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Abstract
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Background: Laparoscopic surgery for cancer located in the transverse colon or splenic flexure is difficult because of
vascular variability in this region and adjacent vital organs such as the pancreas, spleen, and duodenum.

Methods: This retrospective cohort study involved 51 patients who underwent laparoscopic surgery for colon
cancer at Tokushima University Hospital from July 2015 to December 2020. Variations of the middle colic artery (MCA),
left colic artery (LCA), middle colic vein (MCV), and first jejunal vein (FJV) and short-term outcomes of laparoscopic
surgery in patients with each vascular variation were evaluated.

Results: Variations of the MCA, LCA, MCV, and FJV were classified into four, three, five, and three patterns, respectively.
The short-term outcomes of laparoscopic surgery for transverse colon cancer in patients with MCA variations and
those with FJV variations were evaluated, and no significant difference was found in the operation time, blood loss,
postoperative complication rate, time from surgery to start of dietary intake, or time from surgery to discharge among
the different variations. Additionally, no significant differences were found in the short-term outcomes of laparoscopic
surgery for descending colon cancer in patients with LCA variations.

Conclusion: Preoperative assessment of vascular variations may contribute to the stability of short-term outcomes of
laparoscopic surgery for transverse colon, splenic flexure, and descending colon cancer.
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Background

Laparoscopic surgery for colorectal cancer has been
performed worldwide in recent years. Several rand-
omized controlled studies that compared laparoscopic
surgery with open surgery for colorectal cancer showed
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the feasibility and safety of laparoscopic surgery [1-5].
However, these studies excluded transverse colon can-
cer because of the difficulty of laparoscopic surgery in
such cases. Laparoscopic surgery for cancer located in
the transverse colon or splenic flexure is more difficult
than that for cancer located at other sites [6]. This diffi-
culty is attributed to the vascular variability in this region
and adjacent vital organs such as the pancreas, spleen,
and duodenum [7]. Some studies have focused on the
vascular anatomy of the middle colic artery (MCA) or
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left colic artery (LCA) and anatomically difficult vascu-
lar patterns in laparoscopic surgery [8, 9]. To our knowl-
edge, however, no study has been performed to evaluate
multiple vascular variations and short-term outcomes
of laparoscopic surgery for each variation. Evaluation of
the MCA and LCA together is important in the surgical
treatment of splenic flexure cancer because dissection of
both arteries is sometimes needed. The present study was
performed to identify vascular variations and difficult
vascular patterns in patients undergoing laparoscopic
surgery for cancer located between the transverse colon
and descending colon and to evaluate the short-term out-
comes of laparoscopic surgery in patients with each vas-
cular variation.

Patients and methods

Patients

This retrospective cohort study involved 51 patients
who underwent laparoscopic surgery for colon cancer at
Tokushima University Hospital from July 2015 to Decem-
ber 2020. The inclusion criteria were an age of > 20 years
and treatment by laparoscopic surgery for cancer fed by
the MCA and/or LCA. The exclusion criteria were the
presence of other malignant diseases and simultaneous
surgical treatment at other sites.

Definitions of arteries and veins

We defined the right branch of the MCA (Rt-MCA) as
the artery running toward the hepatic flexure and the
right side of the transverse colon. The left branch of
the MCA (Lt-MCA) was defined as the artery running
toward the splenic flexure and the left side of the trans-
verse colon from the common trunk of the MCA or the
superior mesenteric artery (SMA) at the distal side of the
first jejunal artery. The accessory MCA (acMCA) was
defined as the artery running toward the splenic flexure
and the left side of the transverse colon from the SMA at
the proximal side of the first jejunal artery.

The LCA was defined as the artery running toward the
splenic flexure and descending colon from the inferior
mesenteric artery (IMA). The middle colic vein (MCV)
was defined as the vein that drained from the transverse
colon. The first jejunal vein (FJV) was defined as the first
major branch of the SMV draining from the oral side of
the jejunum.

