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Case Report: Giant Multiloculated Pseudocystic Jejunal Leiomyosarcoma in a Dog: Atypical Morphologic Features of Canine Intestinal Leiomyosarcoma
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A 10-year-old intact female Rottweiler dog weighing 29 kg presented with 2 days history of vomiting, anorexia, and lethargy to KonKuk University Teaching Hospital, Seoul, South Korea. Ultrasonography and computed tomography (CT) scannings revealed a well-demarcated, large mass (29 × 19 × 11 cm) with numerous fluid-filled cavities. Metastases to adjacent lymph nodes were also identified on CT. This large mass and the affected intestinal segments were excised for palliative purposes. Postoperatively, the dog recovered uneventfully without any complications. The cut surface of the mass showed an exophytic growth pattern of multiloculated cystic lesions filled with serosanguineous fluid, large cavities filled with necrotic exudate, and fistulous connections between the intestinal lumen and the necrotic cavity in the mass. On histopathology, the mass was a spindle cell neoplasm expanding from the jejunal muscular layer and with pseudocystic changes. Additional immunohistochemical analysis using antibodies against smooth muscle actin, desmin, and CD-117 demonstrated that the mass was consistent with a leiomyosarcoma. Six months post-operatively, plain radiography revealed an abdominal mass, suspected to be recurrence from jejunal leiomyosarcoma. The owner decided to euthanize the dog due to financial constraints. This case report describes the atypical morphology and clinical progression of a large canine jejunal leiomyosarcoma, which had similar clinical features as those of human leiomyoma and leiomyosarcoma.
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INTRODUCTION

Leiomyosarcomas (LMS) are malignant mesenchymal neoplasms that originate from smooth muscle tissue and, therefore, can arise from any organ containing smooth muscle, such as the gastrointestinal tract, respiratory, urinary tract, genital tract, skin, liver, spleen, and other abdominal organs (1, 2).

Intestinal LMS account for around 30% of canine nonangiogenic, nonlymphogenic intestinal mesenchymal tumors (2–6). Compared to the very low incidence of intestinal LMS in human beings, the incidence rate of canine intestinal LMS is relatively high (2, 6, 7). The jejunum is one of the most commonly affected regions of the gastrointestinal tract affected by LMS (8, 9). The jejunal muscularis propria is usually involved, and the tumors often grow into the bowel lumen, thus inducing obstructive gastrointestinal symptoms, such as the retention of intraluminal gas or fluid (10–13). Several retrospective studies have reported the clinical and morphological characteristics, diagnosis, and prognosis of canine intestinal LMS (14–17). The typical macroscopic morphology of LMS is characterized by large single formation tumors that are larger than 5 cm, with imprecise boundaries that invade the mucosa, muscular layer, and adjacent tissues (16, 17). In human medicine, LMS are usually characterized as a soft, fleshy, ill-defined mass with hemorrhage, necrosis or cystic change (18). With regard to various morphological characteristics that have been previously studied, the size of LMS is considered an important prognostic factor because it has been found that larger tumor size is independently correlated with decreased survival in human beings (19, 20).

This case report describes an atypical morphology and clinical progression of jejunal canine LMS, which was characterized by being large, multiloculated, pseudocystic and fistulated. To the author's knowledge, this is the first case showing an atypical morphology of LMS and its clinical significance.



CASE DESCRIPTION

A 10-year-old, 29 kg sexually intact female Rottweiler dog was referred for evaluation of persistent vomiting, anorexia, and lethargy. The referring veterinarian suspected an ovarian tumor based on abdominal ultrasound, which showed a large, cystic, pedunculated intra-abdominal mass. On presentation, the dog was depressed, and had a body condition score of 3/9. Complete blood count and serum biochemistry tests revealed thrombocytopenia (113 K/μL; reference range, 148-484 K/μL) and elevated C-reactive protein levels (210 mg/dL; reference range, 0–35 mg/dL). Plain abdominal radiography (Figure 1A) showed a large mass at the mid-right abdomen, displacing intestinal loops laterally and to the left, and an irregular shape of radiopaque materials. On abdominal ultrasound, an ill-defined, multiloculated cystic mass was identified. Abdominal computed tomography (CT) scan demonstrated a well-demarcated, multiloculated, large mass (29 × 19 × 11 cm) with fluid-filled cavities (Figure 1B). The cavities were separated by thin walls, and numerous various-sized gas opacities were detected within the mass. The jejunum passed through the mass transversely, and a small portion of the jejunum appeared to be fistulated to the cavity within the mass (Figure 1C). Several lymph nodes, including axillary, pancreaticoduodenal, splenic, hepatic, periportal, mesenteric, and colic lymph nodes, were slightly enlarged on CT imaging. Based on CT findings, the mass was suspected to be a small intestinal tumor, and the decision was made to surgically remove the tumor and attach the jejunum via jejunal resection and anastomosis. The owner opted for surgical removal and histopathologic diagnosis of the mass and adjacent enlarged lymph nodes.


