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Introduction: Non-occlusive mesenteric ischemia
(NOMI) is a rare but potentially fatal complication
of postoperative enteral nutrition, reported follow-
ing surgeries for gastrointestinal cancers, including
esophageal cancer. Case presentation: A 77-year-
old male underwent thoracoscopic-assisted subtotal
esophagectomy. Enteral nutrition was initiated grad-
ually and initially well-tolerated. On postoperative
day (POD) 5, the patient developed reduced urine
output, mild abdominal distension, and diarrhea,
which temporarily improved. However, on POD
6, he experienced cardiopulmonary arrest. Imaging
revealed portal vein and intestinal emphysema as
NOMI. Emergency surgery revealed extensive in-
testinal necrosis due to vascular spasm. Despite the
intervention, the patient succumbed to multiple or-
gan failure on POD 7. Conclusion: NOMI seems to
be exacerbated by high-osmolarity enteral nutrition
and bacterial overgrowth. Typical early symptoms of
NOMI did not exist, and diagnosis was challenging.
This case highlights the need for careful monitor-
ing during enteral nutrition in high-risk patients and
emphasizes the importance of early detection and
individualized management to prevent NOMI-related
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INTRODUCTION

Non-occlusive mesenteric ischemia (NOMI) is a
rare but potentially fatal postoperative complication
that can arise during enteral nutrition following
esophageal cancer surgery. Although early enteral
nutrition is crucial for preserving intestinal integrity
and reducing the risk of infectious complications, it
can sometimes lead to intestinal ischemia. [1] [2]
[3] The reported incidence of postoperative NOMI
varies between 0.1% and 3.5%, depending on the
underlying condition and type of surgical interven-
tion. [4] Despite significant advancements in post-
operative care, the exact mechanisms, risk factors,
and effective preventive measures for NOMI remain
poorly understood, posing challenges for clinical
management.

This case highlights the delicate balance between
the benefits and risks of early enteral nutrition and
underscores the need for further research to optimize
postoperative care strategies. Key areas of focus in-
clude the development of predictive biomarkers for
early detection of NOMI, evaluating optimal enteral
nutrition formulations and administration rates, and

establishing standardized monitoring protocols to
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identify and address ischemic events at their earliest
stages.

CASE REPORT

A 77-year-old male with a history of hypertension
and chronic obstructive pulmonary disease (COPD)
was independent in daily life and had a performance
status (PS) of 0 before surgery. He was diagnosed
with early-stage esophageal cancer and underwent
endoscopic submucosal dissection (ESD) over five
years ago. One year before this admission, an en-
larged lymph node in the abdominal cavity was
detected, raising suspicion of recurrence. Following
detailed evaluations, a thoracoscopic-assisted subtotal
esophagectomy with two-field lymph node dissection
was planned. (Figure 1, 2) Feeding jejunostomy
was also created concurrently at 15 cm from the
Treitz's ligament.

The surgery lasted approximately seven hours,
with an estimated blood loss of 340 ml. The pa-
tient's vital signs remained stable throughout the
procedure. Postoperatively, he was transferred to the
intensive care unit (ICU) for circulatory support.
His condition stabilized, and all medications were
discontinued the following day.

On postoperative day (POD) 5, the patient was
transferred from the ICU to a general ward. Enteral
nutrition was initiated by ELENTAL® (761 mOsm/
L) on POD 2 at a rate of 10 mL/hour, increasing

by 10 mL/hour per day using PEPTAMEN® AF
(440 mOsm/L), following a standardized protocol
designed to minimize gastrointestinal stress while
providing adequate nutritional support. This ap-
proach aligns with current guidelines recommending
gradual escalation to assess patient tolerance and
mitigate complications such as intestinal ischemia.
The patient initially tolerated feeding well, with no
immediate gastrointestinal complications observed.

