Surgical Technique

L))

Check for
updat

Laparoscopic radical treatment with preservation of left colon
artery and superior rectal artery for sigmoid colon cancer

Debing Shi"*, Lei Liang"**, Yanlei Ma"?, Qingguo Li"?, Xinxiang Li"”?

'Department of Colorectal Surgery, Fudan University Shanghai Cancer Center, Shanghai 200032, China; “Department of Oncology, Shanghai

Medical College, Fudan University, Shanghai 200032, China

"These authors contributed equally to this work.

Correspondence ro: Xinxiang Li, MD, PhD. Department of Colorectal Surgery, Fudan University Shanghai Cancer Center, Department of Oncology,
Shanghai Medical College, Fudan University, 270 Dong’an Road, Xuhui District, Shanghai 20032, China. Email: Ixx1149@163.com.

Abstract: During the classical radical treatment for sigmoid colon cancer, ligation of the inferior mesenteric
artery (IMA) at its root is typically performed to achieve better dissection of central and intermediate lymph
node groups and improve the surgical outcomes. However, the blood supply to the left colon artery (LCA),
sigmoid artery, and superior rectal artery (SRA) is blocked after the ligation at the root of the IMA. Here,
we report laparoscopic radical treatment with preservation of the LCA and SRA for sigmoid colon cancer
to preservation of blood supply to the anastomosis. The method was indicated to treat cancer at the middle
portion of sigmoid colon. In the operation, we careful dissection of IMA exposes the trunk of IMA. The
surrounding lymphatic tissue is dissected from the IMA root to its distal end. The LCA is preserved. After
IMA divides LCA, 2-5 sigmoid colon arteries are transected one after another at the distal end of the LCA
until it further divides into left and right rectal arteries before entering the lateral wall of rectum. The
inferior mesenteric vein (IMV) is transected at the lower edge of the pancreas, and the mesorectum is cut
open towards the spleen curvature at the lower edge of the pancreas. Other procedures are similar with IMA
high ligation surgery. Generally, LCA and SRA can be successfully preserved, and if necessary, the colonic
splenic flexure should be mobilized to ensure that there is no tension at the anastomosis. The operation
doesn’t significantly prolonged operation, but retrieved comparable lymph node counts with IMA high
ligation surgery. Dissection of the lymphoadipose tissues at the root of IMA with the preservation of LCA
and SRA is an easily performed surgery. It guarantees further prospective clinical research to compare the

anastomosis leakage and oncological outcome with IMA high ligation surgery.
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Introduction

During the classical radical treatment for sigmoid colon
cancer, especially in patients with advanced diseases, ligation
of the inferior mesenteric artery (IMA) at its root is typically
performed to achieve better dissection of central and
intermediate lymph node groups and improve the surgical
outcomes. However, the blood supply to the left colon
artery (LCA), sigmoid artery, and superior rectal artery
(SRA) is blocked after the ligation at the root of the IMA.
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While the healing of the anastomosis is the most important
factor affecting the success of the surgery, blood supply is
one of the key factors affecting the anastomotic healing
(1,2). The blood supply to the proximal resection margin of
the descending colon and the distal resection margin of the
rectum tends to be poor in patient with abnormal vascular
anatomy; therefore, the operator has to mobilize the
splenic flexure to search for a well-supplied segment of the
intestine to establish anastomosis with the rectum, which
often requires the mobilization of splenic flexure or even
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the removal of part of the descending colon. Therefore,
laparoscopic radical treatment with preservation of the LCA
and SRA for sigmoid colon cancer is particularly meaningful
for the preservation of blood supply to the anastomosis.

Indications

It is indicated to treat cancer at the middle portion of sigmoid
colon. Generally, cancers near the sigmoid-descending colon
junction are treated as descending colon cancer, and those
near the sigmoid colon-rectum junction as rectal cancer.

