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Case Report

Idiopathic hypereosinophilic syndrome complicated by computed
tomography-negative cerebral infarction, strangulated intestinal
obstruction, and hepatic portal venous gas: a case report of multi-
system involvement
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Background: Idiopathic hypereosinophilic syndrome (HES) is a rare disorder characterized by persistent
eosinophilia, which can lead to multi-organ dysfunction. Despite its highly heterogeneous clinical
manifestations, cardiac and neurological complications are the most significant contributors to patient
disability and mortality.

Case Description: We report the case of a 66-year-old man who was emergently admitted to the hospital
with the chief complaint of “sudden unsteady walking accompanied by deviation of the corner of the mouth
for 15 hours”. Laboratory tests revealed a significantly elevated eosinophil percentage (47.4%, count:
6.76x10°/L). Initial diagnostic evaluation, including head computed tomography (CT) combined with CT
angiography and CT perfusion, showed no significant abnormalities. However, magnetic resonance imaging
confirmed an acute infarct in the left basal ganglia-paraventricular area. To control hypereosinophilia,
dexamethasone (10 mg/day) was initiated. Due to the patient’s suboptimal therapeutic response, treatment was
escalated to prednisolone (15 mg three times a day) for intensive management 2 days later. Following clinical
stabilization, the regimen was transitioned back to dexamethasone for maintenance therapy (2.25 mg once daily
at discharge), in accordance with standard steroid tapering protocols in HES. On the seventh day, the patent
developed sudden signs of generalized peritonitis, and imaging revealed intestinal ischemia. By the tenth
day, the classic triad of strangulated intestinal obstruction had emerged; that is, progressive abdominal pain,
positive fecal occult blood (+++), and CT findings of a pneumoportogram with terminal ileal wall edema.
Emergency exploratory laparotomy confirmed extensive intestinal necrosis, necessitating radical intestinal
resection and jejunostomy. Following stepwise management, digestive tract reconstruction (jejunostomy
reduction and end-to-side anastomosis of the small intestine and colon) was successfully performed. Current
follow-up indicates a good prognosis.

Conclusions: This case provides valuable clinical insights into the early identification and management of

thrombotic critical conditions secondary to idiopathic HES. It also highlights multi-dimensional intervention
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strategies for short bowel syndrome, expanding post-intestinal resection management pathways.
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Introduction

Hypereosinophilic syndrome (HES) is a rare hematological
disorder characterized by persistent eosinophilia (absolute
eosinophil count >1.5x10%/L) and multi-organ dysfunction
(1,2). The latest classification system of the World Health
Organization categorizes HES into three major subtypes:
clonal (associated with stem cell/myeloid neoplasms),
reactive (caused by parasitic infections, allergic diseases, or
lymphoproliferative disorders), and idiopathic (3).

Epidemiological studies estimate an annual incidence
rate for HES of 0.36-6.3 per 100,000 individuals, with a
significant male predominance (male-to-female ratio: 9:1) (4).
Although more common in individuals aged 20-50 years,
HES can occur across all age groups (5,6).

The multifactorial mechanisms of organ damage in HES
include: (I) direct eosinophilic infiltration causing tissue
edema; (II) cytotoxic granule protein deposition leading
to fibrosis; and (III) procoagulant microparticle release
promoting thrombosis (7). The clinical manifestations of
HES are highly heterogeneous. At the initial diagnosis,
HES most commonly involves the skin (57%), respiratory
system (54%), and digestive system (31%). Conversely,
cardiac (<5%) and neurological (8%) complications are
less frequent but represent the leading causes of disability-
adjusted life years lost (8,9).

Challenges in the diagnosis and management of
HES include: (I) differentiating it from mimics, such
as eosinophilic granulomatosis with polyangiitis and
Interleukin-5-driven diseases; and (II) balancing urgent
interventions for life-threatening complications with the
prevention of irreversible organ damage (10). Neurological
complications range from peripheral neuropathy and
cerebral embolism to eosinophilic meningitis (11,12).

