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Abstract

The purpose of this study was to evaluate the safety of spleen aspiration as a sampling technique for the parasitological detection

by culture and microscopy of Leishmania (chagasi) infantum. Two hundred and nine domiciled dogs from an endemic area for vis-

ceral leishmaniasis in Bahia State, Brazil, were studied.

Most dogs (87%) were seropositive for anti-L. chagasi antibodies by ELISA. Clinical signs of disease were recorded and the ani-

mals monitored during and after spleen puncture in order to detect possible complications associated with the procedure. From a

total of 257 splenic punctures in the 209 animals, only three minor events occurred, with no significant consequence for the animals

and no association with risk factors. Leishmania was isolated from 149/180 (83%) seropositive dogs, and from 6/26 (23%) seroneg-

ative animals. The procedure did not cause adverse side effects or unnecessary suffering and confirmed the diagnosis in a large per-

centage of dogs. We conclude that spleen aspiration can be considered an effective and safe procedure for the definitive diagnosis of

canine visceral leishmaniosis.
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1. Introduction

Dogs are considered the main reservoir of Leishmania

(chagasi) infantum, the causative agent of zoonotic vis-

ceral leishmaniosis (Deane, 1961; Travi et al., 2001; Der-

eure et al., 2003), a disease of major public health
importance in the Old and the New World (WHO,
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1990; Paranhos-Silva et al., 1998). Even in India and

East Africa, where the infection is considered to be

anthroponotic, dogs have been studied in an attempt

to clarify the epidemiological mechanisms of dissemina-

tion of the parasite (Dereure et al., 2003).

The culling of infected animals (Borja-Cabrera et al.,
2004), or their controversial treatment with antimonial

drugs, are included among measures believed to control

the disease (Vexenat et al., 1998). An accurate diagnostic

protocol must therefore be carefully pursued by veteri-

narians before assigning a definitive diagnosis to a sus-

pected or asymptomatic case.

Infected dogs can be asymptomatic, either at the

beginning of the infection (Iniesta et al., 2002) or associ-
ated with an efficient Th1-type immunoinflammatory re-

sponse (Pozio et al., 1981; Abranches et al., 1991; Cabral

et al., 1992; Pinelli et al., 1994, 1995). In overt cases, the

animals develop canine visceral leishmaniosis (CVL), a

severe and progressive disease associated with a Th2-

biased, predominantly humoral immune response (Pine-

lli et al., 1994), which is incapable of containing the

spread of the infection in the host organism (Ferrer et
al., 1995).

The diagnosis of CVL is hindered by the range of

clinical features usually associated with the disease,

which is non-specific and includes a broad spectrum of

presentations (Ferrer et al., 1995; Blavier et al., 2001).

The usual clinical signs reported include cutaneous, per-

iocular and ocular lesions; nephropathy and its conse-

quences; musculoskeletal, cardiovascular, digestive,
and respiratory dysfunctions; hypertrophy of the lym-

phoid organs and haematic disorders (Ferrer et al.,

1988; Slappendel, 1988; Ciaramella et al., 1997; Peña

et al., 2000; Blavier et al., 2001; Tafuri et al., 2001; Travi

et al., 2001; Solano-Gallego et al., 2004). These latter

signs are associated with bone marrow suppressive

factors (De Luna et al., 2000), liver and kidney inflam-

matory injury (Ciaramella et al., 2004), hypergamma-
globulinaemia and vascular damage, and are

characterised by anaemia, thrombocytopenia (Pelagalli

et al., 2004) and delayed coagulation time, frequently

culminating with bleeding events and, in most advanced

illnesses, disseminated intravascular coagulation (Bla-

vier et al., 2001). Moreover, co-infections (Barbosa-

De-Deus et al., 2002), such as ehrlichiosis, which shares

many of the pathological and clinical features of CVL,
are frequently observed (Llera et al., 2002).

