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AHHOTALMA

B pabote npepcTaBneH cnyyait HEKpo3a HU3BEAEHHOM TONICTOM KULLKM Nocne BpioLlHO-aHanbHOM pe3eKLnn NPAMON K-
KK, Ans WarHoCTUKKM KoToporo Bbina ucnonb3oBaHa MarHUTHO-pPe3oHaHCHas ToMorpadms.

MauveHty (MyumHa, 47 neT) B Xofe KOMOWHMPOBAHHOrO NIEYEHUS MECTHO-PAcrpOCTPAHEHHOrO paKa MpSMOMN KULLKKM
BbIMOIHEHA NanapoCKONWUYECKU acCUCTMPOBaHHas DpIOLLIHO-aHanbHas Pe3eKUMs NpAMON KULWKK ¢ (OPMUPOBaHWEM KOJO-
NNacTUYECKOr0 pe3epByapa U TPaHCBEP30CTOMbI. [locneonepaum oHHbI NEPUOA OCNOMKHUICA Pa3sBUTUEM CUHAPOMA BoOCNa-
nuTENbHOM peakumn. Ha 3-i nocneonepaumMoHHbIN LeHb METOAOM MarHUTHO-PE30HAHCHOM TOMOrpadumu C KOHTPACTHBLIM YCu-
NeHWeM BbISIBNIEH OTEK 15-CaHTUMETPOBOr0 CErMeHTa HU3BEAEHHOW TONICTOW KULIKW 0 KOSI0aHaNbHOr0 aHacToMo3a C pesKo
ocnabneHHbIM KOHTPACcTUpOBaHWEM; NPU PEKTOCKONMU U3MEHEHWI He BbisBNIEHO. Ha 6-11 nocneonepauyoHHbIii AeHb MEeTOA0M
MarHWUTHO-pe30HaHCHOI ToMorpadun obHapyeH fedeKT nepefHen CTEHKU KOJIONIacTMYeCKoro pesepsyapa ¢ hopMupoBa-
HWEM MPUCTEHOYHOW BO3YLLUHOW NONOCTH, MPU PEKTOCKONUU — MPU3HAKKM HEKpO3a CTeHKU Kuwku. Ha 10-# nocneonepaum-
OHHbIM [1eHb KapTUHA MarHUTHO-Pe30HaHCHOM ToMorpaduy be3 AMHaMMKKW. B cBA3M ¢ HapacTalowmMMK Npu3HaKaMu Bocnane-
HWS BbINOSIHEHA peflanapoToMus ¢ pa3obLLeHNeM aHacTOMO3a U Pe3eKLMeN HEKPOTU3MPOBAHHOTO CErMEHTa KULLKU.

NweMns HU3BEAEHHOW TONICTON KULIKW NOCNEe ONepaumii Ha MPAMON KULLKe ABNSETCA pefKuM, HO KpaliHe CepbE3HbIM
0CnoXHeHueM. Hale KnuHnyeckoe HabnofeHne AeMOHCTPUPYET BO3MOXHOCTW MarHUTHO-PE30HaHCHOW TOMOrpaum C KOHT-
PacTHbIM YCUNEHUEM B Ka4ecTBe HEMHBA3MBHOTO METOAA AMHAMUYECKOro Habmio4eHUs NaUMeHTOB C OCNIOMHEHHBIM Nocne-
0nepaLmoHHbIM NEPUOOM C LIENbi0 PaHHEN AMArHOCTUKM MILEMUW U Ae(EKTOB CTEHKM KULLKM, Y4TO CNocobCTBYET NPUHATUIO
BEPHOI TaKTUKM BEAEHMSA NaLUMeHTa.

KnioueBble cnoBa: MarHWUTHO-pe30HAHCHas TOMOrpagus; pak MPAMONA KMLLKKW; OplolIHO-aHaNnbHas pes3eKuus npsmoil
KWLLKM; AWarHoCTMKa NOCeonepaLnuoHHbIX 0CIOMHEHWH; ULLEMUS TOSICTONM KULLKKM; HEKPO3 TOJICTOM KULLKM; KIMHUYECKMIA
cnyyail.

Kak untnpoBatb

Msnmna CA., Ma3iok KM., bepe3sosckas T.11., HeBonbckux AA., Motanos A.J1., Mearos C.A. MarH1THo-pe3oHaHcHas ToMorpadus B AMarHOCTVKE HEKpO3a H13-
BEAEHHOr0 CerMeHTa TONCTOM KULLKM Noche BpoLLHO-aHasbHOM pe3eKLmm NpsMoi KULLKKW no noBogy paxa // Digital Diagnostics. 2023. T. 4, N2 1. C. 61-69.
DOI: https://doi.org/10.17816/DD227288

Pykonucb nonyyena: 13.02.2023 Pykonucb opo6peHa: 10.03.2023 Ony6nukoBaHa: 30.03.2023
5
SKO®BEKTOP Cratba goctynHa no nuuer3un CC BY-NC-ND 4.0 International

© 3Ko-BekTtop, 2023

61


https://doi.org/10.17816/DD227288
https://doi.org/10.17816/DD227288
https://crossmark.crossref.org/dialog/?doi=10.17816/DD227288&domain=PDF&date_stamp=2023-04-19

62

CASE REPORTS Vol. 4 (1) 2023 Digital Diagnostics
DOI: https://doi.org/10.17816/DD227288

Magnetic resonance imaging in the diagnosis
of necrosis of a pulled-through colon segment after
abdomino-anal resection of the rectum for cancer

Sofiya A. Myalina', Ksenia |. Paziuk?, Tatiana P. Berezovskaya',
Alexey A. Nevolskikh' 2, Aleksandr L. Potapov', Sergey A. Ivanov' 23

! National Medical Research Radiological Center, A. Tsyb Medical Radiological Research Centre,0bninsk, Russian Federation
2 Obninsk Institute for Nuclear Power Engineering — National Research Nuclear University MEPhI,Obninsk, Russian Federation
3 Peoples’ Friendship University of Russia, Moscow, Russian Federation

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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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 cT4bN1aMO0 stage IlIB 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
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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°C) 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°C 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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Figure 1. Body temperature (g; °C) 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 T2 mode (a, b) and 1-FS mode with contrast enhancement (c, d) on
POD 3: the upper (a, ¢) 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).

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°C, surgery was performed on POD 17 including
resection of the pulled-through colon, disconnection of the

DAl https://doiorg/1017816/DD227288

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
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Figure 3. Pelvic MRI scans in T2 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 (c) 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 5. Pelvic MRI scans in T2 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).

with signs of ischemia was isolated from the pelvic cavity, The pathological examination of the surgical specimen
the coloanal anastomosis was disconnected, and the surgical  revealed necrotic mucosal foci in the left half of the colon,
specimen was removed. Pelvic lavage and tamponade through ~ some of which extended the entire thickness of the colon
the anus were performed. An end transverse colostomy was  wall. Lipoxanthogranulomas and necrotic foci were detected

performed in the left hypochondrium.

in the adjacent fatty tissue of the mesentery. Fibrin deposits
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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
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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
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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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