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Desmoid tumors are locally aggressive, benign neoplasms originating in connective
tissues. Although the exact pathophysiology remains unknown, antecedent trauma or
surgery are believed to be important contributing factors. The occurrence of paraspinal
desmoid tumor in pediatric patients is extremely uncommon. Here, we present an
exceedingly rare case of a pediatric patient with no surgical or family history who
developed a paraspinal desmoid tumor.

A 9-year-old female patient presented with 4 months of progressive back pain, right
lower extremity weakness, and numbness. Spinal imaging revealed a left epidural
paraspinal mass compressing her thoracic spinal cord and extending into the left
thoracic cavity. A multidisciplinary approach with neurosurgery and thoracic surgery
enabled gross total resection of the lesion. The patient had complete resolution of her
symptoms with no signs of residual tumor on postoperative imaging. Pathology
revealed a desmoid tumor that avidly stained for beta-catenin. On her last follow-
up, she developed a recurrence, to which she was started on sorafenib therapy.
Desmoid tumors are rare connective tissue neoplasms that often occur after local
tissue trauma, such as that caused by surgery. This report presents a rare case of a
pediatric paraspinal desmoid tumor that occurred in a patient with no surgical or family
history. Such tumors should undergo surgical resection for symptomatic relief and
tissue diagnosis. Close clinical and radiographic surveillance are essential in these
patients due to the high recurrence rates of desmoid tumor.
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Paraspinal Desmoid Tumor in a Pediatric Patient with No Surgical History

Introduction

Desmoid tumors, or aggressive fibromatosis, are benign
locally aggressive myofibroblastic neoplasms originating in
deep connective tissues. They have an incidence of 2 to 4 per
million people per year, occurring most commonly between
the ages of 30 to 40 years, and are at approximately twice as
common in females.!*? Histopathologically, these tumors
often have unclear margins and histological patterns similar
to those of the proliferation stage of wound healing, with
collagen deposition and spindle-shaped fibroblasts.?>

Desmoid tumors are typically slow-growing tumors;
they can occasionally go into remission but rarely become
sufficiently invasive to warrant intervention.? Symptoms
vary based on the tumor location, size, and relationship to
adjacent neurovascular structures. Desmoids are most com-
monly found in the abdomen, pelvis, and extremities.>*
While the exact etiology is unknown, up to 85% of desmoids
are associated with a mutation in the CTNNB1 gene, which
codes for beta-catenin.?>> In another 10% of cases, desmoid
tumor growth is associated with a germline mutation of the
adenomatous polyposis coli gene among patients with
familial adenomatous polyposis (FAP). Desmoid tumor
have been found in 10 to 20% of FAP patients, representing
a thousand-fold increased incidence compared to the gen-
eral population.®’

Surgical resection continues to be the mainstay treatment
for patients with desmoid tumor, although the rate of recur-
rence can be as high as 50%, especially if complete resection
cannot be achieved.® Desmoid tumor is not commonly en-
countered in children, with the peak incidence between 5 and
8 years. Approximately half of all pediatric desmoid tumors are
found in the extremities, 17 to 30% in the head and neck, and 8
to 19% in the abdominal wall.® Paraspinal pediatric desmoid
tumors are exceedingly rare. To the best of our knowledge,
there are only 7 reported cases of paraspinal desmoids in

Fig. 1
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pediatric patients.w‘16 Here, we present a rare case of a
pediatric extradural paraspinal desmoid tumor in a patient
with no prior surgical or familial history.

Case Report

Clinical Presentation

A 9-year-old female presented to our institution with
4 months of mild intermittent midthoracic pain, numbness,
and weakness in the right lower extremity resulting in
recurrent falls. Prior to presenting to our institution, she
underwent spinal X-rays that were unremarkable, and she
was managed conservatively with physical therapy and pain
control without significant relief.

Five days prior to presentation, her parents noticed that she
had developed an abnormal gait, avoiding bearing weight on
her right leg. She also had increased back pain, causing her to
wake up crying during the night. The patient had no known
medical conditions, familial history, or previous surgeries.

Her neurological exam was notable for diffuse, nonderma-
tomal numbness in the entire right lower extremity. She had
4/5 strength in right hip flexion, and 4 +/5 in knee extension,
foot dorsiflexion, and foot plantar flexion as well as a right
monoparetic gait. The remainder of her physical exam, as well
as laboratory workup, were unremarkable.