Given these varied, non-specific clinical signs, labora-

tory techniques are indispensable for obtaining addi-

tional diagnostic data. Several tests have been

developed in order to identify canine infection (Blavier

et al., 2001; Iniesta et al., 2002), of which serological

immunoassays are the most common procedures used

to complement clinical data on CVL, or to identify
Leishmania�s antigen-seroreactive animals for epidemio-

logical and control purposes (Iniesta et al., 2002). These
tests are based on the detection of anti-Leishmania anti-

bodies by immunofluorescence (Lanotte et al., 1975;

Llera et al., 2002), ELISA (Paranhos-Silva et al., 1996;

Barbosa-De-Deus et al., 2002), direct agglutination

(El-Harith et al., 1989), latex agglutination (Dereure

et al., 1998) or immunochromatography (Genaro et al.,
1996; Reithinger et al., 2002).

Although most serological techniques are considered

fast and practical, their variable sensitivity can result in

underestimation of infection (Berrahal et al., 1996), and

their poor specificity can lead to false-positive results,

due to cross-reaction with other pathogens (Badaró

et al., 1983; Barbosa-De-Deus et al., 2002; Iniesta et al.,

2002). In addition, it has been demonstrated that some
animals remain seronegative for long periods after being

infected by Leishmania (Killick-Kendrick et al., 1994;

Paranhos-Silva et al., 2003).

In places where a positive serological test is enough to

justify the culling of a dog, serological failure may cause

the sacrifice of unknown numbers of uninfected animals

and, on the other hand, leave undetected (and conse-

quently untreated) infected dogs (Moreno and Alvar,
2002), which could probably function as parasite reser-

voirs with undesirable epidemiological consequences

(Dye et al., 1993; Dietze et al., 1997). More sensitive

and specific techniques, such as polymerase chain reac-

tion (PCR) (Lachaud et al., 2002), Western blotting

(Berrahal et al., 1996; Aisa et al., 1998) and immunohis-

tochemistry (Solano-Gallego et al., 2004) have been ap-

plied in research and clinical studies, but have limited
routine use in diagnosis in many countries (Guerin

et al., 2002). Therefore, classical parasitological methods

(parasite demonstration by direct microscopy of organ

aspirates and/or culture) are still used in much of the

world for producing accurate results and especially to

confirm a positive CVL serodiagnosis (Iniesta et al.,

2002).

Recently, our research team has shown that, fine-
needle spleen aspiration results in a higher frequency

of parasite detection, using conventional parasitological

techniques, than is obtained with lymph node aspira-

tions (Barrouin-Melo et al., 2004). Such results would

probably be improved by using the spleen aspirates for

the detection of parasite DNA by PCR (Paranhos-Silva

et al., 2003).

The study reported here consists of a careful evalua-
tion of the safety of percutaneous spleen fine-needle

aspiration for the diagnosis of CVL. A total of 257

spleen punctures were performed in 209 dogs, which

were either asymptomatic or presenting a variety of dis-

ease signs, in an endemic area of Brazil. The animals

were monitored during the procedure and, in the case

of 51 dogs, for the following eight days. The sensitivity

of the parasitological diagnosis, as compared with the
sensitivity of serology for anti-Leishmania antibodies,

and its correlation with the clinical profile and physical
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characteristics of the studied canine population are also

reported.
2. Materials and methods

2.1. Animals

The 209 studied animals were from the municipalities

of Lauro de Freitas, Camaçari, and Dias D�Ávila, lo-

cated in the north-east of Bahia State, Brazil, an ende-

mic area for visceral leishmaniosis. Other canine

diseases, such as ehrlichiosis, babesiosis and dirofilaria-

sis, share endemicity with CVL in that area. All of the
animals were referred to local veterinarians for one or

more of the following reasons: they had signs of disease,

had been tested seropositive for leishmaniosis by the

Municipal Zoonosis Control Services, or lived in the

same house as an infected or seropositive animal.

The group of animals was heterogeneous, including

mongrel and purebred dogs, of both sexes, with different

body sizes and ages varying from six months to 12 years
of age. All animals were domiciled and belonged to own-

ers with different socioeconomic conditions.

The procedures we carried out were in accordance

with guidelines defined by the Committee of Ethics in

Animal Experimentation of the Oswaldo Cruz Founda-

tion, Bahia, Brazil.

