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АННОТАЦИЯ
В работе представлен случай некроза низведённой толстой кишки после брюшно-анальной резекции прямой киш-

ки, для диагностики которого была использована магнитно-резонансная томография. 
Пациенту (мужчина, 47 лет) в ходе комбинированного лечения местно-распространённого рака прямой кишки 

выполнена лапароскопически ассистированная брюшно-анальная резекция прямой кишки с формированием коло-
пластического резервуара и трансверзостомы. Послеоперационный период осложнился развитием синдрома воспа-
лительной реакции. На 3-й послеоперационный день методом магнитно-резонансной томографии с контрастным уси-
лением выявлен отёк 15-сантиметрового сегмента низведённой толстой кишки до колоанального анастомоза с резко 
ослабленным контрастированием; при ректоскопии изменений не выявлено. На 6-й послеоперационный день методом 
магнитно-резонансной томографии обнаружен дефект передней стенки колопластического резервуара с формирова-
нием пристеночной воздушной полости, при ректоскопии ― признаки некроза стенки кишки. На 10-й послеопераци-
онный день картина магнитно-резонансной томографии без динамики. В связи с нарастающими признаками воспале-
ния выполнена релапаротомия с разобщением анастомоза и резекцией некротизированного сегмента кишки.

Ишемия низведённой толстой кишки после операций на прямой кишке является редким, но крайне серьёзным 
осложнением. Наше клиническое наблюдение демонстрирует возможности магнитно-резонансной томографии с конт-
растным усилением в качестве неинвазивного метода динамического наблюдения пациентов с осложнённым после-
операционным периодом с целью ранней диагностики ишемии и дефектов стенки кишки, что способствует принятию 
верной тактики ведения пациента.

Ключевые слова: магнитно-резонансная томография; рак прямой кишки; брюшно-анальная резекция прямой 
кишки; диагностика послеоперационных осложнений; ишемия толстой кишки; некроз толстой кишки; клинический 
случай.
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Magnetic resonance imaging in the diagnosis 
of necrosis of a pulled-through colon segment after 
abdomino-anal resection of the rectum for cancer
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ABSTRACT
This study presents a case of necrosis of the pulled-through colon after abdomino-anal resection of the rectum, which was 

diagnosed by magnetic resonance imaging.
A 47-year-old man underwent laparoscopically assisted abdomino-anal resection of the rectum with reconstruction of 

a coloplasty pouch and transverse colostomy in the course of combination treatment for locally advanced rectal cancer. 
The postoperative period was complicated by the development of an inflammatory response syndrome. On postoperative 
day 3, contrast-enhanced magnetic resonance imaging revealed swelling of the 15-cm segment of pulled-through colon 
up to the coloanal anastomosis with sharply attenuated contrast enhancement, whereas rectoscopy showed no changes. 
On postoperative day 6, a magnetic resonance imaging scan revealed a defect in the anterior wall of the coloplasty pouch 
with a parietal aerocele, and rectoscopy showed signs of necrosis of the bowel wall. On postoperative day 10, the magnetic 
resonance imaging scan presented no changes. Because of increasing signs of inflammation, relaparotomy with anastomosis 
disconnection and resection of the necrotized bowel segment were performed.

Ischemia of the pulled-through colon after rectal surgery is a rare but serious complication. Our clinical case report 
demonstrates the potential of contrast-enhanced magnetic resonance imaging as a non-invasive method in case follow-up in 
patients with a complicated postoperative period for early diagnosis of ischemia and bowel wall defects, which helps to make 
the appropriate patient management plan.

Keywords: magnetic resonance imaging; rectal cancer; abdomino-anal resection of the rectum; diagnosis of postoperative 
complications; colonic ischemia; colonic necrosis; case report.
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简评

