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Case report: Spindle cell neoplasm presenting as a spontaneous intestinal perforation in a term infant













	 
	

	TYPE Case Report
PUBLISHED 26 August 2022
DOI 10.3389/fped.2022.952023





Case report: Spindle cell neoplasm presenting as a spontaneous intestinal perforation in a term infant

Lauren T. Callaghan1, Anthea Lafreniere1,2, Ekene A. Onwuka1,2, Ross M. Beckman1,2, Jennifer H. Foster1,2, Norma Quintanilla1,2, Charleta Guillory1,2, Timothy C. Lee1,2 and Lily S. Cheng1,2*

1Baylor College of Medicine, Houston, TX, United States

2Texas Children’s Hospital, Houston, TX, United States

[image: image]

OPEN ACCESS

EDITED BY
Jürgen Schleef, Institute for Maternal and Child Health Burlo Garofolo (IRCCS), Italy

REVIEWED BY
Fabio Fusaro, Bambino Gesù Children’s Hospital (IRCCS), Italy
Dana Schwartz, Nationwide Children’s Hospital, United States

*CORRESPONDENCE
Lily S. Cheng, lilyc@bcm.edu

SPECIALTY SECTION
This article was submitted to Pediatric Surgery, a section of the journal Frontiers in Pediatrics

RECEIVED 24 May 2022
ACCEPTED 03 August 2022
PUBLISHED 26 August 2022

CITATION
Callaghan LT, Lafreniere A, Onwuka EA, Beckman RM, Foster JH, Quintanilla N, Guillory C, Lee TC and Cheng LS (2022) Case report: Spindle cell neoplasm presenting as a spontaneous intestinal perforation in a term infant.
Front. Pediatr. 10:952023.
doi: 10.3389/fped.2022.952023

COPYRIGHT
© 2022 Callaghan, Lafreniere, Onwuka, Beckman, Foster, Quintanilla, Guillory, Lee and Cheng. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

Spontaneous intestinal perforations in the neonatal population are mostly associated with low birth weight, prematurity, and necrotizing enterocolitis. Spontaneous intestinal perforation in the absence of these risk factors is extremely rare and should raise clinical concern for an underlying bowel pathology. Here we present a unique case of a normal-weight, full-term girl with spontaneous intestinal perforation due to a spindle cell neoplasm with a novel BRAF mutation and infantile fibrosarcoma-like morphology. Though rare, malignancy should be considered in the differential diagnosis for bowel perforation in an otherwise healthy, term infant as complete surgical excision can be curative.
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Introduction

We present the unique case of a spontaneous intestinal perforation (SIP) in a normal-weight, term baby girl. Pathology from the bowel segment containing the perforation revealed a BRAF-altered spindle cell neoplasm similar in histologic appearance to infantile fibrosarcoma (IFS); however, it lacked the characteristic ETV6:NTRK3 tyrosine kinase mutation seen in IFS (1). This rare entity of a visceral IFS-like neoplasm without the characteristic mutation has recently been recognized with only 16 cases previously reported in the literature (2–4). Our patient is the second IFS-like neoplasm with described BRAF gene rearrangement to present with gastrointestinal disease (5, 6).



Case description

A 3-day-old, full-term baby girl presented at her first pediatrician appointment with decreased appetite, urine output, stool output, and a 14% weight loss since birth. She passed meconium on the first day of life and was breastfed. Her abdomen was noted to be distended and taut with prominent abdominal veins (Figure 1).
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FIGURE 1
Timeline. A graphic depiction of the timeline of events in this case.


She had no significant prenatal history. The family history was significant only for breast cancer in a female paternal first cousin in her 4th decade of life and was otherwise unremarkable for malignancy or any intestinal diseases.



Diagnostic assessment

The patient’s pediatrician sent the patient to the emergency department where an abdominal X-ray revealed a large volume of pneumoperitoneum concerning for bowel perforation (Figure 2). Vital signs were noted to be normal with no fever. Labs were remarkable for a slight leukopenia of 4.75 (normal range: 8.04–15.40) but were otherwise unremarkable. The differential diagnosis included spontaneous intestinal perforation and necrotizing enterocolitis. A surgical consultation was immediately obtained, and the patient was emergently scheduled for abdominal exploration in the operating room.
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FIGURE 2
Radiographs. Supine (A) and left lateral decubitus (B) radiographs demonstrated pneumoperitoneum on day of life 3.




