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Neurocyticercosis

ASTMH  
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GARCIA et al. Lancet Neurol 2014:13:1202-15. 
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Clinical Presentation

►Location (Parenchymal, Extraparenchymal)
►Anatomic Location
► Burden of disease 
►Host Response
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Pleomorphic disease

Courtesy Javiar Bustos
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Parenchymal – Cystic Lesions 
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Evolution of Intraparenchymal cysts

Ingestion of 
Infective Eggs

Fully Mature
Cyst

Inflamed
Cyst

Calcification

Immature
Cyst

5-6 Months1 Month3 Months
Silent Period

3-5 years

Granuloma

Courtesy Javiar Bustos
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This is a 33 year old male recently immigrated from 
Puebla, Mexico . The patient presented to the Emergency 
Department  with a grand mal seizure. 

Axial Non Contrast CT
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Ndimubanzi PC, Carabin H, Budke CM, Nguyen H, Qian YJ, Rainwater E, Dickey M, Reynolds S, Stoner JA. A systematic review of the frequency of 
neurocyticercosis with a focus on people with epilepsy. PLoS Negl Trop Dis. 2010 Nov 2;4(11):e870. doi: 10.1371/journal.pntd.0000870. PMID: 21072231; 
PMCID: PMC2970544.

Taenia solium cause of 
29% of epilepsy in 
endemic regions
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A 32 year old from Honduras
presented with A grand mal 
seizure in 2004.
MRI shown at right…..

T1 post gad

FLAIR images

T2  Images
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2004 5/2021

Patient has ongoing seizures since 2004.
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Evaluation of a Patient

• CT Scan – superior for calcifications
• MRI Scan – extraparenchymal lesions 
• Serology- Western Blot

– 94-98% sensitive, 100% specific
– 30-70% sensitive 

• Single cyst or calcified lesion
– Serum more sensitive than CSF

• Eye examination 

DelBrutto et al. Neurology 2001 Jul 24:57:177-83
ASTMH/IDSA Guidelines,Clinical Infectious Diseases® 2018;66(8):e49–75 
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Don’t use 
Serum ELISA! 
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Albendazole +steroids (2 weeks)
MRI one month later

Serology- EITB
–94-98% sensitive, 100% specific
–30-70% sensitive 

•Single cyst or calcified lesion
–Serum more sensitive than CSF

A  30 year male  born Cuenca, Ecuador. Immigrated 4 years 
ago and now presents with a seizure. An immunoblot for 
NCC is negative.  Coronal MRI – T1 post gad images below.

EITB sensitivity drops in the setting of a 
single lesion and calcified disease. 

Avoid ELISA ! 
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Treatment- Viable Parenchymal Disease 
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Viable Neurocysticercosis
40 years old, Indian from the Punjab, immigrated to 
Canada 5 years ago. He presented to the ER for seizure-
the episode was not witnessed. His exam in the ER was 
entirely normal, but the MRI and CT were done... He 
grew up in a village, and admits to being a passionate 
hunter of wild boar, which were fairly plentiful near the 
town...

Courtesy of Michael Libman M.D.
Division of Infectious Diseases (Director)
J.D. MacLean Centre for Tropical Diseases (Director)
McGill University Health Centre

18



11/9/25

4

Courtesy of Michael Libman M.D

What is the treatment for a patient viable cysts ??
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background

 

Neurocysticercosis is the main cause of adult-onset seizures in the developing world.
Whether therapy with antiparasitic agents results in improved seizure control has been
questioned because of the lack of adequate, controlled studies.

 

methods

 

We conducted a double-blind, placebo-controlled trial in which 120 patients who had
living cysticerci in the brain and seizures treated with antiepileptic drugs were randomly
assigned to receive either 800 mg of albendazole per day and 6 mg of dexamethasone
per day for 10 days (60 patients) or two placebos (60 patients). The patients were followed
for 30 months or until they had been seizure-free for 6 months after the doses of the an-
tiepileptic drugs had been tapered. The efficacy of treatment was measured as the de-
crease in the number of seizures after treatment. 

 

results

 

In the albendazole group, there was a 46 percent reduction in the number of seizures
(95 percent confidence interval, ¡74 to 83 percent) during months 2 to 30 after treat-
ment. This reduction, which was not statistically significant, was composed of a non-
significant reduction of 41 percent in the number of partial seizures (95 percent confi-
dence interval, ¡124 to 84 percent) and a significant 67 percent reduction in the number
of seizures with generalization (95 percent confidence interval, 20 to 86 percent). Most
of the difference in the number of partial seizures was attributable to a few patients who
had many seizures during follow-up. The proportions of patients who had partial sei-
zures during follow-up were similar in the two groups (19 of 57 in the albendazole
group and 16 of 59 in the placebo group), but the patients in the placebo group had a
greater tendency to have seizures with generalization (22 of 59, vs. 13 of 57 in the al-
bendazole group; risk ratio, 1.63; 95 percent confidence interval, 0.91 to 2.92). More of
the intracranial cystic lesions resolved in the albendazole group than in the placebo
group. With the sole exception of abdominal pain, side effects did not differ signifi-
cantly between the two groups. 

