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CASE REPORT

A case in which the ileocolic vein draining 
into the gastrocolic trunk of Henle could be 
diagnosed preoperatively: a rare anatomical 
case report
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Abstract 

Background: Numerous variations in vascular anatomy have been reported in the right colon. The ileocolic vein 
(ICV) generally drains directly into the superior mesenteric vein (SMV), and is an important landmark for laparoscopic 
surgery in right colon cancer. We present here a patient with a vascular anomaly of the ICV that was diagnosed on 
preoperative imaging.

Case presentation: A 65-year-old woman was diagnosed with transverse colon cancer by colonoscopy. Preopera-
tive computed tomography scan showed that the ICV drained into the gastrocolic trunk of Henle (GCT) rather than 
the SMV. Single-incision laparoscopic transverse colectomy with D3 lymph node dissection was performed, dividing 
the middle colic vein (MCV) and preserving the right gastroepiploic vein (RGEV), anterior superior pancreaticoduode-
nal vein (ASPDV), GCT and ICV. The intraoperatively identified venous anatomy was consistent with the preoperative 
evaluation, and the RGEV, ASPDV and ICV were found to form the GCT.

Conclusion: We report a rare vascular anatomical anomaly that was diagnosed preoperatively, facilitating safe and 
successful single-incision laparoscopic surgery with D3 lymph node dissection.
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Background
The vascular anatomy of the right colon is reportedly 
varied. A clear understanding of the vascular anatomy 
is crucial to ensure surgical safety and to enable suffi-
cient lymph node dissection. Generally, the ileocolic vein 
(ICV) is present in almost every person [1], and typically 
directly drains into the superior mesenteric vein (SMV). 
The gastrocolic trunk of Henle (GCT), which runs along 
the anterior aspect of the pancreatic head, is considered a 

common trunk of the colic vein and right gastroepiploic 
vein (RGEV) and/or the anterior superior pancreaticodu-
odenal vein (ASPDV). The anatomical venous variation 
of the ICV draining into the GCT is extremely rare.

Here, we report a rare vascular anatomical anom-
aly of the ICV draining directly into the GCT that was 
diagnosed preoperatively on imaging studies. Using this 
information, we safely performed single-incision laparo-
scopic transverse colectomy with D3 lymph node dissec-
tion. The present case study highlights the importance of 
preoperative imaging evaluation.
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Case presentation
A 65-year-old woman was being followed up after pul-
monary sarcoma surgery. She was admitted to our hospi-
tal with the symptom of dyspepsia and because positron 
emission tomography–computed tomography (PET–CT) 
showed abnormal accumulation in the transverse colon. 
Colonoscopy revealed a type II tumor at the left side of 
the transverse colon (Fig.  1), for which biopsy was per-
formed. Examination of biopsy specimens revealed a 
well-differentiated tubular adenocarcinoma. The chest 
and abdomen CT images were acquired with a 64-detec-
tor row CT scanner. The CT scan was started at 70 s after 
the injection of non-ionic contrast agent, and recon-
structed thin-slice images that were 0.625 mm thick. The 
CT revealed sub-circular wall thickening of the trans-
verse colon near the splenic flexure (Fig.  2). Although 
CT showed no lymph node enlargement and no signs of 
metastasis, a hypovascular lesion measuring 17 mm was 
detected in segment 4 of the liver. Additionally, the ICV 
was seen to drain into the GCT along with the ASPDV 
and RGEV (Fig.  3), and the ICV pedicle was located 
cephalad to the pedicle of the middle colic artery (MCA). 
On laboratory evaluation, the patient’s carcinoembryonic 
antigen and carbohydrate antigen 19-9 levels were not 
elevated. Based on these results, she was clinically diag-
nosed with transverse colon cancer T4a N0 M1a Stage 
IV according to the TNM classification, for which she 
underwent single-incision laparoscopic transverse colec-
tomy with D3 lymph node dissection. The operation time 
was 195 min with minimal blood loss. The final patholog-
ical diagnosis was T4a(SE) N1M1a Stage IV.

