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ydatidosis is a zoonotic infection, caused by the parasitic tapeworm
of Echinococcus. The larval stage of this parasite can be implanted
in many organs of the body, most commonly the liver. The disease

and parasite have tight links with allergy because of the immunological
characteristics that contribute to maintain the larvae in their human host.
The contamination of the bloodstream with highly antigenic cyst fluid
triggers an Ig E mediated hypersensitivity reaction.1,2

We present two cases developed an intraoperative anaphylactic
reaction due to rupture of the hydatid cyst.

Intraoperative Anaphylactic Reaction
During Hydatid Cyst Surgery:

Report of Two Cases and
Review of the Literature

AABBSSTTRRAACCTT  The incidence of the hydatidosis is still high in some Mediterranean regions.
Hypersensitivity reactions mediated by Immünglobulin E, due to the contamination of the
bloodstream with highly antigenic cyst fluid, is a serious but fortunately infrequent complication
of hydatid disease surgery. Hypersensitivity reactions vary widely, from benign urticaria and short
episodes of shaking chills or fever, to potentially fatal bronchial spasms, angioneurotic edema and
anaphylactic shock. The anaphylactic shock symptoms may be unlike routine symptoms under
general anesthesia. The possibility of anaphylaxis must be kept in mind whenever a sudden
hemodynamic deterioration occurs during surgery for removal of a hydatid cyst. Early diagnosis and
appropriate treatment are essential for a favorable outcome of the anaphylaxis treatment. We
present two cases of intraoperative anaphylactic reaction in patients undergoing surgery for excision
of hydatid cysts.
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ÖÖZZEETT  Kist hidatik insidansı, Akdeniz ülkelerinin bazı bölgelerinde hala yüksektir. Yüksek antijenik
özelliğe sahip kist sıvısının sistemik dolaşıma geçişi sonucu, immünglobulin E’ye bağlı ortaya çıkan
aşırı duyarlılık reaksiyonları, nadir görülen ama kist hidatik cerrahi tedavisinin ciddi bir
komplikasyonudur. Aşırı duyarlılık reaksiyonları benign ürtiker, kısa süreli titreme yada ateşten
ölümcül olma potansiyeli taşıyan bronkospazma, anjiyonörotik ödem ve anafilaktik şoka kadar çok
büyük değişiklikler gösterir. Genel anestezi altında gelişen anafilaktik şok semptomları normal
durumlardaki gibi olmayabilir. Kist hidatik cerrahisi esnasında hemodinaminin aniden bozulması
anafilaksi olma ihtimalini akla getirmelidir. Anafilaksi tedavisinde başarı sağlayabilmek için, bu
durumun erken tanınması ve uygun tedavi yaklaşımı sergilenmesi gerekmektedir. Biz bu makalede,
kist hidatik eksizyonu sırasında intraoperatif anafilaksi gelişen iki olguyu sunmayı amaçladık.
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CASE REPORTS 
The patients given their informed consent  for the
case report to be published.

CASE 1

A 20 year old man (height 170 cm, weight 81 kg)
was admitted to our hospital due to abdominal and
flank pain, breathlessness and cough.
Ultrasonography and computed tomography of the
abdomen revealed a giant cyst (190 x 180 x 180
mm) of the right lobe of the liver consistent with
the diagnosis of hydatid cyst. 

Patient was taken into the operating room for
laparoscopic treatment of hydatid cyst of the liver
and premedicated with intravenous (IV) midazolam
2 mg, prednisolone 60 mg and chlorpheniramine
maleate (H1 blocker) 10 mg. Anesthesia was
induced with lidocaine 0.75 mg/kg, propofol 2.5
mg/kg, fentanyl 1 µg/kg, and vecuronium 0.1
mg/kg. The trachea was then intubated using an 8-
mm endotracheal tube. The patient was
continuously monitored by electrocardiogram
(EKG), invasive blood pressure (IBP) monitor, pulse
oximetry (SpO2)and end-tidal capnography. The
anesthesia was maintained by the mixture of nitrous
oxide 49%, and sevoflurane 2% in oxygen
intermittent boluses of fentanyl and vecuronium.
The patient was hemodynamically stable at the
onset of the operation with a blood pressure (BP) of
142/86 mmHg and heart rate (HR) of 83 beat per
minute (bpm).

