulation, faster recovery,
and shortened hospital stay.®® Additionally, the
oncological outcomes of laparoscopy in colorectal cancer
are comparable with those of an open colectomy.10!
However, some shortcomings have also been addressed,
including prolonged operative time, steep learning curve,
and lack of tactile feedback. Thus, despite reports that
laparoscopy Yields better clinical outcomes, its utilization
is estimated to be only 20%-30% in Western
countries.*>® Lymph node dissection in colon cancer is
without a doubt necessary, it is just the extent of that
dissection that is still under debate. It has been proven
that the T category is directly related to the number and
central spread of lymph node metastases. The humbers of
dissected lymph nodes and the ratio of involved versus
dissected lymph nodes have been used as markers for
quality of surgery and histopathological evaluation.

Dissection must be performed along the embryologic
planes of the mesocolon and leave them intact. Extended
lymphadenectomy is oncologically relevant only when it
is combined with removal of the primary tumour with
adequate longitudinal clearance, an intact complete
mesocolon, and high vascular tie. Central ligation of the
arteries should remove the highest draining nodes that
may harbour occult metastases and thus offer the best
chance at successful treatment by the eradication and
control of the lymphatic metastasizing process.** The aim
of our study was to compare D2 and D3 dissection in
terms of Lymph node yield, operative time, blood loss,
and morbidity and mortality.

METHODS

This was prospective observational study comprising of
55 patients, conducted in colorectal division of
Department of General and minimal invasive surgery in
SKIMS Soura from June 2020 to May 2023. The patients
were divided in two groups. Groups D2 included patients
on whom D2 dissection was performed. Group D3
included patients on whom D3 dissection was performed.
The procedure performed depended on surgeon ‘s choice
and expertise. Post operatively patients were followed
and observations were made on basis of early post
operative complications and lymph node yield.

Inclusion criteria

Inclusion criteria were; Biopsy proven adenocarcinoma
of right colon cancer from cecum to the territory supplied
by Middle colic vessels, Elective operations and Stage |-
111 Colon cancer.

Exclusion criteria

Exclusion criteria were; Left sided tumours, Patients with
distant metastases, Complications of tumour (perforation
and full bowel obstruction)/ Emergency surgeries,
Previous radiotherapy or chemotherapy, Synchronous or
metachronous tumours, Women during Pregnancy or
breast-feeding period.

Preoperative evaluation

Patients were studied in detail. All base line
investigations were done including the tumour markers.
A diagnosis of colon cancer was pathologically
confirmed before the surgery, using the biopsy specimen
acquired from the colonoscopy. A contrast enhanced CT
scan of the abdomen and pelvic cavity was performed to
localize the lesion. A CT colonography (virtual colono-
scopy) or double-contrast barium enema was performed
when necessary. A whole-body CT scan was also done to
demonstrate any distant metastatic disease, such as liver,
lung, and even peritoneal metastases. If necessary, other
examinations including abdominopelvic MRI, contrast-
enhanced ultrasound of the liver, endoscopic ultrasound,
bone scan, and positron emission tomography (PET)-CT

International Surgery Journal | June 2024 | Vol 11 | Issue 6 Page 919



Gani M et al. Int Surg J. 2024 Jun;11(6):918-923

were also done to facilitate the preoperative evaluation.
The patients were operated. Open right hemicolectomy or
extended right hemicolectomy along with D3
lymphadenectomy was done. Postoperative complications
were defined as per Clavien-Dindo classification of
surgical complications. The size of the tumor, the
distance between the proximal and distal cutting edge to
the tumor, and the distance between the most distant free
mesocolon and the tumor were also precisely measured.
The histopathological examination of the specimen was
done, particularly the examination of lymph nodes and
data was collected about the total number of lymph nodes
removed and the number of nodes having metastatic
disease. The postoperative complications that were taken
into consideration include post operative bleeding,
gastrointestinal bleeding, anastomotic leakage, chylous
fistula, surgical site infection, including intra-abdominal
infections and wound infection, intestinal obstruction,
postoperative diarrhea, and urinary tract infection. The
data was collected and subjected to statistical analysis.
The recorded data was compiled using SPSS Version
20.0. Continuous variables were expressed as Mean£SD
and categorical variables were summarized as frequencies
and percentages. Student’s independent t test or Mann-
Whitney U test, whichever feasible, was employed for
comparing continuous variables. Chi-square test or
Fisher’s exact test, whichever appropriate, was applied
for comparing categorical variables. A p value of less
than 0.05 was considered statistically significant.

