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AbstrAct
Hand-foot-and-mouth disease (HFMD) is a common 
childhood exanthem. Various types of lesions and widespread 
distribution in atypical cases have been described, but data 
on the predilection of lesion localizations in atypical cases are 
insufficient. We aimed to describe the demographic features of 
patients with HFMD, and to characterize lesion localizations 
in patients with atypical eruptions treated at an outpatient 
dermatology clinic of a pediatric hospital, between November 
2011 and August 2013.The study included 67 patients. Mean 
age of the patients was 34 months and there was a male 
predominance (60%). All the patients had eruptions on hands, 
feet, and mouth. Children aged <24 months had involvement of 
the diaper area and extremities, which was significantly higher 
than those aged 24-48 months and >48 months (P < 0.0001 
and P= 0.011, respectively). None of the patients had serious 
systemic complications.
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IntroductIon
Hand-foot-and-mouth disease (HFMD) is an 

acute viral illness characterized by fever, intraoral 
vesicles/erosions, and papulovesicles on the 
palms of the hands and soles of the feet.1Since 
first report in 1957 by Robinson et al., it has 
become a well-known childhood disease.2 Human 
enterovirus 71 and coxsackie virus (CV)-A16 
are the most common pathogens that cause 
HFMD.3 HFMD is typically mild and self-limited 
but sometimes serious complications occur.4-5 

HFMD primarily affects children aged <5 years.4 

demographic characteristics of patients with hand-foot-and-
mouth disease. Atypical cases series

In children with infectious diseases cutaneous 
lesions usually provide clues for early diagnosis,6,7 
which largely relies on clinical manifestations and 
is beneficial for pediatric patients, as it limits the 
necessity for invasive examinations.6

As reports of atypical morphologies and 
distribution of eruptions related to enteroviral 
infections are increasing, the present study 
aimed to evaluate the demographic features 
of patients with HFMD and the predilection 
of lesion localizations in patients with atypical 
eruptions. 

MAterIAls And Methods
This descriptive study included patients 

aged 0-16 years that were diagnosed as HFMD 
and evaluated at Dr. Sami Ulus Maternity and 
Children Hospital, Departments of Dermatology 
and Pediatrics,  Ankara, Turkey, between 
November 2011 and August 2013. Patients that 
met the clinical criteria for typical and atypical 
HFMD were included. Typical disease was 
defined as oral and/or perioral erosions and 
vesicles, and exanthem on the palms of the hands 
and soles of the feet, whereas atypical disease was 
defined as exanthem on distinct sites other than 
oral/perioral region, palms of the hands and soles 
of the feet with typical disease. Atypical cases 
were diagnosed based on initial experience and 
awareness of atypical cases in Turkey during May 
to August 2012. Patients were excluded if their 
clinical presentation could be explained (clinically 
and serologically) by another specific illness, such 
as varicella, herpes simplex virus, herpes zoster, 
contact dermatitis, atopic dermatitis, bullous 
impetigo, or other bullous diseases. 

Electronic patient records were accessed 
to obtain demographic, epidemiologic, and 
clinical data. The distribution of sesions was 
assessed, including lesion type, location, and 
extension. Localization of disease was categorized 
as oral/perioral, hands-feet, diaper area (genital-
inguinal area and buttocks), trunk, extremities, 
and scalp. Patients were classified into 3 age 
groups (<24 months, 24-48 months, and >48 
months). Statistical analysis was performed using 
SPSS v.11.5 for Windows, (SPSS, Inc., Chicago, IL, 
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USA). Pearson’s chi-square test or Fisher’s exact 
test was used to determine differences between 
categorical variables. All P values are 2-sided 
associations and the level of statistical significance 
was set at P < 0.05. The study protocol was 
approved by the Institutional Review Board.

results
The study included 67 patients with a mean 

age of 34 ± 27 months (range: 7-132 months). 
Forty patients (60%) were male. All the patients 
had involvement of the typical sites. Patient 
demographic data and distribution of the lesions 
are shown in Table 1. Among the patients, 46 (69%) 
were diagnosed between May to August 2012. Of 
these 46 patients, 29 had atypical disease. Among 
the 15 patients diagnosed after August 2012,9 
had atypical disease. Among the atypical cases, 

diaper area involvement was significantly more 
common in the female patients (P= 0.002). There 
wasn’t a significant difference in involvement of 
hands-feet, trunk, or scalp according to gender 
(P= 0.245, P= 0.794, and P= 0.512, respectively). 
The frequency of diaper area involvement was 
significantly higher in the patients aged <24 
months (P < 0.001) than in those aged 24-48 
months and >48 months (P= 0.004 and P < 0.001, 
respectively) (Figure 1), whereas there wasn’t a 
significant difference in the frequency of diaper 
area involvement between the patients aged 24-
48 months and >48 months (P= 0.305). 