 

conclusions

 

In patients with seizures due to viable parenchymal cysts, antiparasitic therapy decreas-
es the burden of parasites and is safe and effective, at least in reducing the number of sei-
zures with generalization.

abstract

The New England Journal of Medicine 
Downloaded from nejm.org at ALBERT EINSTEIN COLLEGE OF MEDICINE on November 1, 2015. For personal use only. No other uses without permission. 
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10 days of albendazole 
PLUS steroids vs
Steroids alone
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First Month No difference 
– probably due to abrupt 

stop of steroids
Established Albendazole 

as therapy for NCC

22

There were still treatment 
failures.

What about dual therapy for 
parenchymal NCC?

23

MRI response to Albendazole (15 or 22.5 mg/kg/d) 
alone or with Praziquantel in patients with  >2 

viable cysticerci

ABZ + PZQ
(n=39)

ABZ 15
mg/kg/d(n=41)

ABZ 22.5
mg/kg/d (n=38) P

Mean cysts 
Baseline 9.0 6.8 7.1 0.25
Mean 180 d 0.6 5.3 3.7 <.001
Cysts resolved 94% 21% 48% <.001
Patient cured 68% 5% 25% <.001

Garcia et al Lancet Infect Dis 2014

24
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MRI response to Albendazole (15 or 22.5 mg/kg/d) 
alone or with Praziquantel in patients with  >2 
viable cysticerci

ABZ + PZQ
(n=39)

ABZ 15
mg/kg/d(n=41)

ABZ 22.5
mg/kg/d (n=38) P

Mean cysts 
Baseline 9.0 6.8 7.1 0.25
Mean 180 d 0.6 5.3 3.7 <.001
Cysts resolved 94% 21% 48% <.001
Patient cured 68% 5% 25% <.001

Garcia et al Lancet Infect Dis 2014

No improved efficacy in single lesions
Improved resolution on MRI, but only if >2 cysts
Fewer seizures in those with resolution

25

Guidelines: Role of anti-parasitic drugs in viable 
parenchymal neurocysticercosis?

Antiparasitic drugs in ALL  patients w/ viable NCC 

1-2 Viable cysts Recommendation: 
Albendazole monotherapy
> 2 Viable cysts Recommendation:
Dual therapy with albendazole and praziquantel 

Clinical Infectious Diseases® 2018;66(8):e49–75 

26

Courtesy of Michael Libman M.D

What is best treatment for this patient?
Multiple viable cysts=Dual therapy with 
albendazole and praziquantel + steroids

38% of these cysts will 
calcify after treatment…..

Frequency and determinant factors for calcification in neurocysticercosis.Bustos JA, Arroyo G, 
Gilman RH, Soto-Becerra P, Gonzales I, Saavedra H, Pretell EJ, Nash TE, O'Neal SE, Del Brutto
OH, Gonzalez AE, Garcia HH; Cysticercosis Working Group in Peru.Clin Infect Dis. 2020 Jun 17:

27

Guidelines: Role of anti-parasitic drugs/anti-
inflammatory therapy  in viable parenchymal 

neurocysticercosis?

Always use corticosteroids for inflammatory response. 
Enhanced dosing leads to less neurologic outcomes.

Clinical Infectious Diseases® 2018;66(8):e49–75 
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• Open-label randomized trial comparing 6 mg dexamethasone 
for 10 days with 8 mg for 28 days followed by a 2 week taper 
(enhanced steroids). 

• Follow up of seizures 

• Increased dexamethasone dosing results in fewer seizures 

Nash et al. 2012. Nat Rev Neurol; 7(10):584-594.

Enhanced steroid dosing reduces seizures during
antiparasitic treatment for cysticercosis and early after
*†‡§Hector H. Garcia, *IsidroGonzales, §¶Andres G. Lescano, ‡Javier A. Bustos, #E. Javier

Pretell, *Herbert Saavedra, **Theodore E. Nash for TheCysticercosisWorkingGroup in Peru

Epilepsia, 55(9):1452–1459, 2014
doi: 10.1111/epi.12739

Dr. Garcia directs the
Global Health Center,
Universidad Cayetano
Heredia and the
Cysticercosis Unit,
Institute of
Neurological Sciences,
in Lima, Peru.

SUMMARY

Objective: Neurocysticercosis (NCC) is amajor cause of seizures and epilepsy in ende-
mic countries. Antiparasitic treatment of brain cysts leads to seizures due to the host’s
inflammatory reaction, requiring concomitant steroids. We hypothesized that
increased steroid dosing will reduce treatment-associated seizures.
Methods: Open-label randomized trial comparing 6 mg/day dexamethasone for
10 days (conventional) with 8 mg/day for 28 days followed by a 2-week taper
(enhanced) in patients with NCC receiving albendazole. Follow-up included active sei-
zure surveillance and brain imaging. Study outcomes were seizure days and patients
with seizures, both measured in days 11–42. Additional analyses compared days 1–10,
11–21, 22–32, 33–42, 43–60, and 61–180.
Results: Thirty-two individuals were randomized into each study arm; two did not
complete follow-up. From days 11 to 42, 59 partial and 6 generalized seizure days
occurred in 20 individuals, nonsignificantly fewer in the enhanced arm (12 vs. 49,
p = 0.114). The numbers of patients with seizures in this period showed similar nonsig-
nificant differences. In the enhanced steroid arm there were significantly fewer days
and individuals with seizures during antiparasitic treatment (days 1–10: 4 vs. 17,
p = 0.004, and 1 vs. 10, p = 0.003, number needed to treat [NNT] 4.6, relative risk
[RR] 0.1013, 95% confidence interval [CI] 0.01–0.74) and early after dexamethasone
cessation (days 11–21: 6 vs. 27, p = 0.014, and 4 vs. 12, p = 0.021, NNT 4.0, RR 0.33, 95%
CI 0.12–0.92) but not after day 21. There were no significant differences in antiparasitic
efficacy or relevant adverse events.
Significance: Increased dexamethasone dosing results in fewer seizures for the first
21 days during and early after antiparasitic treatment for viable parenchymal NCC
but not during the first 11–42 days, which was the primary predetermined time of
analysis.
KEY WORDS: Cysticercosis, Neurocysticercosis, Seizures, Epilepsy, Taenia solium,
Cestodes, Peru.