Definitions of the anatomical vessel variations

Variations of the MCA were classified into four patterns
(Fig. 1a). In the first pattern (Type A), the Rt-MCA
and Lt-MCA had a common trunk. In the second pat-
tern (Type B), the Rt-MCA and Lt-MCA independently
branched from the SMA. In the third pattern (Type
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Fig. 1 Vascular variations. Variations of the MCA were classified into
four patterns (a). The acMCA was present in 33.3% of patients (b).
Variations of the LCA were classified into three patterns (c). Variations
of the MCV were classified into five patterns (d). Variations of the FJV
were classified into three patterns (e)

C), the Rt-MCA and Lt-MCA each branched from the
same point in the SMA. In the fourth pattern (Type D),
the Lt-MCA was deficient. Those with SMA between
the Rt-MCA and Lt-MCA branches, or no part for liga-
tion to the common trunk were classified as Type B.
The artery feeding the ascending colon other than the
Rt-MCA was designated as the right colic artery. In the
case of no existence of the right colic artery, the artery
feeding the anal side of the ascending colon or the right
side of the transverse colon was designated as Rt-MCA.
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Variations of the LCA were classified into three pat-
terns (Fig. 1c). In the first pattern (Type A), the LCA and
sigmoid colic artery (SCA) had a common trunk. In the
second pattern (Type B), the LCA and SCA indepen-
dently branched from the IMA. In the third pattern (Type
C), the LCA and SCA each branched from the same point
in the IMA. Those with IMA between the LCA and SCA,
or no part for ligation to the common trunk were classi-
fied as Type B.

Variations of the MCV were classified into five pat-
terns (Fig. 1d). In the first pattern (Type A), the MCV
branched from the superior mesenteric vein (SMV). In
the second pattern (Type B), the MCV branched from the
gastrocolic trunk. In the third pattern (Type C), the MCV
branched from the IMV. In the fourth pattern (Type D),
the MCV branched from the jejunal vein. In the fifth pat-
tern (Type E), the MCV branched from the splenic vein.

Variations of the FJV were classified into three patterns
according to a previous report [10] (Fig. 1le). In the first
pattern (Type A), the FJV ran behind the SMV. In the
second pattern (Type B), the FJV ran in front of the SMA,
and the MCA originated cephalad to the FJV. In the third
pattern (Type C), the FJV ran in front of the SMA, and
the MCA originated caudad to the FJV.

Definitions of tumor locations

A tumor that was located on the transverse colon and
fed by the MCA was defined as transverse colon cancer.
A tumor that was located on the descending colon and
fed by the LCA was defined as descending colon cancer.
A tumor that was located on the transverse colon near
the splenic flexure or descending colon near the splenic
flexure and fed by both the MCA and LCA was defined as
splenic flexure cancer.

Definition of postoperative complication

Postoperative complications were defined as any devia-
tion from the normal postoperative course according to
the Clavien—Dindo classification [11].

Evaluation of vascular anatomical variations

Vascular anatomical variations were evaluated by con-
trast-enhanced computed tomography (CT) within
1 month before surgery (Fig. 2a, b, d and e). One doctor
at the department of surgery who was blinded to the clin-
ical data evaluated the vascular anatomy.

CT scan protocol

A 320-detector row CT scanner (Aquilion ONE™ / GEN-
ESIS Edition, Canon Medical Systems, Tokyo, Japan) was
used. Scanning parameters were as follows: tube volt-
age, 120 kV; tube current, auto exposure control; tube
rotation speed, 0.5 per second; slice thickness, 0.5 mm;

Page 3 of 8

reconstruction kernel, FC14; image reconstruction inter-
val, 0.5 mm; helical pitch, 129 and interpolation method,
180 degrees interpolation method. Dynamic contrast-
enhanced CT was performed using a bolus tracking
technique, where a region of interest was placed on the
abdominal aorta and the trigger threshold inside the
region of interest was set at 1220 HU. The first phase scan
was started 8 s after the threshold was achieved following
the administration of contrast material. The second phase
image was obtained 15 s after the first arterial phase. The
3D images were reconstructed using Intuition" Thin Cli-
ent version 4.4.13.P7 software (TeraRecon, Tokyo, Japan).

Surgical procedure

Laparoscopic colectomy for tumors located between the
transverse colon and descending colon was performed
for all patients in this study.

For tumors fed by the MCA, the MCA or branch of the
MCA and the MCV were divided by a caudal approach.
When another feeding artery was present, it was also
divided. The hepatic flexure, splenic flexure, or both were
then mobilized depending on the tumor location.

