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Echinococcus multilocularis, a zoonotic tapeworm 
with foxes as the main definitive host and ro-

dents as intermediate hosts, was first detected in 
foxes in the Netherlands in 1996 (1) and is consid-
ered an emerging parasitic pathogen (2). Humans 
and other primates can be infected via contami-
nated food or fomites, risking potentially fatal al-
veolar echinococcosis (AE). We describe a case of 
neurologic AE in a postpartum, zoo-housed gorilla 
in the Netherlands, complicated by pregnancy and 
neonatal care.

In April 2024, a 25-year-old female western low-
land gorilla (Gorilla gorilla gorilla), born in England 
and transferred to GaiaZOO (Kerkrade, the Nether-
lands) in 2013, gave birth to her second young. The 
gorilla had no prior health issues. After parturition, 
lethargy and intermittent anorexia developed, fol-
lowed by intermittent neurologic symptoms in 1 arm 
(hemiplegia) and both legs (paraplegia).
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We report a case of postpartum alveolar echinococcosis 
in a zoo-housed gorilla in the Netherlands in 2024, with 
cerebral involvement causing neurologic symptoms. In-
fection was likely acquired via contaminated feed. This 
case highlights diagnostic challenges, public health risks, 
and the need for preventive feed hygiene and surveil-
lance in endemic regions.



Parasitologic and bacteriologic stool diagnostics 
yielded no results. Because the gorilla was caring for 
a newborn, we initially withheld anesthesia-requir-
ing diagnostics and initiated empirical treatment for 
various differential diagnoses, including Balamuthia 
mandrillaris infection. When symptoms progressed, 
we performed abdominal ultrasonography and blood 
sampling under sedation, revealing abscess-like liver 
lesions. Fine-needle aspiration biopsy yielded bac-
teriologically and mycologically negative purulent 
material, negative for B. mandrillaris by PCR (Eras-
mus Medical Center, Rotterdam, the Netherlands). 
After blood tests and cytology yielded no diagnosis, 
we submitted serum for E. multilocularis serology 
(Laboklin, Bad Kissingen, Germany).

While awaiting results, we noted stiffness and 
worsening of hemiparesis in the gorilla. We postponed 
euthanasia for the newborn to learn to drink from a 
bottle and bond with another female gorilla. By August 
2024, the infected gorilla was unable to walk, prompt-
ing euthanasia. Simultaneously, serologic results re-

vealed E. multilocularis infection. Imaging and necropsy 
showed lesions in the brain (Figure 1, panel A; Figure 2, 
panel A), lungs (Figure 1, panel B), and liver (Figure 1, 
panel C; Figure 2, panel B). Molecular (12S and COX1) 
and serologic tests confirmed E. multilocularis infection, 
acquired after 2016 (Appendix, https://wwwnc.cdc.
gov/EID/article/32/7/26-0136-App1.pdf), leading to 
a final diagnosis of disseminated alveolar echinococco-
sis with liver, lung, and cerebral lesions.

Prior reports have described AE in gorillas (3,4), 
noting clinical similarities of progressive apathy, an-
orexia, and fibrous abdominal adhesions (3–5). In 
the case we describe, disease progressed in 4 months 
from onset to marked deterioration, a more rapid 
course than the 2-year progression described in cases 
from Switzerland and Germany, both of which lacked 
neurologic involvement. A case involving neurologic 
symptoms was reported in a gorilla in Japan that died 
after 9 months (4). In gorillas, cerebral lesions seem to 
accelerate disease progression and could be consid-
ered a marker of terminal AE, similar to humans (6).
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Figure 1. Postmortem computed tomography images in soft tissue window from a case of neurologic alveolar echinococcosis in 
postpartum zoo-housed gorilla, the Netherlands, 2024. A) Transverse view of the brain (anterior is bottom, right is left of image). Green 
arrows show space-occupying lesion within right hemisphere of cerebrum. B) Transverse view of the lung shows fluid- and gas-filled 
lesion within the left lung lobe (arrow). C) Transverse view of the liver shows multiple thick-walled, fluid-filled lesions (asterisks). L 
indicates normal liver tissue; S indicates stomach.

Figure 2. Necropsy brain 
and liver tissue from a 
case of neurologic alveolar 
echinococcosis in postpartum 
zoo-housed gorilla, the 
Netherlands, 2024. A) Cut 
surface of the cerebrum. Right 
hemisphere contains a 3.5-cm 
diameter, space-occupying tissue 
mass with ill-defined borders 
and secondary dislocation of 
preexisting structures. B) Surface 
of the liver. The parenchyma 
is largely replaced by multiple 
variably sized confluent nodules.



Reports of AE in humans have noted an asso-
ciation between brain metastasis, occurring in 1%–
3% of cases (6), and immune suppression, which, 
depending on the host’s cellular immunity and 
cytokine profiles, increases the host’s susceptibil-
ity to infection and parasitic growth rate. Research-
ers reporting an AE case in a woman residing in 
a highly endemic region of China hypothesized 
pregnancy as a predisposing factor for rapid dis-
ease progression in humans, including brain metas-
tasis (7). Another report noted rapid disease pro-
gression during pregnancy in a woman with cystic  
echinococcosis (8).