Imaging

Magnetic resonance imaging (MRI) with contrast of her
spine demonstrated a large T1 isointense, T2 mixed density,
and heterogeneously enhancing mass centered in and
extending through the T10-T11 foramen into the thoracic
cavity, with mass effect on the spinal cord extending from
T8-T12 (=Fig. 1). MRI brain was negative for intracranial
pathology. Given the patient’s complaints, examination
findings, and imaging features, surgical resection was
recommended.

(A) Preoperative T1-weighted postcontrast imaging demonstrating an epidural mass (arrow). (B) Preoperative T2-weighted axial

image demonstrating the mass extending via the neural foramen from the thoracic cavity (arrow) and compressing the spinal cord (arrowheads)

to the right. T, thoracic; L, lumbar.
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Surgical Intervention

The patient was taken to the operating room for a multi-
disciplinary resection of her paraspinal mass extending into
the thoracic cavity by neurosurgery and thoracic surgery.
The patient was placed in the prone position. Neuromoni-
toring of somatosensory evoked potentials and motor
evoked potentials was utilized. T10-T12 laminectomies
were performed. The mass was noted to be completely
extradural on the left side of the spinal canal, displacing
the thecal sac to the right. The intradural tumor was
resected completely. To allow complete resection of the
mass, the left T10 nerve root was ligated and sectioned.
Following the neurosurgical component of the surgery,
thoracic surgery resected the intrathoracic paraspinal com-
ponent of the mass using thorascopic technique. Of note,
there was a dense inflammatory reaction in the pleura
overlying the mass.

Hospital Course

Postoperatively, the patient had significant improvement in
her symptoms including her back pain, numbness, and
weakness. On postoperative day 4, she was noted to have
cerebrospinal fluid egress from her chest tube, which was
successfully treated with chest tube removal and lumbar
drain placement for 3 days. She was discharged to home on
postoperative day 10. On the day of discharge, she demon-
strated full strength in all extremities and had no lower back
pain or numbness. Postoperative MRI confirmed gross total
resection of the mass (~Fig. 2).

Follow-Up

Three months after the resection, the patient began
experiencing mild, intermittent back pain. Follow-up MRI
at this time revealed a small tumor recurrence lateral to the
left T11 pedicle in the pleural space (=Fig. 3). This was

Fig. 2 Postoperative T2-weighted turbo spin echo imaging demon-
strating gross total resection of the thoracic paraspinal mass.
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Fig. 3 T2-weighted turbo spin echo imaging at 3 months postre-
section demonstrating a small hypointense focus of residual tumor at
the T11 left pedicle (arrow) with narrowing of T10-T11 neural
foramen.

monitored until the 6-month follow-up, which revealed an
interval increase in the size of the residual mass with now
progression through the foramen to abut the thecal sac with
no mass effect. Therefore, she was started on sorafenib (a
protein kinase inhibitor with known anti-desmoid tumor
action'’) to halt further growth.

Pathology

Histopathological analysis revealed an infiltrative, cytolog-
ically bland lesion composed of spindle to stellate cells
arranged in intersecting long sweeping fascicles set within
a collagenous to focally myxoid stroma (=Fig. 4A). No
significant cytologic atypia or areas of necrosis were present.
Mitotic figures were rare, with no atypical mitoses seen, and
Ki-67 staining revealed a low proliferative index. Lesional
cells were focally and weakly positive for smooth muscle
actin, with frequent beta-catenin nuclear expression
(=Fig. 4B), while negative for desmin, STAT6, CD34, EMA,
S-100, neurofilament, MUC4, and SOX10 immunohisto-
chemical stains.

Discussion

In this report, we describe a rare case of a noniatrogenic,
nontraumatic, paraspinal desmoid tumor in a pediatric
patient. MRI completed due to complaints of numbness,
weakness, and gait abnormality revealed the paraspinal
mass. Gross total resection was achieved in a single two-
stage procedure by a multidisciplinary team of neurosurgery
and thoracic surgery, after which the patient’s weakness and
numbness completely improved by the time of hospital
discharge.

