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ABSTRACT

Urachal tumors are rare and comprise of both benign and malignant neoplasms. Epithelial origin tumors are more common than mesenchymal origin tumors. We
report a case Urachal inflammatory myofibroblastic tumor (IMFT) in a 12 year old boy who presented with symptoms of lower abdominal pain and burning
micturition. Upon evaluation was found to have a soft tissue mass anterior to urinary bladder wall. A laparoscopic excision of tumor was done. Histopathological and
immunohistochemical examination confirmed the diagnosis of IMFT. Next generation sequencing identified FN1-ALK gene fusion.

1. Introduction

The urachus or median umbilical ligament is a ligamentous fibrous
band connecting umbilicus to the anterosuperior region of bladder
dome. Normally regression of the urachus with obliteration of lumen
occurs during gestation forming median umbilical ligament. Incomplete
involution of the urachus causes different urachal anomalies like patent
urachus, umbilical-urachal sinus, urachal cyst, urachal diverticulum,
and alternating urachal sinus.’

Tumors arising from urachus are infrequent and comprise both
neoplastic and non neoplastic entities. These entities are very rare and
can mimic malignancy.? Malignant tumors of urachus are also uncom-
mon and are seen in the elderly-

Inflammatory myofibroblastic tumor (IMFT) is characterized by
neoplastic proliferation of myofibroblastic and fibroblastic spindle cells
accompanied by inflammatory infiltrates comprising of plasma cells,
lymphocytes, and/or eosinophils. They are rarely metastasizing tumor
occurring more commonly in abdominal soft tissue. Urachal IMFT is
very rare tumor and has been restricted in literature to a few case
reports.> 2 Here we report a case of Urachal IMFT in a young boy. This
case report is prepared in accordance with the CARE guidelines.

2. Case presentation

A 12 year and 9 months old boy presented to the surgical OPD with
complaints of burning micturition and lower abdominal pain for 2
weeks. On ultrasonogram, a rounded immobile soft tissue mass was
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detected adherent to anterior wall of urinary bladder. CT scan of
abdomen further revealed a 2.4x2.1 x 2.4cm mass arising from anterior
wall of bladder with irregular peripheral enhancement and central non
enhancing area. Mass was seen protruding into the bladder lumen with
small extension into the supravesicle space. No other significant family
history or past medical/surgical/trauma history was noted. A laparo-
scopic resection of urachal tumor was done and sent for histopatho-
logical examination. Gross examination of the specimen revealed a wide
local resection of urachal mass with median umbilical ligament(MUL)
and attached umbilicus. On cutting open, solid cystic mass was identi-
fied at the apex of bladder at the site of attachment of the MUL. Tumor
was submucosal, fairly circumscribed and had a gelatinous grey-brown
cut surface with a large central cystic area containing hemorrhagic fluid
(Fig. 1). Underlying urinary bladder mucosa was intact and unremark-
able. The peritonealised superior surface showed nodularity, however
grossly appeared intact. Histopathological examination showed a spin-
dle cell tumor with hypocellular and hypercellular areas in a myxoid
background infiltrating bladder muscularis propria with prominent in-
flammatory infiltrate comprising of lymphocytes and plasma cells.
Overlying bladder mucosa was uninvolved with condensation of tumor
in the subepithelium focally. Spindle cells had amphophilic cytoplasm
with oval vesicular nucleus, mild to moderate nuclear pleomorphism
and 5-6 mitosis/10 high power field. Necrosis was not identified. On
immunohistochemistry, tumor cells showed strong immunopositivity
for AE1/AE3. Tumor cells were also immunoreactive for Smooth muscle
actin(SMA) and desmin. Anaplastic lymphoma kinase(ALK) showed
focal cytoplasmic positivity. Thus, on account of the short history, strong

2214-4420/© 2024 Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


mailto:shaileemehtaa@gmail.com
www.sciencedirect.com/science/journal/22144420
https://www.elsevier.com/locate/eucr
https://doi.org/10.1016/j.eucr.2024.102844
https://doi.org/10.1016/j.eucr.2024.102844
http://crossmark.crossref.org/dialog/?doi=10.1016/j.eucr.2024.102844&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/

N. Tara et al.

0

S + £ g 1

A e e e e

9

L

Fig. 1. Gross image: Fairly circumscribed mass with gelatinous grey-brown cut
surface with a large central cystic area. (For interpretation of the references to
colour in this figure legend, the reader is referred to the Web version of
this article.)

cytokeratin positivity along with SMA and desmin positivity a diagnosis
of IMT was offered (Fig. 2). Targeted next-generation sequencing (NGS)
by Oncomine Precision Assay by ThermoFischer scientific succeeded in
identifying FN1-ALK gene fusion between exon 42 of FN1 and exon 19
and exon 20 of ALK.