[image: Figure 1]
FIGURE 1. Diagnostic images at presentation. Dorsoventral (A) abdominal radiographs revealed a large soft tissue opacity located at the mid abdomen (white arrows). Post-contrast dorsal (B) and transvers (C) computed tomography scanning images of the mass (yellow dotted line, size of 29 × 19 × 11 cm). Connections between the cavity within the mass and the intestinal lumen represent the presence of fistulation (yellow arrow).


For the surgical removal, the patient was premedicated with cefazoline (30 mg/kg, intravenous [IV]), famotidine (1 mg/kg, IV), butorphanol (0.2 mg/kg, IV), and midazolam (0.3 mg/kg, IV), followed by anesthesia induction with propofol (6 mg/kg, IV). The patient was intubated, and anesthesia was maintained with isoflurane in oxygen. A ventral midline celiotomy incision was made. During the exploration of the abdominal cavity, a large mass attached to jejunal segments was exteriorized from the abdominal cavity (Figure 2A). The mass appeared multiloculated, cystic, and occupied the jejunal mesenteric region firmly adhering to the associated jejunal segment (Figure 2B). The giant mass was completely removed with the adjacent mesentery and the affected jejunal segments via jejunal resection and end-to-end anastomosis with a 5-cm surgical margin in both oral and aboral directions (Figure 2C). The incisional biopsies were taken from the two enlarged adjacent mesenteric lymph nodes for histopathologic examination. After verifying the absence of leakage from anastomosis site, the abdomen was extensively lavaged with sterile saline and closed routinely. The dog recovered from anesthesia without any complications. Postoperative analgesia was provided by a bolus administration of both fentanyl (0.004 mg/kg, IV) and lidocaine (0.5 mg/kg, IV), followed by a continuous rate infusion of fentanyl (0.004 mg/kg/h, IV) and lidocaine (1.2 mg/kg/h, IV) for 24 h. Postoperatively, the patient was managed with fluid therapy and medications, including tramadol (4 mg/kg, PO) and famotidine (1 mg/kg, PO) twice daily for 7 days. The dog recovered rapidly and was discharged on the third postoperative day without any significant clinical symptoms.


[image: Figure 2]
FIGURE 2. Macroscopic images during surgery. (A) Giant intraperitoneal mass is exposed intraoperatively with adherent jejunum. (B) The giant, multiloculated cystic mass is located at the jejunal mesentery and attached to the mesenteric border of the surrounding jejunal segment (white arrows). (C) The mass and the adhered jejunal segment are completely removed via the jejunal resection and anastomosis.


On gross examination, the giant mass was 29 × 19 × 11 cm in size, weighed 2.4 kg, and represented a multiloculated cystic appearance covered with thin fibrous tissue. The mesenteric part of the jejunal segment that enclosed the mass had spread to most of the associated mesentery (Figure 3A). The cut surface of the multiloculated region revealed a polycystic mass that was filled with clear, yellow or serosanguineous fluid (Figure 3B). When the jejunal lumen was exposed by incising the antimesenteric border of the jejunal segment, an oval-shaped ulceration of 11 × 6 mm in size was identified on the jejunal wall. Through the ulcerated area, a fistula was connected to the large cavity, which was filled with dark, red, necrotic contents. The cut surface of the fistulated intestinal wall showed that the mass was growing in an exophytic fashion, expanding outwards from the muscularis layer (Figure 3C). The cystic cavities were located at the core of the mass and were lined by a greenish brown necrotic membrane.


[image: Figure 3]
FIGURE 3. Gross photographs of the resected mass and jejunal segment. (A) Antimesenteric side view shows the mass with multicystic appearance. (B) The cut surface of the mass indicated as white dotted square in (A) reveals polycystic changes. (C) Oval-shaped fistula (white arrows) with surrounding mucosal ulceration is exposed through jejunal incision indicated as yellow dotted line in (A). The cut surface of the fistulated intestinal wall reveals the exophytic growth pattern of the mass and the connection between intestinal lumen and necrotic cavity located at the core of the mass. C, cavity; IL, intestinal lumen.


