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CASE SUMMARY

A 6-year-old boy presented with
rash, vomiting, and diarrhea. His med-
ical history was significant for pre-B
cell acute lymphoblastic leukemia sta-
tus post-allogenic hematopoietic stem
cell transplant 55 days previous.

IMAGING FINDINGS

Axial and coronal CT images of the
abdomen and pelvis with intravenous
contrast (Figures 1-3) demonstrated
diffuse mural thickening and excessive
mucosal enhancement of the small and
large bowel, with associated engorge-
ment of the vasa recta and mesenteric
stranding. The bowel was diffusely
fluid filled, consistent with patient’s
history of diarrhea.

The liver was diffusely enlarged,
consistent with hepatomegaly. There
was diffuse intrahepatic periportal
edema, which was causing mass effect
and narrowing of the portal veins.
Gallbladder abnormalities included
mural thickening, excessive enhance-

ment, cholelithiasis, intraluminal
sludge and pericholestic fluid.

There was diffuse mural thickening
and abnormal mucosal enhancement
of the bladder. Patient had known BK
virus-associated hemorrhagic cystitis.

DIAGNOSIS
Graft versus Host Disease (with
intestinal and hepatic involvement).
Differential diagnosis includes neu-
tropenic enterocolitis, clostridium dif-
ficile colitis, and viral enterocolitis.

DISCUSSION

Graft versus host disease (GVHD)
continues to be a major cause of
morbidity and mortality in patients
who have received allogenic hema-
topoietic stem cell transplantation
(HSCT). GVHD is a multi-organ dis-
ease secondary to activated donor
immune cells attacking host tis-
sue, and it occurs in both acute and
chronic forms."? The main target
organs involved in GVHD are the

skin, gastrointestinal tract, and liver.'
Clinical manifestations may include
rash, crampy abdominal pain, nau-
sea/vomiting, voluminous diarrhea,
and elevated bilirubin and/or liver
enzymes."? The most significant risk
factor for developing GVHD is HLA
mismatch, with a greater degree of
mismatch corresponding to a higher
likelihood of developing GVHD.?
Typically, symptom onset is before
100 days after the stem cell trans-
plant during the donor engraftment
stage.? The modified Glucksberg cri-
teria, which account for the number
and extent of target organ involve-
ment, are commonly used to assess the
severity of acute GVHD.!? Severity
ranges from mild, skin-only involve-
ment (grade I) to multi-organ disease
with severe skin and/or severe hepatic
involvement (grade IV)."? Depending
on the source and degree of HLA mis-
match, the incidence of grade II-1V
acute GVHD in the pediatric popula-
tion ranges between 19%-85%.2
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FIGURE 1. Axial contrast-enhanced CT images of the abdomen and pelvis. There is diffuse mural thickening and increased mucosal
enhancement of the small (thin white arrows) and large bowel (thick white arrows), with associated engorgement of the vasa recta (red
arrow) and mesenteric stranding (green arrow). The bowel is diffusely fluid filled, consistent with patient’s history of diarrhea.

FIGURE 2. Axial contrast-enhanced CT images of the abdomen. The liver is enlarged, consistent with hepatomegaly. There is diffuse intra-
hepatic periportal edema, which is causing mass effect and narrowing of the portal veins (black asterisk). Gallbladder abnormalities include
mural thickening and excessive enhancement, cholelithiasis, intraluminal sludge, and pericholestic fluid (red asterisk).

Typical CT findings of GI-acute
GVHD include moderate bowel-wall
thickening, mucosal hyperenhance-
ment, bowel dilatation, fluid-filled
small bowel, vasa recta engorgement,
and mesenteric stranding.* Any por-
tion of the GI tract can be involved,
from the esophagus to the rectum, and
involvement may be discontinuous.
Distribution may be helpful in distin-

guishing GVHD from other common
causes of bowel inflammation in the
HSCT patient. Neutropenic entero-
colitis is often limited to the ileocecal
region, with Clostridium difficile coli-
tis manifesting as a pancolitis.

CT findings with acute hepatic
GVHD are variable and nonspecific.
Hepatomegaly is almost universally
present, with other possible findings

including splenomegaly, ascites, or
periportal edema.? Interestingly, bil-
iary tract abnormalities, including
abnormal biliary tract enhancement,
dilatation of the common bile duct,
pericholecystic fluid, gallbladder wall
thickening, and biliary sludge, are
commonly seen coexisting with acute
GI GVHD and are not necessarily
indicative of acute hepatic GVHD.*
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FIGURE 3. Coronal contrast-enhanced CT images of the abdomen and pelvis. There is dif-
fuse mural thickening and excessive mucosal enhancement of the small (thin white arrows)
and large bowel (thick white arrows), with associated engorgement of the vasa recta (red
arrow) and mesenteric stranding (green arrow). The bowel is diffusely fluid filled, consistent
with patient’s history of diarrhea. There is diffuse mural thickening and mucosal hyperen-
hancement of the bladder (yellow arrow). Patient has known BK virus-associated hemor-

rhagic cystitis.

Although mild acute GVHD (grade
I) may be treated conservatively, sys-
temic glucocorticoid steroids are the
first line treatment for moderate and
severe acute GVHD (grades II-1V).!
Approximately 50% of patients
respond to the initial steroid therapy.
Patients with higher grades of GVHD,
and those who received HLA-mis-
matched donor transplants, are less
likely to respond.? Patients with acute
GVHD are at increased risk of devel-

oping chronic GVHD. Long-term sur-
vivability rates are inversely related
to the grade of acute GVHD, with
approximately 30% of patients with
grade III GVHD achieving long-term
survival, versus 5% of patients with
grade IV GVHD.?

CONCLUSION

Graft versus host disease is a poten-
tially devastating complication follow-
ing allogenic hematopoietic stem cell

transplantation. Unfortunately, it is dif-
ficult to distinguish the clinical manifes-
tations of GVHD from other potential
complications following HSCT, which
typically require a drastically differ-
ent treatment plan. Radiologists can
serve an important role in the correctly
diagnosing GVHD early in the disease
course by recognizing its classic CT
imaging features of diffuse bowel-wall
thickening with mucosal hyperenhance-
ment, bowel dilatation, fluid-filled
small bowel, vasa recta engorgement,
and mesenteric stranding.
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