RESULTS

A total of 56 patients were divided into two groups;
Group D2 (N=33) and Group D3 (N=23). Majority of
patients i.e. 11 (33.3%) in Group D2 were 70 years or
more. In Group D3, most of the patients i.e. 9 (39.1%)
were 50-59 years of age. The mean age of patients in
Group D2 was 59.5+15.64 years with a range of 26-85
years, while as Group D3 had mean age of 55.6+£11.75
years with 32 to 78 years range (Table 1).

Table 1: Age distribution of study patients
in two groups.

A Group D2 Group D3 P

ge (years) N %

N % value
<50 8 24.2 5 21.7
50-59 6 18.2 9 39.1
60-69 8 24.2 6 26.1
=70 11 33.3 3 13.0 0.311
Total 33 100 23 100
Mean+SD 59.5+15.64 55.6%11.75
(range) (26-85) (32-78)

Out of 33 patients in Group D2, 17 (51.5%) were males
and 16 were females, while as in Group D3, out of 23
patients 10 (43.5%) were males and 13 (56.5%) were
females (Figure 1). Hypertension was the most common
comorbidity in both the study groups D2 14 (42.4%)
versus D3 9 (39.1%), followed by type 2 diabetes

mellitus D2 6 (18.2%) versus D3 5 (21.7%),
hypothyroidism D2 2 (6.1%) versus D3 1 (4.3%) and
COPD D2 1 (3.0%) versus D3 1 (4.3%) (Table 2).
Anastomotic leak was seen in 2 (6.1%) patients in Group
D2.

Table 2: Underlying comorbidities of study patients in

two groups.
Comorbidity rou2 rou o P value
HTN 14 424 9 391 0.805
T2DM 6 182 5 21.7 0.742
Hypothyroidism 2 6.1 1 43 0.779
COPD 1 3.0 1 43 1.000

Table 3: Calvien-Dindo grade of wound infection in

two groups.
Group D2 Group D3

Grades N % N % P value
I 16 48.5 13 56.5

11 14 42.5 9 39.1

I11a 3 9.1 1 4.3 0.729
ITIb 0 0.0 0 0.0

Total 33 100 23 100

56.5
60 515 485
435

40
20

0

Group D2 Group D3

Male m Female

Figure 1: Gender Distribution of two study groups.

70 65.2

60
485 °1D

40 34.8

Group D2
Diarrheoa

Group D3
= No diarrheoa

Figure 2: Post-operative diarrhoea in two groups.

Postoperative diarrhoea was observed in 16 (48.5%)
patients in D2 group and 15 (65.2%) patients in D3 group
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(Figure 2). Chylous ascites was seen only in 1 (4.3%)
patient in D3 group. Abdominal collection was seen in 5

(15.2%) patients in Group D2 and 5 (21.7%) patients in
D3 group (Figure 3).

Table 4: Comparison based on lymph node yield, operative time (minutes) and blood loss (ml) in two groups.

Variables Lymph node yield Operative time (min) Blood loss (ml)
D2 D3 D2 D3 D2 D3
N 33 23 33 23 33 23
Mean 14.3 23.7 129.3 150.4 139.4 141.5
SD 2.27 4.86 10.67 9.41 7.12 9.59
Range 10-19 16-36 115-145 135-165 125-150 130-160
95% CI 13.5-15.1 21.6-25.8 125.6-133.2 146.3-154.5 137.1-142.0 137.4-145.7
P value <0.001 <0.001 0.376

Sepsis was observed in 6 (18.2%) and 4 (17.4%) patients
in Group D2 and Group D 3 respectively (Figure 4).
Urinary tract infection (UTI) was seen in 2 (6.06%)
patients in Group D2 and 2 (8.6%) patients in Group D3.

25 21.7

20
15.2
15

10

Group D2 Group D3

Figure 3: Abdominal collection in two study groups.

90 81.8 82.6
80
70
60
50
40
30
20
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18.2 17.4

Group D2 Group D3
Sepsis = No sepsis

Figure 4: Sepsis in two study groups.