For tumors fed by the LCA, the LCA and inferior mes-
enteric vein (IMV) were divided by a medial approach.
The splenic flexure was then mobilized by a lateral and
cranial approach.

For tumors fed by both the MCA and LCA, the LCA
and IMV were divided by a medial approach. The splenic
flexure was then mobilized by a lateral and cranial
approach. Finally, the MCA or branch of the MCA and
the MCV were divided by a caudal approach.

The mesocolon was divided, and reconstruction was
performed by extracorporeal functional end-to-end anas-
tomosis in all patients.

The definitions of the operation were following; right
hemicolectomy: the operation that divides ileocecal
artery and Rt-MCA, left hemicolectomy: the operation
that divides Lt-MCA and LCA, transverse colectomy: the
operation that divides MCA or branch of MCA, not ileac
artery or LCA, and descending colectomy: the operation
that divides LCA, not MCA.

Short-term outcomes of laparoscopic surgery

The operation time, blood loss, postoperative complica-
tions, time from surgery to start of dietary intake, and
time from surgery to discharge were evaluated.

Statistical analysis

All statistical analyses were performed with EZR (Version
1.54) (Saitama Medical Center, Jichi Medical University,
Saitama, Japan), a graphical user interface for R (Version
4.03) (R Foundation for Statistical Computing, Vienna,
Austria) [12]. EZR is a modified version of R commander
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Fig. 2 CT and operation findings. a 3D CT of MCA Type A. b MIP (Maximum Intensity Projection) CT of MCA Type. ¢ The operation field of MCA Type
A.d 3D CT of MCV Type C. There was no MCV on the right side of SMV. e CT of MCV Type C

(Version 2.7-1) designed to add statistical functions fre-
quently used in biostatistics. Categorical variables were
analyzed with Fisher’s exact test. Continuous variables
were analyzed with the Kruskal-Wallis test. Multivariate
analysis was carried out based on the Cox proportional
hazard regression model. A p value of<0.05 was consid-
ered statistically significant.

Results

Patient characteristics

In total, 51 patients were evaluated in this study. The
characteristics of all patients and the results of a com-
parison among patients with transverse colon cancer,
descending colon cancer, and splenic flexure cancer are
summarized in Table 1.

Frequencies of the vessel variations

The frequencies of the MCA variations were as follows:
Type A, 72.6% (n=37); Type B, 15.7% (n=8); Type
C, 2.0% (n=1); and Type D, 9.8% (n=5). The acMCA

(Fig. 1b) was present in 33.3% of patients (n=17). The
left side of the transverse colon was fed by the acMCA
in Type D. The frequencies of the LCA variations were as
follows: Type A, 27.5% (n=14); Type B, 45.0% (n=23);
and Type C, 27.5% (n=14). The frequencies of the MCV
variations were as follows: Type A, 70.6% (n=36); Type
B, 21.5% (n=11); Type C, 2.0% (n=1); Type D, 2.0%
(n=1); and Type E, 3.9% (n=2). The frequencies of the
FJV variations were as follows: Type A, 76.5% (n=39);
Type B, 15.7% (n=38); and Type C, 7.8% (n=4). The fre-
quencies of all vessel variations were summarized in
Table 2.

Short-term outcomes in patients with each vascular
variation

The short-term outcomes of laparoscopic surgery for
transverse colon cancer in patients with MCA varia-
tions or FJV variations were evaluated. There was no
significant difference in the operation time, blood loss,
postoperative complication rate, time from surgery
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Table 1 Patient's characteristics
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Total (n=51) Transverse colon (n=32) Descending colon (n=17) Splenic flexure (n=2) p
Age, years 72 (36-92) 74 (54-92) 70 (36-81) 64 (62-66) 0.083
Sex
Male 25 15 9 1 0.082
Female 26 17 8 1
BMI, kg/m2 225(16.2-333) 225(33.1-16.2) 22.8(188-333) 25.8(22.0-29.6) 0.611
ASA-PS
1 9 4 5 0 0.366
2 36 25 9 2
3 5 2 3 0
4 1 1 0 0
Tumor size, cm 3.5(0.5-13.5) 33(0.5-11.8) 3.6(0.8-13.5) 1.1(1.0-1.2) 0.182
T
Tis 4 3 1 0 0.246
T 13 8 3 2
12 6 4 2 0
T3 9 3 6 0
T4 19 14 5 0
N
NO 34 21 1 2 0919
N1 12 7 5 0
N2 5 4 1
M
MO 46 30 14 2 0453
M1 5 2 3 0
Stage
0 3 1 0 0.803
| 19 12 5 2
Il 12 7 5 0
Il 1 8 3 0
v 5 2 3 0
Operation
Right hemicolectomy 2 2 0 0
Left hemicolectomy 2 0 0 2
Transverse colectomy 30 30 0 0
Descending colectomy 17 0 17 0
ASA-PS American Society of Anesthesiologists physical status, BMI body mass index
to start of dietary intake, or time from surgery to dis-  Discussion

