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Abstract

Purpose Cystic echinococcosis (CE) in the spleen is a

rare disease even in endemic regions. The aim of this study

was to examine the efficacy of percutaneous treatment for

splenic CE.

Materials and Methods Twelve patients (four men, eight

women) with splenic CE were included in this study. For

percutaneous treatment, CE1 and CE3A splenic hydatid

cysts were treated with either the PAIR (puncture, aspira-

tion, injection, respiration) technique or the catheterization

technique.

Results Eight of the hydatid cystswere treatedwith the PAIR

technique and four were treated with catheterization. The

volumeof all cysts decreased significantly during the follow-up

period. No complication occurred in seven of 12 patients.

Abscess developed in four patients. Two patients underwent

splenectomy due to cavity infection developed after percuta-

neous treatment, while the spleen was preserved in 10 of 12

patients. Total hospital stay was between 1 and 18 days.

Hospital stay was longer and the rate of infection was higher in

the catheterization group. Follow-up periodwas 5–117 months

(mean, 44.8 months), with no recurrence observed.

Conclusion The advantages of the percutaneous treat-

ment are its minimal invasive nature, short hospitalization

duration, and its ability to preserve splenic tissue and

function. As the catheterization technique is associated

with higher abscess risk, we suggest that the PAIR proce-

dure should be the first percutaneous treatment option for

splenic CE.

Keywords Echinococcosis � Splenic diseases �
Cysts � Interventional radiology

Introduction

Echinococcal infection is caused by the larval form of the

cestode Echinococcus, with E. granulosus accounting for

95 % of all cases [1]. The most commonly affected organ
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is the liver (70 %), followed by the lung (15–20 %) and

spleen (0.9–8 %) [2–5]. Isolated splenic involvement is very

uncommon [6, 7]. Splenic cystic echinococcosis (CE) is

generally asymptomatic, and its diagnosis is generally

established during imaging for other reasons [8–10].

Although most patients do not exhibit any symptoms,

symptoms can present from complications such as left upper

quadrant pain, rupture, or secondary infection [11, 12].

Serology has a limited role in the diagnosis of CE

because of its inability to distinguish between active and

inactive cysts, low sensitivity, and cross-reactivity with

other helminths such as E. multilocularis and Taenia

solium [13].

Treatment of viable splenic CE is indicated because of

the risk of infection and rupture [6]. Traditionally, surgery

was the only accepted treatment modality for splenic CE

[1, 14, 15]. Several surgical techniques have been advo-

cated, ranging from splenectomy to spleen-sparing surgical

resection [14, 15]. Percutaneous treatment of splenic CE

has also gained acceptance with modern advances in

interventional radiology [2, 16].

The aim of the present study was to examine the efficacy

of percutaneous treatment of splenic CE using the PAIR

(puncture, aspiration, injection, respiration) or the

catheterization techniques.

Materials and Methods

Twelve patients (four men, eight women) with splenic CE

were included in the study. Age of the patients ranged

between 5 and 57 years (mean age 26.3 years). All patients

were examined with chest X-ray and abdominal ultra-

sonography (US), while five of 12 patients were examined

with abdominal computed tomography (CT), prior to

treatment. Two patients (2/12) had isolated splenic CE.

Eight patients had coexisting liver CE, while two patients

had coexisting liver and lung CE.

All cysts were classified according to the classification

described by the World Health Organization [17]. Inclusion

criteria were ultrasound and computed tomography evi-

dence of viable hydatid cyst (CE1, CE2, CE3A, and

CE3B). Two CE1 and two CE 3A patients were treated

using the catheterization technique, while eight CE1

patients were treated by PAIR. Only patients with a con-

fident diagnosis were included in the study. The diagnosis

of splenic CE was proven by cytological examination of

specimen acquired by aspiration and radiological findings

during and after the percutaneous treatment, as previously

described [18]. Patients with CE4 or CE5 cysts were

excluded from the study and managed by the ‘wait and

watch’ approach.

Percutaneous Treatment Technique

Before the Procedure

To reduce the risk of the abdominal dissemination caused by

leakage of the cyst fluid, patients were given albendazole

(10 mg/kg/day) at 1 week before and during the period of

4 weeks after the procedure [18, 19]. After the patients fasted

overnight, they received intravenous sedation with midazo-

lam and fentanyl, and were monitored by an anesthesiology

teamduring the procedures for anaphylactic shock or allergic

reaction. The interventional procedure was performed by

combined ultrasonographic and fluoroscopic guidance. The

desired tract of the needle from the selected puncture site to

the cyst was passed through the normal splenic tissue to

reduce the potential risk for leakage.