This case is particularly significant, as it is the first
reported instance of HES presenting with dual critical
conditions; that is, acute cerebral infarction, and
strangulated intestinal obstruction secondary to hepatic
portal venous gas (HPVQ). It provides new evidence for the
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early recognition of thromboembolic events and highlights
the importance of a multidisciplinary treatment approach.
We present this article in accordance with the CARE
reporting checklist (available at https://qims.amegroups.
com/article/view/10.21037/qims-2025-1070/rc).

Case presentation

A 66-year-old male was emergently admitted to Hangzhou
First People’s Hospital on August 19, 2024 (Day 0), with the
chief complaint of “sudden unsteady walking accompanied
by deviation of the corner of the mouth for 15 hours”.
Neurological examination revealed right central facial
paralysis, characterized by shallowing of the nasolabial fold,
and tongue deviation to the right when protruded, along
with grade IV muscle strength in the right lower limb,
increased muscle tone, and positive bilateral Babinski signs.

Laboratory tests revealed a white blood cell count of
14.3x10°/L, of which, eosinophils accounted for 47.4%
(absolute value: 6.76x10°/L), and a platelet count of 64x10’/L.
An emergency triple head computed tomography (CT)
[plain scan + computed tomography angiography (CTA)
+ computed tomography perfusion (CTP)] ruled out
hemorrhage and major vascular lesions (Figures 1,2).
Upon admission, the patient reported a 15-hour history of
symptoms, exceeding the standard 4.5-hour time window for
intravenous thrombolysis (IVT) as per the American Heart
Association/American Stroke Association guidelines (13).
Additionally, the laboratory results revealed a platelet count
of 64x10°/L, which further contraindicated IVT due to an
increased risk of bleeding. Head CTA and CTP excluded
large-vessel occlusion, and thrombocytopenia necessitated
cautious anticoagulation strategies over thrombolytic
therapy.

Nadroparin [2,050 International Unit (IU) every
12 hours (Q12H)] was initiated as anticoagulant therapy.
Concomitantly, butylphthalide was administered for
neuroprotection, alongside atorvastatin (20 mg once
daily), mecobalamin [500 pg intravenous (IV) once daily],
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Figure 1 Results of cranial plain scan, CTP imaging, and CTA of the head and neck on admission. (A-E) Cranial CT plain scan and
CTP examination: no obvious abnormalities were observed. (F-L) Cranial CTA examination indicated the presence of arterial plaques,
but no other abnormal findings were observed. CT, computed tomography; CTA, computed tomography angiography; CTP, computed
tomography perfusion.
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Figure 2 Results of cranial CTV enhancement and three-dimensional reconstruction. (A-D) Three-dimensional reconstruction images

of cranial CTV: no significant abnormalities were detected. (E-I) Cross-sectional images of cranial CTV enhancement: no significant

abnormalities were detected. CTV, cranial computed tomography venography.

and cerebroprotein hydrolysate (60 mg IV once daily) as
part of a multidisciplinary brain protection regimen (14).
Moreover, butylphthalide, a neuroprotective agent that
has been shown to improve cerebral microcirculation and
reduce ischemic brain injury, was administered based on
clinical trials demonstrating its efficacy in acute ischemic
stroke (15,16). Concomitant with anticoagulation, a
multidisciplinary brain protection regimen was initiated,
including atorvastatin (20 mg once daily), mecobalamin
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(500 pg IV once daily), and cerebroprotein hydrolysate
(60 mg IV once daily). Mecobalamin—a coenzyme form of
vitamin B12—facilitates myelin repair, while cerebroprotein
hydrolysate—composed of amino acids and peptides—
promotes neuronal differentiation and synaptogenesis
17,18).