2.2. Serodiagnosis

The presence of anti-Leishmania antibodies in the

sera of all 209 studied dogs was investigated by a classi-

cal indirect ELISA, using soluble L. chagasi antigens

(SLA), as described by Paranhos-Silva and collabora-

tors (1996). The presence of anti-K39 antibodies was as-

sessed, in the sera of the 51 dogs maintained in a

veterinary hospital for a short-term follow up, by an
indirect ELISA using the K39 recombinant Leishmania

antigen, as described previously (Badaró et al., 1996).

The SLA consisted of the soluble fraction (the superna-

tant of a 10,000g, 30 min centrifugation) of lysed prom-

astigotes from a local Leishmania strain, isolated from a

sick dog, and characterised as L. chagasi by means of

isoenzyme electrophoresis plus comparison with a refer-

ence strain (LTCC – Leishmania Typing Culture Collec-
tion – WDCM731).

All determinations were carried out in triplicate and

the mean values above the cut-off were considered to

be positive results. The cut-off value was determined

by the receiver operating characteristics (ROC) curve,

using corrected absorbance values obtained with sera

from 30 L. chagasi-infected dogs, positive in serological

and parasitological tests, and from 71 healthy dogs, liv-
ing in LCV non-endemic areas (Griner et al., 1981). One

dog was serologically tested for ehrlichiosis by a com-
mercial ELISA test kit (SNAP 3Dx, IDEXX

Laboratories).

2.3. Clinical evaluation

All dogs were clinically examined for the presence
and severity of signs associated with visceral leishmani-

asis, such as lesions in the skin and mucous membranes,

changes in colour of the mucous membranes, abnormal

growth of the claws, ocular and conjunctival disorders,

presence of abnormal discharges, weight loss, changes

in mental attitude and general disposition, changes in

size of lymph nodes and spleen, bleeding events, as well

as history and clinical signs of infections other than
leishmaniosis, before being subjected to the splenic

aspirations.

2.4. Splenic aspiration

The animals were tranquilized with an intravenous

injection of 0.5 mg/kg acepromazine and restrained in

right lateral recumbency. The hair was removed and
asepsis was done on the skin over the site of puncture,

with a 2% iodine–alcohol solution. Needles of two

gauges were used, 18G · 38 mm or 21G · 32 mm, for

dogs above or below 10 kg body weight, respectively,

connected to a 10 mL sterile syringe.

The spleen was localised by palpation. During the

procedure, the needle was introduced at a ventrally tilted

plane, forming a 45� angle with the normal, and a 45�
angle with the cranio-caudal line, in the left flank, 1–

3 cm (depending on the animal size) from the ventral

extremity of the last rib, on a projection of this rib to-

wards the abdominal midline (Fig. 1). After perforating

the spleen by introducing about 1–3 cm of needle,

according to the dog size, in the animal abdomen, the

gentlest negative pressure that allowed the passage of a

blood-like, thick material into the syringe was made
by pulling manually the syringe�s piston. The whole

aspiration procedure usually took a few seconds, and

yielded samples of approximately 100–200 lL. The

material was kept inside the syringes, on ice, until being

seeded into culture medium, in the laboratory.

Sixteen animals were subjected to more than one

spleen puncture, with intervals that varied from one to

three months: six animals were subjected to two punc-
tures because the first aspirate was contaminated by fun-

gus; one animal was subjected to three punctures and

nine animals to five punctures in a study aimed at inves-

tigating the effect of short-term chemotherapy on spleen

parasitism (unpublished data).

2.5. Follow-up of animals after spleen aspiration

The main complications that could happen during or

after spleen puncture were: (a) intracavity abdominal



Fig. 1. Angle of introduction, direction and position of the needle for

spleen aspiration in most dogs. The position on the projection of the

last rib may vary from 1 to 3 cm of the rib extremity, depending on the

animal�s size.
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haemorrhage due to laceration of the spleen, or forma-

tion of large haematomas; or (b) skin, subcutaneous,
peritoneal, visceral or systemic infection, including ab-

scess formation.

