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Intra-aural ticks ( Acari; Metastigmata ; Ixodidae ) from hu-
man otoacariasis cases in Pahang, Malaysia.
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Abstract

Ticks were extracted from ear canal of 318 cases in Hospital Tengku Ampuan Afzan, Kuantan, Pahang over a
S-year period ( January 2002 to December 2006). A total of 329 ticks were recorded and a majority belonged
to the genus Dermacentor (99.7% ). The genus was represented by Dermacentor atrosignatus, Dermacentor
compactus and Dermacentor steini. A single tick of the genus Haemaphysalis was found. All active stages ( lar-
vae, nymphs and adults) were present. The nymphal stages were most frequently encountered (82.4% ). U-
sually, there was only one tick per case. However, there were 7 cases where 2 or 3 ticks were extracted from
a single ear canal. Throughout the study, there were 6 repeat cases. Average body engorgement indices for de-
tached larvae, nymph, male and female ticks were 1.04, 1.24 | 1.32 and 1. 31, respectively. Based on these
indices , duration of attachment was then predicted. Attachment for most nymphal (99.6% ) and all adult ticks
were less than 24 hours. Only 1 nymphal tick attached for a 60 hours”duration. Ticks were commonly found in
the bony part of ear auditory canal (47.3% ) , followed by tympanic membrane (29.1% ) and cartilage part of
ear auditory canal (22.0% ) ; a small percent was attached to the pinna (1.6 % ). All ticks were alive before
extraction. However, most attached ticks were found dead (71.7% ) after extraction. Majority of the ticks
were intact (90.3% ) while others were either in a bad condition (3.6% ) or broken (6.1% ). Those alive
were either unfed or at early stage of feeding. Generally, removal of ticks did not result in any complication
(61.4% ) to the cases. The most common complication was bleeding (27.6% ), followed by haematoma of
external auditory canal (5.5% ), haematoma of tympanic membrane (3.1% ) and perforated tympanic mem-
brane (1.6% ). Bleeding was a common complication at the site of skin abrasion due to the strong grip of ticks
“mouthparts that were deeply embedded into the skin of cases. In this study, 32.5% of removal ticks had rem-
nants of case tissues attached to the ticks”mouthparts.
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INTRODUCTION ry problem''’. However in humans, otoacariasis will
only appear to be a problem if self-attempts to detach

Otoacariasis in animals is a well recognized veterina- the tick were not successful. The first reported case

(2]

in Malaysia was in Kelantan A retrospective

study over a 7-year period was then conducted to in-
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was then followed by a one year retrospective study
in Pahang, another state in the east coast of Peninsu-
lar Malaysia. In that Pahang study, the incidence of
human otoacariasis was 0.93% "*'.

In Malaysia, the ticks reported to be involved
were Boophilus microplus'>’ | Dermacentor spp'*’.
and Ixodes spp'*’. Ticks feeding in the ear canal can

2-5 .
25 and if not removed , can cause

cause severe pain
facial nerve paralysis and vestibulopathy ' or may
2! Human otoacariasis in Malaysia
has been overlookedlargely due to limited relevant
expertise and low research priority. The recognition
of otoacariasis as a public health problem in the east
coast of Malaysia has given impetus to the initiation

of research on human otoacariasis in the state of Pah-

even be fatal'

ang as a pilot study before broadening the scope to
cover the rest of Malaysia. This is the first report to
document biological dynamics of ticks involved in
human otoacariasis in Kuantan, Pahang. Duration of
blood feeding for each tick was also predicted.

MATERIALS AND METHODS

A total of 318 cases of human otoacariasis attending
the Department of Otolaryngology, Hospital Tengku
Ampuan Afzan (HTAA) , Kuantan, Pahang, Malay-
sia over the past 5 years (2002 to 2006) were exam-
ined using otoscopes. Intra-aural ticks found inside
their ear canals were extracted using crocodile for-
ceps under surgical microscopes and placed in 70%
alcohol before sending to the Institute for Medical
Research, Kuala Lumpur for identification. Identifi-
cation of genera, species, active life stage and sex
for adults was made. To define engorgement of each
tick, the total body length and scutum width of the
body was measured. Measurements were made with
the aid of a micrometer held in the eye piece of a
dissecting stereo microscope. Engorgement indices
were calculated as the ratios between total body
length and scutum width following description by
Yeh et al'®’.
feeding (in hours) for each tick was then predicted.

Based on this study, duration of blood

Demographical parameters such as sex and race of
cases were recorded throughout the study; however
age of the cases were only recorded from January
2004 to December 2005. Clinical observations such
as infestation site and complications on removal of
ticks, were also made.
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RESULTS

Demography of cases

Most cases were children (76. 4% ). Almost
69.0 % of patients were females. The dominant eth-
nic group was Malays (94.6% ), followed by Chi-
nese (4.1 % ) and Aborigines (0.6% ) ; there was

only one Indian and one Indonesian.