The differential diagnosis of paraspinal tumors includes
schwannoma, neurofibroma, or neuroblastoma compressing
the spinal cord. All of these tumors are extradural, can be
sporadic, and commonly manifest as benign, slow-growing
masses that impinge on the spinal cord similar to desmoid
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A

Fig. 4 Representative histopathology. (A) Hematoxylin and eosin stain
demonstrating an infiltrative, cytologically bland lesion composed of
spindle to stellate cells arranged in intersecting long sweeping fascicles set
within a collagenous to focally myxoid stroma. Mitotic figures were rare with
no atypical mitotic figures. No areas of necrosis or cytologic atypia were
observed. (B) Beta-catenin immunohistochemistry. Frequent beta-catenin
nuclear expression is apparent.

tumor. Additionally, all of these tumors share common imag-
ing features being well circumscribed in a similar fashion to
desmoid tumor. This tumor was heterogeneously enhancing,
which is commonly seen in neurofibroma or neuroblastoma
cases. Schwannomas, on the other hand, tend to enhance
vividly following contrast administration. Given that the me-
dian age of neuroblastoma diagnosis is 2 years, the preopera-
tive differential diagnosis was primarily schwannoma versus
neurofibroma.'® Moreover, surgical resection was necessary to
obtain tissue diagnosis and decompress the patient’s spinal
cord. Only 25 known cases of paraspinal desmoid tumors have
been reported, among which only 6 were in pediatric patients
(=Table 1),10-1416.19-36

Desmoid tumors typically occur in the abdomen or ex-
tremities with surgery often being an antecedent.>* The
tumor’s slow growing, benign course in our case is typical of
desmoid tumor.>'>193738 The gradual compression of the
spinal cord produced increasing numbness, weakness, par-
esthesia, and abnormal gait, all consistent with published
reports of paraspinal desmoid tumor. The present case is
unique not only because of the tumor’s rare paraspinal
location, but also because most previously reported para-
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spinal desmoid tumor patients had previous surgery or
trauma in the area of the tumor.'?3°-4! Approximately a
third of desmoid tumors in any location are associated with
antecedent trauma at the site.%?

The pathogenesis of trauma-induced desmoid tumor
remains elusive but is likely related to dysregulated wound
healing. Indeed, the gene encoding beta-catenin, which is
actively transcribed in fibroblasts during the proliferative stage
of wound healing as a critical part of the WNT signaling
pathway, is somatically mutated in a majority of patients
with desmoid tumors.*>** In this case, too, beta-catenin was
highly expressed among neoplastic cells, suggesting that per-
haps this tumor was a reaction to an unreported local nonsur-
gical trauma or developed secondary to spontaneous somatic
gene mutation.

Standard of care therapy for patients with desmoid tumor
is gross total resection, if feasible. Close surveillance is
warranted, as desmoid tumors are highly recurrent largely
due to their local invasiveness. Approximately 60% of des-
moid tumors have been found to recur within 5 years.*?
Management of recurrent tumors is also complicated by
the fact that cases of spontaneous remission have been
reported within the first year. Additionally, adjuvant therapy
at the time of resection has not showed a difference in
outcomes, and importantly did not demonstrate a differ-
ence in morbidity in patients that were treated after
showing radiographic progression.*® A generally accepted
standard for starting treatment is persistent growth over
a period of months or development of symptoms.*®4” In our
case, a recurrence was identified on routine follow-up
imaging at 3 months and demonstrated continued interval
growth at 6 months. Given the location of the lesion and
interval growth, the decision was made to begin treatment.
A generally accepted standard for treatment of pediatric
desmoid tumor consists of vinblastine and methotrexate
with a prolonged treatment course of nearly a year resul-
ting in a progression-free survival (PFS) rate of 29% at
43 months.*®

Recently, treatment of desmoid tumors with tyrosine
kinase inhibitors (TKIs) has gained interest. Though the
mechanism of action of TKI on desmoid tumors is not
completely understood, alterations in the WNT-beta-catenin
pathway have been implicated in tumorigenesis of desmoid
tumors. TKIs target vascular endothelial growth factor recep-
tors 1, 2, 3, platelet-derived growth factor receptor alpha and
beta, and C-kit tyrosine kinases.*® Additionally, TKI may have
off stream target effects including AKT, B-RAF, and RET,
which have been implicated in desmoid tumorigenesis.*’

The delivery of chemotherapy generally involves the need
for indwelling central venous access as well as risks of devel-
opment of myelosuppression and infection.*® TKIs can be
delivered orally with a favorable side effect profile, with the
most common adverse events including hypertension, hypo-
thyroidism, and skin and hair changes. In adult refractory
desmoid tumor, sorafenib showed PFS of 89% compared to 46%
in the placebo group.'” To date, there is no large-scale study on
the use of sorafenib in pediatric desmoid tumor; however, it
has been studied in children with other oncologic diagnoses
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Table 1 Literature review of previously reported paraspinal desmoid tumors

Patel and Varga et al.