The animals were monitored by clinical evaluation,

with assessment of physiological parameters (cardiac,

pulse and respiratory frequencies, body temperature,

colour and moistness of mucous membranes and capil-

lary refill time), behaviour and facial expression. Partic-

ular attention was given to possible evidence of acute
blood loss (e.g., tachycardia, lethargy, weak femoral

pulses, pale mucous membranes, slow capillary refill

time, abdominal distension) or of chronic bleeding/

haematoma formation, especially progressive changes

in overall demeanour and jaundice.

Investigation of potential signs of infection focused

on the presence of fever, abdominal pain or distension

and physiological malfunctions. Aggressive or submis-
sive postures, loss of greeting behaviour, withdrawal

from or lack of interest in the surrounding environment,

depression, stupor, agitation, restlessness, anorexia,

insomnia, changes in grooming or elimination habits, al-

tered facial expression and vocalisation were considered

as pain signs. Additional clinical evidence of blood loss

or infections included tachypnoea, mydriasis, salivation,

oedema, sensitivity to palpation or manipulation, areas
of hyperalgesia or allodynia and alteration of body

posture.
The animals were kept under observation immedi-

ately after spleen puncture and until complete recovery

from sedation, which usually lasted from 30 to 60 min.

Fifty-one dogs, subjected to splenic aspirations in a vet-

erinary hospital, were kept in individual cages in the

hospital�s premises for eight days after spleen puncture,
and were examined daily in accordance with the param-

eters listed above. The remaining 158 dogs were sub-

jected to splenic aspiration under field conditions in

their homes. In the case of these dogs, a new clinical

evaluation was carried out on the eighth day after the

procedure, and information on possible complications

in this eight-day period was obtained by daily phone

contact with the owner. Reports or findings of any
abnormality would entail an immediate thorough clini-

cal re-examination of the animal, including laboratory

tests, such as blood counts, serum biochemistry, or other

diagnostic procedures, such as abdominocentesis, radio-

graphic and ultrasonographic evaluation.

2.6. Examination and culture of splenic aspirates

The spleen aspirates were cultured in a biphasic med-

ium containing 1.5 mL of blood–agar solid medium and

2 mL of Schneider�s medium (Sigma Chemical Co.) sup-

plemented with 20% of fetal bovine serum (Gibco,

BRL). Cultures were maintained at 23 �C and examined

weekly under light microscopy for one month. The pres-

ence of live, active promastigote forms was considered

to be a positive result. The direct microscopic examina-
tion of spleen aspirates was not performed in most ani-

mals in order to minimise the manipulation of aspirates,

which could possibly result in fungal or bacterial con-

tamination of the cultures. When the aspirates macro-

scopically differed from the usual, blood-like aspect of

a splenic aspirate, however, they were examined under

optical microscopy to investigate their nature.

2.7. Statistical analysis

The significance of the differences observed between

groups was tested by Fisher�s exact probability test for

cross tables using proportions (Glantz, 2001). In all tests

the accepted level of significance corresponded to

P < 0.05.
3. Results

3.1. Clinical profile of the animals

Clinical signs of disease were present in 177/209

(84.7%) dogs (Table 1). They included cutaneous

changes (alopecia, depigmentation, exfoliation, nod-
ules ulceration and/or pustule formation); onychogry-

phosis; mucous membrane colour changes (paleness,



Table 1

Clinical and physical characteristics of a canine population suspected of having visceral leishmaniosis in an endemic area of Bahia, Brazil, and the

presence of Leishmania in splenic aspirates

Characteristics Number of dogs with

characteristics/total

number of dogs with

recorded data (%)

Spleen parasitism

Positive cultures (%) Negative cultures (%)

Gender

Male 94/155A (61) 66 (70) 28 (30)

Female 61/155 (39) 43 (70) 18 (30)

Age

61 years 10/155 (6) 9 (90) 1 (10)

>1 to 66 years 119/155 (77) 84 (71) 35 (29)

>6 years 26/155 (17) 16 (62) 10 (38)