The excised mass and affected jejunal segments were examined histologically. An encapsulated, expansile neoplasm was composed of spindle to stellate cells that were haphazardly arranged in short bundles and streams with multiple variably sized fluid-filled pseudocystic structures. The neoplastic cells expanded into the mesentery but did not infiltrate the submucosa and the mucosa (Figure 4A). The resection margins of the tumor, mesentery, and jejunum were free of neoplastic cells. The neoplastic cells had indistinct cell borders, wispy eosinophilic cytoplasm, and oval nucleoli with moderate anisocytosis and anisokaryosis (Figure 4B). The mitotic index was 3 per 10 high-power fields. Immunohistochemistry labeling for CD117 was diffusely negative, which ruled out gastrointestinal stromal tumor (Figure 4C). Neoplastic cells demonstrated strong cytoplasmic labeling for smooth muscle actin (Figure 4D) and desmin (Figure 4E). Based on the gross, histologic, and immunohistochemical results, the jejunal neoplasm was consistent with atypical type of leiomyosarcoma. The histopathological findings of the lymph nodes revealed no evidence of neoplasia but showed reactive hyperplasia. Considering that the tumor was completely removed and there was no evidence of metastasis, adjunctive chemotherapy was not indicated in this dog.


[image: Figure 4]
FIGURE 4. Histopathology and immunohistochemistry (IHC) of the jejunal mass. (A) The spindloid neoplastic cells are haphazardly arranged in short bundles and streams with multiple pseudocystic structures. HE stain, Bar, 500 μm. (B) The neoplasm is composed of spindle cells with indistinct cell borders, wispy eosinophilic cytoplasm and oval nucleoli. HE stain, Bar, 50 μm. (C) Neoplastic cells demonstrate negative labeling with CD117. IHC, DAB chromogen, Bar, 50 μm. (D) Neoplastic cells show strong cytoplasmic labeling with Smooth muscle actin. IHC, DAB chromogen, Bar, 50 μm. (E) Neoplastic cells show strong cytoplasmic labeling with Desmin. IHC, DAB chromogen, Bar, 50 μm.


At 6 months post-operatively, the owner reported a recurrence of anorexia in the patient. Abdominal radiology was performed at a veterinary referral hospital, revealing an abdominal mass suspected of being a recurrence of the previous leiomyosarcoma. The owner declined further treatments and opted to euthanize the patient due to financial constraints and concerns for the patient's quality of the life.



DISCUSSION

The jejunal LMS mass in this dog showed a relatively large size (29 × 19 × 11 cm) compared to the canine intestinal LMS of its type that has been reported thus far. According to previous reports, canine gastrointestinal LMS and leiomyoma (LM) have been reported to be generally larger than 5 cm (16). To our knowledge, up until now, there have been no reports of similar giant-sized intestinal LMS in small animals, even though an 18-cm LMS mass was previously identified in the peritoneum of a dog (21). One reason for such a large tumor in the case reported herein is the exophytic growth of the LMS. Smooth muscle-originating tumors of the gastrointestinal tract frequently extend transmurally thus obstructing the intestinal lumen (13, 22), although, sometimes they bulge out of the serosa in an exophytic fashion (13). These tumors usually then lead to obstructive gastrointestinal symptoms, which could enable the owners to recognize symptoms of the tumors before they grow to an enormous size, except in cases where a tumor occurs in the cecum and is positioned in such a way that it does not limit the passage of intestinal contents (6). In contrast, in the case presented herein, the jejunal LMS expanded outward from the muscular layer as a large extraluminal mass without disrupting the luminal patency; therefore, the tumor did not cause clinical symptoms for a long time. Thus, the owner would not have recognized the symptoms of LMS at an early stage until the giant tumor eventually compressed the adjacent organs and paraneoplastic syndrome had developed, including cancer cachexia and thrombocytopenia. The morphological features of the mass presented herein, which caused the late onset of symptoms and delayed diagnosis, may explain the development of this giant jejunal LMS.

Common morphological characteristics of canine intestinal LMS and LM are that they are typically solid masses and polypoid tissue that often contain hypo/anechoic cavities (16). The formation of hypo/anechoic cavities may be associated with the central degradation of the tumor caused by ischemic central necrosis due to rapid tumor growth outstripping its blood supply (10, 23). Myers et al. reported that 75% of gastrointestinal LMS larger than 3 cm have sonolucent regions, thereby suggesting the presence of central necrosis (12). The dog in the present study also had similar fluid-filled cavities located in the center of the tumor. Considering the giant size of the tumor, ischemic central necrosis was likely going to occur due to the lack of blood supply to the core and due to the formation of a fibrous capsule around the tumor, where the fibrous capsule could reduce the tumor's vascularization and promote ischemic changes (24). Additionally, a fistulous connection between the cavity and intestinal lumen might lead to leakage of the intestinal contents into the cystic cavities, which can induce infection and inflammation and can create central necrosis and intra-cavity exudate production.