Neurocysticercosis (NCC), a major cause of adult onset
seizures in endemic areas, is caused by infection with the
larval form of the pork tapeworm, Taenia solium. Humans
become infected and develop cysticercosis after the acci-
dental ingestion of ova released from the intestinal dwelling
adult tapeworm. Manifestations of NCC in humans are par-
ticularly varied, but the most common symptom is seizures
due to cysts lodged in the brain parenchyma.1,2

Viable parenchymal cysts induce little inflammation.
However, during the natural evolution of the infection or as
a consequence of antiparasitic treatment, the host initiates a
robust inflammatory response to degenerating cysts, which
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*Cysticercosis Unit, National Institute of Neurological Sciences, Lima,

Peru; †Department of Microbiology, School of Sciences, Cayetano Heredia
Peruvian University, Lima, Peru; ‡Center for Global Health – Tumbes,
Cayetano Heredia Peruvian University, Lima, Peru; §School of Public
Health, Cayetano Heredia Peruvian University, Lima, Peru; ¶Department
of Parasitology and Public Health Training Program, US Naval Medical
Research Unit No. 6 (NAMRU-6), Lima, Peru; #Hospital National Alberto
Sabogal, ESSALUD, Callao, Peru; and **Gastrointestinal Parasites Sec-
tion, Laboratory of Parasitic Diseases, NIAID, NIH, Bethesda, Maryland,
U.S.A.

Address correspondence to Hector H. Garcia, Cysticercosis Unit, Insti-
tuto Nacional de Ciencias Neurologicas, Jr. Ancash 1271, Barrios Altos,
Lima 1, Peru. E-mail: hgarcia@jhsph.edu

Wiley Periodicals, Inc.
© 2014 International League Against Epilepsy

1452

FULL-LENGTHORIGINALRESEARCH

29

IDSA/ASTMH guidelines
Summary Parenchymal Neurocysticercosis 
• 1-2 Viable cysts Recommendation: 
• Albendazole monotherapy
• > 2 Viable cysts Recommendation:
• Dual therapy with albendazole and praziquantel 
• Length of therapy  - 2 weeks (4 weeks)
• Always use steroids and be generous… host inflammatory control is 

important
• 8 mg for 28 days followed by a 2 week taper

Clinical Infectious Diseases® 2018;66(8):e49–75 

30

https://pubmed.ncbi.nlm.nih.gov/32556276/
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Calcified Parenchymal NCC

•Common cause of seizures and 
epilepsy
•CT shows calcification, Edema 
and/or enhancement on MRI
•Seizures often recur (epilepsy)

31

Calcified Case of NCC 

78M from Ecuador admitted with right sided hemiparesis after Pfizer 
COVID vaccine.

32

CT HEAD AXIAL 06.11.22 

33

CT HEAD AXIAL 06.11.22 
Immunoblot 

for NCC +

34

AXIAL FLAIR
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T1W AXIAL POST GAD
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How do we manage perilesional edema 
around a calcified lesion?
• No antiparasitic treatment
• Try to avoid steroids – rebound edema will occur as you come off 
• In cases like this, use steroids, BUT slow taper
• Recurrent cases occur 

• Eternacept, methotrexate 
• Removal of calcification 

37

Taenia solium Granulomas with Perilesional 
Edema 
• Taenia solium cause of 29% of epilepsy in endemic regions
• Epilepsy is mostly associated with calcified granulomas 

• At the time of seizures 50% of those with calcifications demonstrate transient 
surrounding perilesional edema.

• Whether the edema is a consequence of seizure or a result of host 
inflammation directed against parasite antigens

• Always enhance on post-contrast MRI images. 

Perilesional brain oedema and seizure activity in patients with calcified neurocysticercosis: a 
Prospective cohort and nested-case control study. Lancet Neurol 2008 Dec;7(12):1099-105 

38

Seizure Recurrence in
Calcific Parenchymal NCC

•36% with seizure recurrence within 5 yrs
Nash et al. Lancet Neurol. 2008;7:1099

39
showing extensive astrogliosis.

A low power view of a cross section of the lesion showing the central 
cyst and surrounding capsule (black line perpendicular to the cyst wall)

40

showing extensive astrogliosis.

A low power view of a cross section of the lesion showing the central 
cyst and surrounding capsule (black line perpendicular to the cyst wall)

41

Calcified Neurocysticercosis
Recommendations

• Subset of calcifications incite inflammation
• No antiparasitic drugs

• Risk of recurrent seizures
• Treat seizures with AEDs 
• Perilesional edema, caution on use of steroids (control symptoms, 

trigger episodes)
• Always do a susceptibility weighted sequence on MRI (SWI and SWAN) 

42
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Cases out of the box

43

Giant Parenchymal Cyst 

44

A 47 year old from El Salvador with a migraine 
headache – 2015- MRI cyst – NO treatment 
offered!!