Contraindications

Tumor-related contraindications: (I) tumor >10 c¢m in
diameter and/or with extensive invasion into surrounding
tissues and organs; and (II) accompanied by acute intestinal
obstruction, perforation, and/or other conditions.

Patient-related contraindications: (I) poor general condition;
(I) accompanied with severe heart, liver, lung and kidney
diseases and therefore cannot tolerate anesthesia or surgery; (1)
extensive abdominal adhesions; (IV) severe obesity; and (V) with
underlying diseases that can easily cause bleeding.

Preoperative preparations

(I) Preoperative examinations are performed to
learn the functions of the whole body and the
potential lymph node metastasis in liver, lungs,
retroperitoneum, and/or mesentery;

(II) Diseases (e.g., hypertension, diabetes, and coronary
heart disease) that may affect the surgery should be
controlled;

(III) Anaemia and hypoproteinemia should be corrected;
if necessary, enteral nutrition is added one week
before surgery;

(IV) For patients with chronic bronchitis, obstructive
emphysema and other respiratory complications
before surgery, the respiratory function should
be assessed before surgery, along with breathing
exercises; if necessary, nebulizers may be applied to
facilitate expectoration;

(V) If the patients have urinary symptoms, cystoscopy
or urography should be performed before surgery
to exclude the possibility of tumor invasion of the
urinary tract; if necessary, ureteral catheter may be
indwelled before surgery to facilitate identification
of the ureter during surgery;

(VI) Bowel preparation liquid diets are given one day
prior to surgery, and laxatives are administered the
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night before surgery.

Anesthesia

‘Tracheal intubation under general anesthesia is performed,
and continuous epidural anesthesia may be added if necessary.

Body position

The patient is place on a lithotripsy position, with bilateral
hip joint held at 45° of flexion and abduction and knee
joint at 30° of flexion. The lower limbs are lower than or
flush with the abdomen, the hips are raised, and the right
upper limb is adducted (so that the operator and the camera
holder can stand at right positions). The left upper limb is
adducted or abducted as needed, and the feet are raised 30°
over head after the surgery begins (Figure I). The operator’s
standing position is shown in Figure 2.

Operator’s standing position, trocar placement,
and main surgical steps

Operator’s standing position

The operator and the camera holder stand at the patient’s right
side, and the first assistant at the opposite side of the operator.

Trocar placement

A 10- or 12-mm trocar is placed on the upper edge of the
umbilicus, and the laparoscope is placed as an observation
port after the trocar is inflated. A second 12-mm trocar is
placed at the McBurney’s point in the right lower abdomen
under the laparoscope (two fingers above the anterior
superior iliac spine) and used as the main operating port.
A 5-mm trocar is inserted at the flat umbilical point on the
right midclavicular line as the auxiliary operating port; if the
patient is short, the point can be moved upwards by 3—4 cm
to facilitate operation. A 5-mm trocar is inserted at the outer
1/3 site of the connection between the left anterior superior
iliac spine and the umbilicus as the main operating port for
the assistant. Finally, a second 5-mm trocar is inserted 1-2 cm
above the umbilicus near the left rectus abdominis muscle as
the auxiliary operating port for the assistant (Figure 3).

Main surgical steps

(I) Mobilization of mesenteric vessels and lymph
node dissection: after the exploration is completed,
the physiological adhesions of sigmoid colon and
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Figure 1 Body position of an operator performing laparoscopic Figure 4 Cut open the right side of the sigmoid mesocolon along

radical treatment for sigmoid colon cancer. the iliac crest level.