Born in England, a country free of E. multilocu-
laris parasites, the gorilla we describe was housed 
in the Netherlands from 2013 and was still serologi-
cally negative in 2016, implying local infection. Fox-
es entering the enclosure seemed unlikely because 
of physical barriers; therefore, foodborne infection 
seemed plausible. The gorilla’s diet included locally 
grown fresh produce, leaves, and branches. A prior 
study investigating fruit from this endemic region 
found some to contain E. multilocularis DNA (9). In 
addition, research conducted in a zoo in Switzerland 
revealed fresh produce from the primate diet to be 
contaminated with fox-specific cestodes (10), suggest-
ing contact between fox feces and primate feed.

Strategies to minimize infection risks associ-
ated with AE include feed hygiene measures, such 
as thermo-treatment of branches, hard vegetables, 
and fruits, and purchasing leafy and soft vegetables 
from nonendemic areas (10). Feed should be stored 
indoors, with minimal contact with the ground. Foxes 
should be kept out where possible, and fox feces on 
zoo grounds should be removed, particularly because 
feces from infected foxes also pose a zoonotic risk to 
visitors and employees. To monitor foxes roaming the 
GaiaZOO, zoo staff now regularly collect droppings 
found on zoo grounds, which are then sent out and 
tested for E. multilocularis parasites.

The rapid deterioration due to cerebral involve-
ment in the gorilla we describe illustrates the aggres-
sive course AE can take when the brain is affected 
and demonstrates the importance of including AE in 
the differential diagnosis of neurologic disease, espe-
cially in immunocompromised or pregnant individu-
als in endemic areas. Foodborne transmission from 
locally grown products seemed the most probable in-
fection source, which implies a risk for humans con-
suming fresh produce from endemic areas. Education 
and preventive measures could minimize infection 
risks for zoo animals and other consumers. Our case 
highlights the clinical and ethical complexities of 

managing AE in zoologic settings and reinforces the 
need for surveillance and prevention strategies at the 
human–animal–environment interface.
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Dracunculus (Spirurida:Dracunculoidea) are large 
subcutaneous nematodes that can be found in 

mammals and reptiles (1). The life cycle of the para-
sites involves ingestion of infected cyclopoid cope-
pods via drinking water, although consumption of 
paratenic or transport hosts (amphibians, fish) may 
also be involved (1,2). Female Dracunculus nematodes 

are morphologically indistinguishable by species and 
more commonly detected than the much smaller male 
nematodes, so sequence analysis is necessary for spe-
cies identification (1).

Six of 15 Dracunculus species infect mammals, 
and most studies focus on the human Guinea worm, 
Dracunculus medinensis, in Africa (1). In North Amer-
ica, studies have reported 4 mammalian Dracunculus 
spp. nematodes: D. insignis (in various wild carni-
vores, dogs, cats), D. lutrae and an undescribed spe-
cies (in river otters [Lontra canadensis]), and another 
undescribed species (in a Virginia opossum [Didephis 
virginianus], a river otter [USA], and a dog [Spain]) 
(1,3–5). Researchers have reported 3 Dracunculus 
nematode species in South America: D. jaguape (in a 
neotropical otter [Lontra longicaudis]), D. fuelleborni (in 
a big-eared opossum [Didelphis aurita]), and an unde-
scribed species (Dracunculus sp. PantanalBr) (in dogs 
and a jaguar [Panthera onca] in Brazil) (6,7).

The Florida panther (Puma concolor coryi) is an 
endangered North American puma (P. c. couguar) 
subspecies restricted to South Florida. As part of mor-
tality investigations, Florida Fish and Wildlife Con-
servation Commission veterinarians perform necrop-
sies on panthers and bobcats (Lynx rufus). This study 
reports the findings related to worms collected from 
panthers and a bobcat, including detection of Dracun-
culus sp. PantanalBr.

We removed subcutaneous or internal parasites 
from 12 Florida panthers and 1 bobcat collected in Flor-
ida during 2002–2025, preserving the samples in forma-
lin or 70% ethanol (Figure 1, panel A; Appendix 1 Table, 
https://wwwnc.cdc.gov/EID/article/32/7/26-0514-
App1.pdf). We morphologically identified and geneti-
cally characterized all worms collected (Appendix 1).

Most worms were fragments, so we based iden-
tification on a combination of sequence analysis and 
morphology (characteristic first-stage larvae) (Fig-
ure 1, panel B). We noted 5 panthers and the bob-
cat to be infected with Dracunculus sp. nematodes, 
subsequently identifying parasites from 2 of those 
panthers and the bobcat as Dracunculus sp. Panta-
nalBR. We identified Dirofilaria spp. nematodes in 7 
panthers (Appendix 1).

We obtained partial Dracunculus cytochrome oxi-
dase subunit I (COI) and 18S rRNA sequences from 2 
Florida panthers and the bobcat. The two 657-bp COI 
sequences from Florida panthers were identical and 
were 99.7% similar to Dracunculus sp. PantanalBR 
identified in a jaguar and 98.8% similar to Dracunculus 
sp. PantanalBR detected in a dog (Appendix 2 Table 1, 
https://wwwnc.cdc.gov/EID/article/32/7/26-0514-
App2.xlsx). The bobcat worm sequence was 99.5% 
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We used morphologic and genetic methods to analyze 
subcutaneous worms removed from endangered Florida 
panthers and a bobcat in Florida, USA, identifying Dra-
cunculus sp. PantanalBr and several Dirofilaria spp. 
worms. Dracunculus sp. PantanalBr had been previously 
reported in a domestic dog and a jaguar in Brazil.