MRI 
FLAIR Images

MRI 
T1 post - gad

45

Axial CT scan 

2016 One year Later …. She presents to another 
hospital with somnolence and hemiparesis. Cyst 
has gotten much bigger! Lots of edema.

46

Axial FLAIR 
MRI
Axial 
T1 Post Gad 

Patient was treated with albendazole and 
steroids for months…. Will this calcify???

MRI
Axial 
T2  

47

38% of Cysts will Calcify
Risk Factors for Calcification After Treatment with Antiparasitics

2016 2017
Asymptomatic  

Predictors for calcification
Cysts larger than 14 mm 
Cysts with edema at baseline 

48
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Seven Years Later (2023) experienced 3 generalized tonic clonic seizures

49

MRI

T1 Post Gad T2 Flair Axial SWI 

50

Time in Years 

Hemiparesis

2016 2023

Asymptomatic Seizure

Natural History of Parenchymal Disease 

Antiparasitics

Steroids

Antiseizure 
medications

51

Cysticercotic Encephalitis 

52

HISTORY

• A 42-year-old gentleman  from Northern India presented with a 2-
year history of slowly progressive dementia. He also noticed multiple 
painless non-pruritic slow growing nodular lesions over his trunk, 
extremities, forehead and tongue for the past 1 year. 

• He did not have headache, vomiting, fever, seizures or focal 
neurological deficits. There was no loss of weight or constitutional 
symptoms. 

Courtesy of Priscilla Rupali 
Christian Medical Center 
Vellore India 
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CLINICAL IMAGES 
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CLINICAL IMAGES
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MR IMAGES

56

MR IMAGES

57

MR IMAGES

58

Am. J. Trop. Med. Hyg., 100(3), 2019, pp. 609–616

The American Society of Tropical Medicine and Hygiene

Etanercept to Control Inflammation in the Treatment of Complicated Neurocysticercosis

Theodore E. Nash,1* JeanAnne M. Ware,1 Christina M. Coyle,2 and Siddhartha 
Mahanty1
1Laboratory of Parasitic Diseases, National Institutes of Allergy and Infectious Diseases, 
National Institutes of Health, Bethesda, Maryland;
2Department of Medicine, Albert Einstein College of Medicine, Bronx, New York
Abstract. ]

Eternacept used as a steroid sparing agent –
Quite successful

More studies needed!
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Subarachnoid Neurocysticercosis

61

T2 MRI 

62

T2 MRI 

• Vesicles multiloculated  resemble “ a bunch of grapes”
• Can reach large sizes
• Intense chronic immune inflammatory reaction

-Abnormal thickening of the leptomeninges 
-Arachnoiditis 
-Endarteritis

63

T2 MRI 

• Vesicles multiloculated  resemble “ a bunch of grapes”
• Can reach large sizes
• Intense chronic immune inflammatory reaction

-Abnormal thickening of the leptomeninges 
-Arachnoiditis 
-Endarteritis
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T2 MRI 

• Vesicles multiloculated  resemble “ a bunch of grapes”
• Can reach large sizes
• Intense chronic immune inflammatory reaction

-Abnormal thickening of the leptomeninges 
-Arachnoiditis 
-Endarteritis
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T2 MRI 

Clinical
Long incubation from exposure 
Hydrocephalus 
Vascular – endarteritis  

Stroke/TIA 
Headache 

Dx: MRI- multivesicular appearance 
Hard to visualize on CAT scan 
60% have concurrent spinal disease – screen spine
Wblot always positive!!

Treatment – Antiparasitics +steroids 
Dual therapy – awaiting trial 
Follow MRI and antigen until resolution; 

Ag-ELISA 
Ag-ELISA  monoclonal 

PLoS Negl Trop Dis. 2022 May 
26;16(5):e0010442..PMID: 35617367 .
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MRI  T2 Images– Coronal View

67

2016

2018

2020

Serum ag+

Dual therapy
+ Steroids

Lost to Follow up

68

Hydrocephalus is common! 

69

Mass
Effect

Communicating 
Hydrocephalus 2º Arachnoiditis

Sylvian
Fissure 

Deficit in CSF absorption -Chronic arachnoiditis 
Fibrosis involving the arachnoid villi 

After 
Treatment 

70

Hydrocephalus- Obstructive  

• Occlusion of 
Luschka’s/Magendie’s 
foramina

Thickened 
leptomeninges 

• Exacerbated 
inflammation 
accompanying the 
presence of the 
parasite is generally 
the primary triggering 
factor !!!! 

71

Vascular Involvement 

72
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The patient is an 18 year old male born in El Salvador. The patient  immigrated when he 
was 10 years old. He was in his usual state of health when he fell to the floor and could 
not get up due to right sided hemiplegia. Labs WNL, Chest X-ray normal. An MRI was 
performed….

MRI – T1 post gadolinium 
Multiple cystic thin walled lesions in the pre-pontine cisterns and Sylvian 

fissure with enhancement consistent with neurocysticercosis.