‘ Q Anesthetist

; Aséistént

Figure 5 Mobilization towards caudal portion, cephalic portion,

and left side after entering the Toldt’s gap.

lateral peritoneum are firstly separated. After the
bifurcation of the abdominal aorta is identified,
Figure 2 Placement of trocars in the laparoscopic radical treatment the right side of the sigmoid mesocolon is cut
of sigmoid colon cancer. open along the tibial condyle (Figure 4). After the
Toldt’s gap is exposed, mobilization is performed
towards its caudal portion (till the rectum-sigmoid
junction), cephalic portion (till the root of IMA),
and left-sided walls (till the Toldt line), respectively
(Figure 5), thus forming a tunnel between the
sigmoid mesocolon and the abdominal aorta. The
mobilization continues along the tunnel towards
the caudal portion and reaches the posterior rectal
space, approximately at the S3 level. Special care
should be taken to maintain the integrity of the
left colonic mesentery and prerenal fascia, so as to
avoid damage to the inferior mesenteric plexus,
left ureter, and left genital vasculature (Figure 6).
Careful dissection of IMA exposes the trunk of
IMA. The surrounding lymphatic tissue is dissected
from the IMA root to its distal end. The LCA is
preserved (Figure 7). After IMA divides LCA, 2-5

Figure 3 Placement of trocars in the laparoscopic radical treatment sigmoid colon arteries are transected one after

of sigmoid colon cancer. another at the distal end of the left colon artery
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Figure 6 Mobilization along the Toldt’s gap (pay attention to
protecting the left ureter and left-sided vessels that feed the

reproductive system).

Figure 7 Dissect and skeletonize the IMA trunk, with the LCA
preserved. IMA, inferior mesenteric artery; LCA, left colic artery.

Figure 8 Transect 2-5 sigmoid arteries one after another.

(Figure 8) until it further divides into left and
right rectal arteries before entering the lateral
wall of rectum. The mobilization continues along
the Toldt gap towards the cephalic portion and
the left side until the inferior mesenteric vein
(IMV) is exposed (Figure 9). After the adjacent
lymph nodes are dissected, the IMV is transected
at the lower edge of the pancreas (Figure 10).
Then, the mobilization continues towards the
caudal portion of the pancreas along the Toldt’s
gap, and the mesorectum is cut open towards the

4

Figure 9 Preserve the superior rectal artery, after cutting off each

artery branch of sigmoid colon in order.

Figure 10 Clean and cut off the lymph nodes around the

mesenteric vein.

)
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spleen curvature at the lower edge of the pancreas.
If necessary, the colonic splenic flexure should
be mobilized to ensure that there is no tension at
the anastomosis. The cutting of the descending
mesorectum should be performed in the avascular
zone near the IMV to avoid any damage to the
vascular arch at the edge of the descending colon.
XMobilization of sigmoid colon and cutting of
mesentery: after the transection of the branches
of sigmoid artery and IMV, the lateral peritoneum
and the retroperitoneum behind left paracolic
sulcus can be cut open along the Toldt’s line at the
left side of sigmoid colon. If the above-mentioned
“tunnel” has been fully mobilized, cutting along
the Toldt’s line can achieve the communication
with the “tunnel”. If the “tunnel” has not been fully
mobilized, the sigmoid colon can be pulled to the
right to fully expose the Toldt’s gap (Figure 11).
Mobilizing along this gap till the original “tunnel”
can achieve the complete mobilization of the entire
sigmoid colon. If the sigmoid colon is found to be
short and the intestine might not be long enough
after tumor resection, mobilization of the left colic
flexure may be considered.
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Figure 11 Pull the sigmoid colon to the right to fully expose the
Toldt’s gap.

Figure 12 The preserved left colon artery and superior rectal

artery have good blood supply.

