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Abstract 
Background: To describe the clinicopathological features of human coenurosis 
diagnosed at a single center in an academic Anatomical Pathology Laboratory, 
KwaZulu-Natal, South Africa. 
Methods: This was a 10-year retrospective laboratory based study, from 2011-
2020, which reappraised the clinical presentation, histomorphological tissue reac-
tion patterns and outcomes in patients diagnosed with coenurosis. 
Results: Five cases of coenurosis and 19 cases of cysticercosis were diagnosed dur-
ing the study period. Following re-appraisal of the slides, 6 cases of coenurosis 
were confirmed and included in the study cohort. The anatomical distribution of 
disease was as follows: brain (1), liver (1), eye (1) and soft tissue (3). There were 3 
males and 3 females and the patients’ age ranged from 2 to 46 (mean 22.2) yr. 
Three patients were HIV positive whilst the clinical history of the infection was not 
available for the other 3 patients. All patients presented with mass effect related 
symptoms, ranging from headache to a painful soft tissue swelling. Two cases dis-
played synovial metaplasia in addition to characteristic chronic subacute inflamma-
tion and fibrosis. One case had supportive inflammation. Two cases comprised of 
coenuri exclusively and therefore it was not possible to assess tissue reaction.  
Conclusion: We describe the first cases of human coenurosis in HIV positive pa-
tients and for the first time report synovial metaplasia as one of the reaction pat-
terns of coenurosis. Whenever cysticercosis and hydatidosis are considered clinical-
ly, a negative serology should prompt clinicians to consider coenurosis in addition 
to the neoplastic diagnostic considerations. 
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Introduction 
 

oenurosis is a major zoonotic para-
sitic infection caused by metacestode 
larval stage of coenurus forming Tae-
nia species (1). Cases in humans have 

been reported in sheep farming communities 
from Africa, North America, Europe and Asia 
(2-3). Human infections follow ingestion of 
water or food contaminated by faeces with 
ova or gravid proglottids (3). The causative 

parasites for coenurosis include T. multiceps, T. 

serialis, T. brauni and T. glomeratus (2).  
The clinical presentation is organ dependent 

with central nervous system (brain), eyes and 
muscles being the most reported locations (3-
4). The major mechanism of disease is sec-
ondary to mass effect, however toxic and hy-
persensitivity reactions contribute to the dis-
ease process. The viable organisms induce lit-
tle tissue reaction pattern however necrotic 
coenuri induce inflammatory responses in-
cluding suppurative and granulomatous types 
(3).  

The microscopic anatomy of coenurosis and 
cysticercosis shows marked overlap in small 
biopsies with poor representation of scolices. 
The only distinguishing feature is multiple 
scolices in coenurosis (5).  

Herein we describe the clinical presentation, 
tissue reaction patterns and outcome in six 
human cases of coenurosis diagnosed at a sin-
gle center in KwaZulu-Natal, South Africa. 

 

Methods 
 

This retrospective descriptive study involved 
the retrieval and re-evaluation of all biopsies 
diagnosed and coded, using the SNOMED 
word and code search system, as ‘coenurosis’ 
and ‘cysticercosis’ from 01 Jan 2011 to 31 Dec 
2020.  

The study was approved by the Biomedical 
Research Ethics Committee of the University 

of KwaZulu-Natal (Study number: 
BCA535/16). 

Departmental archival slides were retrieved 
or recut from archival blocks and inde-
pendently reappraised by two pathologists 
(GN & AM). The routine and special stains 
were performed using accepted standard pro-
tocols. Immunoperoxidase stains were per-
formed using an automated immunostainer 
(Ventana Benchmark Ultra, Tucson, AZ) ac-
cording to the standard protocol. The follow-
ing stains and immunoperoxidase stains were 
reviewed: Haematoxylin and eosin, Ziehl-
Neelsen, von Kossa, CD163, CD68 and vi-
mentin.  

The following clinical information was ex-
tracted from the departmental and/or clinical 
records: patient’s age, sex, HIV status, CD4 
count, site of lesion, presenting complaint, 
treatment and the outcome. The microscopic 
features that were evaluated included the tis-
sue reaction adjacent to the parasite and the 
morphology of the parasite to either confirm 
or rule-out coenurosis.  