On POD 5, the patient exhibited reduced urine
output, mild abdominal distension, and diarrhea at
midnight. These symptoms improved with medica-
tion, and his vital signs remained stable. However,
early on the morning of POD 6, the patient devel-
oped impaired consciousness and suffered a cardio-
pulmonary arrest. Return of spontaneous circulation
(ROSC) was achieved following prompt cardiopul-
monary resuscitation. Display the blood test findings
in chronological order. (Table 1) A CT scan re-
vealed portal vein and intestinal emphysema, leading
to a diagnosis of non-occlusive mesenteric ischemia
(NOMI). (Figure 3, 4)

Thus, an emergency operation was performed to
resect necrotic intestinal segments nearly 300 cm.
Extensive intestinal necrosis was observed, pre-
dominantly from jejunum to ileum. Although no
significant obstruction of the mesenteric artery was
detected, vascular spasm and blood flow insufficien-
cy were evident, mainly distal to the site of the
enterostomy as indicated by the preoperative CT im-

Figure 1. An enlarged lymph node was observed on the
lesser curvature of the gastric cardia, and squamous cell
carcinoma (SCC) was diagnosed by fine-needle aspira-
tion (FNA).

Figure 2. The enlarged lymph nodes showed high fluoro-
deoxyglucose (FDG) uptake.
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Table 1. Blood Test Results During Follow-Up

POD4 POD5 POD6 (post-emergency)

Normal range Unit
WBC 9.4 7.42 18.34 3.30 ~ 8.60 x10°/uL
Neutrophils 83.3 81.6 83.8 40.0 ~ 75.0 %
RBC 3.74 3.97 4.51 4.35~5.55 x10%uL
Hb 11 11.8 13 13.7 ~16.8 g/dL
Ht 34 36.9 43.2 40.7 ~ 50.1 %
Plt 115 141 208 158 ~ 348 x10°/uL
Alb 2.9 3 2.8 4.1 ~5.1 g/dL
T-Bil 1.2 1.2 1.6 04~1.5 mg/dL
AST 25 48 88 13 ~30 U/L
ALT 19 41 95 10 ~ 42 U/L
LDH 183 205 370 124 ~ 222 U/L
CK 230 102 90 59 ~ 248 U/L
Amy 24 32 167 44 ~ 132 U/L
BUN 13.8 12.1 41.1 8.0 ~20.0 mg/dL
Crea 0.59 0.56 2.09 0.65 ~ 1.07 mg/dL
Na 137 137 144 138 ~ 145 mmol/L
K 4.1 4 4.6 3.6 ~4.8 mmol/L
Cl 107 104 101 101 ~ 108 mmol/L
Ca 7.9 8.3 9 8.8 ~10.1 mg/dL
CRP 11.27 10.67 7.08 <0.14 mg/dL
PT 459 70 ~ 130 %
APTT 26.3 24.0 ~ 34.0 sec
INR 1.59 0.90 ~ 1.10
Fib 471 200 ~ 400 mg/dL
D-dimer 21.6 =1.0 ug/mL
Blood Gas Analysis
pH 6.864 7.35 ~17.45
PaCO: 55.9 35.0 ~48.0 mmHg
PaO: 96.1 83.0 ~ 108.0 mmHg
HCOs" 10.1 21.0 ~28.0 mmol/L
BE -23.4 -3~3 mmol/L
Lactate 18 0.5~1.5 mmol/L

Figure 4. Blood flow to the in-
testinal tract is preserved up to
the vicinity of the Treitz liga-
ment, but decreased blood flow
is observed in the intestinal wall
distal to the enterostomy inser-
tion site. In addition, intrahepatic
portal venous gas is present,
although ascites is limited to the
liver surface.

]
[}
\
!
)

Figure 3. The small intestine exhibited wide-
spread decreased blood flow and thinning of the
intestinal wall.
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Figure 5. Macroscopically, the mucosa appeared black
in color with edema from the enterostomy insertion site
onward.

ages. (Figure 3, 5) Intraoperative findings revealed
pale, ischemic intestinal segments with a poor cap-
illary refill, confirming compromised mesenteric
perfusion. Despite surgical intervention, the patient’s
condition deteriorated, progressing to multiple organ
failure. He passed away on POD 7 in the ICU.