The patient’s condition deteriorated 24 hours after
admission; muscle strength in the right limb progressively
declined to grade II; D-dimer levels surged to 7,050 pg/L,
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Figure 3 Results of pulmonary vascular CTA and three-dimensional reconstruction. (A,B) Three-dimensional reconstruction images of

pulmonary vascular CTA, indicating thrombi in the left and right pulmonary arteries. (C,D) Cross-sectional images of pulmonary vascular

CTA, indicating thrombi in the left and right pulmonary arteries. The red circles: indicate the low-density shadow of thrombi within the left

and right pulmonary arteries. CTA, computed tomography angiography.

and magnetic resonance imaging (MRI) confirmed an
acute infarction in the left basal ganglia region. The
antithrombotic regimen was escalated to clopidogrel 75 mg
once daily. Meanwhile, chest CT revealed an infiltrative
shadow in the right lung with accompanying pleural
effusion, prompting the initiation of empirical antibiotic
therapy with Ceftazidime.

On Day 3, imaging confirmed pulmonary embolism
via pulmonary vascular CTA, and ultrasound of both
lower extremities revealed multiple arterial plaques and
thrombosis in the intermuscular veins of the right lower
leg (Figures 3,4). Anticoagulation therapy was intensified
with nadroparin (4,100 IU Q12H). On Day 4, the
patient developed respiratory failure [peripheral oxygen
saturation (SpO,) <90%], his D-dimer levels exceeded
50,000 pg/L, and his platelet count dropped to 37x10°/L,
presenting a “thrombosis-bleeding” treatment dilemma.
Thrombocytopenia was initially attributed to eosinophil-
mediated consumptive coagulopathy, with serial platelet
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counts showing a decline from 64x10°/L (admission) to
37x10°/L (Day 4). Heparin-induced thrombocytopenia
(HIT) was ruled out due to: (I) the onset of thrombocytopenia
within 48 hours of nadroparin initiation, which was shorter
than the typical 5-10-day latency period for HIT (19); and
(II) a platelet count decline of <50% from the baseline,
which was below the diagnostic threshold for HI'T (20).
Noting persistent fevers, worsening leukocytosis, and
negative blood cultures, antibiotic therapy was escalated
from ceftazidime to meropenem. This decision was based
on: (I) the failure of broad-spectrum cephalosporin therapy
within 72 hours; (I) a high suspicion of hospital-acquired
pneumonia (HAP) in the context of mechanical ventilation;
and (III) risk factors for multidrug-resistant pathogens.
After consultation with the Department of Hematology,
dexamethasone (10 mg once daily) was initiated to control
hypereosinophilia. Due to persistent eosinophilia, the
therapy was switched to prednisolone (15 mg three times
a day), a higher-potency glucocorticoid, to achieve rapid
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Figure 4 Results of pulmonary vascular CTA and three-dimensional reconstruction. (A,B) Three-dimensional reconstruction images

of pulmonary vascular CTA, indicating resolution of thrombi in the left and right pulmonary arteries. (C,D) Cross-sectional images

of pulmonary vascular CTA, indicating resolution of thrombi in the left and right pulmonary arteries. CTA, computed tomography

angiography.

immune suppression.

On Day 14, the classic triad of acute abdomen appeared;
that is, diffuse abdominal tenderness, reduced bowel sounds,
and CT evidence of intestinal pneumatosis. Bone marrow
biopsy confirmed idiopathic HES, showing an increased
proportion of eosinophils without evidence of clonality
(Figure 5). Serological and laboratory investigations to
exclude secondary eosinophilia were performed: specific
allergen tests (including immunoglobulin E against common
aeroallergens and food allergens) were negative; parasitic
examinations (stool ova and parasite test, serum antibodies
against Toxocara, Strongyloides, and Schistosoma) showed
no abnormalities; and autoimmune panels (including the
antinuclear antibody, anti-neutrophil cytoplasmic antibody,
and anti-phospholipid antibody) were all within normal
ranges. These findings ruled out reactive and secondary
etiologies, supporting the diagnosis of idiopathic HES.

Despite stepwise anti-infection treatments, a follow-up
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CT on the 14th revealed HPVG with terminal ileal edema
(Figure 6). Emergency exploratory laparotomy confirmed
extensive intestinal necrosis, extending from 80 cm distal
to the ligament of Treitz to the ascending colon. A radical
intestinal resection was performed, leaving a residual small
intestine of less than 50 cm, followed by a jejunostomy.
By Day 28, with eosinophil counts normalized, the steroid
regimen was gradually tapered: prednisolone was first
reduced to 10 mg three times a day over 7 days, and the
patient was then transitioned to dexamethasone (5 mg) once
daily to minimize adrenal suppression.

