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Abstract

Background: Cysticercosis is a zoonotic disease. It is caused by the larval form of the pork tapeworm Taenia solium.
This disease is a public health problem in a country like India, but its incidence is underestimated. With the advent
of fine needle aspiration cytology with rapid on-site evaluation, early detection of this disease is possible, especially
when the lesion is in anatomically approachable superficial locations.

Case report: We had four cases of cysticercosis diagnosed by fine needle aspiration cytology with on-site evaluation
using toluidine blue stain, followed by Giemsa and Papanicolaou stain. Our cases included three Hindu male patients
of age 30 years, 23 years, 17 years and an 26 year old Hindu female.

Conclusion: Fine needle aspiration cytology diagnosis of cysticercosis can be easily made provided the reporting
cytologist is aware of the morphological criteria. Rapid on-site evaluation can further help in taking additional material
and caution during staining process.
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Background
Fine needle aspiration cytology (FNAC) is a well-recognized
diagnostic procedure for the evaluation of inflammatory
nodules caused by parasites. The diagnostic role of FNAC in
cysticercosis was first emphasized by Kung et al. in 1989 [1].
Since then, a spectrum of cytological details of cysticercosis
covering the entire range, from viable cysts through to nec-
rotic and calcified lesions, has been described [2]. The possi-
bility of cysticercosis should be kept in mind during
assessment of all inflammatory and cystic swellings. We re-
port four cases of cysticercosis diagnosed by rapid on-site
evaluation (ROSE) using toluidine blue; we emphasize some
simple interpretive aspects using ROSE and its practical
value, especially for cytopathologists with limited exposure.

Case presentation
Case 1
A 30-year-old Hindu man, vegetarian by diet, presented
with complaints of chest pain and swelling for 4–5
months. He had a history of a swelling that intermit-
tently increased in size and restricted shoulder move-
ment. He was a poultry worker by profession. His

socio-economic status was poor. Ultrasonography (USG)
of his chest wall showed a small cystic lesion of 0.5 × 0.5
mm in the left-side of his chest wall with adjacent het-
erogeneous muscle; this indicated a possibility of
left-sided chest wall intramuscular cysticercosis or an
old hematoma. FNAC yielded 1 ml of granular, whitish
fluid-like material (Fig. 1a, b).

Case 2
A 23-year-old Hindu man, non-vegetarian by diet, pre-
sented with right-side neck swelling for 1 month. He had
a history of right-side ear ache. USG of his neck showed a
2 × 1.5 cm irregular cystic lesion in right scalene muscle,
possibly cysticercosis. FNAC was done which yielded 0.6
ml of whitish fluid-like material. Post FNAC, he had a
reddish allergic reaction at local site (Fig. 2a, b).

Case 3
A 26-year-old Hindu woman, pure vegetarian in diet,
presented with complaints of right lateral calf swelling in
the past 7 to 8 months. She had a history of chronic in-
take of salad and uncooked green vegetables. She had a
history of intermittent increase in size of the swelling
with radiating pain to lower extremity. The swelling sub-
sided on hot bathing. No other swelling was noted and
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Fig. 2 Case 2. a, b Swelling in right neck region; ultrasonography of the neck showed a 2 × 1.5 cm irregular cystic lesion in right scalene muscle.
c, d Cytology showed granular bladder wall with subcuticular cells along with small pyknotic-looking nuclei and fibrillary parenchyma and
inflammatory cells. (Toluidine blue, ×10 & x40)

Fig. 1 Case 1. a, b Swelling in left chest wall. Ultrasonography showed a small cystic lesion of 0.5 × 05 mm in left chest wall. c, d Cytology
revealed a fragment of parasite intestine and degenerated remnants of parasite with inflammatory background. (Toluidine blue, × 10)
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there was no history of trauma. USG of her right lower
limb revealed a small hypoechoic lesion in intramuscular
plane measuring 1.2 × 0.7 cm. On examination, the
swelling over her right lateral calf region was an intra-
muscular, soft to firm cystic lesion that was 1.5 × 1 cm in
size (Fig. 3a, b). The overlying skin was reddish with
itching and tenderness. Aspirate of fine needle aspiration
(FNA) was 0.5 ml of whitish granular material.

Case 4
A 17-year-old Hindu boy, a vegetarian by diet, presented
with swelling in the medial aspect of his right arm for 1
year. The swelling had gradually increased in size during
the past 1 month. He had a history of itching near the
swelling. On examination the swelling measured 3 × 2
cm; it was well defined and soft, and an itching scar
mark was noted (Fig. 4a, b). No other swelling was seen.
There was no history of trauma. A routine complete
blood count was normal except for mild anemia. FNA
yielded a drop of straw-yellow granular fluid.

