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ABSTRACT

In the absence of an insect body, the diagnostic dermoscopic features of tick bites in the patient included a puncture hole in the

tick-bite lesion located at the center of an erythematous area, along with linear-to-irregular white exfoliating imprints consistent

with chelicerae.

1 | Introduction

Ticks may harbor pathogens and transmit infections when
injecting salivary gland material. The most common viral in-
fections are severe fever with thrombocytopenia syndrome, tick-
borne encephalitis, rickettsial infection, Japanese spotted fever
(JSF), and borrelia infection in the form of Lyme disease (LD).
Currently, tick attachment is often unconfirmed at the onset of
the disease [1-3].

Typically, only the crust that forms after tick shedding is recog-
nized as the “bite.” Tick bites are not uncommon in dermato-
logical practice and are prevalent in certain regions. However,
no standardized guidelines exist for managing patients with tick
bites. Therefore, they are addressed according to the experience
and judgment of the physician overseeing the patient. Issues
arising from this include the absence of evidence backing a spe-
cific method for tick removal; variations in judgment regarding
tick removal, depending on the physician; ambiguity surround-
ing the handling of removed ticks (storage methods and requests
for identification, among others); the absence of a defined risk
assessment for infectious diseases; and the routine administra-
tion of antibacterial prophylaxis, which may seem unnecessary
[2,3].

Because spirochete transmission can occur after a minimum
of 36h of attachment, ticks should be promptly removed once
discovered. Ticks can be removed using tweezers and stored for
later identification. To remove ticks, utilize fine-tipped tweezers
to grasp parts of the mouth as close to the host's skin as possi-
ble, and steady traction should be applied directly away from the
skin [4].

In one study, surgical removal of the tick from the skin under
local anesthesia emerged as the most reliable method of remov-
ing ticks in cases of tick bites [3]. However, only a few specific
case reports support this finding.

This study reports a case of surgical excision of an occipital tick
bite under local anesthesia, where the tick itself had detached
before the patient visited the hospital. Clinical, dermoscopic,
and histopathological images of the tick-bite site and the sur-
rounding skin, all as a single mass, were recorded.

2 | Case History and Examination

A 66-year-old man arrived at our clinic with tick bites on the
back of his head that he had sustained 2days prior. The patient
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FIGURE1 | Clinical presentation and surgical resection. (A) An er-
ythema with a central black spot can be seen on the occipital area. (B)
Ventral and (C) dorsal views of the resected specimen.
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FIGURE 2 | Dermoscopic findings. Dermoscopy shows a homoge-
neous pattern, milky-red areas, and a blackish area (indicated by blue
arrow) in the center. A red linear-to-irregular white exfoliating image
(indicated by yellow triangle) by chelicerae is observed. Skin defect
opening (namely eschar) is observed bordering two hairs, with a uni-
form black area inside. Its surface is covered with crust, damaged, and
degenerated keratinous material.

manually removed the attached tick using a commercially avail-
able tick-detachment device. The initial clinical examination re-
vealed erythema with a central black spot in the occipital region
(Figure 1A). The tick's body had already been shed and was not
found. No mass was palpable in this area.

Dermoscopy revealed a homogeneous pattern, milky-red areas,
and blackish foreign body-like structures stuck in the center.
Tick bite openings with a uniform black appearance were ob-
served, bordering two hair strands. The surface was covered
with damaged and degenerated keratinous material. Linear-to-
irregular white exfoliating imprints from the tick's chelicerae
were also observed (Figure 2).

2.1 | Differential Diagnosis, Investigation,
and Treatment

The differential diagnosis was tick breakage owing to the pa-
tient's removal of the attached tick. A simple skin excision, in-
cluding the erythematous area on the lateral side and the fat
layer on the deeper side, was performed for diagnostic and ther-
apeutic purposes (Figure 1B,C).

Histopathological analysis revealed partial to complete epi-
dermal loss and keratinocyte degeneration (Figure 3A). Tick
mouthparts were observed at the center of the lesion in the
uppermost dermal layer, opening into the epidermal defect. A
damaged part of a tick's body was observed in a medium-sized
dermal fissure (Figure 3B). The remnant mouthparts noted
within two palps were chelicerae and a hypostome. The scutum
on the top of the tick's body was disconnected (Figure 3C). An
infiltration of inflammatory cells, including eosinophils and
neutrophils, around blood vessels and between collagen fibers
in the dermis, with extravascular exposure of red blood cells,
was also observed (Figure 3D).

2.2 | Outcome and Follow-Up

The patient had no comorbidities and exhibited no signs of local
or systemic complications, including erythema migrans, fever,
or neurological symptoms during the 6-month follow-up period.

3 | Discussion

The findings of this study highlight the importance of dermos-
copy and histopathology in detecting tick remnants, particularly
in cases where visible tick parts are absent. These diagnostic
tools significantly improve diagnostic accuracy and support in-
formed clinical decision-making. Moreover, incorporating sur-
gical excision in high-risk scenarios has been shown to improve
patient outcomes, highlighting the effectiveness of this approach
in managing tick bites.