After the pneumoperitoneum was achieved,
the needle introduced through the cyst capsule for
aspiration of the cyst contents. During this
procedure the blood pressure of the patient
suddenly dropped from 135/82 mmHg to 50/30
mmHg, with an increase in the heart rate from 81
bpm up to 138 bpm, associated with the facial
flushing. A generalized erythema was observed,
and breath sounds were decreased bilaterally with
wheezing. Airway pressure increased from 16 to 52
mmHg kPa.

In spite of the repeated intravenous doses of
10 mg ephedrine HCl, with a total dose of 30 mg
blood pressure further decreased to 45/ 25 mm Hg

and heart rate increased to 147 bpm. After the
administration of repeated intravenous bolus doses
of 100 μg adrenaline (total dose of 2 g) with
prednisolone 250 mg and chlorpheniramine
maleate 10 mg, and rapid fluid administration
(1000 ml of lactated Ringer’s solution and 500 ml
gelatin [Haemaccel® (Hoechst, Behring-Werke,
Marburg Germany)], the blood  pressure increased
to 80/50 mm Hg, and the heart rate decreased to
115 bpm. Infusion of adrenaline (2 μg/kg/min) was
started. The patient progressively improved with
continuos fluid loading and adrenaline infusion.
The blood pressure and heart rate gradually
returned to normal ranges in 20 minutes later (the
blood pressure to 130/70 mmHg and the heart rate
to 90 bpm). Following hemodynamic stabilization,
the adrenaline infusion was dropped to 0.5
μg/kg/min and surgery was continued. However,
laparoscopic procedure was converted to open
surgery. Cyst excision was performed, followed by
careful and prolonged peritoneal lavage with
chlorhexidine and normal saline. Adrenaline
infusion was stopped, but after then blood pressure
decreased to 75/45 mm Hg and heart rate increased
to 117 bpm. So, an intravenous bolus of 200 μg
adrenaline was administered and continued with
the infusion of adrenaline at 0.5 μg/kg/ min. The
blood pressure and the heart rate returned to
normal ranges. The surgery was completed and
trachea was extubated without any problem and
the adrenaline infusion weaned off. Total fluid
loading was 70 ml/kg [2000 ml lactated Ringer’s
solution, 1000 ml gelatin [Haemaccel® (Hoechst,
Behring-Werke, Marburg Germany)] and 2500 ml
saline 0.9%]. The patient was observed in the post
anesthetic care unite for 24 hours. As the
hemodynamic parameters of the patient sustained
stable, he was discharged to the ward without any
complication. 

CASE 2

A 35 year old man (height 182 cm, weight 86 kg)
was admitted to emergency department with acute
abdomen symptoms. Ultrasonography and
computed tomography of the abdomen revealed
multiple cysts in the liver and intraperitoneal fluid
collection. The patient was planned to be operated.
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There were no specific findings in preoperative
evaluation of the patient except fever (380C) and
leucocytosis (WBC; 14.000/mm3).

After monitoring by ECG, SpO2 and non-
invasive blood pressure (NIBP), the patient was
premedicated with dexamethazone 8 mg and
pheniramine maleate 45.5 mg intravenously.
Preoperative hemodynamic findings were; heart
rate: 115 bpm, NIBP: 146/90 mmHg and SpO2:
95%.

Anesthesia was induced with thiopental
sodium 4 mg/kg, fentanyl 1 µg/kg, and vecuronium
0.1 mg/kg. The trachea was then intubated using
an 8-mm endotracheal tube. The anesthesia was
maintained by the mixture of inhalation agents (O2
49%, N2O 49%, and sevoflurane 2%). The patient
was hemodynamically stable at the onset of the
operation.

After surgical laparotomy, a ruptured cyst was
seen on the right lobe and multiple cysts on the left
lobe of the liver. Also infected cyst content had
been spilled into intraperitoneal cavity. 

