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a b s t r a c t

We retrospectively analyzed 98 proven cases of centipede stings admitted to Hospital Vital
Brazil, Butantan Institute, São Paulo, Brazil, between 1990 and 2007. Most stings occurred
at the metropolitan area of São Paulo city (n¼ 94, 95.9%), in the domiciles of patients
(n¼ 67, 68.4%), and during the warm-rainy season (n¼ 60, 61.2%). The mean age of the
victims was 32.0� 18.8-years-old. Cryptops and Otostigmus genera were responsible for
most cases. Around 86% of the patients sought medical care within 6 h after the sting. Both
lower (56.1 %) and upper limbs (41.8 %) were most frequently bitten, especially the feet and
hands (89.8%). The most frequent local clinical manifestations were pain (94.9%), erythema
(44.9%) and edema (21.4%), and the latter was mainly observed in patients bitten by
Otostigmus spp. Supportive treatment was used in only 28.6% of the patients, namely
administration of local anesthesia (9.2%) and systemic analgesia (13.3%). No sequels or
complications were observed in patients, and the prognostic was benign.

� 2008 Elsevier Ltd. All rights reserved.
1. Introduction

Centipedes (Chilopoda) – one of the four major lineages
of myriapods – are an important group of predatory
arthropods in many terrestrial habitats. They comprise
approximately 3300 species belonging to the five orders.
Centipedes are known from all continents except Antarctica,
with the greatest diversity occurring in the tropics and
warm temperate regions (Edgecombe and Giribet, 2007).
Adult body length ranges from 4 to 300 mm, with most
species measuring 10–100 mm long (Edgecombe and Gir-
ibet, 2007), and their bodies are covered by chitin segments,
which one containing a pair of walking legs. In the first
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segment there is a pair of forcipules where the venom glands
are located (Bücherl,1971; Jangi,1984). The last pair of legs is
not used for locomotion, but it is a sensorial organ used to
capture preys (usually earthworms, worms, beetles and
other arthropods), which are captured alive, immobilized
and inoculated with venom (Bücherl, 1946; Jangi, 1984;
Knysak et al., 1998). Centipedes are terrestrial, have
nocturnal habits and are rapid. Their body is adapted to
penetrate in narrow spaces, like humid dumps, under-
ground galleries, leaves and barks. These animals are also
well adapted to live in urban areas because of the abundance
of preys and spaces to hidden, namely around or inside
houses (Barnes et al., 1995; Knysak et al., 1998).

Although venomous centipedes of South and Central
America have been studied in Brazil since 1940, mainly
with the Bücherl’s works (Bücherl, 1971), there is little
literature on the effect of their venoms on man (Knysak
et al., 1998; Barroso et al., 2001). The clinical picture is

mailto:kbarbaro@usp.br
mailto:kbarbaro@butantan.gov.br
www.sciencedirect.com/science/journal/00410101
http://www.elsevier.com/locate/toxicon


C.R. Medeiros et al. / Toxicon 52 (2008) 606–610 607
characterized by pain and sometimes erythema and edema
(Knysak et al., 1998). Generally, envenomations caused by
centipedes are mild and associated with spontaneous
healing without complications. Treatment to stings is
supportive and, when necessary, includes analgesic drugs
to control the pain (Cardoso and Haddad, 2003). In Brazil,
the genera frequently associated with human stings are
Cryptops, Otostigmus and Scolopendra (Knysak et al., 1998).
Literature shows reports of other symptoms, such as
migraine, indisposition, vertigos, irradiated pain, marked
edema, local necrosis, enlarged lymph nodes, lymphangitis,
fever, tremors, chills, sudoresis, ecchymosis, dyspnea,
emesis, anxiety, local hyperthermia, palpitation, local
hyperesthesia, sleepiness and anorexia (Jangi, 1984; Knysak
et al., 1998; Bush et al., 2001).

The pathophysiology mechanisms of envenomation
have not been elucidated yet, and such studies are rare in
the literature (Malta et al., 2008), likely because it is
difficult to obtain enough quantity of venom to perform
tests. However, studies have demonstrated that centipede
venoms are a complex mixture containing proteases,
hyaluronidases, carboxypeptidases, histamine, serotonin,
lipids, lipoprotein, esterases, polysaccharides, phospholi-
pases, alkaline phosphatases among others (Gomes et al.,
1982; Mohamed et al., 1983; Jangi, 1984; Rates et al., 2007;
Malta et al., 2008). Brazilian centipede (Otostigmus pradoi,
Cryptops iheringi and Scolopendra viridicornis) venoms were
also able to induce nociception, edema and miotoxicity in
mice (Malta et al., 2008).