The Procedure

For the PAIR technique (P: puncture of the cyst, A: aspi-

ration of the cyst content, I: Injection of hypertonic saline

solution or alcohol, R: respiration of all fluid) [20], the first

puncture was performed under US guidance using an

18–19 G needle after the safe entry path from the entry site

to the cyst was decided. As soon as the targeted cyst was

penetrated, 20 % of fluid content of the cyst was aspirated.

We injected contrast media (10–20 mL) into the cavity

under fluoroscopic guidance before almost all fluid content

of the cyst was aspirated and hypertonic saline solution

(15–30 %) was injected into the punctured cyst. All the

fluid in the cavity was aspirated after approximately

10 min. and absolute alcohol (95 % alcohol, approximately

30–50 % of the aspirated cavity volume) was instilled.

After 5–10 min, all the cystic content including alcohol

was re-aspirated before the needle was removed.

The second technique involved the ‘catheterization

technique with hypertonic saline and alcohol’, originally

proposed by Akhan et al. after an experimental study in

sheep [21]. In this technique, the cyst was punctured under

US guidance with a Seldinger needle, and 20 % of fluid

content of the cyst was aspirated. We injected contrast

media (10–20 mL) into the cavity under fluoroscopic

guidance to confirm that there is no leakage. Almost all

fluid content of the cyst was aspirated before we injected

hypertonic saline (15–30 %) for approximately 6–10 min

until detachment of the endocyst. We then advanced a

0.035-inch Amplatz guide wire under fluoroscopy guidance

before the placement of a small pig tail catheter (6–8 F pig

tail) using a modified Seldinger technique. After irrigation

of the cavity with hypertonic saline, the catheter was fixed

to the skin with a single suture and left for gravity drainage.

When the daily drainage of the cavity was less than 10 mL,
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absolute alcohol (95 % alcohol, approximately 30–50 % of

the aspirated cavity volume) was instilled. After 5–10 min,

all the cystic content including alcohol was re-aspirated via

the catheter before it was removed. If the daily drainage

was more than 10 mL, the catheter was kept in place until

the daily drainage stopped, and sclerosis by 95 % alcohol

was obtained under fluoroscopic guidance before with-

drawal of the catheter.

As a rule, the PAIR technique was applied for cysts

smaller than 250 mL, while the catheterization technique

was performed for cysts larger than 250 mL. Only one cyst

(660 mL) larger than 250 mL was treated by PAIR instead

of catheterization owing to the preference of the inter-

ventional radiology team who performed the procedure.

Patient Follow-up and Complications

During the follow-up, abdominal US was performed at the

end of first month in all patients. US was then performed

once every 3 months during the first year after the proce-

dure, twice a year during the second year, and once yearly

for following years. CT examination was performed during

the follow-up if indicated. On follow-up US examinations,

the size, volume, content, and wall changes of the treated

CE were evaluated. The healing criteria included consid-

erable reduction in the size and volume of the cyst, irreg-

ularity and thickening of the cyst wall, decrease in the fluid

component of the cavity, and solidification of the cyst in

time by disappearance of fluid component [21]. This solid

remnant was defined as a pseudotumor appearance on US.

These changes in the treated CE occured gradually after the

procedure.

Complications were grouped as minor or major

according to the ‘SIR Classification System for Compli-

cations by Outcome’. We defined a major complication as

one that required an additional invasive procedure, pro-

longed hospital stay, or resulted in significant morbidity or

mortality [22].

Results

Twelve patients (four men, eight women) with splenic CE

were treated percutaneously. Patient data are summarized

in Table 1. CE treated by percutaneous treatment were ten

CE1 and two CE3A cysts. Eight of the CE were treated

with the PAIR technique, while four were treated with the

catheterization technique. Total hospital stay was between

1 and 18 days (mean 3.9, median 1). The hospital stay was

between 1 and 4 days (mean 1.4) for the PAIR technique

and between 1 and 18 days (mean 9) for the catheterization

technique.

The follow-up period was 5–117 months (mean 44.8),

with no recurrence observed during follow-up. The volume

of the cysts decreased significantly during the follow-up

period (Fig. 1). Cyst volumes were between 3.8 and

1100 mL (mean 326 mL) at admission and between 0 and

108 mL (mean 27.4 mL) after percutaneous treatment. The

mean percent volume reduction of the CE in spleen-pre-

served patients was 77.3 %. After treatment, the mean

residual volume of the catheterization group (17.5 mL) was

less than the PAIR group (35.6 mL). Further, the mean

percent volume reduction for catheterization technique was

95 % while it was 69 % for the PAIR technique.