Year Author Age Sex Location Antecedent trauma Management
1973 Wyler and Harris 39y Female Cervicothoracic Laminectomy Surgery
1979 Friede and Pollak 1y Female | Thoracic None Surgery
1985 Graeber et al 34y Male Thoracic None Surgery
1988 Oberthaler and Rhomberg 21y Male Thoracic Surgery Surgery
1994 Kriss and Warf 19 mo Female Cervical None Surgery
1996 Maurer et al 18y Female | Thoracic Surgery Surgery
1996 Ko et al 3y Female | Thoracic None Surgery
1999 Lynch et al 49y Female Thoracic Laminectomy Surgery
2000 Kawashima et al 12y Female | Thoracic None Surgery
2002 Shindle et al 12y Female | Thoracolumbar None Surgery
2006 Glzey et al 50y Female Thoracolumbar Laminectomy Surgery
2007 Hara et al 50y Male Thoracic None Chemotherapy/
radiotherapy

2008 Cohen et al 27y Female Cervicothoracic Motor vehicle accident Surgery
2010 Lee and Lee 22y Female Cervical None Surgery
2011 Sonmez et al 55y Female Thoracolumbar Laminectomy Surgery
2013 Puvanesarajah et al 57y Female | Thoracic Laminectomy Surgery
2013 Furlan et al 41y Female Lumbar None Surgery
2013 Chu et al 26y Male Cervical None Surgery
2013 Shakur et al 45y Female Cervicothoracic | Spinal excisional biopsy | Surgery
2013 Shakur et al 38y Female | Thoracic Spinal excisional biopsy | Surgery
2015 Eksi et al 68y Female Lumbar None Surgery
2018 Goldstein et al 67y Female Cervical None Surgery
2019 Bohl et al 56y Female | Thoracolumbar Spinal fusion Surgery
2021 Lee et al 24y Female Lumbosacral None Surgery
2021 Gupta et al 14y Female Cervical None Surgery
2021 McCabe et al 16y Female Cervicothoracic Spinal fusion Surgery

with proven safety.>® Due to this lack of pediatric desmoid
tumor data, duration of treatment, long-term PFS, and long-
term side effects, the role of sorafenib in this population
remains unclear.!”4°

Sorafenib has also been shown to act relatively quickly,
demonstrating radiological treatment effect within 2 weeks
of treatment onset in the majority of patients.’’ While
TKI can rarely lead to delayed wound healing, the inci-
dence of poor wound healing is low.”? In the event that
additional surgery is needed in this patient, sorafenib
should be stopped 24 hours before surgery and reestab-
lished once the wound has healed sufficiently, but there
are no significant considerations beyond that.>> However,
the recent double-blind clinical trial by Gounder et al'’
has demonstrated that it is an effective first-line treatment
in cases in which the tumor is deemed inoperable or
unreasonably high-risk. Further studies of the pediatric
application of TKI have been proposed and are under
investigation.49

Conclusion

Desmoid tumors are rare, benign but locally aggressive
connective tissue neoplasms that often occur after local
tissue trauma, such as that caused by surgery. They most
commonly occur in the abdomen or extremities but can
rarely occur paraspinally. The majority of previously
reported paraspinal desmoid tumor occurred following prior
surgery or trauma at the site of the tumor. This case repre-
sents an exceedingly rare instance of a spontaneously arising
paraspinal desmoid tumor in a pediatric patient with no
surgical or family history. Surgery remains the mainstay of
treatment for symptom control and tissue diagnosis. Due to
the recurrent nature of desmoid tumor, close clinical and
radiological monitoring of these patients is vital for early
diagnosis and timely intervention.
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