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a b s t r a c t 

Infantile myofibromatosis, the most common fibrous tumor of infancy, is classified in 2 

forms; as a solitary nodule or as numerous, widely-distributed multicentric lesions with 

or without visceral involvement. Although benign, multicentric myofibromas are still as- 

sociated with a high incidence of morbidity and mortality due to the infiltration of criti- 

cal structures. Herein, we present a case of an infant with aggressive PDGFRB and NOTCH3 

mutation-negative myofibromas distributed throughout the vascular, respiratory, and gas- 

trointestinal systems. The extensive disease resulted in pulmonary hypertension, respira- 

tory failure and gastrointestinal obstruction refractory to chemotherapy and unamenable 

to surgical resection. Despite the presence of numerous highly invasive myofibromas, mul- 

tiple imaging modalities largely underestimated, or even missed, tumors found at autopsy. 

This case demonstrates the limitations of radiographic imaging to assess disease burden in 

multicentric infantile myofibromatosis. The postmortem findings of extensive disease far 

exceeding what was demonstrated by multiple imaging modalities suggests that pediatri- 

cians should have a high index of suspicion for undetected tumors if clinical deterioration 

is otherwise unexplained. 

© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Infantile myofibromatosis (IM) is the most common fibrous
tumor of infancy [1 ,2] . The tumor may present as a solitary
nodule or as multicentric lesions involving the skin, soft tis-
sue, muscle, bone, or viscera [3 ,4] . Multicentric and general-
ized lesions are associated with high incidence of visceral in-
volvement leading to increased morbidity and mortality [4] .
Accurate assessment of tumor burden is paramount for prog-
nosis and direction of care; however, various imaging modali-
ties lack the diagnostic reliability and may underestimate the
true extent of disease [5] . Clinicians should have high index
of clinical suspicion and maintain a close follow up to prevent
complications [6] . 

Here, we describe a case of IM with significant visceral
involvement resulting in mortality associated with superior
vena cava (SVC) syndrome, pulmonary hypertension, respira-
tory failure, and gastrointestinal obstruction. While these his-
tologic findings were identified on autopsy, the proliferation
of disease was grossly underestimated on radiographic, ultra-
sonographic, and magnetic resonance studies, complicating
the clinical management. 

Case report 

Clinical history 

A 36-week gestational age female infant with a prenatal
history only notable for growth restriction was transferred
Fig. 1 – Subcutaneous nodules on first day of life. (A) Arrow head
(B) Multiple violaceous papules on the lower extremities. 
to a Level 4 neonatal intensive care unit on day of life one
for evaluation of inspiratory stridor, a diffuse maculopapular
skin rash, and multiple subcutaneous nodules. The nodules
varied in size from 0.5 cm to 3 cm, and were either fixed or
mobile, with occasional erythema overlying the skin ( Fig. 1 ).
An open biopsy of a chest wall lesion confirmed the diag-
nosis of IM. Right-sided vocal cord paralysis and right-sided
tongue weakness were identified during an airway evaluation.
Subsequently, the infant clinically deteriorated, developing
respiratory failure and pulmonary hypertension requiring
intubation. The pulmonary hypertension was minimally
responsive to inhaled nitric oxide and milrinone. The infant
also became intolerant to enteral feeding with the develop-
ment of recurrent emesis and an inability to pass a postpyloric
feeding tube. She developed abdominal distention concerning
for intestinal obstruction, but an obstructing lesion was not
identified by radiographic assessment. She also developed
SVC syndrome without sonographic evidence of venous
thrombosis. This constellation of clinical symptoms led to a
suspicion of extensive infiltration of her IM. Given the high
risk of mortality, she was started on a chemotherapy protocol
that included vinblastine and methotrexate at 39 days of
life. Severe respiratory failure precluded surgical exploration
of the abdomen to address the intestinal obstruction. Of
note, there was no evidence on an intestinal perforation or
necrosis which would typically mandate an exploration. She
succumbed to cardiopulmonary failure at 2 months of age. 