73

MRI – T1 post gadolinium MRA  – 1st branch of MCA occluded

74

Vascular Involvement Endarteritis 
• Ischemic 

• Usually small vessel – lacunar infarcts
• MRA/angiogram can be negative 

• Large vessel disease can occur 
• Occur on presentation or during the taper of steroids

• Hemorrhage 
• Rare – usually on presentation 

• Needs high dose steroids with careful taper

75

Screen the spine! 

76

28 patients basal subarachnoid disease
17 had concurrent spinal disease (60%)

LS involved 89%
Nash et al. Neurology 2012 May 1;78(18):1394

77

So…that was a lot. How do you manage this 
disease….
• Screen the spine, eye - get quantiferon, strongyloides
• Immunoblot should be positive
• Start high dose prednisone

• 60-80 mg for a 1-2 weeks 
• 40 mg and then taper 1 mg per week

• Dual therapy with albendazole/praziquantel
• If possible 

• Image every 3 months (or earlier if symptoms)
• Obtain and follow the recombinant  antigen 
• Treatment can be months and greater than a year
• Recurrences can occur
• CLOSE follow up 

78
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INTRAVENTRICULAR 
NEUROCYSTICERCOSIS 

(IVNC) 

79

This is a 68 year female who grew up in Romania – immigrated in 1968. 
She was at the Metropolitan Opera House in NYC and looked down to read the program. 
She passed out. In ER her neuro exam was normal (no papilledema) –NCC W.blot was positive.

80

Cysticerci
•Act as a ball valve
•Symptoms can be relieved 

w/change position
Drop attacks

•Obstruct - hydrocephalus 
Sudden deaths

81

A 32-year- old Pregnant Woman from Ecuador with a Headache

Courtesy of Michael Libman M.D

82

83 84
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Intraventricular NCC (IVN)
MRI with 3D volumetric sequencing over other imaging modalities to identify intraventricular and subarachnoid 
cysticerci in patients with hydrocephalus and suspected cysticercosis (strong, moderate)
• Optimal approach to management of IVN in the lateral and third ventricles

Recommendation:

Removal of the cysticerci by minimally invasive, neuroendoscopy (Strong, moderate). 

Remark: Anti-parasitic drugs should not be used preoperatively, since they provide no benefit and can interfere with successful cyst 
removal

• Optimal surgical approach to management of IVN in the fourth ventricle
Recommendation

Recommend surgical removal rather than medical therapy and/or shunt surgery (strong, moderate). 

• Optimal approach to adherent IVN
Recommendation 

Shunt surgery for hydrocephalus rather than cyst removal when surgical removal is technically difficult (weak, low).

Remark: Attempted removal of inflamed or adherence ventricular cysticerci is associated with increased risk of complications.

Anti-parasitic drugs along with corticosteroids after shunt insertion to decrease subsequent shunt failure in patients in whom surgical 
removal of isolated intraventricular cysts is not possible (weak, low)

Intraventricular Neurocysticercosis: Experience and Long-Term Outcome from a Tertiary Referral Center in the US.
Nash et al. Am J Trop Med Hyg.,98(6),2018 pp. 1755-1762
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Pearls!
NCC is a pleomorphic disease 

Parenchymal Disease – viable 
> 2 lesions – albendazole/praziquantel plus steroids
1-2 lesions – albendazole plus steroids 
Longer tx steroids – less seizures 

Parenchymal Disease – calcified disease 
Implicated in ongoing seizures
Perilesional edema occurs
No antiparasitic treatment – try to avoid steroids

Extraparenchymal disease 
Intraventricular Disease 

Endoscopic removal 3rd and lateral ventricle
Subarachnoid Disease

Dual therapy – longer courses of antiparasitic and slow taper steroids
Follow MRI, antigen/PCR to define treatment endpoints. 

Commonly associated with spinal disease – screen the spine

87
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Echinococcus: Cases that Blur the Line
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Staging Hepatic CE
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MSK Pt

Grow slowly over time
Usually asymptomatic until gets to large sizes 

93

Imaging and Staging in Echinococcus 

A CAT Scan An Ultrasound An MRI 
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Origin of Patient                                                                                                          CE Endemic regions 

Imaging                                                                                                             WHO CE cyst 
classification       

Serology – Wblot (ELISA – not sensitive)

CE3a
Cyst in transition

CE3b
Cyst in transition

Transition Inactive Active 

CE2CE1 CE4 CE5

Sensitivity – cyst stage and organ dependent- and specificity problems
Not useful for follow-up after Rx 

Adapted from Junghanns slide
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Origin of Patient                                                                                                          CE Endemic regions 

Imaging                                                                                                             WHO CE cyst 
classification       

Serology – Wblot (ELISA – not sensitive)

CE3a
Cyst in transition

CE3b
Cyst in transition

Transition Inactive Active 

CE2CE1 CE4 CE5

Med thx <5 cm
> 5 cm PAIRS

Surgery
Med thx <5 cm
> 5 cm surgery 

Watch and 
Wait

Sensitivity – cyst stage and organ dependent- and specificity problems
Not useful for follow-up after Rx 
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 56 Echinococcosis 805