Seven of the cysts exhibited a tumor-like lesion (pseudo-

tumor appearance) during the follow-up, while the remaining

two cysts had minimal fluid component within the cavity

without any sign of viability. One cyst totally disappeared

after percutaneous treatment. Two patients underwent

splenectomy because of splenic abscesses. Before surgery,

these patients were vaccinated against pneumococcus.

No mortality, anaphylactic reaction, or bleeding were

encountered during or after the percutaneous treatment in

our study. No complication occurred in seven of 12

patients. The only minor complication was self-limiting

fever that occurred once in one patient. The major com-

plication was infection in the cavity diagnosed in four

patients, requiring percutaneous treatment or surgery. The

abscesses were diagnosed 1–18 months after percutaneous

procedure. Abscesses developed predominantly in the

catheterization group (three of four patients). Only one

abscess developed in the PAIR group. Two patients with

abscesses were treated percutaneously and one patient with

splenectomy. The fourth patient with abscess was treated

percutaneously at 1 month after the PAIR procedure.

However, as the abscess reappeared 5 months later after

percutaneous drainage, it was then treated by splenectomy

(Fig. 2).

Discussion

Because of the risk of rupture and secondary infection, there is

an indication for splenic CE to be treated. Splenectomy is

associated with a high morbidity rate of 21 %, overall mor-

tality up to 7 %, and a long duration of hospitalization

(3–47 days) [1, 5, 23–25]. In a recent study, 26 patients with

splenic CE were treated with splenectomy, with a recurrence

rate of 3.8 % [23]. Complications of splenectomy include

hemorrhage, gastric injury, or pancreatic fistulae caused by

careless or inadequate surgery [6]. Thromboembolic compli-

cations occur predominantly in patients with myeloprolifer-

ative diseases. Overwhelming post-splenectomy infections

that usually involve an encapsulated organism (usually

pneumococcus and Haemophilus influenza) can also occur,
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especially in children younger than 4 years of age who

undergo splenectomy. Splenectomy is associated with sepsis-

related deaths in 1.9 % of adults and 4 % of children [23].

Partial cystectomy and omentopexy were suggested as the

procedure of choice for the surgical treatment of splenic CE

[16, 26]. Laparoscopic or robotic surgical treatment of splenic

CE was also reported [1, 15, 27]. Atmatzidis et al. demon-

strated that the recurrence rate, complication rate, and hospital

rate after total splenectomy were similar to spleen-preserving

surgery [5]. Further, no differences in mean hospital stay and

no recurrence was observed following spleen-preserving

surgery or splenectomy [28–30]. In a series of 21patients, Ran

et al. reported a residual cavity infection in a patient who

underwent spleen-preserving surgery. Arıkanoglu et al. also

reported a hemorrhage and subsequent intraabdominal

abscess in one patient with spleen-preserving surgery in a

study of 11 patients with splenic CE [30]. Spleen-preserving

surgery may be justified in children to avoid septic

complications.

Table 1 Splenic hydatid cyst patients are summarized

No Age Sex Coexisting Ce Vol (mL) Treat tech H day Complications Follow-up

1 52 F LIVER, LUNG 1 42 PAIR 1 None 48 months 3.8 m pseudotumor

2 5 M LIVER 3A 1100 CATH 18 8 months later abscess,

tx percutaneously

47 months 1 mL pseudotumor

3 21 F NONE 1 660 PAIR 1 1 month later abscess,

tx percutaneously,

5 months later

abscess, splenectomy

4 33 M LIVER 1 178 PAIR 1 None 60 months 27 mL pseudotumor

5 11 F LIVER 1 240 PAIR 4 None 36 months 32 mL pseudotumor

6 19 F LIVER 1 59 PAIR 1 Fever (only once) after

the procedure

48 months 22.5 mL

pseudotumor

7 7 M LIVER, LUNG 1 400 CATH 10 18 months later abscess,

tx percutaneously

65 months 2,5 mL

pseudotumor

8 29 F LIVER 1 171 PAIR 1 None 5 months 108 mL decreased

fluid component

9 38 F LIVER 3A 605 CATH 7 3 months later abscess,

splenectomy

10 13 M LIVER 1 385 CATH 1 None 65 months 49 mL pseudotumor

11 57 F LIVER 1 3,8 PAIR 1 None 117 months lesion disappeared

12 31 F NONE 1 74 PAIR 1 None 47 months, 56 mL, decreased

fluid component

COEXISTING coexisting cyst, CE cystic echinococcosis, CATH catheterization, TREAT TECH treatment technique, H DAY hospitalization day,