本文介绍了一个通过磁共振成像诊断的腹腔直肠切除术后降结肠坏死的病例。 

一名47岁的男性患者在局部晚期直肠癌的联合治疗期间接受了腹腔镜辅助下的腹腔肛管

直肠切除术，并医生形成了结肠贮袋和横结肠造口。手术后发生了并发症，即炎症反应综合

征。手术后第3天，造影剂增强磁共振成像显示了降结肠至结肠肛门吻合的15厘米处肿胀，

造影剂急剧减少；直肠镜检查没显示变化。手术后第6天，磁共振成像显示了结肠贮袋前壁

有缺陷，形成了壁性气腔；直肠镜检查显示了肠壁有坏死迹象。手术后第10天，磁共振成像

检查结果没有任何动态变化。由于炎症的迹象越来越明显，因此重新进行了吻合口隔绝术，

并切除了坏死的肠段。

直肠手术后降结肠缺血是一种罕见但非常严重的并发症。我们的临床观察表明造影剂增强

磁共振成像的优点，具体来说，作为一种对手术后有并发症的患者进行动态监测的非侵入性

方法，为了早期诊断缺血和肠壁缺陷，造影剂增强磁共振成像有助于采取正确的患者管理策

略。

关键词：磁共振成像，直肠癌，腹腔肛管直肠切除术，术后并发症的诊断，结肠缺血，结肠

坏死，临床病例。
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BACKGROUND
Significant progress has been made over the last few 

decades in the development of surgical techniques for rectal 
cancer with the goal of improving treatment outcomes and 
lowering the risk of perioperative complications [1]. The 
number of sphincter-preserving surgeries, such as low 
anterior resection and abdominoanal resection of the rectum 
[2,3] with coloanal anastomosis, has increased dramatically. 
Nevertheless, according to various authors, the proportion 
of early postoperative complications is 20% or higher. 
Necrosis of a pulled-through colon segment is the second 
most common severe complication after an enteroenteric 
anastomosis leak [3,4]. Thus, identifying noninvasive methods 
to detect complications early and for case follow-up during 
the postoperative period is particularly important.

Proctography, ultrasound, and computed tomography 
have been used to diagnose postoperative complications. 
However, these methods have some disadvantages due 
to limited visualization of the pelvic area and radiation 
exposure. Magnetic resonance imaging (MRI) without 
radiation exposure has become more widely available, 
making it a promising method for detecting and controlling 
postoperative complications in patients undergoing rectal 
resection. This method has several advantages, such as 
good soft tissue contrast, which allows for assessing the 
continuity of the colorectal anastomosis and detecting the 
accumulation of fluid/blood/pus/gas in the pelvic area, 
including the presacral space, and the ability to assess the 
blood supply to a pulled-through colon segment on post-
contrast images.

We present a clinical case of colon necrosis following 
laparoscopic-assisted abdominoanal resection of the 
rectum with a coloplasty pouch and coloanal anastomosis 
to demonstrate the utility of MRI in the diagnosis of this 
complication.

CLINICAL CASE
About the patient

The patient was a 47-year-old man admitted to the A. 
F. Tsyb Medical Radiological Research Center (Obninsk) 
with the diagnosis of C20 cT4bN1aM0 stage IIIB malignant 
rectal neoplasm. The patient received combined therapy, 
including preoperative chemoradiotherapy (total radiation 
dose 50 Gy + capecitabine), 4 cycles of FOLFOX6 neoadjuvant 
chemotherapy, laparoscopic-assisted abdominoanal 
resection of the rectum with a coloplasty pouch and coloanal 
anastomosis, and transverse colostomy. The entire left half 
of the colon with the splenic flexure was mobilized by ligating 
the inferior mesenteric artery at the base and the inferior 
mesenteric vein at the ligament of Treitz. The rectum was 
mobilized along all walls up to the anal canal. This procedure 
has been associated with technical difficulties due to post-
radiation changes in the pelvic cavity (soft tissue edema and 

fibrotic changes) and anthropometric parameters. The large 
intestine was transected at the middle third of the sigmoid 
colon. The rectal mucosa was dissected along the dental 
line border, and the rectum was mobilized by resecting 
the internal sphincter. The surgical specimen was removed 
via the abdominal cavity. The descending colon was fully 
mobilized and pulled-through the anal canal, followed by the 
formation of a coloplasty pouch and a hand-sewn coloanal 
anastomosis. The histological examination of the surgical 
specimen revealed a complete pathomorphological response 
to neoadjuvant therapy.