Figure 56.9 Assignment of treatment modalities to individual CE cyst stages and risk of complications in relation to cyst stage and size (for details, 
see text). During the involution process, CE cysts are driven from active cyst stages to inactive, dead cysts (natural involution). In the ‘watch and 
wait’ approach (CE4 and CE5), the natural involution is observed and the patient is followed-up at regular intervals to detect complications and to 
ensure that the patient remains relapse-free. With the use of benzimidazoles and percutaneous sterilizing techniques [mostly puncture – aspiration 
– injection – respiration (PAIR); in some centres continuous catheter drainage and large-bore catheters], the natural involution process is accelerated. 
With surgery, the parasitic material is completely removed from the patient either by removal of the parasite-derived cyst and part of the host-
derived connective tissue capsule (pericyst): partial cystectomy; by removal of the parasite-derived cyst and the entire host-derived connective tissue 
capsule (pericyst): total cystectomy or by additional removal of the part of the organ the CE cyst is embedded in: resection (Images copyright © 
W. Hosch, Department of Radiology, Heidelberg University Hospital). Rx = treatment. 

CE1

CE3a

CE2

CE3b

CE4

CE5

5–6 cm >5-6 cm <10 cm 10 cm

Active
cysts

Inactive
cystsEarly Rx Late Rx Very late Rx No Rx

Benzimidazoles (possibly higher efficacy)

Benzimidazoles (possibly lower efficacy)

PAIR

Surgery/(continuous catheter drainage [CE1, CE3a],
large-bore catheter [CE3a, CE3b, CE2])

Watch & wait

Risk of  complications

CE3b cysts, benzimidazole treatment may be very disappoint-
ing. In these cases, the alternatives are surgery and large-bore 
catheter approaches.47–51

The further development of large-bore catheter techniques 
should be carefully monitored since it may become an alterna-
tive to the laparotomic approach in the future.

As long as the categories elaborated on above are not appro-
priately validated, a substantial degree of arbitrariness remains 
in the triage of patients. Of particular concern are uncompli-
cated small (<5 cm) CE1, CE2, CE3a and CE3b cysts in ana-
tomically non-critical sites which cannot undergo PAIR and 
which do not respond to benzimidazoles.

Stojkovic, Gottstein, Junghanss in: 
Manson‘s Tropical Diseases 2014
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WHO recommendations

• CE 1/CE3a 
• < 5 cm can treatment with albendazole 
• >5 cm and less than 10 cm – PAIR (Percutaneous Drainage and Re-instillation 

of a Scolicidal Agent) PLUS Albendazole 
• Do not perform if there is biliary communication 

• >10 cm uncomplicated – PAIR 
• I would be careful! 

• CE2/CE3b 
• <5 cm can treat with albendazole 
• > 5 cm surgery 

• CE4/5 Watch and wait 

99

Surgery 
Preoperative Albendazole 
1-3 days before 
1-3 months after 

Control the surgical field
Hypertonic soaked pads

Praziquantel 
Some give Praziquantel perioperatively 

Al-Saeedi M, Khajeh E, Hoffmann K, et al. Standardized endocystectomy technique for surgical 
treatment of uncomplicated hepatic cystic echinococ- cosis. PLoS Negl Trop Dis 2019; 13:e0007516. 
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 CURRENTOPINION Surgical management of cystic echinococcosis of
the liver

Cesar G. Bertoa, Peter Lioub, Christina M. Coylec and Jean C. Emondb
Purpose of review
Cystic echinococcosis is a zoonotic infection frequently involving the liver. Treatment options, including
surgery, are decided based on the staging of the disease.

Recent findings
Ultrasound is the cornerstone for diagnosis, staging, and follow-up of cystic echinococcosis. MRI can help
to evaluate for cystobiliary complications and planning of the surgery. The two main surgical approaches
for cystic echinococcosis include a radical approach, which entails a partial hepatectomy and total
pericystectomy, and a conservative approach or endocystectomy. Recent data suggest a conservative
approach is well tolerated with acceptable morbidity and no mortality. Recurrences in centers with
experience are rare. Data on laparoscopic surgery is emerging, but long-term follow-up still needs to be
improved.

Summary
Surgical treatment options should be carefully evaluated according to the cystic echinococcosis disease
staging. A multidisciplinary approach, including diagnostic and interventional radiology, abdominal and
liver surgery, and infectious diseases, results in better outcomes.

Keywords
endocystectomy, hepatic echinococcosis, pericystectomy, surgical treatment

INTRODUCTION
Cystic echinococcosis is a zoonotic infection caused
by the metacestode stage of Echinococcus granulosus.
The liver is the most commonly infected organ
(in about 75% of cases), followed by the lungs
and other organs. In most high-income countries,
the incidence of cystic echinococcosis is very low
and diagnosed mainly in migrants from endemic
regions. Cystic echinococcosis is largely asympto-
matic and commonly identified incidentally.
Others present when the cyst becomes complicated
such as biliary obstruction because of cystobiliary
fistulas, spillage of cyst content into the biliary tree,
and compression of vessels or bile ducts. Many of
these patients are sent to surgeons for evaluation.
We suggest amultidisciplinary approach for the best
outcomes, as do other authors [1].

DIAGNOSIS, CLASSIFICATION, AND
STAGING OF CYSTIC ECHINOCOCCOSIS
The WHO Informal Working Group on Echinococ-
cosis published an ultrasound classification that
followed the cyst’s natural history of cysts, allowing
for organ-specific guidance for the treatment of

echinococcosis [2,3]. Medical treatment (benzimi-
dazoles), percutaneous interventions, surgery, and
the watch-and-wait strategy are decided based on
the WHO cystic echinococcosis cyst classification
(Fig. 1) [1].