The operation was performed using a cranial-to-cau-
dal (C–C) approach and flip-flap method [2]. The ICV 

ran towards the GCT on the ventral side of the duode-
num and pancreatic head (Fig.  4a–c), which confluence 
was observed to be cranial to the root of the MCA. The 
hepatic flexure was mobilized from the second part of the 
duodenum. Continuing caudally, the dorsal aspect of the 
ascending mesentery and the mesenteric root were sepa-
rated from the third part of the duodenum. The greater 
omentum was separated from the transverse colon, the 
omental bursa was opened, and the inferior border of 
the pancreas was exposed. Separating the mesentery 
from the right side to the left side with maintenance of 
a layer preserving the prepancreatic fascia, the acces-
sory right colic vein (ARCV) and MCV were divided at 
the root with preservation of the ICV and GCT, further 
continuing the dissection of the mesenteric fat above the 
SMV. The mesenteric fat above the SMV and the superior 
mesenteric artery (SMA) was dissected from the caudal-
tocranial direction, toward the inferior border of the 
pancreas, and the MCA was divided from the SMA at its 
root. The MCV, RGEV, ASPDV and ICV were found to 
form the GCT, confirming the preoperative assessment 
(Fig. 4c).

The patient had no postoperative complications and 
was discharged from the hospital 13  days after surgery. 
The pathological diagnosis was pT4a N2[#221(3/9), 
#222(2/4), #223(0/10), total n(+,5/23)] M1a Stage IV. 
The proximal and distal margins of the lesion were free 
of tumor cells. Postoperatively, chemotherapy and sub-
sequent hepatic resection were performed. As of 3 years 
after the operation, although tumor recurrence in the 
residual liver has been observed, there is no local or 
lymph node recurrence.Fig. 1 Colonoscopy showing a type III tumor of the transverse colon

Fig. 2 Contrast-enhanced abdominal computed tomographic scan 
showing sub-circular wall thickening of the transverse colon near the 
splenic flexure (yellow arrows)
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Discussion
The present case highlights the usefulness of preoperative 
imaging examinations. In this patient, careful preopera-
tive imaging evaluation revealed the rare venous anat-
omy, and reduced the stress of surgeons and improved 
operative accuracy.

Laparoscopic transverse colectomy for transverse 
colon carcinoma is considered difficult because of 
numerous possible variations in the vascular anatomy. 
Although SMA/SMV variations are common clinical 
occurrences, our case represents an extremely rare type 
of anomaly. Normally, the GCT is formed by the RGEV, 
ASPDV and RCV, and other colic veins might flow into 
the GCT. According to a previous study [3], the RCV 
did not drain into the GCT in 15% of patients. In that 
study, one right colic vein flowed into the GCT in 51.8% 

of patients, two right colic veins in 11.6%, and one right 
colic vein and one middle colic vein drained into the 
GCT in 13.6% of patients.

The ICV generally drains directly into the SMV, and 
is a good landmark for right colectomy [1]. In our case, 
the MCV, RGEV, ASPDV and ICV drained into the 
GCT. The incidence of this variation of the ICV drain-
ing directly into the GCT was reported to range from 
1.8 to 2.7% using intraoperative imaging [3], cadaver 
studies [4] and radiologic imaging [5]. Only one previ-
ous report by He et al. described the preoperative diag-
nosis of this type of vascular anomaly [3].

In laparoscopic right colon cancer surgery, vari-
ous approaches, such as medial-to-lateral [6], caudal-
to cranial [7], and cranial [8] approaches have been 
reported for complete mesocolic excision (CME) with 

Fig. 3 Contrast-enhanced abdominal computed tomographic scan at different levels showing the ileocolic vein (ICV) draining into the gastrocolic 
trunk (GCT), along with the anterior superior pancreaticoduodenal vein (ASPDV) and right gastroepiploic vein (RGEV). a Axial view at the level of 
line (a). b Axial view at the level of line (b). c Axial view at the level of line (c). d A schema of the portal system. Red line: CT slice level
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middle colic vessel ligation. However, regardless of the 
approach used, since the operative view is only from 
the cranial or caudal side, surgical procedures are lim-
ited to only those that can be conducted in front of the 
partitioned mesocolon, and partitioning of the meso-
colon can result in unexpected intraoperative bleed-
ing or injury to other organs. Therefore, we used the 
cranial approach and flip-flap method [2]. The flip-
flap method is a right colon rotating technique, with 
repeated inversion and restoration of the mobilized 
right colon according to the anatomical complexity 

and vascularity, which has been usually adopted in 
cases with right-sided colon cancer or transverse colon 
cancer at our institute. The most useful feature of this 
technique is the ability to develop the optimal opera-
tive field according to the anatomical complexity and 
vascularity in each individual. Moreover, this method 
shows that the optimal operative field can be developed 
without partitioning of the mesocolon, regardless of 
variations in vascular anatomy. This technique enables 
division of the right and middle colic vessels at their 
root, without damaging the lymphoadipose tissue to be 