 
Results 
 

Five cases of coenurosis and 19 cases of cys-
ticercosis were diagnosed during the study pe-
riod. Archival material was available to review 
for all the cases. Following re-appraisal of the 
slides, 6 cases of coenurosis were confirmed 
and included in the study cohort. One case of 
coenurosis was initially misdiagnosed as cysti-
cercosis. Eighteen cases of cysticercosis were 
confirmed and excluded from the study. The 
age range of patients was 2 to 46 (mean 22.2) 
yr (Table 1). 

 Three patients were HIV positive and on 
antiretroviral therapy, whilst the HIV status 
for the other 3 patients was unknown. Ecchi-
nococcal and neurocysticercosis serology was 
negative for two patients, whilst no data was 
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available for the other four. All the patients 
presented with symptoms related to mass le-
sion. One patient presented with sudden onset 
of neurological symptoms including sudden 
onset of left sided weakness and headache.  

Magnetic resonance imaging (MRI) of the 
brain with contract revealed a right high parie-

tal lobe multiloculated cystic lesion measuring 
4.4cm x 4.7cm x 4.4cm. Ring enhancement of 
the lesion was noted. Mild scalloping of the 
inner table of the skull vault was present. No 
mural nodules were identified. 

          
Table 1: Summary of the clinical history and pathologic findings in 6 patients in this study 
 

Case Year Age 
(Yr) 

Sex HIV 
status 

CD4 
(Cells/mm3) 

Location Presenting 
symptoms 

Outcome Tissue 
reaction 

1 2013 11 F U N/A Left eye Painful 
mass 

L/FU N/A 

2 2015 29 F U N/A Neck (IM) Mass L/FU S/L/E/P 
3 2015 10 M + 246 Right lobe 

of liver 
Liver dys-
function 

Alive at 2 
years 

SI/L/P/N/E/H 

4 2017 2 M U N/A Abdominal 
wall (IM) 

Mass L/FU S/L/P/E/H 

5 2017 35 M + U Chest wall 
(IM) 

Mass L/FU F/L/P/E 

6 2019 46 F + 30 Right pari-
etal lobe of 
cerebrum 

6 months 
of head-
ache & 

progressive 
left hemi-

paresis 

Deceased N/A 

Key: F=female, M=male, +=positive, U=unknown, IM=intramuscular, L/FU=lost to follow up, S=synovial 
metaplasia, L=lymphocytes, E=eosinophils, P=plasma cells, SI=suppurative inflammation, N=neutrophils, 

H=histiocytes, F=fibrosis, N/A=not applicable 

 
The microscopic sections of all the cases 

confirmed the described morphology of coe-
nurosis including the presence of coenurus 
with double row of hooklets, multiple scolices 
and an eosinophilic tegument with microvilli 
(Fig. 1 A-D). Two cases exclusively comprised 
parasite material (Fig. 1 A-D).  

Four cases displayed variable inflammatory 
responses including suppurative inflammation, 
subacute and chronic inflammation compris-
ing eosinophils, lymphocytes, plasma cells and 
histiocytes (Fig. 2).  

Two cases with synovial metaplasia as evi-
denced by pseudocyst were lined by luminal 

fibrin, multilayered spindle cells, oval cells and 
scattered admixed inflammatory cells. Nega-
tive CD163 and CD68 and strong positive 
vimentin expression profile confirmed the 
synovial metaplasia (Fig. 3). Fibrin accumula-
tion, fibrosis and granulation tissue response 
were seen in one case. Granulomatous in-
flammation was not identified in any of the 
biopsies. Ziehl-Neelsen stain was negative in 
cases of synovial metaplasia and suppurative 
inflammation. Von Kossa stain confirmed cal-
cification process in the calcareous bodies.  
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Fig. 1: The characteristics of protoscolex of coenurus cross section (A– D, H&E). (A) Sectional view of coe-
nurus showing multiple scolices; arrows indicate hooks, suckers and calcareus bodies (x10 ); (B) Sectional view 
of head of scololex showing the principal anatomic details (see arrows) (x20); (C) High power view of a proto-
scolex showing rostellar hooks (x40); (D) Tegument with microvilli, subtegumental cyton and myxoid stroma 
with scattered calcareus bodies (x20). Abbreviation: H: Hooks; M: Microvilli; C: Calcareus bodies; S: Suckers 