Body size

Small 16/155 (10) 10 (63) 6 (37)

Medium 38/155 (24) 26 (68) 12 (32)

Large 104/155 (66) 73 (72) 28 (28)

Clinical findings

Any clinical sign 175/206 (85) 140 (80)a 35 (20)a

No clinical sign 31/206 (15) 15 (49) 16 (51)

Previous bleeding 7/155 (4) 7 (100) 0 (0)

Skin lesions 120/155 (77) 90 (75)b 30 (25)b

Mucous membrane lesions 39/155 (25) 36 (92)c 3 (8)c

Ocular changes 28/155 (19) 24 (86)d 4 (14)d

Splenomegaly 150/206 (73) 121 (81)e 29 (19)e

Normal lymph nodes 28/109 (26) 16 (57) 12 (43)

Reduced lymph nodes 3/109 (3) 3 (100) 0 (0)

Enlarged lymph nodes 78/109 (72) 60 (77) 18 (23)

Cachexia 6/155 (4) 6 (100)f 0 (0)f

Emaciation 74/155 (47) 58 (78)f 16 (22)f

Normal weight 73/155 (48) 44 (60)f 29 (40)f

Overweight 2/155 (1) 1 (50)f 1 (50)f

Prostration 6/206 (3) 6 (100)g 0 (0)g

Apathy 38/206 (19) 30 (79)g 8 (21)g

Normal activity 162/206 (79) 119 (74)g 43 (26)g

Serology

Positive 180/206 (87) 149 (83)h 31 (17)h

Negative 26/206 (13) 6 (23)h 20 (77)h

A Numbers 6 155 refer to animals studied under field conditions (in their homes); 206 refers to the whole group of studied animals, minus three

animals that had contaminated spleen cultures.
a Fisher exact probability test: P = 0.0004.
b P = 0.0174.
c P = 0.0002.
d P = 0.0361.
e P = 0.0005.
f Cachexia + emaciation vs. regular weight + overweight, P = 0.0052.
g Prostration + apathy vs. normal activity, P = 0.036
h P < 0.0001.
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icterus or congestion); mucous membrane nodular or

ulcerative lesions, particularly on the lips and nose;

ocular disturbances (conjunctivitis, keratitis, kerato-

conjunctivitis sicca, blepharitis and/or uveitis); weight

loss; apathy or prostration; splenomegaly; lymphade-

nopathy; epistaxis and gingival or abnormal genital

bleeding. Furthermore, 35/158 dogs (22.1%) had a his-

tory of previous clinical diagnosis and treatment for
ehrlichiosis or babesiosis.
3.2. Complication rate during or after fine-needle puncture

After sedation, no animal displayed any evidence of

pain or suffering, apart from a few animals that made

slight body movements during the needle introduction

into the skin. Among the 257 spleen punctures per-

formed in the 209 animals, only three (1.2%) resulted

in undesirable events. In two dogs, the macroscopic char-
acteristics of the aspirates were suggestive of intestinal
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material. This was confirmed by microscopic examina-

tion, which disclosed the presence of numerous bacteria.

These two dogs were kept in hospital for close monitor-

ing, and, since there was never any sign of peritonitis or

local infection, no antibiotic or anti-inflammatory ther-

apy was instituted.
None of the 209 studied animals developed any signs

of peritonitis or local infection. Another animal, kept

under field conditions, developed a 10 cm diameter

haematoma in the skin around the point of needle intro-

duction immediately after the procedure, probably due

to a vessel injury. This particular animal had Ehrlichia

infection, as assessed by a serological test. There was

no progression of the haemorrhage in this animal. Nei-
ther the bowel perforations nor the haematoma forma-

tion appeared to be related to size of spleen or

previous spontaneous bleeding.

Apart from the haematoma, no other incidents or

complications were observed by physical examination

performed (1) during the first 30–60 min following

spleen aspiration in all dogs, (2) daily during the first

eight days after the spleen aspiration in 51 dogs, and
(3) on the eighth day after the procedure in all dogs.