DISCUSSION

NOMI is characterized by mesenteric artery spasms
and reduced intestinal blood flow, leading to isch-
emia. High-osmolarity enteral nutrition solutions are
believed to exacerbate mucosal stress and compro-
mise blood flow. [5] [6] [7] [8] Other contrib-
uting factors include bacterial overgrowth, mucosal
barrier damage, vascular endothelial injury, and the
production of inflammatory cytokines, which collec-
tively aggravate ischemia and complicate its clinical
course. [9] [10]

In this case, the rapid progression of intestinal
ischemia following the initiation of enteral nutri-
tion underscores the need for heightened vigilance
during the early postoperative period. Early nonspe-
cific symptoms, such as mild abdominal discomfort,
distension, and decreased urine output, were not
adequately recognized or addressed, as they were
attributed to the expected effects of enteral nutrition
and the normal postoperative course. [11] These
signs may have been precursors to the catastrophic
events that ensued. Enhanced monitoring protocols
and earlier interventions might have altered the out-
come.

Despite its rarity, NOMI remains a life-threat-

ening complication of early postoperative enteral

feeding, with an incidence of feeding-related bowel

necrosis ranging from 1.2% to 1.7%. [8] The onset
of NOMI has been reported to occur 1 to 17 days

(median 6 days) after the start of enteral nutrition

after esophagectomy [12], and post-operative NOMI

is reported to occur around 1 to 12 days. [11] [13]

The fatality rate for NOMI is extremely high, reach-

ing 41-100% in the reported range. [11]

NOMTI's pathogenesis and clinical characteristics
are poorly understood due to its rarity. Previous
studies have proposed the following mechanisms for
feeding-related NOMI: [11]

1: The absorption of intraluminal nutrients may in-
advertently increase the energy demands of meta-
bolically stressed enterocytes, promoting splanch-
nic blood flow. In the context of hypoperfusion
or inadequate resuscitation, this increased energy
demand, coupled with a diminished oxygen sup-
ply, exacerbates mesenteric ischemia.

2: Enteral feeding in the setting of ileus can facil-
itate bacterial overgrowth, accumulating intralu-
minal gas and toxins that compromise mucosal
integrity.

Nutritional management also warrants closer scru-
tiny. In this case, the hyperosmolar nutritional solu-
tion may have contributed to intestinal ischemia by
imposing additional stress on the intestinal mucosa.
Tailored nutritional plans with lower initial infusion
rates, gradual escalation, and close monitoring are
essential, particularly for elderly patients or those at
high risk of circulatory failure. These recommenda-
tions are consistent with guidelines from the Euro-
pean Society for Clinical Nutrition and Metabolism
(ESPEN), emphasizing individualized approaches
to minimize complications and improve patient out-
comes. [14]

In our clinical experience with NOMI, enteral
feeding was initiated at a low rate and incremen-
tally increased while carefully monitoring for feed-
ing intolerance. Nevertheless, abdominal distension
occurred unexpectedly without prior warning signs.
Additionally, diarrhea suggested a potential gastro-
intestinal motility disorder, and we should either
reduce the infusion rate or temporarily suspend
feeding. Early diagnosis is critical to prevent bowel

necrosis and perforation, but this remains challeng-
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ing for two reasons: [15]

1: Mild gastrointestinal symptoms, such as ab-
dominal pain and distension, are relatively
common in patients receiving enteral nutrition
post-esophagectomy, potentially masking early
signs of NOML

2: Vital signs often remain within normal limits
during the ecarly stages of NOMI, as observed in
our cases.

The lack of effective multidisciplinary collabo-
ration also emerged as a critical issue. Improved
communication among physicians, nurses, and di-
etitians could have facilitated earlier recognition of
subtle symptoms such as decreased urine output and
abdominal discomfort. A team-based approach is es-

sential to optimize outcomes in high-risk cases.

CONCLUSION

Non-occlusive mesenteric ischemia (NOMI) is a
rare but life-threatening complication of postoper-
ative enteral nutrition, particularly challenging to
diagnose early due to its nonspecific symptoms and
the stability of vital signs in its initial stages. This
case underscores the critical importance of gradu-
al feeding escalation, tailored nutritional protocols,
and close monitoring of gastrointestinal and hemo-
dynamic parameters to minimize risk. Multidisci-
plinary collaboration among physicians, nurses, and
dietitians is pivotal in identifying subtle signs early
and implementing timely interventions. To improve
outcomes, further research is needed to establish
predictive biomarkers, optimize feeding strategies,
and standardize monitoring protocols to prevent and
manage NOML.
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