charge among patients with different types of MCA
variations or those with different types of FJV varia-
tions (Tables 3, 4). Additionally, no significant dif-
ferences were found in the short-term outcomes of
laparoscopic surgery for descending colon cancer in
patients with LCA variations (Table 5).

In this study, we investigated vascular variations, which
are important in laparoscopic surgery for transverse
colon, splenic flexure, and descending colon cancer. We
classified the MCA into four patterns. The most frequent
pattern, Type A, is considered to require careful attention
to prevent injury when dissecting lymph nodes around
the root of the MCA with preservation of one branch of
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Table 2 The frequencies of vessel variations
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Table 4 Short-term outcomes in FJV variations

MCA
Type A 72.6% (n=37)
Type B 15.7% (n=28)
Type C 20% (n=1)
Type D 9.8% (n=5)
acMCA
(+) 333% (n=17)
(=) 66.7% (n=34)
LCA
Type A 275% (n=14)
Type B 45.0% (n=23)
Type C 27.5%(n=14)
MCV
Type A 70.6% (n=36)
Type B 215% (n=11)
Type C 20% (n=1)
Type D 2.0% (n=1)
Type E 39% (n=2)
FV
Type A 76.5% (n=39)
Type B 15.7% (n=8)
Type C 7.8% (n=4)

MCA middle colic artery, acMCA accessory middle colic artery, LCA left colic
artery, MCV middle colic vein, FJV first jejunal vein

the MCA. The acMCA was present in 33.3% of patients.
The pattern in which the acMCA is present is consid-
ered to require more attention to the risk of pancreatic
injury during vascular treatment than the other patterns.
We classified the LCA into three patterns. Zhang et al.
reported that the rates of our Type A, Type B and Type C
were 8.5%, 59.5% and 29.2%, respectively [13]. Our result
of the rate of Type A was higher and the rate of Type B
was lower than their result, however, our results of the
rate of type C and the total rate of Type A and Type B
approximated their result. These differences may be
due to systematic errors in classification. Type A, which
accounted for 27.5% of the total, is considered to have a
higher risk of vascular injury than the other types when

Table 3 Short-term outcomes in MCA variations

Type A TypeB(n=5) TypeC(n=4) p
(n=23)
Operation 216,8+72.0 203.0£713 2473+£37.8 0.508
time, min
Blood loss, ml 9.84+12.3 100£11.7 1884225 0.646
Complication 6 (26.1%) 1 (20.0%) 1 (25.0%) 1.000
Dietary intake, 5.4£4.1 40400 98+96 0.309
day
Discharge, day 13.6+£84 12.8+85 1754105 0.230

FJV first jejunal vein

Table 5 Short-term outcomes in LCA variations

TypeA(n=4) TypeB(n=9) TypeC(n=4) p

Operation 240.8+60.3 238.0+60.1 194.5+30.8 0.386
time, min

Blood loss, ml 26.0£21.2 44.1+£439 382547451 0311
Complication 1 (25.0%) 1(11.1%) 1(25.0%) 1.000
Dietary intake, 4.5+0.6 51430 40+£00 0.245
day

Discharge, day 10.5+4.2 103433 93424 0.656

LCA left colic artery

dissecting lymph nodes around the root of the IMA and
treating the LCA with preservation of the SCA. Patroni
et al. reported that the LCA can be damaged during the
division of the IMA by the low-tie technique in patients
with Type A or Type C [9]. The low-tie technique is a pro-
cedure that preserves the LCA and divides the IMA. We
classified the MCV into five patterns. Types C, D, and E
are rare patterns but should be known to prevent injury.
Maki et al. reported that the frequency of Type D was
only 0.6%; however, knowing this pattern may be help-
ful to avoid incorrect dissection of the gastrocolic trunk
during transverse colectomy [14]. We classified the FJV
into three patterns according to a report by Hamada et al.
[10]. The authors suggested that Type B and C patterns