Radiologic findings 

Whole-body MRI ( Fig. 2 ) with contrast at day of life 5 revealed
a normal brain, multiple subcutaneous and intramuscular le-
s depicting numerous subcutaneous nodules on the trunk. 
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Fig. 2 – Radiologic imaging. (A) CT chest noting patchy scattered bilateral pulmonary opacities without evidence of 
myofibromas. (B) MR abdomen showing 3 liver lesions (denoted with arrows) and mild dilation of the bile ducts. (C and D) 
Additional MR abdomen views showing no further evidence of myofibromas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sions in the neck, back, and legs, 3 focal liver lesions, and mul-
tiple lytic bone lesions in the ribs, sacrum, and humerus. Mul-
tiple echocardiograms demonstrated progressive pulmonary
hypertension, but were without evidence of intracardiac fi-
bromas. At 2 weeks of life, an upper gastrointestinal con-
trast study demonstrated normal stomach contour and cal-
iber, as well as normal caliber duodenum, and duodenojeju-
nal junction. Abdominal ultrasound at day of life 26 noted di-
lated loops of bowel and biliary ductal dilation. Multiplanar,
multisequence MRI of the abdomen and pelvis with contrast
and cholangiopancreatography at 1 month of life showed re-
demonstration of 2 liver lesions, an additional liver lesion, and
mild dilation of the common hepatic duct without evidence of
intestinal obstruction. At that time, a chest CT scan showed
numerous lytic lesions in the thoracic spine and pathologic
rib fractures with patchy bilateral pulmonary opacities, likely
atelectasis. A lower gastrointestinal contrast study at 41 days
of age showed mild narrowing in the distal descending colon
and 2 similarly narrowed areas in the mid- to distal transverse
colon suggestive of areas with myofibromas; however, there
was no significant upstream bowel dilation to suggest high-
grade obstruction. 

Pathologic/Genetic findings 

An excisional biopsy of a subcutaneous nodule of the chest
wall revealed a myofibroblastic proliferation with immuno-
histochemistry positive for smooth muscle actin and negative
for S100 and desmin, consistent with IMF. Clinical genetic
evaluation was negative for germline mutations in the
PDGFRB and NOTCH3 mutations. Postmortem analysis of mul-
tiple tumors using previously described methods [7 ,8] showed
no somatic PDGFRB mutations. Gross anatomical findings
( Fig. 3 ) showed hepatomegaly and multiple myofibromas
in both lobes (largest 0.6 cm), a patent extrahepatic biliary
system without dilatation, 3 tan-grey nodules in the body
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Fig. 3 – Gross pathology. (A) Hepatomegaly with arrowheads depicting multiple liver nodules. (B) Gastric antrum with 

nodules. (C) Intestine with segmental dilation and multiple nodules. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and pyloric region of the stomach (the largest measuring 1.6
cm in diameter), and greater than 20 nodules in the small
intestine and colon (largest 0.5 cm in diameter) causing near
total obstruction at the terminal ileum. There were multiple
dilated loops of bowel with irregular thickening of the bowel
wall in the proximal small intestine and inter-loop adhesions
at multiple points throughout the small and large intestines
. There were multiple myofibromas within the right and
left ventricles of the heart (largest 0.2 cm in diameter) with
right ventricular hypertrophy and healing ischemic lesions.
Multiple grey white nodules consistent with myofibromas
were observed in all lung lobes, ranging from 0.2 to 0.3 cm
in diameter. Lung sections contained multiple parenchymal
fibromas with intimal arterial thickening with focal intravas-
cular myofibromas. Sections from the spleen, kidney, adrenal
cortex, and ovaries also revealed myofibromas. The remaining
organs, including the brain, were unremarkable. Head and
neck vessels were unable to be assessed. 

Discussion 

Infantile myofibromatosis is the most common fibrous tumor
of infancy with 90% of the cases occurring before 2 years of age
[4] . Though the majority of cases present as solitary nodules
with a good prognosis, the less common multicentric forms
are more concerning as they often have a poor prognosis sec-
ondary to multiorgan complications [4 ,6 ,9] . To the best of our
knowledge, we are the first to describe an aggressive case of
mutation-negative IM with widespread myofibromas associ-
ated with SVC syndrome, pulmonary hypertension, respira-
tory failure, and multilevel gastrointestinal obstruction. 