Therapeutic intervention

An exploratory laparotomy revealed a large perforation in the mid to distal jejunum. Purulence and friable tissue consistent with a subacute presentation of bowel perforation was noted in the abdominal cavity, but there was no evidence of necrotizing enterocolitis or any other intra-abdominal lesions. The segment of the bowel containing the perforation was resected and an enterostomy and mucus fistula were created. Given the degree of gross intra-abdominal contamination due to perforation, a primary anastomosis was not attempted.

Pathology of the resected bowel revealed a perforation measuring 1.4 cm × 0.8 cm in maximum diameter. There was reactive bowel wall thickening around the perforation. A microscopic tumor was identified at the site of the perforation (Figure 3). The neoplastic cells were ovoid to spindles with minimal pleomorphism, scattered mitosis (less than 1 per 10 per high power fields), and numerous apoptotic bodies. Neoplastic cells were negative for desmin, smooth muscle actin, MSA, myogenin, myoD1, beta-catenin, CD34, ERG, S100, PHOX2B, NKX2.2, pancytokeratin, CD45, CD68, CD117, ALK, CD1a, and CD207. INI-1 expression was preserved. Ki67 proliferation index was low at 1–2%. There was neoplastic infiltration of the serosa and surrounding adipose tissue, but all surgical resection margins were free of the tumor with the closest margin at 1 cm. Additionally, no lymphovascular invasion was identified.
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FIGURE 3
Histological examination of neoplasm. (A) Prominent vasculature is identified within some areas of the spindle cell neoplasm, with several vessels demonstrating a staghorn-like appearance (H&E, scale bar is 200 microns). (B) At higher power, the neoplastic cells are monomorphic, ovoid to spindled, with a moderate amount of cytoplasm and coarse chromatin, and scattered apoptotic bodies are noted (H&E, scale bar is 50 microns). (C) At the site of perforation, the neoplastic cells are seen infiltrating through the muscularis propria and into the serosa and surrounding fibroadipose tissue (H&E, scale bar is 500 microns). (D) These nests of neoplastic cells are away from the main site of perforation and are identified as percolating through the submucosa (H&E, scale bar is 500 microns).


The histopathology of the neoplasm resembled IFS; however, a single fusion gene panel did not detect the characteristic ETV6:NTRK3 fusion transcript associated with IFS. A solid tumor comprehensive panel confirmed this result and additionally revealed two distinct mutations in BRAF: the first, a missense mutation of lysine to arginine in exon 15; and the second, a novel exon 1-11 variant splicing consistent with the intragenic deletion of exons 2-10. With this genetic profile, the tumor was classified as a BRAF-altered spindle cell neoplasm with IFS-like morphology and non-specific immunoprofile containing a novel BRAF mutation.



Follow-up and outcomes

Following the diagnosis of neoplasm, a CT scan of the chest, abdomen, and pelvis was obtained to look for other sites of disease. This revealed sub-centimeter soft tissue nodules on the anterior chest and abdominal wall, but no evidence of distant disease. The patient had an ostomy reversal about 2 months after her initial laparotomy. A soft tissue nodule adjacent to the surgical incision was biopsied and showed signs of benign fibromuscular tissue with reactive changes but no malignancy. One of the radiographically identified anterior chest soft tissue nodules was biopsied at this time and pathology also revealed no evidence of malignancy or pathologic abnormality.

Based on the available literature, a primary resection with negative margins was determined to be the only necessary treatment and no adjuvant treatment was planned. The patient was followed with routine imaging and physical exams. The genetic evaluation showed no germline BRAF mutation and no BRAF-associated genetic syndromes. The patient was discharged home at 3 months of age and is currently thriving with no signs of disease recurrence.



Discussion

Spindle cell neoplasms are a rare form of soft tissue neoplasms that were previously classified based on morphology. In the last decade, molecular oncology and immunohistochemistry have allowed this broad and unspecific notation of tumors to be subclassified into groups based on molecular signatures (7, 8). One of these pediatric subclassifications is IFS, which is most often found in the limbs of children in their first year of life (4, 9). This tumor is characterized by the molecular signature of an ETV6:NTRK3 translocation that affects a tyrosine kinase (1, 6). While our patient’s tumor had a similar morphology to IFS, it lacked this molecular signature. However, recent studies have shown a subset of IFS-like lesions affected by related kinase mutations show a higher inclination toward visceral tumors in neonates (2–4, 10). Similar to this small subset of patients previously described in the literature, our patient presented in the few days of life with unexplained intestinal perforation. Unlike other cases previously described, our patient did not have a discrete tumor evident on laparotomy. BRAF gene fusion in an IFS-like neoplasm has been described in a small group of patients (5), but only once before in a visceral tumor (6).