Until to the 145th minute of the operation, the
hemodynamic findings continued stable. After
puncturing one of the cysts on the left lobe of the
liver, the blood pressure suddenly dropped from
143/73 mmHg to 47/30 mmHg. The heart rate of
the patient increased to 163 bpm. Then, flushing
occured and angioneurotic edema was developed.
Airway pressure increased from 15 to 40 mmHg
kPa with the clinical finding of bilateral pulmonary
wheezing.

When the blood pressure began to decrease,
we administered a total dose of 25 mg ephedrine
HCl (10 mg + 15 mg) intravenously with rapid fluid
replacement, but there was no improvement. Then,
a total dose of 200 µg adrenaline (100 µg + 100 µg)
administered intravenously. The blood pressure
gradually increased to 140/71 mmHg and the heart
rate decreased to 90 bpm. Also, 250 mg
prednisolone and 45.5 mg pheniramine maleate
was added to the treatment process.

The hemodynamic parameters continued
stable until to the end of the operation. Trachea

was extubated without any problem. The patient
was observed for two hours in the post anesthetic
care unit. The flushing and the angioneurotic
edema regressed gradually. As the hemodynamic
parameters of the patient continued stable, the
patient was discharged to ward. 

DISCUSSION
Echinococcosis is endemic in Mediterranean
countries, the Middle East, south-eastern Africa,
South America, New Zealand and Australia.3-5

Dogs are the most important definitive hosts
of the parasite. The intermediate hosts are usually
sheep or camels. Humans are accidental
intermediate hosts.6 The intermediate host digests
eggs of the parasite. Proteolytic enzymes digest the
protective coating of the egg, releasing embryos
which attach to the jejunal mucosa by hooklets and
suckers. Embryos then enter both the veins and
travel to the capillary bed of the liver or the
lymphatics, bypassing the liver and reaching the
brain, lungs, kidneys, bones, etc.7 In humans, the
liver is the most common site of cyst development
(60%), followed by the lungs (20%), and much less
commonly, the kidney, spleen, brain, and soft
tissue.8,9

In most patients, the clinical findings are
unapparent for a long period of time and the disease
can be detected incidentally in asymptomatic
patients undergoing abdominal ultrasonography for
unrelated reasons.10 Symptomatology, when
present, depends on the anatomic location, size, and
phase of development of the hepatic cysts.11

The cutaneous manifestations of the disease
are either specific as skin hydatidosis and hepatic–
cutaneous fistulae or non-specific as pruritus,
flushing, urticaria.12 The severe anaphylactic
reactions, develop due to hydatid cyst disease,
generally occurs after spilling of the cyst fluid
accidentally, during surgical or laparoscopic
treatment of the disease or posttraumatic rupture
of the cyst.13 The specific IgE plays a major role in
the anaphylactic shock, while IgG and IgG1
antibodies are also important.14
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The immune system to respond to allergens is
dependent on factors including the type and load of
allergen, behavior and type of antigen-presenting
cells, innate immune response stimulating
substances in the same micromilieu, the tissue of
exposure, interactions between T and B
lymphocytes, costimulators, and genetic propensity
known as atopy. Antigen-presenting cells
introduce processed allergens to T-helper
lymphocytes, where a decision of developing
different types of T-cell immunity is given under
the influence of several cytokines, chemokines,
costimulatory signals and regulatory T cells.
Among Th2-type cytokines, interleukin (IL)-4 and
IL-13 are responsible for class switching in B cells,
which results in production of allergen-specific IgE
antibodies that bind to specific receptors on mast
cells and basophils. After re-exposure to the
sensitized allergen, this phase is followed by
activation of IgE Fc receptors on mast cells and
basophils resulting in biogenic mediator releases
responsible for the symptoms and signs of
anaphylaxis. Since the discovery of regulatory T
cells, the concepts of immune regulation have
substantially changed during the last decade.
Peripheral T-cell tolerance is a key immunologic
mechanism in healthy immune response to self
antigens and non-infectious non-self antigens.
Both naturally occurring CD4+ CD25+ regulatory T
(Treg) cells and inducible populations of allergen-
specific, IL-10-secreting Treg type 1 cells inhibit
allergen-specific effector cells and have been
shown to play a central role in the maintenance of
peripheral homeostasis and the establishment of
controlled immune responses. On the other hand,
Th17 cells are characterized by their IL-17 (or IL-
17A), IL-17F, IL-6, tumor necrosis factor-alpha,
and IL-22 expressions, which coordinate local 
tissue inflammation through upregulation of
proinflammatory cytokines and chemokines.15

