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Peritoneal dialysis‑related peritonitis complicated with nonocclusive 
mesenteric ischemia

Yasuhiro Oda1   · Kunihiro Ishioka1 · Hidekazu Moriya1 · Shinya Taguchi1 · Rikako Oki1 · Kenji Matsui1 · 
Yasuhiro Mochida1 · Sumi Hidaka1 · Takayasu Ohtake1 · Shuzo Kobayashi1

Received: 17 May 2020 / Accepted: 11 August 2020 / Published online: 31 August 2020 
© Japanese Society of Nephrology 2020

Abstract
Peritoneal dialysis (PD)-related peritonitis is a common complication of PD. Nonocclusive mesenteric ischemia (NOMI) is 
a rare complication of PD-related peritonitis, has a high mortality rate, and therefore should be detected early once it occurs. 
We describe a case of a 70-year-old woman on PD presented with moderate abdominal pain and low blood pressure, which 
contributed to the early diagnosis of PD-related peritonitis complicated with NOMI. Increased white cell count of 7150/
μL (neutrophil, 84%) in dialysate effluent was diagnostic of PD-related peritonitis, which was later found to be caused by 
Pseudomonas putida. Computed tomography with contrast performed after administering crystalloids revealed hepatic portal 
venous gas, pneumatosis intestinalis in the ascending colon, and normal enhancement of the bowel wall and mesenteric 
arteries, which suggested a reperfusion of the previously ischemic ascending colon. Colonoscopy on hospital day seventeen 
revealed mucosal hemorrhage and ulcers in the entire right colon and the terminal ileum while the remaining colon was 
normal. These findings are compatible with the consequence of NOMI. Increased peak systolic velocity of the superior 
mesenteric artery (SMA) implied its stenosis. Past studies show that ischemia of the colon in patients with chronic kidney 
disease commonly occurs in the right colon. Arteriosclerosis of the SMA due to the long history of chronic kidney disease 
and diabetes might have caused its vulnerability to low blood pressure. Abdominal complications including NOMI should 
be screened for when a patient presents with low blood pressure and strong abdominal pain. This is the first case report that 
shows colonoscopy images of the colonic ulcers post-NOMI and PD-related peritonitis.
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Introduction

Although peritoneal dialysis (PD)-related peritonitis is a 
common complication in patients on PD, PD-related peri-
tonitis is rarely complicated with nonocclusive mesenteric 
ischemia (NOMI). Herein, we present a case of PD-related 
peritonitis presented with moderate abdominal pain and low 
blood pressure, which led to an early detection of NOMI 
that was later confirmed with computed tomography (CT) 
and colonoscopy, and discuss its etiology with a review of 
literature.

Case report

A 70-year-old woman with type 2 diabetes mellitus, chronic 
kidney disease (CKD) due to diabetic nephropathy, hyper-
tension and dyslipidemia presented to our emergency depart-
ment with twelve days of diarrhea and two days of worsening 
abdominal pain. She had started PD ten months before pres-
entation and had been successfully continuing dialysis with-
out complications. She was at her normal state of health until 
eleven days before presentation, when she realized diarrhea 
and chills. On the day before presentation, she started to 
feel intermittent abdominal pain and lost her appetite. On 
the next day, her abdominal pain worsened, called the emer-
gency medical service, and presented to the hospital.

Her past medical history was otherwise notable for poly-
vascular disease: cardiovascular disease, cerebral infarc-
tion, carotid artery stenosis, peripheral artery disease, and 
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diabetic foot ulcer status post amputation of the left foot. She 
did not have atrial fibrillation and was taking clopidogrel and 
aspirin for polyvascular disease. She used to use insulin in 
the past but was only on oral hypoglycemic agents (linaglip-
tin 5 mg and voglibose 0.9 mg) at the time of presentation 
due to improved glycemic control. Her hypertension had 
been controlled well with amlodipine 10 mg, olmesartan 
40 mg, and carvedirol 5 mg per day.

On examination, temperature was 37.1 °C, pulse 74/min, 
and blood pressure 86/50 mmHg. Abdominal examination 
revealed moderate diffuse tenderness but no rigidity. White 
debris were found within the PD catheter lumen, through 
which white cloudy dialysate effluent was collected. Exit-
site and catheter-tunnel infections were absent. Laboratory 
testing showed the following: white blood cell, 29,100/μL 
(neutrophil, 94%); C-reactive protein, 17.5 mg/dL; lactate, 
4.1 mmol/L; white cell in dialysate effluent, 7,150/μL (neu-
trophil, 84%). Echocardiography revealed normal left ventri-
cle wall motion. Although these findings could be explained 
by PD-related peritonitis and sepsis, screening for abdominal 
complications was performed due to low blood pressure and 
moderate abdominal pain. After administering crystalloids, 
CT was performed with a contrast agent and revealed hepatic 
portal venous gas (Fig. 1a), pneumatosis intestinalis in the 
ascending colon (Fig. 1b), and normal enhancement of the 
bowel wall and mesenteric arteries, which suggested a rep-
erfusion of the previously ischemic ascending colon. PD-
related peritonitis complicated with NOMI was suspected, 
and hence resuscitation fluids, intraperitoneal ceftazidime, 
intravenous vancomycin, and intravenous meropenem were 
started. Oral intake was withheld. The patient was admitted 
to the intensive care unit.