Written informed consent was taken from the patient as well as pa-
tient’s parents for publishing the data and relevant images.

3. Discussion
IMFT is a rare mesenchymal tumor of intermediate malignant po-

tential previously described as “Inflammatory pseudotumor”, “Plasma
cell granuloma”, and “Inflammatory fibrosarcoma”. It characterized by
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distinct clinical, pathological, and molecular features primarily affecting
children and young adults with slight female preponderance. They can
also arise in later decades of life. IMFT has wide anatomical distribution,
most frequently involving abdomen particularly involving retro-
peritoneum, mesentery, omentum. Other sites that can be involved are
lung, head and neck region, urinary bladder, female genital tract, and
central nervous system. They are typically localized tumors. Multi-
focality and distant metastasis is rarely described in IMFT. The signs and
symptoms usually depend on the anatomic location, size of the mass and
associated inflammation. Constitutional symptoms such as fever, weight
loss and malaise can be seen in some patients which is believed to be due
to overproduction of Intereukin-6."°

Histopathological examination reveals proliferation of fibroblasts
and myofibroblasts admixed with inflammatory infiltrate comprising of
lymphocytes, plasma cells, eosinophils. There are three main morpho-
logical patterns described: Classical myxoid, hypercellular and hypo-
cellular pattern.'* Myxoid pattern is characterized by tumor cells in a
myxoid edematous background with inflammatory infiltrates along with
blood vessels. This pattern mimics a reactive process or granulation
tissue. Hypercellular pattern shows fascicular spindle cell proliferation
with variable myxoid and collagenous background. Hypocellular
pattern is characterized by dense collagenous paucicellular stroma with
sparse inflammatory infiltrates. One or more patterns can be seen in a
single tumor. Occasionally ganglion-like cells and giant cells can be
seen. Mitotic count is generally low, and necrosis is rarely seen.
Immunohistochemical examination reveals positivity for Smooth muscle
actin with variable positivity for other myoid markers like desmin,
hcaldesmon, muscle specific actin.'* Anaplastic lymphoma kinase(ALK)
expression can be seen in 50-60 % with the pattern of expression
depending on the type of translocation.

Urachus is a remnant found usually at the apex of bladder. During
embryogenesis, urachus is thought be formed by allantois which con-
nects the developing urinary bladder to the umbilicus. Spectrum of
urachal anomalies, as well as benign and malignant tumors can arise in
urachus. Urachal carcinomas are the most common malignant tumor of
urachus occurring in elderly patient. Other benign and malignant soft
tissue tumors such as nodular fasciitis, fibromatosis, gastrointestinal
stromal tumor, IgG4 related sclerosing diseases,rhabdomyosarcoma also

Fig. 2. Low (A, 40X) and high (B, 400X) images of the inflammatory myofibroblastic tumor showing proliferation of plump spindle cells with admixed inflammatory
cells. Cytokeratin show diffuse cytoplasmic staining (C, 200x), Smooth muscle actin (SMA) exhibit characteristic “tram-track” staining pattern (D, 400x), ALK

immunohistochemistry show focal cytoplasmic staining (E, 400x).
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Table 1