Measurement of serum tryptase and specific IgE
levels should be undertaken for possible
anaphylaxis.16

Spontaneous anaphylactic phenomena in
asymptomatic patients with hydatid disease,

however, are extremely rare, and only a few cases
have been reported in which an anaphylactic
reaction was the initial manifestation of
hydatidosis.17 In one of our cases above, the patient
had no complaint before the rupture of the cyst and
the rupture developed spontaneously. However the
patient applied the emergency department with
acute abdomen symptoms, not with anaphylactic
reaction signs.

Hypersensitivity reactions vary widely, from
benign urticaria and short episodes of shaking chills
or fever, or both events, to potentially fatal
bronchial spasms, angioneurotic edema and
anaphylactic shock.18 The latter occurs most
frequently after the accidental rupture of the
hydatid cyst or during surgery.19,4

The anaphylactic shock symptoms
developing under general anesthesia may not be
evident as normal conditions. Khoury and coll.13

reported a sudden drop in the blood pressure,
with a significant increase in the heart rate,
associated with facial flushing and edema in a case
of hydatid disease of the liver which was treated
by laparoscopic evacuation. The symptoms seen
in our cases match with the reported symptoms,
but, these can be seen due to many reasons under
general anesthesia. 

Minor hypersensitivity symptoms as fever,
urticaria or hypotension may develop during either
surgical or laparoscopic treatment of hydatid cyst
disease.20 Also, Schiller has reported that two of
three cases occurring anaphylaxis died in 48 hours
in a study of 30 cases with ruptured cyst.21 For this
reason, preoperative administration of antiallergic
drugs as antihistaminics and corticosteroids are
recommended in these cases.2,22

In two different cases, it has been reported
that, intravenous adrenaline and appropriate fluid
replacement with steroids and H1 and H2 blockers
have administered for the treatment of
anaphylaxis and the vital parameters have
returned to normal ranges.10,13 We had affirmative
response to similar treatment for anaphylaxis
occurred in our cases.
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CONCLUSION
The present report describes the occurrence of a
serious anaphylactic reaction during surgical
treatment of a liver hydatid cyst. The probable
allergic reactions during invasive treatments of

echinococcosis are rare. Therefore, it seems to be
underestimated. But, it should be stressed that,
simple precautions and close follow up with
appropriate therapy may decrease morbidity and
mortality of such cases.

1. Vuitton DA. Echinococcosis and allergy. Clin
Rev Allergy Immunol 2004;26(2):93-104.

2. Hitomi K, Tahara-Hanaoka S, Someya S, Fu-
jiki A, Tada H, Sugiyama T, et al. An im-
munoglobulin-like receptor, Allergin-1, inhibits
immunoglobulin E-mediated immediate hy-
persensitivity reactions. Nat Immunol  2010;11
(7):601-7. 

3. Georgiou S, Maroulis J, Monastirli A, Pasmatzi
E, Pavlidou D, Karavias D, et al. Anaphylactic
shock as the only clinical manifestation of he-
patic hydatid disease. Int J Dermatol 2005;
44(3):233-5.

4. Castanares-Zapatero D, Laterre PF. Rup-
tured hydatid cyst in a patient with shock.
Hepatobiliary Pancreat Dis Int  2009;8(6):
638-9.

5. Gelincik A, Ozşeker F, Büyüköztürk S, Co-
lakoğlu B, Dal M, Alper A. Recurrent anaphy-
laxis due to non-ruptured hepatic hydatid
cysts. Int Arch Allergy Immunol 2007;143
(4):296-8. 