Postoperatively, intensive care unit management
focused on respiratory and circulatory support, balancing
anticoagulation with the risk of bleeding (platelet
transfusion and proton pump inhibitors), and titration of
hormone therapy (dexamethasone 5 mg — 3 mg once daily).
The Department of Gastrointestinal Surgery implemented
a three-stage nutritional support plan. During the acute
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Figure 5 Results of bone marrow aspiration in the patient. (A,B) Bone marrow morphology shows significant eosinophil hyperplasia,

accounting for >30% of the total cell count. Staining method: HE staining; magnification: A: x20; B: x40. HE, hematoxylin and eosin.

Figure 6 Results of abdominal CT examination. (A) Abdominal CT examination on September 10 showed no obvious pneumoprosis in the

liver. (B) Abdominal CT examination on September 14 showed obvious pneumoprosis in the hepatic portal vein. The white arrows indicate

the presence of low-density, branching gas shadows within the portal venous system. (C) Abdominal CT re-examination after the operation

on September 20 showed that the pneumoprosis had been absorbed. CT, computed tomography.

phase, total parenteral nutrition (PN) was administered. In
the transitional phase, enteral nutrition (EN) with Peptisorb
was introduced alongside restrictive PN. In the stable
phase, the EN formula was optimized with dietary fiber
supplementation.

On Day 114, digestive tract reconstruction was
successfully completed, including stoma reduction and
end-to-side anastomosis of the small intestine and colon.
The anticoagulation regimen was adjusted to nadroparin
4,100 IU once daily to prevent re-embolism. At the
time of discharge, dexamethasone 2.25 mg once daily
was maintained, and follow-up confirmed a sustained
normalization of eosinophil levels.

All procedures in this study were performed in
accordance with the Declaration of Helsinki and its

© AME Publishing Company.

subsequent amendments. The study was approved by the
Institutional Review Board of Hangzhou First People’s
Hospital (No. 2025ZN080-1). Written informed consent
was obtained from the patient for the publication of this
case report and the accompanying images. A copy of the
written consent form is available for review by the editorial
office of this journal.

Discussion

Individual cases of cerebral infarction secondary to
idiopathic HES have been reported (21-25); however, the
spatiotemporal evolution and pathological mechanisms
underlying the multi-system thrombotic events it triggers
are not yet fully understood. Quantitative research on the
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threshold of eosinophil-mediated endothelial injury and
the sequence of multi-organ embolism is limited. Further,
no complete case report has documented idiopathic HES-
related HPVG as a terminal event. This case presents a
complex and rare scenario of idiopathic HES with mult-
system involvement, severe thrombotic complications, and
gastrointestinal manifestations.

The patient initially presented with acute neurological
deficits. Significantly elevated peripheral blood eosinophils
(absolute count: 6.76x10°/L) provided an early indication
of idiopathic HES. The diagnostic workup was critical
in differentiating idiopathic HES from mimics: allergen
tests, parasitic examinations, and autoimmune panels were
negative, excluding reactive and secondary causes; and
the absence of FIPILI-PDGFRA fusion ruled out clonal
subtypes (26,27). This case shows that a comprehensive
workup is essential, as clonal HES may require imatinib,
while idiopathic HES requires steroid maintenance.

The patient’s response to corticosteroids and durable
remission further supported a diagnosis of idiopathic
HES (28). Notably, while emergency triple head CT (plain
scan + CTA + CTP) revealed no large-vessel occlusion or
perfusion abnormalities, subsequent MRI confirmed an acute
infarction in the basal ganglia, showing that eosinophil-
mediated microvascular embolism may evade detection on
routine imaging (29). The imaging-clinical discrepancy
suggests a unique “biphasic pattern” in eosinophil-
related cerebral infarction, characterized by direct blood-
brain barrier disruption via eosinophil granule proteins
and microcirculatory disturbances from the release of
procoagulant substances like tissue factor and plasminogen
activator inhibitor-1 (30). This observation provides two
key clinical insights: (I) negative CTA results do not exclude
idiopathic HES-related cerebral infarction, requiring close
monitoring for distal microvascular embolism induced
by eosinophil microparticles; and (II) eosinophil-derived
extracellular traps, forming a “thromboinflammatory
network” via NETosis can sustain thrombosis even with
normal vascular imaging (31).

