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Inflammatory myofibroblastic tumors (IMT) are rare soft tissue tumors of intermediate ma-
lignant potential with tendency for local recurrence. Although they can occur at all age
groups, occurrence in infants is extremely unusual and their imaging characteristics are
not well described. A 3-month-old female infant presented with gradually progressive ab-
dominal distention without any fever or weight loss. She had a large ill-defined homogenous
hypodense lesion of size 8.4 x 11.4 x 11.3 cm (APxTraxSag) in the abdomen showing mild
delayed post contrast enhancement. She underwent exploratory laparotomy with gross to-
tal excision of mesenteric mass, histopathology of which was suggestive of IMT. She had
recurrence within 6 months of complete resection with a well-defined heterogeneously en-
hancinglesion of size 1.8 x 1.8 x 2.3cm (APxTraxSag) in right paravesical region abutting the
bladder without invasion with a similar lesion of size 4.4 x 2.1 x 3 cm (APxTraxSag) in left
subdiaphragmatic region abutting superior surface of spleen (no invasion). Since, surgery
in our patient would have entailed splenectomy and partial cystectomy, systemic therapy
with ceritinib (anaplastic lymphoma kinase [ALK] inhibitor) was planned for her with which
she had a near complete response after 2 months. A high index of suspicion is required to

Abbreviations: IMT, inflammatory myofibroblastic tumor; IHC, immunohistochemistry; CT, computed tomography; US, ultrasound; ALK,
anaplastic lymphoma kinase; DSRCT, desmoplastic small round cell tumor; RMS, rhabdomyosarcoma.
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differentiate IMT from other common causes of mesenteric masses in children and role of
radiologist is quintessential in this regard. Local recurrence with abutment but without in-
vasion of surrounding structures points to the intermediate malignant pathology of IMT
and may provide a clue to diagnosis. Systemic therapy is effective in patients who are ALK

positive and destructive surgery should be avoided.
© 2020 Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Background

Inflammatory myofibroblastic tumor (IMT), originally a mem-
ber of the Inflammatory pseudotumor family was first de-
scribed in 1939 in the lung [1]. Since its first description, the
understanding of biology and clinical features of IMT has
gone a paradigm change. They are now considered poten-
tially malignant with a propensity for local recurrence and
rarely metastasis [2]. Most often presenting as a mass in the
abdomino-pelvic region of children and young adults, they
have been described in almost all anatomical locations [3,4].
Histologically, IMTs are characterized by a variably cellular
spindle cell proliferation in a myxoid to collagenous stroma
with a prominent inflammatory infiltrate composed primar-
ily of plasma cells and lymphocytes, with occasional admixed
eosinophils and neutrophils [3]. However, histological diagno-
sisis difficult and depends on evaluation by an expert sarcoma
pathologist which are seldom available. Hence characterizing
the imaging features of IMT becomes vital as it may give a
clue to diagnosis and help in differentiation from other more
common conditions like sarcomas, lymphomas or metastasis.
Due to rarity of disease, literature on imaging features of IMT
is scarce, more so for infantile IMT’s [5-7].

Here we describe clinical and radiological findings of an
11-month-old female with mesenteric IMT who recurred
within 6 months after complete resection and was treated
with systemic therapy.

Case Presentation

Eleven-month-old female, born of full term normal vaginal
delivery without any post-natal complications presented at
three months of life with gradually progressive abdominal
distention without any fever or weight loss. There was no
significant past or family history. On examination, abdomen
was distended with a large firm lump palpable centered
around the umbilicus which was moving with respiration. An
Ultrasound done at a private center showed a large ill-defined
heterogeneously hypoechoic lesion in the right lumbar,
umbilical and right iliac region abutting the liver superiorly
displacing right kidney posteriorly and bowel loops to the
left side. The lesion was showing vascularity on limited color
Doppler scan. Contrast enhanced computed tomography (CT)
scan of chest, abdomen and pelvis was done outside to char-
acterize the lesion and stage the disease and reviewed at our