Due to the lack of reports about centipede envenoma-
tion in Brazil, this study aimed to survey the accidents
admitted to Hospital Vital Brazil in São Paulo, Brazil, from
1990 to 2007. We surveyed epidemiological and clinical
manifestations of victims and the treatment used by
physicians, aiming to improve the medical treatment used
in this envenomation.

2. Methods

2.1. Study design and population

A retrospective study was performed by reviewing the
records of patients admitted to Hospital Vital Brazil (HVB),
Butantan Institute (São Paulo, Brazil), between January
1990 and December 2007, with diagnosis of envenomation
by centipedes. Only proven cases, in which the causative
animal was brought and identified, were included. The
taxonomical identification, of the species involved in
envenomations was carried out at Laboratory of Arthropods,
Butantan Institute.

The following variables were analyzed: sex and age of
patients, the geographical region of the accident, month
of the accident, circumstance and site of the sting, genus
of the animal that caused the accident, clinical manifes-
tations and treatments. The study was approved by the
hospital ethics committee.

2.2. Statistical analysis

To ascertain whether the values were distributed
normally, the Kolmogorov-Smirnov test was used. The
chi-square test was applied for the analysis of the signifi-
cance of data obtained. When at least one cell of the 2� 2
contingency tables had an expected frequency of less than
5, Fisher’s exact test was used to assess the association
between health outcomes and the genera of centipedes.
Values of p< 0.05 were considered statistically significant.

All statistical analyses were performed using the
Statistical Package for Social Sciences (SPSS) for Windows
(version 13.0, 2004; Statistical Products and Service Solu-
tions Inc., Chicago, IL, USA).

3. Results

Ninety-eight records were analyzed. All cases occurred
in the São Paulo city and suburbs (Fig. 1), with a predomi-
nance of accidents in urban areas (n¼ 94, 95.9%).

The centipedes that caused the accident were identified
as belonging to Cryptops spp. (n¼ 67), Otostigmus spp.
(n¼ 26), Scolopendra spp. (n¼ 4) and Otocryptops spp.
(n¼ 1) (Table 1). This distribution of centipede stings
showed that Cryptops spp. (68.4%) and Otostigmus spp.
(26.5%) were the most frequent animals involved in acci-
dents (Fig. 1), and the chi-square test showed statistical
significance (X2¼113.5, p< 0.001) for both genera.

Table 2 shows the number of centipede stings occurring
during the warm-rainy (October–March) and dry-cold
(April–September) seasons, and a higher frequency of
accidents was noticed during the warm-rainy season
(X2¼ 4.94, p¼ 0.026). Such seasonality was observed for
accidents caused by Otostigmus spp., but not by Cryptops
spp. (X2¼ 9.85, p¼ 0.002).

The domiciles of patients (n¼ 67, 68.4%) were the place
where most stings occurred. The remaining stings occurred
inworkplaces (n¼ 7, 7.1%), during leisure time (n¼ 15,15.3 %)
or other activities (n¼ 9, 9.2%).

The number and percentage of cases, by age and sex, are
given in Table 3. The mean age of the patients was
32.0�18.8 years old, and the median age was 31 years old
(interquartile range 16.7–47.0). From the 98 subjects, 59
(60.2%) were female, and most patients were between 21
and 40 years old (X2¼16.9, p¼ 0.001). The time between
the sting and the admittance to hospital was usually less
than 6 h (n¼ 84, 85.7%).

The lower limbs (n¼ 55, 56.1%) were the site that stings
occurred most frequently, followed by the upper limbs
(n¼ 41, 41.8%). The feet (n¼ 48, 49.0%) and the hands
(n¼ 40, 40.8%) were the anatomical regions most
frequently bitten (Table 4). As shown in Table 5, local
clinical manifestations included local pain (n¼ 93, 94.9%),
edema (n¼ 21, 21.4%) and local erythema (n¼ 44, 44.9%).
Although no statistically significant differences were found
for occurrence of pain (Fisher’s exact test, p¼ 0.569) and
erythema (X2¼ 2.29, p¼ 0.130) in stings caused by Otos-
tigmus spp. and Cryptops spp., edema was more frequently
observed in victims bitten by Otostigmus spp. (X2¼11.4,
p¼ 0.001).

Table 6 shows that solely 28 patients (28.6 %) received
supportive therapy, namely local anesthesia (n¼ 9, 9.2 %)
and systemic analgesia (n¼ 13, 13.3 %). No sequels or
complications were observed during the follow-up of
patients, and the prognostic was benign.



