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Abstract
Background: Intestinal neoplasia is an uncommon cause of colic in the horse. Accurate clinical diagnosis is
necessary to direct rationale intervention because equine intestinal neoplasms have widely varying prognoses and
treatment requirements.
Case Presentation: A 23-year-old Missouri Foxtrotter gelding presented with a history of mild recurrent colic.
Physical examination, abdominal ultrasound, and cytologic evaluation of peritoneal fluid were unremarkable. Upper
gastrointestinal endoscopy revealed multiple tan raised masses in the duodenal mucosa. Histopathology
demonstrated a well demarcated, multicentric, intramucosal spindle cell neoplasm arranged in an Antoni A pattern
with no evident mitotic figures or necrosis. Immunohistochemistry was negative for desmin, smooth muscle actin,
and the gastrointestinal stromal tumor (GIST) marker CD117 (c-Kit). Tumor cells were uniformly positive for neuronal
specific enolase and S-100. Based on distribution, morphology and immunohistochemical markers, the tumor was
diagnosed as benign plexiform Schwannoma. The horse responded well to conservative symptomatic treatment.
Conclusion: Although uncommon, spindle cell tumors should be considered in cases of recurrent equine colic
after more common causes have been excluded. Immunohistochemistry is necessary to definitively diagnose
intestinal mesenchymal and neuroectodermal tumors. Benign tumors such as Schwannoma, neurofibroma and lowgrade GIST carry a good prognosis.

Keywords: Equine; Neoplasia; Schwannoma; Colic; Gastrointestinal;
Immunohistochemistry; Gastroscopy

Abbreviations:
GIST: Gastrointestinal Stromal Tumor; PNST: Peripheral Nerve
Sheath Tumor; IHC: Immunohistochemistry; SMA: Smooth Muscle
Actin; NSE: Neuron-Specific Enolase

Introduction
Intestinal neoplasia is rare in the horse and is usually diagnosed
postmortem. Lymphoma is the most common alimentary neoplasm
followed by adenoma/adenocarcinoma, leiomyoma/leiomyosarcoma,
gastrointestinal stromal tumor (GIST) and peripheral nerve sheath
tumor (PNST) [1]. Immunohistochemistry with or without
ultrastructural confirmation is required to distinguish spindle cell
tumors [2,3]. Here we report a case of benign plexiform Schwannoma
in the duodenum of a horse with recurrent colic. To our knowledge
this is the first documentation of equine foregut Schwannoma, and the
only description of an endoscopically-diagnosed neuroectodermal
intestinal tumor with successful clinical management in this species.

Case Presentation
A 23-year old Missouri Foxtrotter gelding was presented to the
Cummings School of Veterinary Medicine, Hospital for Large Animals,
with a three-day history of colic and decreased appetite. Previous bouts
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of spontaneously resolving colic also were reported. Vital parameters
were within normal limits while gastrointestinal sounds were
decreased. Palpation per rectum and percutaneous abdominal
ultrasonographic examination were unremarkable. No net reflux was
obtained upon on nasogastric intubation. Cytology and biochemical
analysis of peritoneal fluid showed no abnormalities. In contrast,
endoscopy revealed extensive ulceration of the glandular stomach and
multiple raised tan masses in the proximal duodenum (Figure 1).
Multiple mucosal pinch biopsies were collected. Histopathology
revealed a multicentric, sharply demarcated spindle cell neoplasm
within the lamina propria displacing preexisting glands. Tumor cells
were elongate, fusiform and arranged in tight fascicles and whorls in
an Antoni A-type pattern. There was little cellular or nuclear
pleomorphism, and no mitotic figures or areas of necrosis.
Immunohistochemistry (IHC) was negative for the smooth muscle
markers desmin and smooth muscle actin (SMA). Gastrointestinal
stromal tumor (GIST) was ruled out by negative staining for CD117 (cKit) (Figure 2). Neuroectodermal markers neuron-specific enolase
(NSE) and S-100 were uniformly expressed throughout the tumor.
Based on morphology and IHC, the tumor was diagnosed as benign
plexiform Schwannoma. Following gastroscopy the patient became
increasingly uncomfortable and began producing gastric reflux. The
stomach was periodically decompressed and supportive care was
initiated. A 28-day course of the proton-pump inhibitor omeprazole
(Gastrogard®) was initiated to alleviate gastric ulceration. The patient
responded well to medical management and was reintroduced to food
over the next few days. No adverse effects have been reported since
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patient discharge apart from occasional bouts of colic that respond
well to home-based medical management.

Figure 1: (a) Endoscopic image revealing one of several irregular,
sessile, tan intramucosal masses in the proximal duodenum. (b)
Histology demonstrates a spindle cell tumor (T) in the duodenal
mucosa displacing pre-existing glands; adjacent lamina propria (LP)
exhibits moderate mixed inflammation; pale flocculent Brünner’s
glands (B) lie below; H&E, 200X.

but low specificity. Examination of peritoneal fluid can aid in the
diagnosis of lymphoma, but has limited utility for non-lymphoid
intestinal tumors [1]. Definitive diagnosis requires histopathology and,
in the case of spindle cell neoplasms, immunohistochemistry to stratify
tumors by cell of origin [1-5]. In our investigation, adenocarcinoma
and neuroendocrine tumor/carcinoid were ruled out by the presence of
elongate spindle cells tightly arranged in fascicles and whorls in an
Antoni A-type pattern. GIST was discounted due to the lack of
reactivity for CD117/c-Kit [6,7]. Therefore, the primary ruleouts were
neurofibroma, gangliocytic paraganglioma, and Schwannoma.
Neurofibroma consists of a loosely arranged mix of mesenchymal and
neural-crest –derived cells, whereas gangliocytic paraganglioma
includes fibroblastic, gangliocytic and neuroendocrine-type cells. The
homogeneous pattern of the duodenal neoplasm in this case, combined
with uniform staining for NSE and S-100 was consistent with
Schwannoma. Because the neoplasm was multicentric but lacked
cytologic features of malignancy, a final diagnosis of benign plexiform
Schwannoma was assigned. Good therapeutic response to conservative
medical management confirmed the benign nature of the disease
[8-11].

Conclusion
Intestinal spindle cell neoplasms are uncommon causes of equine
colic. Accurate diagnosis requires endoscopic biopsy and
immunohistochemistry. If benign, cases might be amenable to medical
management with a good prognosis.
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