 

 
 

Fig. 2: Suppurative inflammation and degenerate coenurus (A– D, H&E x20). (A) Suppurative inflammation, 
necrosis and calcareus bodies; (B) Suppurative inflammation, necrosis and residual hooks; (C-D) Degenerate 
procolex, hooks, calcareus bodies and necrosis. Abbreviation: H: Hooks; C: Calcareus bodies; P: Degenerate 

protoscolex 
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Fig. 3: Synovial metaplasia in coenurosis. (A-B, H&E; C-D, immunohistochemistry). (A&B) Synovial meta-
plastic capsule facing the coenurus, showing that the 75–100-μm thick pseudosynovial membrane lined by 

spindle-shaped cells (synovial cells) and a subintimal fibrovascular layer populated by numerous blood vessels; 
(C) Vimentin highlights the spindle lining the pseudocyst in synovial metaplasia (x40); (D): CD163 highlights 

isolated macrophages on the wall (x40) 

 
The patient with liver coenurosis was treated 

with albendazole and was alive at 2 yr follow-
up, with a persistent liver mass measuring 4.02 
x 4 cm, a decrease from the initial size of 8.7 x 
7.0 cm. The patient with cerebral coenurosis 
demised 11 days-post craniotomy for removal 
of the cyst. An autopsy was not requested by 
the attending physician. Follow-up infor-
mation was not available for the other 4 pa-
tients.  

 

Discussion 
 

Human coenurosis was first described by 
Brumpt in 1913 and the first South African 
case was reported in 1940 by Cluver following 

an autopsy (4-6). Whilst coenurosis occurs 
worldwide, the majority of cases have been 
reported in sheep farming communities from 
regions such as Africa, the Mediterranean, and 
the Middle East (5-9). Despite the fact that 
KwaZulu-Natal is not a sheep-rearing com-
munity, we described six coenurosis instances 
from 3 HIV-positive patients and 3 patients 
with unknown HIV status. 

Coenurosis has been described in various 
human body parts including brain, soft tissue, 
eyes and visceral organs (4, 9, 10). The current 
study re-affirms that coenurosis can involve 
different areas of the body (Table 1). In a 
North American human coenurosis study, 6 
cases from 6 patients were described, from 
which, 50% (3) cases occurred in the nervous 
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system and the other 3 were found in the skel-
etal muscles (4). This is in contrast to the cur-
rent study in which 1 case occurred in the 
CNS, 1 in a visceral organ (liver), 3 in the soft 
tissue/skeletal muscle and 1 case involved the 
eye. In the current and the North American 
study by Ing et al (4), the Taenia species were 
not subtyped. The majority of cases have pre-
viously been described in adults (11), and in 
this study 50% (3/6) of the cases occurred in 
children. Fain described 8 cases of cutaneous 
coenurosis, among which, 7 cases occurred in 
children (12). Thus, the age predilection varies 
in different studies and a full epidemiological 
study of human coenurosis may be necessary 
to clarify this question. 

 In the present study, three patients were 
HIV positive while the HIV status was not 
available for the other three patients. PubMed 
and Google scholar search for ‘HIV/AIDS 
and coenurosis’ yielded isolated case reports 
on cysticercosis and HIV/AIDS (13). To the 
authors’ experience, the correlation between 
HIV/AIDS and coenurosis remains un-
described and the three cases are the first to 
be described in HIV positive patients. Two 
patients in the study cohort were on anti-
retroviral therapy (ART), and both presented 
with large masses that measured over 4 cm in 
greatest dimension. One of the HIV positive 
patients had cerebral coenurosis and the biop-
sy material did not contain any residual tissue 
for evaluation of tissue reaction patterns. The 
exact mechanism of death was not ascertained, 
as an autopsy was not undertaken. The other 
HIV positive patient had liver coenurosis and 
the biopsy showed suppurative inflammation, 
fibrin and granulation tissue response. Granu-
lomatous reaction was not present. The lesion 
showed to be shrinking in size on follow-up 
ultrasonography imaging over a two-yr period. 
The lack of granulomatous inflammation may 
be due to the low CD4 count and impaired 
cell-mediated immune response (13). The pro-
gressive decrease in the size of the liver mass 
in this case would indicate that, the medical 

treatment was effective in controlling the dis-
ease. 