center. In abdomen, there was evidence of a large ill-defined
homogenous hypodense lesion of size 8.4 x 11.4 x 11.3 cm
(APxTRAxSag) predominantly on the right side and in the mid-
line. The lesion was showing mild heterogenous postcontrast
enhancement on delayed images (at 5 minutes). Superiorly
the mass was abutting the inferior surface of liver, gall blad-
der, and pancreas with focal loss of fat plane with pancreas
and inferior surface of liver and inferiorly reaching up to the
pelvis. It was displacing the small bowel loops to the left side
and ascending colon and right kidney posterolateraly. How-
ever, there was no obvious infiltration of the above structures.
These findings were suggestive of a mesenteric mass, likely
malignant (Fig. 1a, b). She underwent exploratory laparotomy
with gross total excision of mesenteric mass and resection
anastomosis of involved small bowel. On histopathology,
there was a spindle cell tumor will cells arranged in fasci-
cular and haphazard pattern with abundant admixture of
inflammatory cells rich in plasma cells, lymphocytes and few
eosinophils. The tumor cells showed mild to moderate pleo-
morphism with finely dispersed chromatin and moderate to
abundant eospinophilic cytoplasm. Variable mitosis was seen
(4-5/10 per high power field) (Fig. 2a, b). Tumor cells showed
nuclear immunorecativity for Anaplastic Lymphoma Kinase-1
(ALK-1) protein (Fig. 2c). In addition there was cytoplasmic
positivity for smooth muscle actin (SMA) and desmin (Fig. 2d).
Hence, a diagnosis of infantile IMT was offered. The child was
kept on follow up after surgery. She developed abdominal
pain after six months when a CECT abdomen was done which
showed a well-defined heterogeneously enhancing lesion of
size 1.8 x 1.8 x 2.3 cm (APxTraxSag) in right paravesical region
indenting the right lateral wall of urinary bladder with loss of
fat plane. Similar lesion of size 4.4 x 2.1 x 3 cm (APxTraxSag)
was seen in left subdiaphragmatic region abutting superior
surface of spleen with indentation and loss of fat plane
but no obvious infiltration suggestive of recurrent disease
(Fig. 3a-d). As resection would have entailed splenectomy and
partial cystectomy, it was decided to offer the child systemic
therapy with ceritinib 150 mg/day (Second generation ALK
inhibitor) after discussion in multidisciplinary tumor board
with which she had excellent response with no toxicity
(Fig. 4a, b).

Discussion

Although IMT’s have been described in all age groups ranging
from infants to elderly, median age is around ten years and
presentation in infancy is extremely rare [3]. Primary site of


http://creativecommons.org/licenses/by-nc-nd/4.0/

506 RADIOLOGY CASE REPORTS 16 (2021) 504-510

Fig. 1 - (a and b) Preoperative CECT Abdomen Axial + Coronal images showing large hypodense mesenteric lesion with
mild heterogenous post contrast enhancement displacing small bowel loops to left side and ascending colon posteriorly
and abutting inferior surface of liver with no obvious infiltration.

origin is equally distributed between lung and abdomen, with
abdomen being more common in pediatric age groups. In the
abdomen, mesentery usually accounts for 40%-50% of cases
although this estimate seems slightly higher in pediatric
context [8]. In a recent large case series of 32 pediatric IMT,
median age was 9.5 years with abdomen as the most common
site (28%) followed by head and neck (22%) and intrathoracic
(22%). Only two patients had infantile IMT with one arising
in the abdomen highlighting the rarity of the presentation
[9]. Another study elaborating imaging findings of 9 cases of
abdominal IMT in children described liver as the most com-
mon site (5 cases) with 2 cases each from mesentery and
stomach/intestine [5]. There was no case of IMT in infants
in this case series. In the largest case series of infantile IMT
described in literature (12 cases), 6 were abdominal (50%),
though exact number of mesenteric cases was not detailed
and imaging findings were not described [10]. The majority of
patients with abdominal IMT present with abdominal mass
without other symptoms similar to our case, though rarely
presentation with acute abdomen or systemic inflammatory
response syndrome with fever and weight loss has been
described [11].

Majority of abdominal cysts/masses in infants are of re-
nal origin (55%) followed by gastrointestinal (15%, 5%-6%
mesenteric origin) and extension from pelvic lesions (15%);
majority are benign [12]. Important differential diagnosis of
a solid mesenteric mass include mesenteric fibromatosis,
desmoplastic small round cell tumor, high grade sarcoma
(usually rhabdomyosarcoma or extraskeletal Ewing sarcoma),
high grade lymphoma (usually Burkitt lymphoma), IMT and
castleman disease.

Although pathology is the gold standard for diagnosis, ra-
diological differential diagnosis is essential and may be a ba-
sis for starting treatment when patients condition warrants
urgent therapy (as in rhabdomyosarcoma and burkitt lym-
phoma) [13]. Since IMT’s can mimic other common malignant
diseases and there is scarcity of literature on their imaging
findings, a high index of suspicion is necessary on part of the
radiologist to recognize this entity.

Ultrasound (US) is usually the most common first inves-
tigation done to evaluate an abdominal mass in infants.
At US, IMT typically appears as an ill- or well-defined,
heterogeneous, solid, hypo- or hyperechoic mass. A recent
case series of US findings of mesenteric IMT described them
as irregular hypoechoic masses in all cases with vascularity
similar to our patient [14]. The margins can be well defined or
ill defined, but usually infiltration to surrounding structures
is lacking due to borderline malignant nature of these lesions.
Frankly malignant IMT can have infiltrative features, though
they are uncommon [14]. All the cases described in above case
series were solitary similar to our case and is consistent with
previous literature [5,14].