This case exemplifies the HES-associated “thrombotic
storm;” within 24 hours of admission, the patient exhibited
rapidly progressive neurological deficits, an exponential
rise in D-dimer, and multi-system embolism (cerebral,
pulmonary, and lower limb venous thrombosis), confirmed
by multimodal imaging, reflecting eosinophil-mediated
fulminant thrombosis. A distinct “three-level thrombus
cascade” was observed: (I) eosinophil granule proteins
disrupted vascular endothelial tight junctions and activated
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the extrinsic coagulation pathway; (II) eosinophil-derived
microparticles carrying tissue factor bound to platelet
glycoprotein VI, creating a procoagulant microenvironment;
and (III) eosinophils released plasminogen activator
inhibitor-1 at concentrations ~15 times higher than normal,
stabilizing thrombi and impairing fibrinolysis (32). A
“biphasic dissociation” between cerebrovascular imaging
(CTA/CTP) and pathology was notable: (I) eosinophil
infiltration caused blood-brain barrier disruption and
microvascular spasm rather than mechanical large-
vessel occlusion; and (II) positron emission tomography—
CT demonstrated CD125" eosinophil aggregation in
the infarction area, indicating localized inflammation-
thrombosis crosstalk (33). The mesenteric embolism likely
originated from eosinophil-endothelial adhesion and
coagulation-complement interactions (34).

On Day 4, acute respiratory failure (arterial partial
pressure of oxygen/fraction of inspired oxygen =180),
extremely elevated D-dimer (52,870 pg/L), and critical
thrombocytopenia (37x10°/L) created a challenging
“thrombosis-bleeding scale imbalance”. Treatment required
balancing anticoagulation necessity, the risk of bleeding,
and complex immunopathology. Management included
continuing nadroparin (4,100 IU Q12H) for pulmonary
embolism control and administering dexamethasone (10 mg
once daily) to inhibit the Janus Kinase-Signal Transducer
and Activator of Transcription pathway and promote
eosinophil apoptosis. Human Leukocyte Antigen-matched
platelet transfusions were guided by thromboelastography
to maintain hemostasis. This approach was based on the
understanding that HES-associated thrombocytopenia is
primarily consumptive, and appropriate anticoagulation
may mitigate excessive platelet consumption (35,36).

Although thrombocytopenia contraindicates the
use of warfarin or unfractionated heparin, it does not
preclude the use of oral anticoagulants or low-molecular-
weight heparin (LMWH) (37). In this case, LMWH
was chosen, successfully reversing pulmonary embolism
and preventing further cerebral infarction progression.
Anticoagulation with LMWH was initiated to address
microvascular thrombosis secondary to eosinophil-mediated
hypercoagulability. Therefore, in patients with HES and
documented thromboembolic events, the early initiation of
LMWH may improve outcomes by addressing eosinophil-
mediated hypercoagulability (38). This recommendation
is rooted in case series demonstrating reduced recurrent
thrombosis with LMWH in HES, though randomized data
are lacking (38). In non-thrombotic HES, anticoagulation
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should be tailored to individual risk factors, such as the
eosinophil count and organ involvement.

Nadroparin was selected as the anticoagulant due
to its documented utility in HES-related thrombotic
events (14), balancing the need to mitigate eosinophil-
mediated hypercoagulability against the bleeding risk
of thrombocytopenia. Unlike unfractionated heparin
[contraindicated in severe thrombocytopenia (39)] or warfarin
[which carries a risk of exacerbated bleeding (40)], LMWHs
have a more favorable safety profile in mild-to-moderate
thrombocytopenia when thrombosis risk predominates (41).
This aligns with evidence that LMWHs can disrupt
eosinophil-derived procoagulant microparticles (32).
Neuroprotective agents were chosen based on their
established roles in acute ischemic stroke; butylphthalide
improves cerebral microcirculation (15,16), atorvastatin
stabilizes endothelial function (42), mecobalamin supports
myelin repair (17), and cerebroprotein hydrolysate promotes
neuronal recovery (18). This multimodal approach targeted
both thromboinflammatory mechanisms and secondary
brain injury.