Monthly trends of cases

The number of cases demonstrated similar
monthly trends every year ( Figure 1). Generally
there is a major peak in the number of cases in Janu-
ary and a minor peak in the middle of the year.

Number of ticks
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Figure 1. Number of ticks extracted from otoacariasis cases
in ENT Department, HTAA, Kuantan, Pahang

Identification of ticks

A total of 329 ticks was recovered with a major-
ity (99. 7% ) belonging to the genus Dermacentor
(Table 2) represented by Dermacentor atrosignatus,
Dermacentor compactus and Dermacentor steini.
There was a single Haemaphysalis nymph. All active
stages ( larvae, nymphs and adults) were present
with nymphs being the most frequently encountered
(82.4% ), followed by adults (6.4% ) and larvae
(1.5% ). The nymphs were also the most abundant
(76.2% - 85.8% ) stage collected. Larval ticks
were recovered only in 2002 and 2006.

Amongst the 21 adult ticks were 2 males and 12
females Dermacentor atrosignatus. This was the only
species found from 2002 to 2005. In 2006 another 2
species were identified, i. e. Dermacentor compac-
tus and Dermacentor steini ; the former was represen-
ted by 1 male and 5 females whereas the latter was
represented by a single female. More adult females
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(81.0% ) than males were found.

Number of ticks detached per case

Usually, only one tick was recovered from each
case. However, there were a total of 5 and 2 cases
where two ticks and 3 ticks respectively, were ex-
tracted from a single ear canal. One of these multi-
ple-tick cases was observed in 2002, four cases each
in 2003 and two cases in 2006. Most of such multi-
ple-tick cases were females (71.4% ). The ticks re-
covered from multiple-tick cases were 81. 3%
nymphs and a single larva. Identification of another
2 specimens could not be made due to breakage.

Throughout the study, there were 6 repeat ca-
ses. Two cases presented at the hospital 3 times in a
year. The first subject came in January, February

and July 2002 whereas the second one came in Janu-
ary, June and December 2004. The other 4 subjects
only presented twice a year. Five of the repeat cases
were females.

Body engorgement indices of detached ticks related to
duration of feeding

Average body engorgement indices for extracted
larvae, nymph, male and female ticks were 1. 04,
1.24, 1. 32 and 1. 31, respectively ( Table 3).
Based on the indices, it is predicted that most
nymphs (99.6% ) and all adult ticks had attached
for less than 24 hours. Only 1 nymph had a body en-
gorgement index of 3. 00 and thus a predicted attach-
ment period of 60 hours.

Table 2; Ticks extracted from otoacariasis cases from Pahang, Malaysia.

No. of Adults

No. of Immatures No. bad conditions

Year Species of ticks Vale Fomale Nymph — & distorted Total
2002 Dermacentor atrosignatus 2 6 91 4 3 106
2003 Dermacentor atrosignatus 0 1 68 0 11 80
2004 Dermacentor atrosignatus 0 4 48 0 11 63
2005 Dermacentor atrosignatus 0 1 28 0 4 33
2006 Dermacentor compactus 1 5 36 1 3 47

Dermacentor steini 0 1

Total 3 18 271 5 32 329

Table 3: Body engorgement indices of ticks extracted from otoacariasis cases from Pahang, Malaysia.

Total Body Length (mm)

Scutal Width ( mm)

Engorgement Index

Life-stage #

Min Max Mean Min Max Mean Min Max Mean
Larvae 5 0.4 3.1 2.2 0.6 3.7 2.1 0.67 1.40 1.04
Nymph 271 0.5 5.9 2.1 0.4 5.0 1.7 0.54 3.00 1.24
Adult Male 3 1.3 4.7 3.5 0.9 3.8 2.7 1.18 1.44 1.32
Adult Female 18 1.4 4.9 2.6 1.1 3.4 2.0 0.70 1.64 1.31

Note; * Total body length (TBL) defined as distance on midline between anterior edge of scutum and posterior tip of opisthosoma.

# Scutum width (SW) measured at the widest point on scutum

# Engorgement index is ratio between TBL and SW

Ear and attachment site
Only one ear was affected for each case. More
ticks were attached to the left ear (52.3% ) com-
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pared to the right ear (47.7% ) , however the differ-
ence was not significant (p > 0.05). Data from
2004 onwards showed that intra-aural ticks were
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commonly found in the bony part of ear auditory ca-
nal (47. 3% ), followed by tympanic membrane
(29.1% ) and cartilage part of ear auditory canal
(22.0% ). Only 1.6% of ticks was attached to the

outer pinna.