Case follow-up
Intermittent low-grade fever and a high serum C-reactive 

protein (CRP) level were detected starting on postoperative 
day (POD) 1 (Fig. 1). Due to this clinical pattern, imaging 
studies, including MRI and rectoscopy, were performed on 
POD 3. Pelvic MRI included high-resolution T2-weighed 
images (WIs) in three orthogonal planes and T1WIs with 
fat suppression and intravenous gadolinium enhancement. 
Diffuse edema was present on the wall of the colon 15 cm 
proximal to the coloanal anastomosis, with sharply reduced 
contrast uptake, which was interpreted as a disturbance 
in blood supply in the pulled-through distal colon segment 
(Fig. 2). The pulled-through colon mucosa was pink on 
rectoscopy, with no signs of ischemia or necrosis; mucus 
was in the lumen.

During the case follow-up, the patient received 
conservative therapy, including infusion therapy, antibiotics, 
and anticoagulants.

Hyperthermia (37.6℃) and a high CRP level (up to 
114.6 mg/L) persisted on POD 6, necessitating another 
imaging study.

On the follow-up non-contrast-enhanced MRI, the 
previously detected changes (diffuse edema of the distal 
colon wall) were accompanied by a defect in the anterior wall 
of the coloplasty pouch, with a parietal air-filled cavity at the 
bottom in which a small amount of exudate was detected 
(Fig. 3). There were signs of necrosis in the pulled-through 
colon on rectoscopy (Fig. 4): the mucosa was violet-gray and 
dull; the lumen was deformed, and the folds were absent; 
the lumen contained blood and necrotic masses, and there 
was a putrid odor.

The case conference determined that the only surgical 
option, in this case, was to disconnect the anastomosis 
and resect the necrotic portion of the pulled-through 
colon. However, in the absence of a clinical picture of total 
necrosis of the pulled-through colon and purulent-septic 
complications, positive changes in body temperature and the 
CRP level, and the patient’s relatively satisfactory condition, 
conservative treatment was continued with laboratory test 
monitoring.

Fever up to 37.8℃ persisted on POD 10, but the CRP 
level decreased to 78.8 mg/L. A persistent defect in the wall 
of the coloplasty pouch with a parietal air-filled cavity was 
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observed on a follow-up contrast-enhanced MRI; no contrast 
uptake was observed in the pulled-through colon segment 
(Fig. 5).

Because of persistent signs of a disturbance in blood 
supply in the pulled-through colon segment, a high CRP 
level of 307.5 mg/L, and an increase in body temperature 
to 38.1℃, surgery was performed on POD 17 including 
resection of the pulled-through colon, disconnection of the 

coloanal anastomosis, an end colostomy, and pelvic lavage 
and drainage.

No effusion was detected in the abdominal cavity during 
the revision surgery. A greater omentum segment plugged the 
pelvic inlet, and there were no signs of ischemia or necrosis in 
the colon at the pelvic inlet level. The left half of the colon was 
mobilized to the stoma, the colon was transected at the level 
of the transverse colostoma, the distal segment of the colon 

Case reports

Figure 1. Body temperature (а; ℃) and serum C-reactive protein (b; mg/L) on postoperative day (POD) 1 to the relaparotomy (POD 16).

Figure 2. MRI scans of two adjacent sagittal sections of the pelvis in Т2 mode (a, b) and 1-FS mode with contrast enhancement (c, d) on 
POD 3: the upper (a, c) and lower (b, d) segments of the pulled-through colon with thickened walls and sharply reduced contrast uptake, 
15 cm long, with a distinct boundary between the ischemic and normal colon segments (arrows).
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Figure 5. Pelvic MRI scans in Т2 mode (a) and 1-FS mode with contrast enhancement at the level of the dashed-dotted line in the axial 
plane (b) on POD 10: a defect in the wall of the coloplasty pouch (arrow) and an air-filled cavity (asterisk); two adjacent sagittal sections 
in 1-FS mode with contrast enhancement (c, d): the upper and lower edges of the ischemic colon segment (arrows).

a b c d

Figure 3. Pelvic MRI scans in Т2 mode on POD 6: two adjacent sagittal sections including the upper (a) and lower (b) segments of the 
pulled-through colon, with persistent diffuse edema of the walls; axial section (с) at the level of the dashed-dotted line. A defect in the 
anterior wall of the coloplasty pouch (arrow) with a parietal air-filled cavity (asterisk).