(III) Removal of tumor and reconstruction of the
digestive tract: if the sigmoid colon is long,
extraperitoneal resection and anastomosis can be
performed. The original camera port can be utilized
to create umbilical midline incision, and side-to-
side or end-to-side anastomosis is performed after
the tumor is removed (Figure 12). Notably, at least
10 cm of bowel on both sides of the tumor should
be resected. If the extraperitoneal anastomosis is
not feasible, the bowel can be skeletonized 10 cm
beneath the lower edge of tumor, followed by the
laparoscopic transection of the bowel by using the
linear cutter stapler. The precut site at proximal
bowel is marked with a titanium clip to ensure that
there is no tensional anastomosis after transection.
After the tumor is resected, the proximal bowel
is placed into the anvil of the stapler to return to
the abdominal cavity, and the pneumoperitoneum
is then reconstructed. The stapler is inserted via
the anus to complete the anastomosis with the
proximal bowel, during which the bowel should
not be twisted. If there is a large tension on the
anastomosis, the splenic flexure of the descending
colon must be further mobilized to the cephalic side.
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After the anastomosis is completed, routinely check
the integrity of two anastomosis rings on the stapler
and place a drainage tube close to the anastomosis
before the abdomen is closed.

Key points of surgery
Maintaining a corvect anatomical plane

The dissection must be performed on the correct
anatomical plane (i.e., the Toldt’s gap). The Toldt’s gap is a
fascial plane which is formed by the fusion of left mesentery
and prerenal fascia.

Transection of vessels

Vessels should be transected at the origins of the branches
of sigmoid artery where the IMA divides, along with the

dissection of lymphoadipose tissues around the vessels.

Reducing the incidence of anastomotic leak

Maintaining anastomotic blood supply, reducing tension, and
preventing infections are key measures to reduce the incidence
of anastomotic leak. The left colon artery and SRA should
be preserved. If there is a large tension on the anastomosis,
the bowel shall be thoroughly mobilized, along with good
nutritional support and adequate preoperative preparation.

Discussion

Lymph node metastasis of sigmoid colon cancer has been
widely recognized as one of the most important factors
leading to poor prognosis. Therefore, both the scope of
lymph node dissection and the quality of surgical specimens
can affect the prognosis. For patients with locally advanced
sigmoid colon cancer, D2 lymph node dissection (i.e.,
the removal of lymph nodes around the colon, in the
intermediate group, and at the root of IMA) is typically
recommended. During the classical radical treatment of
sigmoid colon cancer, ligation of the IMA at its root is often
performed to ensure better scope of lymph node dissection
(3,4). Kanemits ez a/. (5) reported that high ligation of the
IMA prolonged the survival of patients, and postoperative
pathology confirmed that the 5-year survival rate reached
40% in patients with lymph node metastases at the root of
IMA. Chin ez al. (6) also had similar findings. This procedure
is simple and time-saving and is helpful for freeing the
descending colon and lowering the tension of the descending
colon-rectum anastomosis. However, the ligation of the IMA
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at its root also blocks the blood supply of the left colon artery,
sigmoid arteries, and SRA and reduces blood supply to the
descending colon-rectum anastomosis (1,2). Anatomically,
most of the rectal blood supply above the dentate line comes
from the SRA; furthermore, while the blood supply of the
distal rectum and anal canal mainly depends on the middle
rectal artery and the internal pudendal artery, the descending
colon is mainly supplied by the left branch of middle colonic
artery and LCA. It has been reported that about LCA is
absent in about 12% of patients (7). In patients with certain
physiological/anatomical abnormalities (e.g., the LCA offers
major blood supply to the descending colon, especially the
distal end of the descending colon), the LCA should be
preserved to the maximum extent possible. Furthermore,
in order to achieve the optimal oncological cure, the
LCA and the SRA should be completely skeletonized and
preserved while dissecting the lymphoadipose tissues near
the IMA, along with ligation of the branch of sigmoid artery
at its origin. Such a procedure not only fully ensures the
oncological effectiveness of the radical treatment but also
satisfies the blood supply required by descending colon
and rectum. The tension of the descending colon-rectum
anastomosis will not increase after surgery. Dissection of
the lymphoadipose tissues at the root of IMA with the
preservation of LCA and SRA does not significantly increase
the operative time and blood loss compared with the
direct ligation of the IMA at its root. Finally, postoperative
pathology has confirmed the number of lymph node
harvested was comparable between two groups, which was
consistent with literature (8).
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