Type A (n=24) TypeB (n=4) TypeC(n=1) TypeD (n=3) P
Operation time, min 22231668 2423+595 150.0 1793+£95.2 0319
Blood loss, ml 1231144 6.31+48 5 9.7+16.7 0446
Complication 6 (25.0%) 1(25.0%) 1 (100%) 0 (0%) 0.397
Dietary intake, day 6.3+55 45413 4.0 40+£10 0.849
Discharge, day 140£93 113£13 280 120£25 0.508

MCA middle colic artery
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must be given the greatest attention during MCA ligation
to prevent FJV injury.

In this study, we also compared the short-term out-
comes of laparoscopic surgery for each vascular varia-
tion and found no difference among them. We perform
a detailed preoperative evaluation of vascularization
by three-dimensional contrast-enhanced CT for all
patients. Mari et al. reported that preoperative and
intraoperative evaluation of mesenteric vessels by
three-dimensional CT angiography decreased the oper-
ation time, episodes of difficult identification of correct
anatomy, and the incidence of intraoperative and post-
operative complications [15]. In this study, the detailed
preoperative and intraoperative vascular assessment
may be one of the reasons why there were no significant
differences in short-term outcomes.

This was a retrospective, single-institution study.
Therefore, the sample size was small, and there was a
possibility of selection bias. A cohort study with mul-
ticenter data is required to further confirm our find-
ings. Also, there are some limitations of the CT scan.
Dynamic contrast-enhanced CT could not be per-
formed for the patients who have an allergy to contrast
medium or who have severe renal dysfunction. The
description of very small vessels is not always sufficient
because of the limitation of spatial resolution. The find-
ing of the CT scan differs slightly from the findings of
the real operation field because of the factors such as
pneumoperitoneum, traction with forceps and gravity
on surgical position (Fig. 2a—c).

In conclusion, we analyzed and classified vascular
variations in patients undergoing laparoscopic surgery
for transverse colon, splenic flexure, and descending
colon cancer. Additionally, we compared the short-term
outcomes of laparoscopic surgery in patients with each
vascular variation, and no significant differences were
found. Preoperative assessment of vascular variations
may contribute to the stability of short-term outcomes.

Acknowledgements
We thank Angela Morben, DVM, ELS, from Edanz (https:/jp.edanz.com/ac), for
editing a draft of this manuscript.

Author contributions

TN, MS and KY were involved in study design and data interpretation. TT,

MN, HK, CT, YW, TY, SY and Yl were involved in the data analysis. TN wrote the
main manuscript text and prepared all figures and tables. All authors revised
the manuscript, approved the manuscript to be published, and agree to be
accountable for all aspects of the work in ensuring that questions related to
the accuracy or integrity of any part of the work are appropriately investigated
and resolved. All authors read and approved the final manuscript.

Funding
The authors did not receive support from any organization for the submitted
work.

Page 7 of 8

Availability of data and materials
All data generated or analyzed during this study are included in this published
article and its additional information files.

Declarations

Ethics approval consent to participate

The study protocol was approved by the Ethics Committee of Tokushima
University (approval number 3215-1), and the study was conducted under
the provisions of the Declaration of Helsinki. All patients provided informed
consent for the use of their data.

Consent for publication
Not applicable.

Competing interests
The authors have no conflicts of interest to declare that are relevant to the
content of this article.

Received: 28 January 2022 Accepted: 13 April 2022
Published online: 10 May 2022

References

1. Jayne DG, Guillou PJ, Thorpe H, Quirke P, Copeland J, Smith AMH, et al.
Randomized trial of laparoscopic-assisted resection of colorectal car-
cinoma: 3-Year results of the UK MRC CLASICC trial group. J Clin Oncol.
2007;25:3061-8.

2. Colon Cancer Laparoscopic or Open Resection Study Group T. Survival
after laparoscopic surgery versus open surgery for colon cancer: long-
term outcome of a randomised clinical trial. Lancet Oncol. 2009;10:44-52.