6. Cannon CP, Nelson SD, Panosian CB,
Seeger LL, Eilber FR, Eckardt JJ. Soft tissue
echinococcosis. Clin Orthop Relat Res 2001;
(385):186-91.

7. Thompson RCA. Biology and systematics of
echinococcus. In: Thompson RCA, Lymbery
AJ, eds. Echinococcus and Hydatid Disease.
1sted. Oxford, UK: CAB International; 1995.
p. 6-8.

8. Horzic M, Bunoza D, Maric K. Anaphylactic
shock in a female patient due to a spontaneous

rupture of a hepatic hydatid cyst: a case report.
Hepato-Gastroenterol 1996; 43(12): 1601- 2.

9. Topuzlar M, Eken C, Ozkurt B, Khan F. Pos-
sible anaphylactic reaction due to pulmonary
hydatid cyst rupture following blunt chest
trauma: a case report and review of the litera-
ture. Wilderness Environ Med  2008;19(2):
119-23.

10. Wellhoener P, Weitz G, Bechstein W, Djon-
lagic H, Dodt C. Severe anaphylactic shock in
a patient with a cystic liver lesion. Intensive
Care Med 2000;26(10):1578.

11. Sharma A, Abraham J. Multiple giant hydatid
cysts of the brain. J Neurosurg 1982;57(3):
413-5.

12. Veraldi S, Miadonna A. Chronic “idiopathic” ur-
ticaria and hydatid disease. Allergy 1998;53
(12):1234-5.

13. Khoury G, Jabbour-Khoury S, Soueidi A, Nab-
bout G, Baraka A. Anaphylactic shock compli-
cating laparoscopic treatment of hydatid cysts
of the liver. Surg Endosc 1998;12 (5): 452-4.

14. Zheng H, Xu ZX, Yang GX, Wen H. Study on
the level of specific IgG, IgG1 and IgE during
anaphylactic shock in sheep induced by
Echinococcus granulosus. Zhongguo Ji Sheng
Chong Xue Yu Ji Sheng Chong Bing Za Zhi
2003;21(1):42-5.

15. Ozdemir C, Akdis M, Akdis CA. T-cell re-
sponse to allergens. Chem Immunol Allergy
2010;95(1): 22-44.

16. Byard RW. An analysis of possible mecha-
nisms of unexpected death occurring in hy-

datid disease (echinococcosis). J Forensic Sci
2009;54(4):919-22. 

17. Mooraki A, Rahbar MH, Bastani B. Sponta-
neous systemic anaphylaxis as an unusual
presentation of hydatid cyst: report of two
cases. Am J Trop Med Hyg 1996; 55(3): 302-
3.

18. Ortona E, Margutti P, Vaccari S, Rigano R,
Profumo E, Buttari B, et al.  Elongation factor
1 b/d of Echinococcus granulosus and aller-
gic manifestations in human cystic
echinococcosis. Clin Exp Immunol 2001;125
(1):110-6.

19. Pawlowski ZS. Critical points in the clinical
management of cystic echinococcosis: a re-
vised review. In: Andersen FL, Ouhelli H,
Kachani M, eds. Compendium on Cystic
Echinococcosis in Africa and in Middle East-
ern Countries with Special Reference to Mo-
rocco. 1sted. USA: Brigham Young University
Print Services, Provo; 1997. p. 199-235.

20. Akhan O, Ozmen MN, Dincer A, Sayek I, Goc-
men A. Liver hydatid disease: long term re-
sults of percutaneous treatment. Radiology
1996;198(1):259-64.

21. Schiller CF. Complications of echinococcus
cyst rupture. A study of 30 cases. JAMA
1996;195(3):220-2.

22. Odev K, Paksoy Y, Arslan A, Aygun E, Sahin
M, Karakose S, et al. Sonographically guided
percutaneous treatment of hepatic hydatid
cysts: long-term results. J Clin Ultrasound
2000;28(9):469-78.

REFERENCES