Cytological findings
FNAC of all the four cases revealed a very similar pic-
ture. Smears were paucicellular showing polymorphs,
histiocytes, and occasional lymphoid cells. Many histio-
cytic aggregates were seen along with a few histiocytes
with ingested debris. Also seen was a portion of cysticer-
cosis, bladder wall, and many small non-human parasite
nuclei and surrounding inflammation. Two of the cases
revealed background calcified debris and hooklets. Scat-
tered at places were the walls of cysts of cysticercosis
(Figs. 1c, d; 2c, d; 3c, d; 4b, c, d). The cases were then
reported as cysticercosis.

Discussion
Cysticercosis is an infection of both humans and pigs
with the larval stages of the parasitic cestode, Taenia
solium. This infection is caused by ingestion of eggs shed
in the feces of a human tapeworm carrier. Pigs and
humans become infected by ingesting eggs or gravid
proglottids. Humans are infected either by ingestion of
food contaminated with feces, or by autoinfection. In
the latter case, a human infected with adult T. solium
can ingest eggs produced by that tapeworm, either
through fecal contamination or, possibly, from proglot-
tids carried into the stomach by reverse peristalsis. Once
eggs are ingested, oncospheres hatch in the intestine, in-
vade the intestinal wall, and migrate to striated muscles,
as well as the brain, liver, and other tissues, where they
develop into cysticerci [3].
Fully developed cysticerci are opalescent, milky white

cysts, elongated to oval, and approximately 1 cm in
diameter. The cyst contains fluid and a single invagi-
nated scolex. The scolex has a rostellum, four suckers,

and 22–32 small hooklets. The cyst wall is multilayered,
100–200mm thick, and covered by microvilli. The outer,
cuticular layer appears smooth and hyalinized and is fre-
quently raised in projections [4]. Beneath the tegument
is a row of tegumental cells. The inner layer or paren-
chyma is loose and reticular, containing mesenchymal
cells and calcareous corpuscles [5]. The calcareous cor-
puscles are a unique feature of cestode tissue. These
spherical, noncellular masses occur in the parenchyma
and are especially prominent in larval cestodes. The cor-
puscles take on a bluish-purple color in hematoxylin and
eosin (H and E) [6].
The cysticercus secretes certain substances locally (for

example, paramyosin, taeniastatin), which alter the host
immune response. Both cellular as well as humoral im-
munity are affected [7, 8]. With passage of time, these
mechanisms become ineffective, and the inflammatory
response leads to degeneration of the parasite, granu-
loma formation, and calcification.
The prevalence of cysticercosis ranges between 7 and

26%. The clinical manifestations depend on the location
and number of lesions at a site [8]. The most frequent
sites affected are skeletal muscles, subcutaneous tissue,
brain, ocular tissue, heart, liver, lungs, and peritoneum
[9]. A majority of cases do not lead to clinical ill-health,
except occasional abdominal discomfort, anorexia, and
chronic indigestion. Straying of proglottids may sporad-
ically cause appendicitis or cholangitis. The most serious
risk of T. solium infection is cysticercosis [10].
FNAC in combination with ROSE has been shown to

increase diagnostic yield and accuracy. Numerous stud-
ies have documented an increase in adequate specimens
after the implementation of ROSE compared to FNA
performed before ROSE was available. The decrease in
non-diagnostic specimens has been reported to drop
from 15–47% to 4–23%, depending on the FNA site [11,
12]. The improved adequacy rate is largely due to add-
itional passes performed at the time of FNA, when the
initial pass is non-diagnostic. This procedure ensures
that sufficient quantities of cells of adequate quality are
obtained to permit a complete diagnostic workup. Ul-
timately, this will translate into an appropriate treatment
plan without the patient undergoing any invasive surgi-
cal procedures [13].
Aspiration of clear fluid is a strong indicator of a

parasitic infection in a palpable subcutaneous or
intramuscular nodule, which provides a clue for the
diagnosis of cysticercosis [5]. Pooja and Pratima had
69.3% cases where the aspirate was clear fluid, varying
in quantity, whereas aspirate was purulent in 16.8%
cases, blood mixed in 13.1%, and granular or particu-
late in 0.8% cases [8].
The cytological diagnosis is quite straightforward in

cases where actual parasite structure is identified in the
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Fig. 4 Case 4. a, b, c, d: Swelling in right medial aspect of arm. Cytology showed the intestinal wall of cysticercosis, calcified debris, and granular
bladder wall with subcuticular cells with small pyknotic-looking nuclei. (Toluidine blue, x10, ×40)

Fig. 3 Case 3. a, b Swelling in right calf lateral aspect; ultrasonography showed a right lower limb small hypoechoic lesion in intramuscular plane
measuring 1.2 × 0.7 cm. c, d Cytology showed granular bladder wall with subcuticular cells, small pyknotic-looking nuclei, fibrillary parenchyma
along with inflammatory cells and homogenous acellular material. (Toluidine blue, × 40)
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smears. It initially comprises macrophages and lympho-
cytes followed by the appearance of palisaded histiocytes.
Eosinophils and plasma cells appear still later. Subse-
quently, neutrophils surround and invade the parasite
and lead to its degeneration. However, in other cases,
the presence of histiocytes, which may be in palisaded
clusters or not, a typical granular dirty background, and
so on, are the features which should always alert a path-
ologist to this possibility. Epithelioid cell granulomas can
also be present in the later stages. Foreign body giant
cells are invariably present in surrounding inflammatory
zone. However, in some cases of cysticercosis, none of
these features may be present, and the inflammatory in-
filtrate may also be variable. Demonstration of fragment
of larval bladder wall, hooklets, and calcareous corpus-
cles confirms the diagnosis of cysticercosis [2, 4].
Control measures include: proper cleaning and cook-