The diagnosis of cystic echinococcosis is based
on imaging findings and epidemiology; serology
plays a confirmatory role [1]. Ultrasound remains
the cornerstone of diagnosis, staging, and follow-up
of cystic echinococcosis, but MRI can define the
cyst features better [4]. If a ultrasound cannot be
performed, MRI with heavily T2-weighted series is
preferable to computed tomography (CT) (Fig. 2)
[2,4]. MR imaging with MR cholangiography is a

aDivision of Infectious Diseases, Department of Medicine, Massachu-setts General Hospital, Boston, Massachusetts, bLiver and AbdominalTransplant Surgery, Columbia University Irving Medical Center, NewYork and cDivision of Infectious Disease, Albert Einstein College ofMedicine, Bronx, New York, USACorrespondence to Christina M. Coyle, MD, Albert Einstein College ofMedicine, Bronx, NY 10461, USA.E-mail: christina.coyle@einsteinmed.edu
Curr Opin Infect Dis 2023, 36:348–352DOI:10.1097/QCO.0000000000000955
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REVIEW
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CE1 and CE3a 

103

A Religious Pilgrimage…. 

104

• 19-year-old male born in the United States. 
• Only travel to Iraq and Iran towards the end of 2015

• A one-night layover in Istanbul. 
• Each time, he stayed in hotels with his family.

• Well until November 2020 - began experiencing diffuse pruritis.
• It was not associated with any rash or new medications. 

• A few weeks later, the patient noticed:
• Yellow discoloration of his skin and eyes
• Weight loss of around 20 lbs

• On 12/18, the patient had bloodwork done with his PCP: 
• WBC: 6.13 with 13% eosinophils
• Alk phosphatase  812, T. bili 3.7, AST 288, ALT 464 

105

The patient had a CT done the same day that showed multiple liver 
cysts, with the largest being 7.3cm in the right lobe of the liver along 
with mild intra-hepatic duct dilation.

106

The patient had a CT done the same day that showed multiple liver 
cysts, with the largest being 7.3cm in the right lobe of the liver along 
with mild intra-hepatic duct dilation.

107 108
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MRCP Report 12/23/2020

Multiple hepatic cysts with largest measuring 7.2 cm in segment 7. 
Segment 2 lesion is ~ 3cm and mildly T1 hypointense and T2 isotense. 
Segment 3 lesion is 2.7cm and demonstrates heterogenous T1 
hypointensity and T2 hyperintensity, no evidence of enhancement. 
Mild prominence of intra-hepatic ducts, probably secondary to 
compression from above lesions.

111

Guerrant RL,etal. Tropical Infectious Diseases: Principles, Pathogens & Practice 1st ed: 2005

How did he get this??????

112

WHO recommendations

• CE 1/CE3a 
• < 5 cm can treatment with albendazole 
• >5 cm and less than 10 cm – PAIR (Percutaneous Drainage and Reinstillation

of a Scolicidal Agent) PLUS Albendazole 
• Do not perform if there is biliary communication 

• >10 cm uncomplicated – PAIR 
• I would be careful! 

• CE2/CE3b 
• <5 cm can treat with albendazole 
• > 5 cm surgery 

• CE4/5 Watch and wait 

113

Back to our patient…. Sent him to the OR

114
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117

His twin brother traveled with him.. 
Asymptomatic. We decided to screen him. 

118

119

US Report 1/25/21

• Findings: 
• Liver - Large cyst with discernible wall measuring 9.5 x 7.6 cm. No internal 

structure. No septations or internal locules.
• Bile ducts: Normal caliber. Common bile duct measures 4mm.
• Gallbladder: Within normal limits.
• Pancreas: Poorly visualized.
• Spleen: 10.3cm, within normal limits.
• Right kidney: 9.3cm. No hydronephrosis.
• Left kidney: 10.9cm. No hydronephrosis.
• Ascites: None.
• Aorta and IVC: Visualized portions are within normal limits.
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PAIRS:Who to treat
Expert Consensus,WHO 

• Inoperable patients
• Best results - >5cm-<10cm CE1 and CE3a cysts 
• In pregnant women w/ symptomatic cysts 
Contraindications

• Lung Cysts
• Biliary fistulae
• Proximity to vascular structures
• Peripheral cysts – do not have adequate hepatic 

tissue

Brunetti et al. Acta Tropica 114(2010) 1-16

CE1 CE3a

122

Back to our patient… he now has urticaria….

123 124

125

Lessons Learned 

• Echinococcus can occur in short term travelers.
• Must dig into behavior of traveler. 
• Latency was 5 years in these patients!!! Amazing
• A negative MRCP does not rule out biliary communication.  
• CE1 large peripheral cysts should go to surgery (>10 cm)
• Staging and individualized therapy is crucial. 
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Management of CE3b

127

A 62 year old Italian Immigrant 
with abdominal pain. Treated with albendazole – no change

128

WHO recommendations

• CE 1/CE3a 
• < 5 cm can treatment with albendazole 
• >5 cm and less than 10 cm – PAIR (Percutaneous Drainage and Reinstillation

of a Scolicidal Agent) PLUS Albendazole 
• Do not perform if there is biliary communication 

• >10 cm uncomplicated – PAIR 
• I would be careful! 