Fig. 4 Intraoperative findings. a The ileocolic vein (ICV) ran on the ventral side of the duodenum (blue arrow). b The ICV ran toward to the GCT on 
the ventral side of the duodenum and pancreatic head (blue arrow). c Situs after lymph node dissection. The ICV drained into the gastrocolic trunk 
(GCT) with the anterior superior pancreaticoduodenal vein (ASPDV), middle colic vein (MCV) and right gastroepiploic vein (RGEV)
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dissected. These advantages are associated with reduc-
tions in both injuries to other organs and unexpected 
intraoperative bleeding, especially in cases with rare 
vascular anatomy.

Conclusion
We diagnosed a rare vascular anatomical anomaly of 
the ICV draining directly into the GCT in a patient with 
transverse colon cancer, which enabled safe performance 
of single-incision laparoscopic transverse colectomy with 
D3 lymphadenectomy. It is extremely important to pre-
operatively understand the relevant vascular anatomy 
and to perform surgery using suitable approaches in each 
case.

Abbreviations
ICV: Ileocolic vein; SMV: Superior mesenteric vein; GCT : Gastrocolic trunk of 
Henle; MCV: Middle colic vein; RGEV: Right gastroepiploic vein; ASPDV: Ante-
rior superior pancreaticoduodenal vein; PET–CT: Positron emission tomog-
raphy–computed tomography; MCA: Middle colic artery; ARCV: Accessory 
right colic vein; C–C approach: Cranial-to-caudal approach; CME: Complete 
mesocolic excision.

Acknowledgements
We thank FORTE Science Communications (Tokyo, Japan), for editing a draft of 
this manuscript.

Author contributions
RM and MT wrote the draft manuscript, and revised the manuscript critically. 
All authors read and approved the final manuscript.

Funding
None.

Availability of data and materials
The data supporting the findings of this study are available within the article.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient to publish this case 
report and any accompanying images.

Competing interests
The authors declare that they have no competing interests.

Received: 18 March 2022   Accepted: 27 May 2022

References
 1. Sun KK, Zhao H. Vascular anatomical variation in laparoscopic right hemi-

colectomy. Asian J Surg. 2020;43:9–12.
 2. Tei M, Suzuki Y, Ohtsuka M, Yoshiwaka Y, Sueda T, Imasato M, et al. 

Single-port laparoscopic extended right hemicolectomy with complete 
mesocolic excision and central vascular ligation using a right colon rota-
tion technique (flip-flap method). Surg Endosc. 2021;35(9):5359–64.

 3. He Z, Su H, Ye K, Sun Y, Guo Y, Wang Q, et al. Anatomical characteristics 
and classifications of gastrocolic trunk of Henle in laparoscopic right 

colectomy: preliminary results of multicenter observational study. Surg 
Endosc. 2020;34:4655–61.

 4. Kuzu MA, İsmail E, Çelik S, Sahin MF, Guner MA, Hohenberger W, et al. 
Variations in the vascular anatomy of the right colon and implications for 
right-sided colon surgery. Dis Colon Rectum. 2017;60(3):290–8.

 5. Ogino T, Takemasa I, Horitsugi G, Furuyashiki M, Ohta K, Uemura M, 
et al. Preoperative evaluation of venous anatomy in laparoscopic 
complete mesocolic excision for right colon cancer. Ann Surg Oncol. 
2014;21:S429–35.

 6. Honaker M, Scouten S, Sacksner J, Ziegler M, Wasvary H. A medial to 
lateral approach offers a superior lymph node harvest for laparoscopic 
right colectomy. Int J Colorectal Dis. 2016;31(3):631–4.

 7. Zou L, Xiong W, Mo D, He Y, Li H, Tan P, et al. Laparoscopic radical 
extended right hemicolectomy using a caudal-to-cranial approach. Ann 
Surg Oncol. 2016;23(8):2562–3.

 8. Matsuda T, Iwasaki T, Sumi Y, Yamashita K, Hasegawa H, Yamamoto M, 
et al. Laparoscopic complete mesocolic excision for right-sided colon 
cancer using a cranial approach: anatomical and embryological consid-
eration. Int J Colorectal Dis. 2017;32(1):139–41.

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


	A case in which the ileocolic vein draining into the gastrocolic trunk of Henle could be diagnosed preoperatively: a rare anatomical case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