Fig. 1. Main species (Cryptops spp. and Otostigmus spp.) responsible for stings in metropolitan area (map) of São Paulo city, Brazil.

Table 2
Distribution of centipede accidents according to season and species
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4. Discussion

The purpose of the present study was to address clinical
and epidemiological information about accidents caused by
centipedes, which were admitted at Hospital Vital Brazil
between 1990 and 2007. We observed that most accidents
occurred in the urban area of São Paulo city. This fact
confirms the sinanthropism of centipedes (Knysak et al.,
1998).

Our data showed that Cryptops spp. and Ostotigmus spp.
were the cause for most cases of centipede envenomation,
as reported by Knysak et al. (1998). In our study, most
specimens brought by patients in this survey have been
crushed or some essential parts necessary to taxonomical
classification have been damaged. Besides, animals can also
make autonomy when threatened. For these reasons, it was
impossible to classify all specimens at the level of species.
Nevertheless, it can be said that most animals that could be
taxonomically classified were O. pradoi and C. iheringi.

There was an evident increase in number of accidents
between December and January, likely related to the
greater availability of food and to the reproductive cycle of
centipedes, which occur during the warm-rainy season
(Barnes et al., 1995; Knysak et al., 1998; Cardoso and
Haddad, 2003). However, this seasonality is mostly related
to accidents caused by Otostigmus spp., but not to Cryptops
spp., likely due to differences in habits of this genus (Barnes
et al., 1995).
Table 1
Species involved in centipede accidents admitted to Hospital Vital Brazil,
Butantan Institute, São Paulo, Brazil (1990–2007)

Centipede n (%)

Cryptops spp. 67 (68.4)
Otostigmus spp. 26 (26.5)
Scolopendra spp. 4 (4.1)
Otocryptops spp. 1 (1.0)

Total 98 (100)
Adults were the main victims of centipede stings, and
most accidents occurred during performing domestic
activities in their domiciles. According to Minelli (1978) and
Jangi (1984), centipedes are predators that use their venom
mostly to capture preys, but when their habitat or their
hiding place is invaded, the hunt structures are used to
defense. Such behavior of centipedes, associated with
sinanthropism and domestic adaptation, contributes to the
higher exposition of human beings to centipede accidents
in residences (Knysak et al., 1998).

The upper and lower limbs were the areas most
attacked, since they are the most favorable to accidental
contact with animals in their preferential habitats, e.g.
holes, gutters, shoes and dark places. Such findings were
also evidenced in other clinical-epidemiological studies
(Lin et al., 1995; Knysak et al., 1998; Cardoso and Haddad Jr.,
2003; Mufarrej et al., 2004; Balit et al., 2004).

The most common clinical signs were pain, local
erythema, and in some cases local edema. Those manifes-
tations are a prevalent triad in accidents caused by centi-
pedes (Bücherl, 1946; Mohri et al., 1991; Lin et al., 1995;
Knysak et al., 1998; Mufarrej et al., 2004; Balit et al., 2004).
Although no significant differences was noticed in the
frequency of pain and erythema in stings inflicted by
involved

Centipede genus Season Total n (%)

Warm-rainya n (%) Dry-coldb n (%)

Cryptops spp. 35 (35.7) 32 (32.7) 67 (68.4)
Otostigmus spp. 21 (21.4) 5 (5.1) 26 (26.5)
Scolopendra spp. 4 (4.1) 0 (0) 4 (4.1)
Otocryptops spp. 0 (0) 1 (1.0) 1 (0.7)

Total n (%) 60 (61.2) 38 (38.8) 98 (100)

Hospital Vital Brazil, Butantan Institute, São Paulo, Brazil (1990–2007).
a October–March.
b April–September.



Table 3
Distribution of centipede accidents according to age and sex of patients

Age (years) Sex Total n (%)

Females n (%) Males n (%)

0–20 18 (18.4) 12 (12.2) 30 (30.6)
21–40 18 (18.4) 17 (17.3) 35 (35.7)
41–60 18 (18.4) 7 (7.1) 25 (25.5)
Over 60 5 (5.1) 3 (3.1) 8 (8.2)

Total 59 (60.2) 39 (39.8) 98 (100)

Hospital Vital Brazil, Butantan Institute, São Paulo, Brazil (1990–2007).