Contrast CT remains the investigation of choice in evaluat-
ing abdominal masses in children due to ease of performance
and excellent sensitivity and specificity. IMT’s are generally vi-
sualized as well demarcated homogenous hypodense masses
which are usually bulky. Contrast enhancement is usually
variable due to mixed pathology of the lesion consisting of
myxoid, fibrous, and inflammatory components and can be
early, delayed or even absent. Calcification are rarely seen,
although when present they may provide a clue to diagnosis
[5,13,15]. IMT’s rarely show aggressive growth patterns such
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Fig. 2 - (a) Low power photomicrograph of the tumor showing cells arranged in fascicles as well as haphazard pattern with
edematous background and admixed inflammatory cells. (b) High power picture showing spindle cell population exhibiting
myofibroblastic differentiation with mild to moderate nuclear pleomorphism, finely dispersed chromatin and moderate to
abundant cytoplasm. The inflammatory cells are rich in plasma cells with lymphocytes and few eosinophils (H&E 200x). (c)
Immunostain for ALK-1 showing nuclear reactivity in cells with myofibroblastic differentiation. (d) Immunostain for SMA
showing cytoplasmic reactivity in cells with myofibroblastic differentiation.

as circumferential growth around vessels and extension into
the bowel with mural infiltration and ulceration. When such
a pattern is present, other differentials like sarcoma and
mesenteric fibromatosis should be higher on the differential.
Concomitant diffuse peritoneal involvement suggests DSCRT,
intense post contrast enhancement suggests castleman dis-
ease and infiltrative growth pattern may indicate mesenteric

fibromatosis although basic imaging features are same as
IMT [15]. A history of colonic polyps may suggest familial
adenomatous polyps and suggest a diagnosis of mesenteric
fibromatosis in this setting. An important differential is
sporadic Burkitt Lymphoma; a more diffuse involvement,
predilection for right lower quadrant of the abdomen,
central necrosis due to rapid turnover and surrounding lym-
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Fig. 3 - (a and b) CECT abdomen at recurrence Axial + Coronal images showing heterogeneously enhancing lesion in left
subdiaphragmatic region abutting superior surface of spleen with indentation and loss of fat plane. (c, d) CECT abdomen
Axial + Coronal images showing heterogeneously enhancing lesion in right paravesical region indenting the right lateral

wall of urinary bladder with loss of fat plane.

phadenopathy may give clues to diagnosis. Our patient had
similar features as described in literature and imaging at
recurrence showed similar imaging features though it was
multifocal. In our patient, imaging findings at baseline were
not suggestive of aggressive disease biology as there were no
invasion or infiltration of surrounding structures; still our an
early recurrence suggests that imaging can only be comple-
mentary and cannot predict clinical course in an individual
patient.

Surgery remains the primary modality of treatment of
IMT and complete resection in curative in a large majority
of patients. Local recurrence occurs in around one-fourth of
cases and only <5% develop distant metastasis [16]. Although

re-excision is generally preferred for recurrent tumors, radical
organ sacrificing resections should be avoided as even recur-
rent tumors have good long term outcomes above 80% [16].
Rearrangements in ALK can be seen in 50% of tumors and
Introduction of tyrosine kinase inhibitors targeting ALK
(mainly crizotinib and ceritinib) has changed the treatment
paradigm for ALK positive IMT [17] Majority of data for
ALK inhibitors exist in adults with few case reports of
their successful use in pediatric population [18,19]. Since
surgery in our patient would have entailed splenectomy
and partial cystectomy, we started our patient on ceri-
tinib 150 mg once a day with which she had an excellent
response.
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Fig. 4 - (a and b) Two moths post Ceritinib CECT Abdomen axial images showing complete resolution of right paravesical
lesion and near complete resolution of left subdiaphragmatic lesion.

Conclusions

This is the first reported case of mesenteric IMT in an infant
from India and describes similar radiological findings as seen
in adults. CT remains the investigation of choice for diagnos-
ing abdominal masses in children and is more practical than
an MR in this scenario. Although pathology is the gold stan-
dard for diagnosis, a good radiological differential diagnosis is
essential for the clinician. Characteristic CT appearance with
findings of abutment and indentation of vital organs without
frank invasion may provide a clue to diagnosis. This case also
highlights the enigmatic problem of IMT where in imaging
features seldom predict clinical behavior. Systemic therapy is
effective in patients who express ALK on IHC and extensive
surgery should be avoided in this scenario.
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