The proto-oncogene BRAF codes for a serine/threonine kinase within the regulation of the MAPK/ERK signaling pathway and is vital for cell division and differentiation (11). Mutations in BRAF are one of the most prevalent mutations, seen in a wide variety of cancers, but only in <0.6% of soft tissue cancers (11–13). Though the large majority (80%) of BRAF mutation occurs at the V600 position, our patient presented with lysine to arginine substitution at the K601 position (K601N), which makes up only 7.5–11% of non-V600 BRAF-associated tumors. In two prior studies, this mutation has been shown to confer gain-of-function to the kinase portion of the BRAF gene and increases cell proliferation (11, 13, 14).

In addition to the K601 mutation, our patient also possessed a novel BRAF mutation of exon 1-11 variant splicing consistent with the intragenic deletion of exons 2-10 (Figure 4). This mutation is predicted to affect the kinase’s inhibitory autoregulation mechanism while still maintaining the ability to dimerize and activate normally (15, 16). This mutation eliminates two major conserved regions of the protein (CR1 and CR2) (Figure 4). CR1 contains the Ras binding domain (RBD) and the cysteine-rich domain (CRD) which are located in the general areas of exons 3-6 and exon 8, respectively (11). This area of the kinase has been shown in vitro to play a major role in the cell’s intrinsic ability to inhibit and control the activation of the MAPK/ERK pathway (17). In a functioning BRAF kinase, the activated Ras protein binds to the RBD and CRD to activate the kinase cascade. The splice mutation in our patient eliminates RBD and CRD and allows uninhibited activation of cascades such as the MYC, VEGF, ITGB3, and MDMD2 pathways, all of which are associated with oncogenesis. Additionally, loss of CR2 leads to loss of another route of inhibition on the BRAF kinase (11). This combination of mutations has not been previously described in the literature.
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FIGURE 4
Tumor genetics. The effects of each mutation determined by the solid tumor comprehensive panel are given in table format (A). The location of each active site and chromosomal change in BRAF are represented graphically (B).


Mutations in BRAF, specifically at the K601 location, have been previously associated with a classification of germline diseases called RASopathies (17). These diseases are caused by a variety of germline pathogenic mutations within genes of the RAS/MAPK pathway and produce phenotypically similar presentations of variations of craniofacial abnormalities, epilepsy, short stature, intellectual and motor developmental delay, and cardiac abnormalities (18). Compared to other RASopathies, BRAF-associated cases have a higher prevalence of intellectual development delay and epilepsy. Most notably, one concerning factor of RASopathies is the higher prevalence of neoplasm, especially with mutations that are associated with oncogenesis, such as K601 (17, 18). While our patient did not present with evidence of germline BRAF mutation or any RASopathy-associated phenotypic features, this group of pathologies must be considered in patients presenting with a BRAF mutation.

Our patient’s novel BRAF-associated malignancy presented as SIP. Though well-documented in neonates of low birth weight, SIP is rarely seen in normal weight, full-term neonates. In the low-birth-weight neonate, intestinal perforation may occur in the presence of necrotizing enterocolitis (NEC) and is associated with high mortality and morbidity (19, 20). Risk factors include indomethacin, steroids, and maternal chorioamnionitis (21, 22). In the term neonate, intestinal perforation is associated with underlying pathologies such as Hirschsprung disease or cystic fibrosis (23, 24). SIP due to neoplasia is extremely rare in the neonatal population, yet recent case series suggest a group of intestinal IFS-type tumors may present with early, acute onset SIP in otherwise healthy infants (2–4, 10). IFS most often presents in the distal extremities in older infants, while cases affecting the gastrointestinal tract make up only 10% of cases and present mainly in neonates (3, 4, 9). Recognition of this clinical presentation is vital as our patient did not have any indication of a mass-forming lesion, which may have led to the incorrect exclusion of malignancy. Diagnosing the correct etiology of the perforation may be lifesaving as a complete surgical excision has been curative in similar cases associated with IFS or an IFS-type tumor (2, 6). Favorable prognoses have been reported with no recurrences at a 5-year follow-up (2).

Novel ETV6:NTRK3 fusion negative, IFS-like spindle cell neoplasms have recently been recognized as a cause of early, acute onset SIP in otherwise healthy infants (2, 4). Our patient experience highlights the importance of recognizing this rare, but significant, the clinical entity in the full-term infant who presents with SIP.
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