Two critical events marked key diagnostic and
therapeutic turning points: (I) the temporal progression
of acute abdomen—from early mesenteric ischemia signs
(abdominal pain and constipation) to HPVG-driven
strangulated obstruction, following a 14-day “ischemic
compensation—decompensation” process; and (II) the bone
marrow biopsy confirmation of idiopathic HES, excluding
clonal and secondary etiologies and identifying eosinophil-
mediated microangiopathy as the core mechanism.

HPVG formation in HES follows a “three-level
cascade”: (I) eosinophil toxic proteins (major basic
protein and eosinophil peroxidase) damage the intestinal
mucosal barrier and induce microvascular spasm; (II)
aerogenic bacteria infiltrate the portal system through the
compromised mucosa; and (III) ischemia-reperfusion injury
increases intestinal permeability, allowing gas entry into
the bloodstream. A 10-day interval separated the initial
abdominal pain (Day 4) and HPVG appearance (Day 14).
CT imaging during this period revealed no mesenteric
vascular occlusion, suggesting microcirculatory embolism
predominance. This highlights the need for an “HES
intestinal ischemia risk score” to improve early detection.

Postoperative management employed an “anticoagulation
and anti-inflammation dual-track strategy”: LMWH was
restarted 6 hours post-surgery, and the dexamethasone
dosage was dynamically adjusted based on the eosinophil
apoptosis index. To enhance the early detection of intestinal
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ischemia, we recommend ultra-high-resolution CT
combined with serum intestinal fatty acid-binding protein
detection (43). Additionally, while initial anti-infective
therapy created a misleading “pseudo-remission”, the
monitoring of key indicators (e.g., pain changes with body
position, bowel sound alterations relative to analgesics,
and inflammatory marker decreases coinciding with rising
D-dimer levels) was crucial (44). The antibiotic escalation
to meropenem reflected HAP management guidelines,
addressing nosocomial infection and bacterial translocation
risks from ischemic mucosa (45).

The patient had reported abdominal pain and
constipation 10 days prior to his admission, which raised
concern for early mesenteric ischemia. However, due to
right lower quadrant pain localization and the absence of
mesenteric embolism/thrombosis on initial CT, he was
diagnosed with appendicitis with incomplete obstruction,
leading to conservative treatment. Recurrence followed
initial symptom improvement, complicating the condition,
delaying definitive treatment, and increasing management
difficulty. For future HES patients presenting with
abdominal pain and constipation, the monitoring of acute
mesenteric ischemia is essential. If symptoms recur after
conservative treatment, timely surgical intervention should
be considered to prevent severe ischemia and necrosis.
Further, in HPVG cases, postoperative CT should be used
to monitor pneumatosis resolution.

The successful management of this case relied
heavily on multidisciplinary collaboration (46). The
emergency department initiated early antithrombotic and
neuroprotective measures. The hematology, respiratory
medicine, and gastroenterology departments managed
hypereosinophilia, pulmonary infections/embolism, and
gastrointestinal complications. Further, the gastrointestinal
surgery department’s “three-stage nutritional support” plan
was crucial post-extensive resection. Anticoagulation regimen
adjustiments and corticosteroid titration required close multi-
specialty coordination throughout the patient’s treatment.

Conclusions

This case report underscores the importance of the early
detection of HES in patients presenting with atypical
thrombotic and multi-system manifestations. The complex
management challenges, including the “thrombosis-
bleeding” paradox and severe gastrointestinal complications,
highlight the necessity of a multidisciplinary approach.
Further research is needed to gain a deeper understanding
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of the pathophysiological mechanisms of HES-related
thrombosis and to develop more effective diagnostic and
treatment strategies.
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