The physiological parameters of all 209 dogs were with-

in the ranges of normality, as measured during the phys-

ical examinations mentioned above.
3.3. Evidence of infection with Leishmania and its

relationship with clinical findings

Indirect ELISA showed that 87.1% (182/209) of the

dogs were seropositive, having a specific humoral re-

sponse against L. chagasi soluble (LCS) or K39 recom-

binant antigens. The cultures of spleen aspirates from
the 209 dogs yielded 155 positive (74.2%), 51 negative

(24.4%) and 3 (1.4%) inconclusive results, the latter

due to fungal contamination. The distribution of ani-

mals in which Leishmania was identified in groups of

dogs displaying different physical, clinical and serologi-

cal characteristics, is shown in Table 1. The three ani-

mals with inconclusive culture results were excluded

from this correlation analysis.
The frequency of splenic parasitism was not influ-

enced by the gender or the body size of the animals.

There was no significant difference in the occurrence

and distribution of parasitism and the average age of

the groups analysed. However, emaciation and cachexia,

depression and apathy, cutaneous, mucous membrane

and ocular changes, as well as splenomegaly, and posi-

tive serology, were significantly more frequent in ani-
mals with positive spleen culture. The presence of at

least one clinical sign was observed in 90.3% (140/155)

of the dogs in the parasite-positive group, and in

68.6% (35/51) of dogs in the negative-parasite group

(P = 0.0004).
Positive results in anti-Leishmania antibody serologi-

cal tests were not statistically associated with age, body

size, gender, and depression/apathy, but were associated

with the presence of signs of disease (P = 0.000081),

including splenomegaly (P = 0.0008), skin lesions

(P = 0.0069), mucous membrane lesions (P = 0.0006)
and ophthalmic disorders (P = 0.049). There was no sta-

tistically significant association between spleen parasit-

ism or positive serology and changes in lymph nodes.

The culture carried out with splenic aspirates identi-

fied parasites in 149/180 (83%) seropositive dogs, and

in 6/26 (23%) seronegative animals.
4. Discussion

This study, together with others carried out by our

group (Paranhos-Silva et al., 2003; Barrouin-Melo

et al., 2004), show that fine-needle splenic puncture is an

effective procedure for the parasitological diagnosis of

CVL, yielding adequate samples for the in vitro cultiva-

tion of parasites. In addition to its efficacy, the tech-
nique has been shown to be safe both in hospital

premises and in the home as well as in dogs with very

different clinical profiles. The procedure was performed

in 57 dogs with normal spleen sizes and 152 animals with

different degrees of splenomegaly, as determined by pal-

pation, with identical success.

The 209 studied dogs, from a Brazilian area where

leishmaniosis is highly endemic, had clinical conditions
that varied from asymptomatic, seronegative animals

in contact with infected animals (12 dogs), to seriously

ill animals (six dogs), displaying a picture of terminal

CVL. Moreover, 35 animals had a history or evidence

of concurrent infectious diseases, namely ehrlichiosis

and babesiosis, and could possibly have had other infec-

tions as the studied area also harbours a number of

other pathogens such as Dirofilaria immitis, Leptospira
spp. (Paraguassu and Fielder, 1997; Viegas et al.,

2001) and intestinal worms.

In fact, the dogs we studied closely reflected the in-

fected population in an endemic area for CVL. Their

clinical profile (Table 1) agrees with those seen in other

endemic areas (Blavier et al., 2001; França-Silva et al.,

2003; Borja-Cabrera et al., 2004). The majority of in-

fected dogs was seropositive, and had more clinical
signs, namely cutaneous, mucosal, ocular and periocular

lesions, as well as splenomegaly, than parasitologically

negative animals. The absence of correlation with some

characteristics, such as gender and age, agrees with the

reports of Pozio et al. (1981), Abranches et al. (1991)

and França-Silva et al. (2003), but disagrees with others

(Lanotte et al., 1975; Cardoso et al., 2004), indicating

the need for further epidemiological studies.
Fine-needle biopsy of the spleen has been used in the

diagnosis of leishmaniosis in human beings (Guerin
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et al., 2002) and dogs (Strauss-Ayali et al., 2004), as well

as in other canine (Stockhaus et al., 1998; Christopher,

2003), feline (O�Keefe and Couto, 1987; Hickford et

al., 2000) and human diseases (Kraus et al., 2001; Frit-

scher-Ravens et al., 2003; Zeppa et al., 2003). Reports

focusing on the safety of the procedure, however, are
few and concern human patients, utilising, in most cases,

ultrasonographic guidance (Bonifacio et al., 2000; Ci-

vardi et al., 2001; Lal et al., 2003).