Effect of extraction process on the ticks and clinical
complications

Before removal, all ticks were still alive. How-
ever most ticks (71.7% ) died after extraction. Ma-
jority of the ticks were still intact (90.3% ) while
others had flattened bodies and without mouthparts
(3.6% ) or broken (6.1% ). Those alive were ei-
ther unfed or had just started feeding; this was based
on the physical appearance of the ticks which appear
to be thin and not rounded. There was less clinical
complications when extracting unfed compared to fed
ticks. The majority of extraction did not produce any
clinical complications ( 61. 4% ). Complications
that occurred included bleeding (27.6% ), haema-
toma of external auditory canal (5.5% ), haemato-
ma of tympanic membrane (3. 1% ) and perforated
tympanic membrane (1.6% ). The use of an anaes-
thetic cream for general anaesthesia during tick re-
moval resulted in pain in only few subjects (0.
8% ). Bleeding is most likely due to the strong grip
of ticks”mouthparts deeply embedded in the skin. In
this study, 32.5% of extracted ticks have remnants
of case tissues attached to their mouthparts. There
was no case of facial paralysis as a complication of
the tick feeding.

DISCUSSION

There were 2 genera of ticks and at least 3 species of
Dermacentor involved in human otoacariasis in Pah-
ang. It was difficult to identify the species of Derma-
centor ticks based on the immature stages because
the ranges of several species overlap and not morpho-
logically distinguishable'®’. At present there is no
taxonomic key for identification of nymphs and larvae
of most species of Dermacentor. Dermacentor at-
rosignatus was the most abundant tick extracted in
this survey. The species is predominantly a parasite
of wild pigs, Sus spp., and they have occasionally
been found on domestic pigs, buffalo, Malayan Sun

]

Bear, dogs and pangolin''®’. Other species such as

D. compactus and D. steini recovered in this study

were also most commonly found on wild pigs'"’.
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Wild pigs are therefore suspected to be the main host
for these intra-aural ticks. Inspection of surroundings
of houses of patients found many signs of frequent
visits by wild pigs such as piles of long grass where
the pigs slept and muddy areas where the pigs wal-
lowed and searched for food ( Mariana, pers.
comm. ).

Almost 60% of ticks recovered from surround-
ings of houses of patients are nymphs ( Mariana,
pers. comm. ). This is probably why the majority of
ticks extracted from cases were nymphs. There is a
need to obtain ecological information on species and
stage of ticks involved in otoacariasis. The source of
ticks is most likely vegetation surrounding homes,
work places or school compounds. Small wild ani-
mals from nearby forest may invade houses if there
are changes in the weather especially during or after
rains and floods. In order to determine the source of
ticks, it is necessary to trap small animals inside and
outside houses, as well as examine vegetation sur-
rounding the settlement where cases of otoacariasis
had been reported. It is also recommended to fully
examine domestic animals and pets as these animals
may be involved in introducing the ticks during con-
tact with human. Interview of cases should be con-
ducted to obtain further epidemiological information.

Damage from the physical removal of attached
ticks may be the primary cause of death of those
ticks. The use of 4% lignocaine, olive oil or sodium
bicarbonate ear drops to ease the grip of ticks and
immobilize them may be another possible cause of
death. These solutions were used in order to give re-
lief to the patient and allow ease of removal. Howev-
er, usage of these solutions amongst the medical per-
sonnel is not standardized and differs from one anoth-
er depending on severity of cases, past experience
and availability of solutions in the clinic.

In order to remove attached ticks in an intact
condition from host tissues, it is necessary to gently
tease the tick out using a sharpened instrument. This
however is not practical or permitted in otoacariasis
cases. In these cases, where a tick is clearly visual-
ized and superficially attached it can be easily
grabbed by a Hartman crocodile ear forceps before
pulling out steadily. The use of force in grabbing and
pulling out a tick will kill or damage the tick. Ticks
with flattened bodies and without mouthparts are a
result of unsteady removal. A steady pulling force is
important to avoid break of mouthparts ( gnathoso-
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ma) that may cause infection and irritation'®'. If the
tick is embedded at the anterior deeper part of the
external ear canal, it is syringed out. Syringing usu-
ally breaks the tick into pieces and makes identifica-
tion of the tick impossible.

Majority of the tick attachment was less than a
day and may be due to the pain and distress caused
by an attached tick, necessitating the patient to have
it removed as soon as possible. The longest attach-
ment was by a nymph for two and a half day. A short
duration of attachment is most likely the explanation
for the absence of facial paralysis in all cases. It is
important to know the duration of attachment because
the longer the duration, the higher the risk of facial
paralysis”®’ or risk of infection with several tick-
borne pathogens'®. All detached adult female ticks
were not engorged indicating insufficient time to in-
ject toxins causing paralysis in those cases. The tox-
in is secreted by engorged female ticks late in the
feeding cycle'”’. There is currently no information
on tick toxins affecting humans in Malaysia. Similar-
ly, there is limited information on tick-borne patho-
gens of public health importance in Malaysia.
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