Ticks are known vectors of infectious diseases, such as rick-
ettsioses, including JSF, and borreliosis, such as LD. Since the
first report of severe fever with thrombocytopenia syndrome
in Japan in 2013, public awareness of tick-related risks has sig-
nificantly increased, leading to a rise in clinical consultations
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FIGURE 3 | Histopathological findings using hematoxylin and eosin (H&E) staining. (A) Complete image of the resected specimen. Partial or

total loss of the epidermis, ulceration, total keratinocyte degeneration, and necrosis can be observed. H&E-stained specimen; original magnification:
Xx10; scale bar, 2.5mm. (B) In the center of the lesion, tick mouthparts (red arrow) can be observed in the uppermost layer of the dermis opening
into the epidermal defect. The damaged portion of the tick body was found in a medium-sized dermal fissure (black arrow). H&E-stained specimen;
original magnification: X50; scale bar, 250 um. (C) The tick's mouthparts, the paired chelicerae C = chelicerae and H = hypostome, can be observed
between the two P = palps. S = Scutum can be observed on top of the body. H&E-stained specimen; original magnification: X200; scale bar, 100 um.
(D) Infiltration of inflammatory cells, including eosinophils and neutrophils, can be observed around blood vessels and between sclerosis of collagen
fibers in the dermis, with extravascular exposure of red blood cells. H&E-stained specimen; original magnification, x400; scale bar, 50 um.

for tick-bite management [3]. If a tick bite occurs, it is advisable
to seek medical attention. Some tick species have long suboral
structures that anchor firmly to the host with cement-like ma-
terial, making them or their remnants difficult to remove. The
risk of pathogen transmission increases with incomplete tick
removal. Forcibly and unsuccessfully attempting to remove
ticks, a practice known as “improper removal technique,” can
result in incomplete removal, leading to suppuration and nod-
ule formation. Therefore, ensuring the complete removal of
the tick—including surgical intervention when necessary—is
crucial [3, 5].

Recent studies suggest that manual extraction using fine-point
tweezers is an effective and accessible method for tick removal
[6, 7]. A systematic review conducted in 2017 highlighted the
limited evidence supporting commercial tick removal devices
over manual methods but emphasized the need for large, high-
quality studies to strengthen evidence-based recommendations
[8]. Public education regarding proper tick removal techniques
and associated risks should be prioritized [9].

Surgical excision may be considered in selected cases, such
as when a tick is smashed or crushed during a failed removal

attempt or when dealing with small nymphs, which are chal-
lenging to remove completely. This approach ensures the com-
plete removal of mouthparts, minimizes the risk of secondary
infection, and prevents granuloma formation. However, surgical
removal may be unsuitable for sensitive areas, such as the eye-
lids [10]. Updated guidelines recommend prompt tick removal
regardless of the time elapsed, emphasizing that delays increase
the risk of infection and complications [2, 4].

Clinicians should remain vigilant for signs of tick-borne dis-
eases, including erythema migrans or systemic symptoms, as
delayed diagnosis can lead to significant morbidity. Antibiotic
prophylaxis is not routinely recommended but may be consid-
ered in endemic areas with high-risk scenarios, such as pro-
longed tick attachment (>72h) or multiple bites. Ecological
information indicates that the local infection rate of ticks with
Borrelia burgdorferi exceeds 20% [2].

Dermoscopy plays a critical role in diagnosing tick bites, par-
ticularly in identifying residual parts or larval forms. In our
case, dermoscopy revealed unique findings, such as cheli-
cerae imprints, providing diagnostic clues and highlighting
the utility of this tool [11-13]. The study results highlight the
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FIGURE4 | Graphic abstract illustrating the diagnostic workflow for a tick-bite lesion without a visible tick body. Dermoscopy revealed a central
puncture hole with white exfoliating imprints consistent with chelicerae, which were confirmed by histopathology after surgical excision.

novelty of these findings by presenting concrete dermoscopic
evidence, such as chelicerae imprints, that not only corrobo-
rate earlier findings but also extend the clinical significance
of these diagnostic markers. Notably, these findings address
gaps in the literature by demonstrating the effectiveness of
histopathological analysis in cases where no visible tick body
is observed.

Histopathological analysis further aids in diagnosis, especially
in cases with no visible tick remnants. Criteria established by
Murasawa and Kimura [14] remain a valuable reference, as
demonstrated in our case, where histological findings con-
firmed the presence of tick remnants despite the absence of a
visible tick body. This underscores the importance of integrating
clinical, dermoscopic, and histopathological evaluations in tick
bite management.

In conclusion our case highlights the importance of a compre-
hensive approach to tick-bite management, including proper
removal techniques, dermoscopic evaluation, and histopatho-
logical confirmation. Surgical excision remains the preferred
method in cases involving residual parts or high-risk scenarios.
Public awareness campaigns and continued research are cru-
cial for improving the prevention, diagnosis, and treatment of
tick-borne diseases. Moreover, clinicians must educate patients
about monitoring for symptoms and the potential need for med-
ical follow-up, particularly in endemic regions. By incorporating
these strategies, healthcare providers can reduce complications

and improve outcomes in patients presenting with tick bites
(Figure 4).

4 | Limitations

Limitations of this study include its focus on a single patient,
which restricts the generalizability of the findings. Future mul-
ticenter studies are crucial to validate the broader applicability
of these results and to further refine diagnostic techniques such
as dermoscopy and histopathology. Developing standardized
guidelines for these approaches will enhance their effectiveness
in managing tick bites.
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