In two previous studies, our team has reported the

use of fine-needle spleen aspirations in the diagnosis

and follow-up of dogs, either clinically healthy or with

patent visceral leishmaniosis, kept under laboratory or

in field conditions (Paranhos-Silva et al., 2003; Barr-
ouin-Melo et al., 2004). Some of these animals were sub-

jected to multiple spleen punctures during the course of

13 months without adverse effects related to the proce-

dure (Paranhos-Silva et al., 2003). These studies, how-

ever, involved a small number of animals, and safety

aspects of the procedure were not their major concern.

Because some animals were punctured more than

once, a total of 257 splenic punctures were carried out
in the present study in order to obtain a definitive para-

sitological diagnosis of the infection. Among these 257

procedures, only three adverse incidents occurred: bowel

puncture in two animals, and the formation of a skin

haematoma at the site of puncture in another. This

dog with haematoma lived in an area where ehrlichiosis

is prevalent, had fever, depression, enlarged spleen and

lymph nodes, and was heavily infested with skin para-
sites, including ticks, which are known to be Ehrlichia

vectors. Ehrlichiosis was indeed confirmed by serologi-

cal test. The animal was therefore infected by both

Leishmania, which was detected in its spleen aspirate,

and Ehrlichia and its clinical condition improved after

antibiotic therapy for ehrlichiosis. The haematoma for-

mation, which was self-contained, could have been

aggravated either by the putative Ehrlichia infection
and/or by CVL, as both conditions have been associated

with bleeding disorders (Slappendel, 1988; Ciaramella

et al., 2004).

In the group of dogs we studied, 35 either had overt

clinical signs of bleeding disorders or history of ehrlich-

iosis. Evidence of bleeding abnormalities or anaemia

should be one of the major contra-indications for splenic

puncture, due to the possibility of internal haemorrhage,
as happens with human patients (Guerin et al., 2002; Lal

et al., 2003). Fortunately, no evidence of internal haem-

orrhage was found in the present study. A particularly

remarkable finding, however, was the absence of punc-

ture-associated complications even in the animals show-

ing spontaneous bleeding (e.g., epistaxis).

The two dogs that had their bowel accidentally aspi-

rated did not show any complications following the
occurrence, during the eight-day follow-up. The other

49 hospital-punctured animals were also closely fol-
lowed for eight days with no abnormality detected. A

major concern was peritonitis, abdominal infections

and/or septicaemia. Although examination for the pres-

ence of bacteria in 207/209 aspirates was not performed,

no evidence of local or systemic infections was observed

in any of the dogs. Moreover, there was no evidence of
any other complication in the 158 dogs that were sub-

jected to splenic puncture under field conditions.

In many countries parasitological methods still offer

the most reliable results for the routine confirmation

of L. chagasi infection in veterinary medicine. It is also

probable that the use of spleen aspirates as samples

for PCR, would improve the sensitivity of this molecular

technique, making the procedure useful in countries
where PCR is readily available. Our findings confirm

the safety of the technique (a 100% success rate was ob-

served in the 257 aspirations) with no clinically relevant

complications. We conclude that splenic aspiration can

be indicated as a safe procedure for obtaining live para-

sites for in vitro cultures for the diagnosis of CVL or to

obtain splenic tissue for other tests including PCR as-

says. However, it should be stressed that a thorough
knowledge of canine anatomy and experience in veteri-

nary practice is fundamental for carrying out the tech-

nique, which should only be done by a veterinary

surgeon.
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