Loose and orange stool with blood was seen from hos-
pital day two and was considered to be the consequence 
of transient ischemia of the colon. Although the care team 
wanted to avoid using vasopressors, which may worsen the 
mesenteric ischemia, blood pressure remained low despite 
sufficient fluid resuscitation, and therefore minimum nec-
essary amount of noradrenalin was administered from 
hospital day two to six. Peritoneal dialysis was switched 

to continuous hemodiafiltration on hospital day five and 
resumed on hospital day eight. Abdominal CT scan on 
hospital day four revealed disappearance of hepatic portal 
venous gas and pneumatosis intestinalis. Pseudomonas 
putida, a Gram-negative rod-shaped bacterium frequently 
found in soil and water, was detected in the dialysate efflu-
ent. Two sets of blood cultures obtained on admission were 
both negative. Touch contamination was suspected to be 
the cause, because exit-site and catheter-tunnel infections 
were not detected, PD catheter and dialysate bags were 
not damaged, bacterial translocation is unlikely caused 
by Pseudomonas putida, and primary gastrointestinal 
diseases that may cause peritonitis secondarily were not 
found. Intravenous vancomycin and meropenem were de-
escalated to piperacillin/tazobactam based on suscepti-
bility results. White blood cell count, serum C-reactive 
protein level, and white cell count in dialysis effluent nor-
malized in two weeks.

Orange loose stool turned green in five  days, and 
remained loose even after another week. Although 
Clostridium difficile toxin was negative, oral metronida-
zole was started considering the possibility of Clostridium 
difficile colitis given the character of the stool. Colonos-
copy on hospital day seventeen revealed mucosal hemor-
rhage and ulcers in the entire right colon and the terminal 
ileum (Fig. 2), which are supplied by the superior mesen-
teric artery (SMA), while the remaining colon was normal. 
These findings were compatible with the consequence of 
NOMI. Differential diagnosis of the mucosal hemorrhage 
and ulcers in the right colon included cytomegalovirus 
colitis and intestinal tuberculosis, both of which were 
denied serologically and histologically. Stool culture was 
negative for Salmonella, Campylobacter, Shigella, Vibrio 
parahaemolyticus, Clostridium difficile, and enteropatho-
genic Escherichia coli.

Ultrasound imaging of the SMA showed the peak sys-
tolic velocity of 237 cm/s, which implied its stenosis [1]. 
Three weeks after admission, her diarrhea ceased, and she 
resumed oral intake without recurrent abdominal pain or 
diarrhea (Fig. 3).

Fig. 1   Computed tomography 
on admission revealed hepatic 
portal venous gas (a), pneuma-
tosis intestinalis in the ascend-
ing colon (b, arrowheads), 
and severe calcification of the 
aorta (a, b). Each image in a, b 
was obtained before and after 
administering a contrast agent, 
respectively
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Discussion

NOMI is a rare complication in PD patients [2] and has 
a high mortality rate once it occurs [3]. In the presented 
case, the early detection of NOMI led to close hemody-
namic monitoring in the intensive care unit, sufficient fluid 
resuscitation, minimal use of vasopressors, and bowel rest, 
which contributed to her survival.

Although ischemia of the colon commonly occurs in the 
left colon in the general population, past studies show that 
patients with CKD experience right colon ischemia more 

often than left colon ischemia. A retrospective study of 
313 patients with colon ischemia revealed that right colon 
was the major site of ischemia (20%) after pancolonic 
ischemia (30%) in patients with CKD stage 5. While the 
left colon was the most affected site in the entire popula-
tion (33%), it accounted for only 5% in patients with CKD 
stage 5 with colon ischemia [4]. Left colon ischemia 
often occurs due to decreased blood flow of the water-
shed area between the SMA and the inferior mesenteric 
artery (IMA): the splenic flexure (Griffiths’ point) and 
sigmoid colon (Sudeck’s point) are anatomically weak to 
decreased blood flow [4]. The disease entity of ischemic 

Fig. 2   Colonoscopy revealed 
mucosal hemorrhage and 
ulcers—some of which were 
annular (a)—in the entire right 
colon and the terminal ileum (b) 
but not in other regions

Fig. 3   Clinical course of the 
patient is described. After 
3 weeks of antibiotic treatment, 
her diarrhea ceased, and she 
resumed oral intake without 
recurrent abdominal pain or 
diarrhea. CHDF continuous 
hemodiafiltration, IP intraperi-
toneal, IV intravenous, PO per 
oral
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colitis coincides with this etiology. In contrast, right colon 
ischemia is often due to insufficient decreased blood flow 
of the SMA, which normally supplies the terminal ileum 
and the ascending colon. NOMI is caused by decreased 
blood flow of the SMA or IMA often due to circulatory 
failure and vasoconstriction [5]. Sakai et al. reported that 
the left colon is more often affected in spontaneous colon 
ischemia than the right colon, whereas the right colon is 
more often damaged in shock-associated colon ischemia 
than the left colon [6]. Landreneau et al. proposed that 
the right colon is the most severely affected segment of 
the colon in cases with NOMI, since it has little collateral 
blood flow to compensate the deprived blood supply when 
vasoconstriction occurs [7]. This may well explain why 
right colon involvement is associated with severe colon 
ischemia and occurs frequently in patients with CKD on 
hemodialysis [8]. In the presented case, low blood pressure 
due to systemic inflammation caused by peritonitis had 
likely induced decreased blood flow of the SMA.

In summary, we described a case of a 70-year-old woman 
on PD due to CKD secondary to diabetic nephropathy pre-
sented with moderate abdominal pain and low blood pres-
sure, which turned out to be due to PD-related peritonitis 
caused by Pseudomonas putida complicated with NOMI. 
The long history of CKD and diabetes of the presented case 
might have caused the arteriosclerosis of the SMA, which 
made it vulnerable to the decreased blood flow due to sep-
sis and vasoconstriction. Low blood pressure and strong 
abdominal pain may be a clue to detect abdominal compli-
cations including NOMI. To the best of our knowledge, this 
is the first case report that shows colonoscopy images of the 
colonic ulcers post-NOMI and PD-related peritonitis.
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