VOL volume

Fig. 1 A, B US and CT performed before percutaneous treatment

shows CE1 hydatid cyst of the spleen. C US obtained at 65 months of

follow-up after PAIR procedure shows pseudotumor appearance and

reduction in size. D CT shows a small hipodens lesion with peripheral

calcification after PAIR procedure

Fig. 2 A A large abscess containing gas bubbles is seen in the spleen

after the catheterization technique. Also note that abscess with air-

fluid level is present in the liver. B After splenectomy, hyperdens

surgical material is seen in the spleen location
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Percutaneous treatment of splenic CE was widely

accepted after studies reporting the success of percutaneous

treatment of liver CE [18, 21]. However, there are a limited

number of studies on percutaneous treatment of splenic CE.

Ormeci et al. presented a therapeutic approach for the

treatment of splenic CE in nine patients [2]. Over a median

follow-up period of 39 months, one patient exhibited

urticaria and low-grade fever just after the procedure, and

one patient received splenectomy at 8 months after per-

cutaneous treatment because of persistent left upper

quadrant pain. The authors suggest that percutaneous

treatment of splenic CE is a safe and reliable method that

does not interfere with splenic function. Zerem et al. pre-

sented a series of eight patients with splenic CE treated

with a modified PAIR procedure (injection of 95 % alco-

hol, 1 % polidocanol, and 1 % albendazole) [16]. The

mean hospital stay was 2.5 days, and the mean volume

reduction was 77.8 %. The follow-up period was between 7

and 24 months. No major complications were detected.

Immediately following the procedure, one patient exhibited

urticaria, one patient exhibited transient hypotension, and

two patients had fever. The authors suggest that modified

PAIR can be performed safely with successful results in

patients with splenic CE.

A number of early and late complications should be

considered when using percutaneous treatment of splenic

CE. Early complications include hemorrhage, pneumotho-

rax, pleural effusion, and colonic injury during and fol-

lowing splenic puncture, anaphylaxis, and hypersensitivity

reactions such as urticaria and fever. Data concerning the

risk of splenic puncture are primarily based upon other

interventional procedures such as splenic biopsies. Söder-

ström reported no complications in a study of over 1000

blind splenic fine needle aspirations [31]. Similarly, the

majority of previous studies have reported a low compli-

cation rate after both fine-needle aspiration and small-bore

cutting-edge needle biopsy of the spleen, with a reported

incidence of hemorrhage after splenic biopsy between 0

and 10.3 % [32–36]. In the present study, there was no

evidence of hemorrhage, pneumothorax, pleural effusion,

colonic injury, or anaphylactic reaction during and fol-

lowing cyst puncture. The exact frequency of anaphylaxis

is not known, although the risk of anaphylactic reactions in

percutaneous treatment is similar to surgical procedures in

patients with liver CE. When the number of liver CE

treated percutaneously is taken into consideration, the

mortality rate due to anaphylactic shock is approximately

0.1 % [37].

Late complications of surgical and percutaneous treat-

ment include infection in the cavity, recurrence, and dis-

semination [38, 39]. Although the reported recurrence rate

for percutaneous treatment of liver CE is between 0 and

4 %, no recurrence was observed in our study [39]. Further,

we observed no mortality. The major complication in the

present study was cavity infection requiring percutaneous

treatment or surgery, with abscess developing in four of our

patients (three after catheterization technique, one after

PAIR) as a late complication. In the PAIR group, abscess

developed in only one patient after treatment of the largest

hydatid cyst (660 mL). As abscesses were most common in

the catheterization group in our series, we suggest that the

catheterization technique should be avoided for percuta-

neous treatment of splenic CE if technically possible.

Conclusion

The most important consideration in the treatment of

splenic CE is the preservation of splenic tissue and func-

tion, particularly in children. Splenic preservation using

spleen-saving surgery or percutaneous treatment should be

attempted if possible. Percutaneous treatment of splenic CE

is associated with a low morbidity rate and a short hospital

stay, without mortality and recurrence, apart from its

ability to preserve splenic function. Therefore, we suggest

that the percutaneous approach should be the first treatment

option for splenic CE if the cyst is either CE1 or CE3A.

Further, PAIR should be the first percutaneous technique in

patients with splenic CE. Nevertheless, future randomized

prospective studies are required to fully determine the

efficacy and safety of this approach.
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