The most distinctive feature in the present case is that the multiloculated pseudocystic mass had expanded around the central cavities, unlike the common morphology of canine intestinal LMS. The multiloculated LMS of this dog is the first case reported in small animals that we are aware of, despite being commonly reported in LMS and LM of the uteri of human beings (25, 26). A fair number of the previously reported human uterine LMS exhibit multilocular pseudocystic morphology, which often makes them confused with ovarian tumors (26). Hydropic degeneration, which is characterized by the intra-tumoral accumulation of edematous fluid, has been thought to be the main cause of inducing the pseudocystic morphology of human uterine LM; however, the etiology of the degeneration remains unclear (26, 27). Rarely, the pseudocystic morphology may be associated with myxoid degeneration that produces mucinous materials, but most LMS are represented by hydropic degeneration in which clear, yellow, and hemorrhagic fluid accumulated in the multiloculated pseudocystic spaces (26). In the case presented herein, hydropic degeneration was identified as multiple variably sized fluid-filled spaces within the tumor, and the fluid in these spaces was clear, yellow or serosanguineous. These features make the intestinal LMS in the present case unique, as it represents common characteristics of canine intestinal LMS, such as forming hypo/anechoic cavities, but does not have the morphological features of human uterine LMS/LM, such as multiloculation occurring by hydropic degeneration. In addition, this multiloculated encapsulated mass surrounding the cavities may have prevented septic peritonitis from intestinal perforation and leakage of intestinal contents. Intestinal perforation and subsequent leakage of intestinal contents have been previously described in dogs with intestinal LMS (14, 15). This perforation and leakage of intestinal contents can immediately lead to peritonitis and subsequent sepsis and can be present in 50% of dogs with intestinal LMS (14). However, in the present case, despite a sizable intestinal ulcer-related perforation, the leaked intestinal contents were accumulating only in the cavity at the core of the mass without leaking into abdominal cavity. This morphological feature enabled prolonged intestinal perforation and leakage without obvious clinical symptoms and thus formed a fistula connecting the LMS and the intestinal lumen.

The prognostic factors of canine gastrointestinal LMS have not been characterized because the presence of metastases and histologic features have not clearly impacted prognosis (6, 8, 14). In human studies, the giant size of an LMS has clinical significance because the size of the tumor has been reported as the only reliable prognostic indicator of LMS in human beings (19, 20). Miyajima et al. reported that LMS size is correlated independently with decreased survival in a multivariate analysis of 267 human patients (20). In another human study reporting small bowel LMS, a similar trend was reported because the average tumor size in the surviving group was 9.3 cm, compared to an average tumor size of 13.8 cm in the group who died within 5 years; thus, larger tumor size may be a negative prognostic indicator (19). In veterinary medicine, to our knowledge, there are currently no studies demonstrating that prognosis is related to the size of intestinal LMS; however, dogs that have an early diagnosis of gastrointestinal smooth muscle tumor(s) have been reported to show higher survival rates (28). The dog in the present study was euthanized 6 months after surgery due to high suspicion for LMS recurrence. The survival of the case represented herein is shorter than that previously reported because previous reports have shown a postoperative median survival time ranging from 10 to 21.3 months for intestinal LMS (8, 14). Canine intestinal LMS are not regarded as being highly aggressive since the metastasis and mesenteric invasion observed during diagnosis or surgery may not negatively affect the prognosis (14, 29). The giant size of LMS, as seen in this case, may be associated with a worse prognosis and may include a high recurrence rate and short post-surgical survival time; therefore, the size of LMS tumors in dogs should be considered as a potential negative prognostic indicator, similar to human studies.



CONCLUSION

The canine jejunal LMS in the present report had atypical macroscopic and morphological features, including the giant size, multiloculated and pseudocystic and exhibiting intestinal perforation without peritonitis and exophytic growth without interfering the luminal patency. The morphological features of the case presented herein, in contrast to previously reported features in dogs with intestinal LMS, are the first reported morphological characteristics of canine LMS that have similar features to LM and LMS in human beings. Furthermore, especially in the case of giant canine intestinal leiomyosarcoma, the possibility of unfavorable prognosis with regard to size of the tumor should be considered.
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