Clavien-Dindo grade was compared between two study
groups Majority of the patients in both the groups had
Grade I; 16 (48.5%) in D2 and 13 (56.5%) in D3
followed by Grade Il; 14 (42.4%) in D2 and 9 (39.1%) in
D3, Grade llla was observed in 3 (9.1%) patients in
group D2 and 1 (4.3%) patient in group D3. None of the
patients in either of the groups had Grade Illb Clavien-
Dindo grading (Table 3). Lymph node vyield was

compared between two study groups and significant
statistical difference was observed. Mean lymph node
yield in Group D2 was 14.3+2.27 and in Group D3 lymph
node yield was 23.7+4.86. Mean operative time taken in
Group D2 patients was 129.3+10.67 minutes while as in
Group D3 mean operative time was 150.4£9.41 minutes.
Mean blood loss observed in Group D2 patients was
139.4+7.12 ml while as in Group D3 mean blood loss
observed was 141.5£9.59 ml. There was insignificant
statistical difference between the two study groups in
relation to the above compared data (Table 4).

DISCUSSION

There are number of surgical factors that are relevant to
the prognosis of patients with colorectal cancer in
addition to adequate lymph node dissection which
include longitudinal and circumferential resection
margin, clearance of primary, avoidance of tumor tear,
multivisceral en-bloc resection of tumours that
supposedly invade other organs, and, the complete
mesocolic excision.!*2* The number of patients in our
study were 56, divided into Group D2 (h=33) and Group
D3 (n=23). Majority of patients i.e. 11 (33.3%) were in
Group D2 were 70 years or more. In Group D3, most of
the patients i.e. 9 (39.1%) were 50-59 years of age. The
mean age of patients in Group D2 was 59.5+15.64
years with a range of 26-85 years, while as Group D3
had mean age of 55.6+11.75 years with 32 to 78 years.
Out of 33 patients in Group D2, 17 (51.5%) were
males and 16 were females, while as in Group D3, out of
23 patients 10 (43.5%) were males and 13 (56.5%)
were females. Similar results were obtained by Karachun
et al.?2 Hypertension was the most common comorbidity
in both the study groups D2, 14 (42.4%) versus D3,
9 (39.1%), followed by type 2 diabetes mellitus D2,
6 (18.2%) versus D3, 5 (21.7%), hypothyroidism D2 2
(6.1%) versus D3 1 (4.3%) and COPD D2 1 (3.0%)
versus D3 1 (4.3%). Similar results were obtained by
Sheng et al.?®> Anastomotic leak was seen in 2 (6.1%)
patients in Group D2. None of the patients in Group D3
had anastomotic leak. Sheng et al conducted a study in
which anastomotic leak was not seen in any patient in
Group D3 which is comparable with the findings of the
present study.?® Postoperative diarrhea was observed in
16 (48.5%) patients in D2 group and 15 (65.2%)
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patients in D3 group. Chylous ascites was seen only in 1
(4.3%) D3 patient in D3 group. Abdominal collection
was seen 5 (15.2%) patients in Group D2 and 5
(21.7%) patients in D3 group. The difference was
statistically insignificant (p=0.527).

Our results are consistent with the findings of Karachun
et al.?2 Sepsis was observed in 6 (18.2%) and 4 (17.4%)
patients in Group D2 and Group D3 respectively. Urinary
tract infection was seen in 2 (6.06%) patients in Group
D2 and 2 (8.6%) patients in Group D3. Regenbogen et al
conducted a study in which UTI was observed in 4.1%
patients.?* Clavien-Dindo grade was compared between
two study groups and insignificant statistical difference
was observed. Majority of the patients in both the groups
had Grade I, 16 (48.5%) in D2 and 13 (56.5%) in D3
followed by Grade 11, 14 (42.4%) in D2 and 9 (39.1%) in
D3, Grade Illa was observed in 3 (9.1%) patients in
group D2 and 1 (4.3%) patient in group D3. None of
the patients in either of the groups had Grade Illb
Clavien-Dindo grading. Similar results were obtained in
the study by Karachun et al.?? Lymph node yield was
compared between two study groups and significant
statistical difference was observed. Mean lymph node
yield in Group D2 was 14.3+2.27 and in Group D3
lymph node yield was 23.7+4.86. Similar results were
observed by Storli et al and Kotake et al in their
study.?>?® Mean operative time taken in Group D2
patients was 129.3+10.67 minutes while as in Group
D3 mean operative time was 150.4£9.41 minutes.
The difference observed was statistically insignificant
with p value of 0.376. Mean blood loss observed in
Group D2 patients was139.4+7.12 ml while as in
Group D3 mean blood loss observed was 141.5+9.59
ml. The difference observed was statistically significant
with p<0.001. The results are comparable with the study
done by Sheng et al.3

CONCLUSION

Compared with the standard (D2) approach, introduction
of CME (D3) surgical management of colon cancer
resulted in a significant higher lymph node yield.
Although both the procedures have almost similar
complication rate but D3 dissection is an oncologically
superior procedure.
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