• CE2/CE3b 
• <5 cm can treat with albendazole 
• > 5 cm surgery 

• CE4/5 Watch and wait 
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Origin of Patient                                                                                                          CE Endemic regions 

Imaging                                                                                                             WHO CE cyst 
classification       

Serology – Wblot (ELISA – not sensitive)

CE3a
Cyst in transition

CE3b
Cyst in transition

Transition Inactive Active 

CE2CE1 CE4 CE5

Surgery

Sensitivity – cyst stage and organ dependent- and specificity problems
Not useful for follow-up after Rx 
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8 years later 

133

20 years later 

134

20 years later 

Has prostate cancer. 
Opted for medical 

therapy. 

135

Stage and Choose Wisely
Follow for Recurrences! 

136

CE4/CE5 

137

A 54 year old Tibetan male came in with abdominal pain. Labs all normal.
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CE4-Watch and Wait!

140

141 142

143

Rupture….
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A Case of Rupture 

The patient is a 37 year old male born in Ibb, Yemen. 

He notes that in the am he started feeling dizzy and sweaty and thought it was low blood pressure. 
Later in the day he went out to dinner he felt cold, sweaty and dizziness. He also noted that he had 
excruciating abdominal pain. He did not have difficulty breathing. No rashes. He went home and was 
not able to move. EMS was called.

Yemen - Grew up in Ibb - 3-4 dogs in the house in Ibb. Bathroom in the house.

145 146

147 148
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Albendazole plus Praziquantel vs Albendazole 
Alone – Intra-Abdominal Hydatidosis

Group 1 (June 1990- February 1992): 19 patients; received 
albendazole 10 mg/kg/day.
Group 2 (March 1992-September 1994): 17 patients; received 
albendazole 20 mg/kg/day. 
Group 3 (October 1994-July 1997): 26 patients; received 
albendazole 10 mg/kg/day plus praziquantel 25 mg/kg/day. 

151

Complications

152

A 23 year old exchange student 
from Turkey presented with 

abdominal pain. 

153 154

155

Left Hepatectomy
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Left Hepatectomy 

157

Biliary Communication with the Cyst 

• Surgery 
• ERCP 
• Avoid hypertonic saline/ETOH 
• Complication - superinfection

158

MSK Pt

A 52 year old woman from Southern India was seen  for abdominal pain. She was 
Told her cyst was inactive and there was nothing to do.

159

Five years later she presented with intermittent right upper quadrant pain for a 
few weeks. Began having chills and worsening RUQ pain and fever. Elevated 
WBC and high fever. Toxic appearing 

160

MSK Pt

161

Summary:
Communication with the Biliary Tree

• Take a good history
• Rule out prior to surgery/PAIRS 
• MRCP/ERCP
• In procedure – check bilirubin
• Work hand in hand with your surgeon
• NO HYPERTONIC saline! 
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Another Case 

34-year-old female from Bulgaria with past medical history of urticaria. 
She has been experiencing back pain for 10 years. She had an US which 
showed cystic masses in the liver and peritoneum. An MRI was done 
that revealed the presence of retroperitoneal cysts and ? Ovarian cyst. 

163

MRI 
Abdomen 
w/wo 
contrast
T-2 Coronal 

Image 17

164

MRI Abdomen w/wo contrast
T-2 Axial

Image 22

165 166
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Learning Points

• Multi-disciplinary teams
• Intra-op collaboration

171

A 43 year old female with hemoptysis from rural Ecuador

172

173

Common Presenting Symptoms of 
Pulmonary Hydatid Disease

• Asymptomatic (68%)
• Hemoptysis, cough,dyspnea 
• Pulmonary cysts rupture into bronchi

• Formation of cystobronchial fistula 
• “Salty water and grape skin” expectoration

• Cyst rupture into pleural space 
• Pleural effusion

• Ruptured cysts may become infected
• Bacteria or saprophytic fungi

174
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Immunoblot Negative 

175

Three months later….

176

177

Cystobronchiolar Fistula  

Whirl Sign
Collapsed Membranes

Pulmonary cystic echinococcosis.Weber TF, Junghanss
T, Stojković M.Curr Opin Infect Dis. 2023 Oct 1;36(5):318-
325.PMID: 37578473

178

An 80 year old from Ecuador with abdominal 
Pain. Found an incidental cyst on CXRY.

179

The team put a needle in the cyst 

180

https://pubmed.ncbi.nlm.nih.gov/37578473/
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Post-op 
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Pulmonary Cystic Echinococcus

• Surgery is the mainstay of treatment for pulmonary cystic 
echinococcosis. 

• Frequently, patients with cystic echinococcosis have lung and liver 
cysts. 

• In these instances, a sequential surgical approach starting with surgery of lung 
cysts because of the higher probability of cyst rupture, cystobronchial fistula 
and associated complications is appropriate. 

• For pulmonary cystic echinococcosis surgery, double lumen 
intubation is obligatory in order to prevent spillage of cyst content to 
the healthy lung during surgery. 

• Lung parenchyma sparing surgical techniques with partial cystectomy 
(formerly ‘endo- cystectomy’) should be applied whenever possible. 

183 184

Echinococcal Disease
Summary

• Diagnosis requires imaging and staging of 
disease

• Therapy needs to be individualized

185
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