Table 4
Distribution of centipede accidents according to the site of the sting

Site of the sting n (%)

Hands 40 (40.8)
Arms 1 (1.0)
Feet 48 (49.0)
Legs 7 (7.1)
Others 2 (2.0)

Total 98 (100)

Hospital Vital Brazil, Butantan Institute, São Paulo, Brazil (1990–2007).

Table 5
Main symptoms manifested by patients after centipede stings according
to the genus of centipedes

Genus Symptoms

Pain n (%) Erythema n (%) Edema n (%)

Cryptops n¼ 67 63 (94.0) 27 (40.3) 9 (13.4)
Otostigmus n¼ 26 25 (96.2) 15 (57.7) 12 (46.2)
Scolopendra n¼ 4 4 (100) 2 (50.0) 0 (0.0)
Otocryptops n¼ 1 1 (100) 0 (0.0) 0 (0.0)

Total n¼ 98 93 (94.9) 44 (44.9) 21 (21.4)

Table 6
Therapies used for patients bitten by centipedes

Therapy n (%)

Anesthetic blockade 9 (9.2)
Systemic analgesia 13 (13.3)
Blockade and systemic analgesia 1 (1.0)
Cortisone 1 (1.0)
Antihistaminic 4 (4.1)

Total 28 (28.6)

Hospital Vital Brazil, Butantan Institute, São Paulo, Brazil (1990–2007).
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Otostigmus spp. and Cryptops spp., edema was more
frequently observed in victims bitten by Otostigmus spp.
Malta et al. (2008) verified intense hyaluronidase and
direct hemolytic activities in O. pradoi venom, but not in
C. iheringi venom. These toxic properties could contribute
to increase the local damage and consequently the edema
that occurs in stings inflicted by these animals.

The genus Scolopendra has been associated with cases of
severe envenomation in human beings (Ménez et al., 1990).
Cardiovascular alterations, tachypnea, palpitation and
hypotension were described by Ozsarac et al. (2004) and
Yildiz et al. (2006). Hasan and Hassan (2005) reported a case
of proteinuria in a 15-year-old girl bitten by Scolopendra spp.
Rhabdomyolysis and acute renal failure have also been
reported in patient bitten by Scolopendra heros (Logan and
Ogden,1985). Paralysis on the site of the sting and at distance
was reported after Scolopendra spp. sting (Mumcuoglu and
Leibovici, 1989). The death of a 62-year-old man by intra-
cranial hemorrhage was reported by Harada et al. (1999).
A cardiotoxin isolated from Scolopendra subspinipes venom
(Toxin-S) caused vasoconstriction and increased the capil-
lary permeability in guinea pigs, inducing hypertension
(Gomes et al., 1982; Stankiewicz et al., 1999). Those events
can be associated with the activity of this toxin in ion chan-
nels, increasing the release of neurotransmitters (Stankie-
wicz et al., 1999; Gutiérrez et al., 2003). In the nature, this
interaction of centipede toxins (polypeptides) with cellular
components is related to the ability of centipede venoms to
paralyze preys by excitation or inhibition of neurotransmit-
ters involved in breathing (Gomes et al., 1982; Gutiérrez
et al., 2003). However, no occurrence of severe manifesta-
tions or sequels was noticed in the present study, not even on
four cases of envenomation caused by Scolopendra spp.

Local pain was the main symptom noticed immediately
after the accident, and patients usually seek for medical
assistance during the first 4 h after the sting. Gomes et al.
(1982) and Mcfee et al. (2002) reported that the intensity of
pain depends on the size of the centipedes and on the site
of the sting, inferring that the release of histamine is
involved in nociception, and therefore suggested the use of
histamine receptor antagonists. The results of the present
study ratify pain as the most important and evident
phenomenon of human injuries caused by centipedes.
However, histamine receptor antagonists were used in only
seven patients in this study, and the spontaneous resolu-
tion of the painful was the rule. Balit et al. (2004)
prescribed the immersion of the bitten limb in warm water
to treat painful pictures. In Hospital Vital Brazil, the relief of
pain is achieved by using systemic analgesia and/or local
anesthetic blockade when necessary. The results are in
accordance with previous reports demonstrating that
complications are not common in accidents by centipedes
(Knysak et al., 1998; Cardoso and Haddad Jr., 2003;
Mufarrej et al., 2004).

In conclusion, Cryptops spp. and Ostotigmus spp. centi-
pedes caused most envenomations in the metropolitan
area of São Paulo. Clinical manifestations included pain,
erythema and sometimes edema at the site of the sting. The
patients presented mild local disturbances that healed
spontaneously. Most accidents occurred during the warm-
rainy season, likely associated to changes in the biological
behavior of these two genera.
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