ing of vegetables, meat inspection, health education, and
adequate sewage treatment and disposal. The drug of
choice is albendazole 10–15 mg/kg body weight per day
given twice daily with a fatty meal. Seven to 14 days may
be sufficient for some patients, but a longer course (up
to 28 days) is advisable at present. It can be repeated as
necessary. It can even be combined with a steroid for
control of inflammation [3, 10].

Conclusion
FNAC with ROSE helps in the early diagnosis of cysti-
cercosis along with helping to take additional material
for serological studies if required. We should note that
cysticercosis is more common in our part of the world,
than usually thought. A cytopathologist needs to have in
mind that all cystic/inflammatory lesions have the possi-
bility of the condition.

Acknowledgements
Nil.

Funding
Nil.

Availability of data and materials
All the data regarding the findings are available within the manuscript.

Authors’ contributions
TS carried out concepts and design, literature search, and participated in
clinical study. NP carried out data acquisition, data analysis, and manuscript
preparation. MP carried out concepts and design, and literature search. PG
carried out concepts and design, and literature search. All the authors have
read and approved the final manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patients for publication of
this case report and any accompanying images. A copy of the written
consents is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Pathology & Laboratory Medicine, AIIMS, Bhopal, MP, India.
2Department of Oral and Maxillofacial Pathology, Maitri College of Dentistry
and Research Centre, Anjora, Durg, CG, India. 3Department of Pathology,
Government Medical College & Hospital, Balangir, Odisha, India.

Received: 20 June 2018 Accepted: 18 December 2018

References
1. Neelaiah S, Neha S, Qutubuddin C, Kalaivani A. Fine needle aspiration

cytology of cysticercosis. Acta Cytoll. 2010;54(1):103–5.
2. Suchitha S, Vani K, Sunila R, Manjunath GV. Fine Needle Aspiration Cytology

of Cysticercosis—A Case Report. Case Rep Infect Dis. 2012:1–2. https://doi.
org/10.1155/2012/854704.

3. Chatterjee D. Parasitology - Protozoology and Helminthology. 13th ed. New
Delhi: CBS Publishers and Distributors Pvt. Limited; 2014.

4. Meenu G, Shivani D, Gill PS, Veena G, Sumiti G, Rajiv S. Cytomorphological
spectrum of subcutaneous and intramuscular cysticercosis: A study of 22
cases. J Cytol. 2010;27(4):123–6.

5. Vuong PN. Fine needle aspiration cytology of subcutaneous cysticercosis of
the breast. Case report and pathogenic discussion. Acta Cytol. 1989;33:659–62.

6. Kamal MM, Grover SV. Cytomorphology of subcutaneous cysticercosis, A
report of 10 cases. Acta Cytol. 1995;39:809–12.

7. Ash LR, Orihel TC. Larval cestode parasite in humans. Atlas of human
parasitology. 3rd ed. Chicago: American Society of Clinical Pathologists;
1990. p. 236–7.

8. Pooja K, Pratima K. Fine needle aspiration cytology as a diagnostic modality
for cysticercosis: A clinicocytological study of 137 cases. J Cytol. 2014;31(2):
68–72.

9. Shobhitha D, Shariff S. Diagnosis of cysticercosis by fine needle aspiration
cytology: Report of four cases with a review of literature in the Indian
Subcontinent. J Med Sci Health. 2016;2(3):13–8.

10. Sacchidanand S, Namitha P, Mallikarjuna M, Nataraj HV. Disseminated
cutaneous cysticercosis and neurocysticercosis: A rare occurrence. Ind
Dermatol Online J. 2012;3:135–7.

11. Schmidt RL, Howard K, Hall BJ, Layfield LJ. The Comparative Effectiveness of
Fine-Needle Aspiration Cytology Sampling Policies A Simulation Study. Am J
Clin Pathol. 2012;138:823–30.

12. Baram D, et al. Impact of rapid on-site cytologic evaluation during
transbronchial needle aspiration. Chest. 2005;128:869–75.

13. Stewart CJ, Stewart IS. Immediate assessment of fine needle aspiration
cytology of lung. J Clin Pathol. 1996;49:839–43.

Santosh et al. Journal of Medical Case Reports           (2019) 13:92 Page 5 of 5

https://doi.org/10.1155/2012/854704
https://doi.org/10.1155/2012/854704

	Abstract
	Background
	Case report
	Conclusion

	Background
	Case presentation
	Case 1
	Case 2
	Case 3
	Case 4
	Cytological findings

	Discussion
	Conclusion
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