3. Fleshman J, Sargent DJ, Green E, Anvari M, Stryker SJ, Beart RW, et al. Lap-
aroscopic colectomy for cancer is not inferior to open surgery based on
5-year data from the COST Study Group trial. Ann Surg. 2007,246:655-62.

4. Yamamoto S, Inomata M, Katayama H, Mizusawa J, Etoh T, Konishi F,
et al. Short-term surgical outcomes from a randomized controlled trial
to evaluate laparoscopic and open D3 dissection for stage II/Ill colon
cancer: Japan clinical oncology group study JCOG 0404. Ann Surg.
2014;260:23-30.

5. Kitano S, Inomata M, Mizusawa J, Katayama H, Watanabe M, Yamamoto
S, et al. Survival outcomes following laparoscopic versus open D3 dis-
section for stage Il or Il colon cancer JCOG0404): a phase 3, randomised
controlled trial. Lancet Gastroenterol Hepatol. 2017;2:261-8.

6. Jamali FR, Soweid AM, Dimassi H, Bailey C, Leroy J, Marescaux J. Evaluat-
ing the degree of difficulty of laparoscopic colorectal surgery. Arch Surg.
2008;143:762.

7. MatsudaT, lwasaki T, Mitsutsuji M, Hirata K, Maekawa Y, Tanaka T, et al.
Cranial-to-caudal approach for radical lymph node dissection along
the surgical trunk in laparoscopic right hemicolectomy. J Clin Oncol.
2015;28:272-8.

8. UekiT, Nagai S, Manabe T, Koba R, Nagayoshi K, Nakamura M, et al. Vascu-
lar anatomy of the transverse mesocolon and bidirectional laparoscopic
D3 lymph node dissection for patients with advanced transverse colon
cancer. Surg Endosc. 2019;33:2257-66.

9. Patroni A, Bonnet S, Bourillon C, Bruzzi M, Zinzindohoué F, Chevallier
JM, et al. Technical difficulties of left colic artery preservation during left
colectomy for colon cancer. Surg Radiol Anat. 2016,38:477-84.

10. Hamabe A, Park SA, Morita S, Tanida T, Tomimaru Y, Imamura H, et al.
Analysis of the vascular interrelationships among the first jejunal vein, the
superior mesenteric artery, and the middle colic artery. Ann Surg Oncol.
2018;25:1661-7.

11. Clavien PA, Sanabria JR, Strasberg SM. Proposed classification of compli-
cations of surgery with examples of utility in cholecystectomy. Surgery.
1992;111:518-26.

12. Kanda. Investigation of the freely available easy-to-use software “EZR”
for medical statistics. Bone Marrow Transplant. 2013;48:452-8.

13. Zhang W, Yuan WT, Wang G-x, Song JM. Anatomical study of the left
colic artery in laparoscopic-assisted colorectal surgery. Surg Endosc.
2020;34:5320-6.


https://jp.edanz.com/ac

Nakao et al. BMC Surgery ~ (2022) 22:170 Page 8 of 8

14. MakiY, Mizutani M, Morimoto M, Kawai T, Nakagawa M, Ozawa Y, et al.
The variations of the middle colic vein tributaries: depiction by three-
dimensional CT angiography. Br J Radiol. 2016;89.

15. Mari FS, Nigri G, Pancaldi A, de Cecco CN, Gasparrini M, Dall'Oglio A,
et al. Role of CT angiography with three-dimensional reconstruction of
mesenteric vessels in laparoscopic colorectal resections: a randomized
controlled trial. Surg Endosc. 2013;27:2058-67.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

e rapid publication on acceptance

e support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations

e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Vascular variations encountered during laparoscopic surgery for transverse colon, splenic flexure, and descending colon cancer: a retrospective cohort study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Patients and methods
	Patients
	Definitions of arteries and veins
	Definitions of the anatomical vessel variations
	Definitions of tumor locations
	Definition of postoperative complication
	Evaluation of vascular anatomical variations
	CT scan protocol
	Surgical procedure
	Short-term outcomes of laparoscopic surgery
	Statistical analysis

	Results
	Patient characteristics
	Frequencies of the vessel variations
	Short-term outcomes in patients with each vascular variation

	Discussion
	Acknowledgements
	References