Figure 4. Endoscopic photograph on POD 6: areas of necrotic changes (a); intestinal wall deformation; mucosa is violet-gray and dull (b).

with signs of ischemia was isolated from the pelvic cavity, 
the coloanal anastomosis was disconnected, and the surgical 
specimen was removed. Pelvic lavage and tamponade through 
the anus were performed. An end transverse colostomy was 
performed in the left hypochondrium.

The pathological examination of the surgical specimen 
revealed necrotic mucosal foci in the left half of the colon, 
some of which extended the entire thickness of the colon 
wall. Lipoxanthogranulomas and necrotic foci were detected 
in the adjacent fatty tissue of the mesentery. Fibrin deposits 

a b c

a b
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and detritus were found on the serous membrane of the large 
intestine and adjacent mesentery. The postoperative period 
was uneventful.

DISCUSSION
The pulled-through colon segment has a high risk of acute 

ischemia after abdominoanal resection of the rectum with 
coloanal anastomosis and neoadjuvant chemoradiotherapy 
in patients with rectal cancer, which can result in serious 
complications during the postoperative period. Although 
the colon may appear normal immediately following the 
anastomosis, the possibility of ischemia during the early 
postoperative period cannot be excluded.

Preoperative radiation therapy, older age, male gender, 
and cardiovascular diseases are important risk factors for 
colonic ischemia. High ligation of the inferior mesenteric 
artery and excessive colonic tension during anastomosis are 
perioperative risk factors [5, 6]. Furthermore, laparoscopic 
access has been associated with colonic ischemia because 
pneumoperitoneum and increased intraabdominal pressure 
reduce mesenteric venous blood flow [7]. Of the listed risk 
factors, our patient was male and had undergone neoadjuvant 
chemoradiotherapy, laparoscopic access, and high ligation of 
the inferior mesenteric artery.

In our clinical case, the signs of ischemia in the pulled-
through colon segment, which was detected by MRI on POD 
3, included nonspecific manifestations of non-enhanced 
T2-WIs in the form of edema and thickening of the colon 
wall, as well as the absence of contrast uptake above the 
anastomosis with a distinct upper boundary on the post-
contrast images. The involvement of a significant area 
(6–15 cm) from the anastomosis level is a characteristic 
feature of this type of colonic ischemia [5], which we also 
observed in our patient.

 Necrosis was not observed on endoscopy at the time of 
the primary postoperative MRI, which justified conservative 
therapy. In most cases, a 2-week conservative treatment 
of ischemia (antibiotic therapy) allows the patient to be 
discharged in a satisfactory condition; however, the patient 
will almost certainly develop an ischemic area stricture after 
a few months [5].

Necrosis of the pulled-through colon segment, which 
necessitates emergency surgery, is an unfavorable outcome 
of acute ischemia. In our case, a follow-up MRI (POD 6) 
revealed diffuse edema in the pulled-through colon segment 
wall that persisted and an area of tissue destruction 
appeared. A defect containing fluid and gas formed in the 
wall of the coloplasty pouch. Changes in the MRI pattern 

were detected on POD 10 despite ongoing conservative 
therapy. A follow-up endoscopic examination confirmed 
the MRI findings of necrotic changes. Additionally, signs of 
a general inflammatory response increased, necessitating 
relaparotomy with disconnection of the anastomosis and 
resection of the necrotic portion of the colon.

CONCLUSION
The presented clinical case demonstrates that ischemia 

of the pulled-through colon segment following abdominoanal 
resection can be diagnosed using contrast-enhanced MRI in 
the absence of contrast uptake in a large area of the small 
pulled-through colon with distinct boundaries. Non-enhanced 
T2-WIs showed thickening and edema of the entire intestinal 
wall in the affected area.

Follow-up MRI revealed signs of total necrosis of the 
entire intestinal wall with destruction and the formation of 
a parietal cavity containing fluid and gas. MRI signs of total 
intestinal wall necrosis in combination with relevant clinical 
and laboratory findings should be considered an indication 
for relaparotomy.

Thus, MRI with intravenous contrast enhancement 
is recommended as a noninvasive method for detecting 
and monitoring acute ischemia of the pulled-through 
colon segment following the formation of colorectal 
anastomoses.
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