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…diagnosis is uncommon. These organisms show a predilection for blood vessel (arterial) invasion, resulting in necrosis and embolization, but dissemination to other organs is rare. Despite treatment, the prognosis for complete resolution in humans is poor, and if left untreated, often results in death.

Case Report

Our animal research facility is licensed by the US Department of Agriculture and has had continuous AAALAC accreditation since 1983. All animals in this colony are on IACUC-approved protocols and are managed consistent with all applicable regulations as prescribed in the USDA Animal Welfare Regulations1 as well as in accordance with the Guide for the Care and Use of Laboratory Animals.7
In November 2006, a 4-y-old male cynomolgus macaque (Macaca fascicularis) of Vietnamese origin was placed in our outdoor cynomolgus macaque holding colony. Prior to placement in this colony, the macaque was negative on tuberculosis skin tests and negative serologically to cercopithecine herpesvirus 1. Just before shipment to our facility, the monkey was negative on tuberculin skin tests and negative serologically to cercopithecine herpesvirus 1, SIV, and simian T lymphocytic virus 1. Macaques in our outdoor holding colony receive ivermectin as a prophylactic anthelmintic and are tuberculin tested quarterly until shipment to our indoor research facility. During the macaque’s stay in the outdoor holding colony, no noteworthy problems (trauma, known penetrating injuries, and so forth) were reported, but the monkey did exhibit a slightly rough hair coat, which was attributed to social grooming.

On 5 June 2008, we received the cynomolgus monkey as part of a larger shipment into our indoor research facility. All cynomolgus macaques received with this shipment were placed in quarantine for 30 d, according to standard facility protocol. The day of arrival, the initial health assessment was within normal limits. Six days after arrival, we performed a more detailed physical exam along with a complete blood workup, tuberculin skin test, cercopithecine herpesvirus 1 serology, and chest radiographs. The results of the examinations revealed an apparently healthy animal of 3 kg approximately 6 y of age. Samples submitted for hematology and biochemistry (Tables 1 and 2) showed monocytosis, mild hypoalbuminemia and hypophosphatemia, and slight hyperglubinemia. Similar hematologic and serologic findings are common among macaques newly received from our outdoor holding colony. At 72 h, we judged the inhouse tuberculin skin test to be negative.

Thoracic radiographs were taken as standard procedure during the quarantine period and primarily are intended to supplement tuberculin testing and augment overall health evaluation. Radiographs are interpreted by staff veterinarians in our facility. Review of the lateral radiograph from this animal revealed an ovoid circumscribed density measuring approximately 1.2 × 0.8 cm in the cranial mediastinum that displaced the trachea ventrally. The ventrodorsal radiograph revealed 2 spheroid soft-tissue densities in the cranial mediastinum. The mass to the right of midline measured approximately 0.8 × 1.0 cm; that left of midline measured approximately 0.5 × 0.9 cm (Figures 1 and 2). No other radiographic lesions were identified.

Five days after radiography (11 d after receipt) and with a confirmed negative tuberculin test, the cynomolgus macaque presented with an acute episode of dyspnea. The macaque was immobilized with ketamine HCl (10 mg/kg IM) for detailed assessment by a clinical veterinarian. Subsequent to chemical restraint, the macaque’s respiratory distress progressed, showing no improvement despite treatment including oxygen supplementation. The monkey’s condition continued to deteriorate, and the attending clinician determined that euthanasia was the most appropriate course of action.

On necropsy, a white, firm, ovoid, well-encapsulated structure measuring approximately 3.5 cm in diameter was present in the cranial mediastinum. The lesion involved the cranial mediastinal lymph nodes and adjacent structures at the base of the heart. Several additional firm, ovoid, well-encapsulated lesions measuring approximately 1 cm in diameter were identified within the wall of the stomach. Samples collected from the mediastinal lesion, trachea, esophagus, lungs, stomach, spleen, liver, and kidneys were submitted for histopathology.

Histopathology revealed focal pleural fibrosis, minimal multifocal bronchitis, and severe pyogranulomatous mediastinal lymphadenitis with intralesional fungal organisms (Figures 3 through 5) mild multifocal lymphoplasmacytic portal infiltrates in the liver, and transmural lymphoplasmacytic and pyogranulomatous gastritis with intralesional fungal organisms (Figure 6). The clinically significant microscopic findings included severe pyogranulomatous lymphadenitis in the mediastinum, with a similar lesion involving the stomach. Both lesions had numerous sections of a nonseptated, branching, hyphal organism consistent with a mucor or zygomycotic agent. Speciation within this group of organisms could not be achieved on section and would require cultivation of the organism. Additional minor changes in the heart, liver, and trachea were present. Cardiac changes included focal, minimal to mild, acute myofibril degeneration in all 3 sections of the examined heart. These changes were terminal and probably hypoxic in origin, as was the patchy emphysema in the lung.

The morphologic diagnosis was fungal gastritis with fungal mediastinal lymphadenitis. The pathologist proposed fungal colonization of a gastric ulcer leading to dissemination. There was no lung parenchyma involvement identified grossly or microscopically. Because such involvement is expected with infection by the inhalation route, initial gastrointestinal exposure appears to be the most likely scenario. The morphology was consistent with a zygomycete, but the particular species could not be determined by routine staining with hematoxylin and eosin. Because this animal was newly received from an outdoor holding colony that could be exposed to incoming nonhuman primates with latent tuberculosis, we requested that a second pathologist review the submitted slides to confirm the diagnosis. This review confirmed the findings of the original pathologist.