A strong clinical concern for heavy visceral tumor burden
was not identified by multiple imaging modalities. The MRI
appearance of IM lesions can be variable; however, typically
they are noted to have hypotensity on T1 imaging and hyper-
intensity on T2-weighted imaging [10] . In our case, abdominal
MRI failed to demonstrate any intraintestinal lesions, despite
clinical intestinal obstruction. Upper and lower gastrointesti-
nal contrast studies failed to show the large tumor in the py-
lorus and underestimated the tumor burden of the remaining
gastrointestinal tract. A lack of sensitivity of MRI for detect-
ing GI lesions has previously been described [5 ,6 ,10] . It further
confirms that a high index of suspicion is warranted in gen-
eralized IM with any clinical signs of gastrointestinal distress.
Direct visualization by endoscopy, if the patient size allows,
may be warranted to confirm the presence of myofibromas in
the gastrointestinal tract, especially when considering the po-
tential complications of tumors [11] . Future research should
be directed at improved imaging techniques to identify these
tumors, as they contribute significantly to mortality risk. 

Difficulties assessing tumor burden were not limited to
the GI tract, as both lung and cardiac involvement were
undetected by echocardiography, conventional radiography,
CT and MRI of the chest. Inability to detect cardiac involve-
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ment is particularly important as this has been associated
with worsened prognosis [2 ,6] . Knowing the limitations of
imaging is extremely helpful in assessing IMF with visceral
involvement. Clinical signs of pulmonary hypertension, respi-
ratory failure, or intestinal obstruction in patients with mul-
tifocal IM should raise suspicion for aggressive, diffuse dis-
ease with a heavy visceral burden. This knowledge may have
prompted earlier initiation of chemotherapy, or alternatively,
prompted discussions to redirect care toward a palliative
strategy. With respect to the multiple lung, liver, and intesti-
nal lesions that were not identified by MRI, we speculate that
there may be a critical mass size required for detection of my-
ofibromas on MRI. 

In addition, we also noted vascular involvement yet to be
clearly described, with clinical evidence of pulmonary hyper-
tension and SVC syndrome along with postmortem evaluation
demonstrating involvement of the pulmonary artery intima.
Huang et al [6] reported a case of 11-month-old patient with IM
and clinical pulmonary hypertension, questioning the poten-
tial for vascular involvement of the pulmonary system, which
we have confirmed in this case. The refractory nature of the
pulmonary hypertension in our patient may be explained by a
unique pathophysiology, similar to other cases caused by vas-
cular remodeling, such as pulmonary hypoplasia. In addition
to the pulmonary vascular bed, other vasculature may also be
involved [12] . We noted clinical SVC syndrome indicating neck
vessel involvement however this could not be confirmed on
postmortem examination. 

IM lesions often regress spontaneously, and a watchful
waiting approach is recommended. In more severe cases with
local infiltration and/or visceral involvement, more aggres-
sive approaches are warranted such as surgical excision and
chemotherapy. Though there has been success noted using
chemotherapy to treat the multicentric form of IM [13] , this
was not the case in this patient. The most common regimen is
the combination of methotrexate and either vincristine or cy-
clophosphamide, [4 ,14] although tumor suppression is noted
only after weeks of therapy. In some cases, chemotherapy
with sunitinib has shown to have success in patients with a
PDGFRB germline mutation [13] . This case, however, was noted
to be negative for the previously reported mutations of inter-
est. This may suggest that an unidentified mutation may be re-
sponsible for the extremely aggressive presentation described.

Conclusion 

We present a case of gene mutation negative, chemotherapy
resistant, multicentric IM with involvement in nearly every or-
gan system that was vastly underestimated by imaging. This
aggressive variant demonstrates that the disease burden of
multicentric IM may be challenging to estimate despite exten-
sive imaging with different modalities. In the setting of multi-
centric IM, pediatricians should be aware of the limitations of
diagnostic imaging and recognize that clinical deterioration,
which is otherwise unexplained, may be attributed to infiltra-
tive disease, even if not demonstrated by imaging. Written in-
formed consent was obtained from the patient for publication of this

case report and accompanying images. 
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