The microscopic features of coenuri are well 
described. The coenurus comprises multiple 
scolices and tegument composed of amor-
phous eosinophilic outer membrane, muscle 
layer and loose stroma containing calcified 
bodies (3). Vaughan and Connor indicated 
that intact coenuri induce little tissue reaction 
while the degenerative coenuri induce suppu-
rative and granulomatous inflammatory re-
sponse (3). The liver case showed an admix-
ture of viable and degenerated coenuri with 
associated suppurative inflammation as de-
scribed; however, there was no granulomatous 
inflammatory response.  

In two cases, the adjacent tissue displayed 
synovial metaplasia, granulation tissue, fibrosis, 
subacute and chronic inflammation. The his-
tologic sections mimicked granulomatous in-
flammation hence CD163, CD68 and vi-
mentin immunoperoxidase stainings were un-
dertaken. The cells lining the pseudocyst were 
mesenchymal in nature and the granulomatous 
response was ruled-out in view of negative 
CD163 and CD68, and positive vimentin (Fig. 
3). Synovial metaplasia has been described in 
association with trauma, surgery, breast im-
plants, joint prosthesis, neoplastic and connec-
tive tissue diseases (14-16). This is the first 
description of synovial metaplasia occurring in 
the background of coenurosis. The pathogen-
esis of synovial metaplasia in coenurosis may 
be similar to that seen in breast implants and 
joint prosthesis. The coenuri may induce 
break in connective tissue with potential to 
induce synovium-like tissue as per the em-
bryological process in the development of 
synovium (16). 

Despite the fact that granulomatous in-
flammation is one of the typical reaction pat-
terns in coenurosis in both human and animal 
studies, none of the cases in the current study 
cohort demonstrated this tissue response (3, 
17). While three cases were HIV positive, the 
HIV status was unknown in the other three 
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patients (Table 1) and thus, the absence of 
granulomatous inflammation may have been 
due to intact coenuri or impaired T-cell medi-
ated responses. It is uncertain to the authors 
that how HIV/AIDS in the 3 cases might 
have influenced tissue reaction pattern. How-
ever, Delobel et al described giant cysticerco-
sis in a patient with HIV/AIDS, and postulat-
ed that HIV/AIDS may cause uncontrolled 
parasitic growth due to an impaired cell-
mediated immune response (13). Our patients 
with available CD4 results, had counts con-
sistent with AIDS and therefore impaired cell-
mediated immune response would be ex-
pected. All patients with represented resident 
tissue displayed infiltrate of eosinophils as ex-
pected in parasitic infestations.     

The clinical diagnosis of coenurosis remains 
an enigma as evidenced in this study. Whilst 
parasitic infections such as neurocysticercosis 
and hydatidosis were considered, negative se-
rology results ruled-out these possibilities and 
neoplastic diseases were entertained. On light 
microscopy, the diagnosis is straightforward; 
however, the similarities with more common 
and well-recognized neurocysticercosis may 
lead to an incorrect diagnosis as demonstrated 
in one of our cases. It is therefore essential 
that pathologists familiarize themselves with 
light microscopic diagnostic features of coe-
nurosis.    

 

Conclusion  
 

The first cases of human coenurosis in HIV 
positive patients have been described. For the 
first time, synovial metaplasia has been de-
scribed as one of the reaction patterns to coe-
nurosis in addition to established reaction pat-
terns. Whenever cysticercosis and hydatidosis 
are considered clinically, negative serology 
should prompt clinicians to consider coenu-
rosis in addition to the neoplastic diagnostic 
considerations. May this study stimulate more 
research on this rare parasitic infection and 

increase the awareness of salient diagnostic 
features.  
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