Table summarizing reported cases of urachal inflammatory myofibroblastic tumor
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Age  Sex  Symptoms Tumor location to bladder Tumor size Surgery THC Molecular studies
(largest diameter
in cm)
Wang K et al.” 77 F LAM Suprapubic mass with central 10 Excision with partial ~ SMA-1+ Not done
necrosis and hemorrhage cystectomy Vimentin 3+
ALK1 -,
Nascimento AF 10 M LAP Superior and anterior cystic mass 3.5 excision with ALK + SMA+ Alk gene
etal.’ resection of dome of rearrangement by FISH
bladder positive
GeorgeRetal.” 27 F LAP and Peripherally enhancing solid and 3.2 Excision with partial ~ SMA Alk gene
Dysuria cystic mass superior and anterior cystectomy (tramtrack), rearrangement by FISH
ALK+, positive
Venkatesh K 50 M Dysuria and Nodular anterosuperior mass 3.8 Excision with partial ~ ALK +, SMA+ Not done
etal.’ hematuria extending to umbilicus cystectomy
Cerier E et al.” 41 M N, V, C,WL Anterosuperior to bladder 6.9 Excision with partial ~ SMA-1+, Not done
invading abdominal wall cystectomy Desmin+,
ALK1-
Karibe J et al.® 25 M LAP and Anterosuperior cystic mass with 8 Excision ALK+, SMA+, Not done
dysuria hemorrhage Desmin+
Wu Y etal’ 52 F LAM NA NA NA NA NA
TuncaFetal'’ 16 M LAP, NA 10 Excision SMA- Not done
hematuria,
dysuria,
Kumar, Santosh 19 M Hematuria Dome and anterior wall 6 Excision with partial NA Not done
etal.' cystectomy
Sharma RK 12 M LAP, LAM Anterosuperiorly pedunculated 11 Excision NA Not done
et al.'? mass involving anterior

abdominal wall

Abbreviations: LAP lower abdominal pain, LAM lower abdominal mass, N Nausea, V vomiting, WL weight loss, C constipation, NA not available.

occurs infrequently. Histomorphology along with IHC will help to clinch
the diagnosis.

Urachal IMFT is a rare tumor occurring at an unusual site. To our
knowledge only 10 cases have been described in the English literature
(Table 1). The age range of these cases was 12 years-77 years. The
median age was 26 years. Six cases presented in the first three decades of
life. There were 7 male and 3 three females. Patients presented with
symptoms including lower abdominal pain/mass, dysuria and hematu-
ria. The mass typically occurred anterosuperiorly. Varied gross cut
surface appearance were described in all these cases; grey-white and
firm, tan brown, glistening, central cystic degeneration with necrosis
and hemorrhage.

Histopathological examination revealed myofibroblastic prolifera-
tion in myxoid/fibromyxoid/loose/edematous background. No signifi-
cant mitosis, necrosis or nuclear pleomorphism was described in any of
the cases. SMA was consistently expressed in majority of the cases (6 out
of 7 cases). ALK was positive in four out of six cases. In our case, ALK IHC
showed focal cytoplasmic positivity. Our case also showed diffuse strong
cytokeratin expression which was misleading and is not previously re-
ported. CK expression was always reported focal in IMFT of other sites.
CK7, CK20, and CDX2 negativity ruled out metastasis and other
epithelial tumors.

So far three generations of ALK tyrosine kinase inhibitors have been
developed. They are crizotinib (first generation), ceritinib, alectinib,
brigatinib, ensartinib (second generation) and lorlatinib (third genera-
tion). The US Food and Drug administration has approved the use of
Crizotinib for unresectable, recurrent or refractory IMFT in July 2022.'°
Our case showed an FN1ALK F42A19 fusion, which was also reported by
a few authors in IMFT of urinary bladder.°

In the reported cases of Urachal IMFT, ALK gene rearrangement was
confirmed in two cases by Fluorescence in situ hybridization.” Ours is
the first case of ALK fusion positive Urachal IMFT confirmed by NGS.
Rearrangement of other genes, such as ROS1, platelet derived growth
factor receptor beta (PDGFRB), RET, NTRK1/3, and insulin-like growth
factor 1 receptor (IGF1R), has also been detected in IMFT.'”>'® Definitive
prognostic indicators have not been described in conventional IMFT.
However, ALK negative IMFTs are found to have more chances of distant

metastasis.'® Where the tumor is recurrent or unresectable, targeted
therapy can be beneficial after confirming the genetic alteration through
molecular testing.

4. Conclusion

Urachal IMFT is a rare mesenchymal neoplasm with a very few case
reports published in the literature. Histopathological and immunobhis-
tochemical examination helps to clinch the diagnosis. ALK rearrange-
ment is highly diagnostic of this neoplasm and help patients to receive
targeted therapy.
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