Extremity involvement was significantly 
more common in the patients aged <24 months 
(P= 0.011), as compared to those aged 24-48 
months and >48 months (P= 0.013 and P= 0.015, 
respectively) (Figure 2) . There wasn’t a significant 

Table 1. Demographic features of the patients and 
distribution of lesions

Variables Patients (n= 67)

Mean age (months) 34.0 ± 26.7

Age range (months) 7-132

Age groups  
 <24 months 30 (44.8%) 
 24-48 months 24 (35.8%) 
 >48 ay months 13 (19.4%)

Gender  
 Male 40 (59.7%) 
 Female 27 (40.3%)

lesion localization  
 Oral/perioral 67 (100.0%) 
 Hands-feet 67 (100.0%) 
 Diaper area 37 (55.2%) 
 Extremities 29 (43.3%) 
 Trunk 16 (23.9%) 
 Scalp 2 (3.0%)

Table 2. Lesion localization on atypical regions according to age groups

localization <24 months 24-48 months  >48 months  P 
 (n= 30) (n= 24) (n= 13) 

Diaper area 24 (80.0%)a,b 10 (41.7%)a 3 (23.1%)b <0.001*

Extremities 19 (63.3%)a,b 7 (29.2%)a 3 (23.1%)b 0.011*

Trunk 11 (36.7%) 4 (16.7%) 1 (7.7%) 0.072*

Scalp 1 (3.3%) - 1 (7.7%) 0.339**

*Pearson’s chi-square test. **Likelihood ratio test. 
a Significant difference between <24 months and 24-48 months (P < 0.05).
b Significant difference between <24 months and >48 months (P < 0.05).

Figure 1. Papulovesicles on diaper area
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male predominance either.9,10 Similar findings 
were observed in the present study. Younger 
age (<5 years) predominance was related to the 
differences in serum antibodies according to age 
groups.4Additionally, a seroprevalence study 
from Germany reported that 66% of children aged 
1-4 years did not posses neutralizing antibodies 
to CV-A16.11

Since 2004, there has been an increase in 
the number of reports of a more severe form of 
HFMD associated with CV-A6.5 Widespread and 
severe disease commonly occurs in outbreaks, 
which usually occur in late fall or winter1; yet, 
there was a marked increase in the number of 
patients with HFMD in the summer of 2012 in 
Turkey12 and in the present study 69% of cases 
were diagnosed in summer. A striking finding 
is the increased number of atypical patients (9 of 
15) diagnosed after this period. Along with the 
expectation of the occurrence atypical HFMD 
cases with different strains in the future, we think 
it is critically important to identify atypical cases. 

Based on our experience, perioral erosions 
and/or vesicles are striking presentations. Diaper 
area rash appeared before exanthem on the 
palms of the hands and soles of the feet. Lesions 
other than papulovesicles can be predominant in 
patients with HFMD, as Mathes et al. reported.13

The diaper area was the most commonly 
affected site in the present study’s patients aged 
<24 months. Buttocks may also be involved in 
typical disease5 but in atypical cases the lesions 
may extent to all diaper area. Accentuation of 
viral exanthems in inflamed regions, especially in 
cases of blood-borne viruses, has been reported. 
Lesions of HFMD have a predilection for 
localizing in regions of inflammation.14 Kar et al. 
described the demographic features of patients 
and the clinical presentations of HFMD due to 
CV-A16 during an outbreak in Bhubaneswar, 
India in 2009.3 They reported the buttocks was 
the most common and severely affected region, 
followed by the knees. Buttocks/groin/perineum 
was involved in 76% of Mathes et al.’s patients.13 
Another clinical study on severe HFMD with 
systemic complications reported that the hips 
were affected in 53% of patients.15 The buttocks 
were affected in 31% of patients with atypical 
HFMD in a hospital-based prospective study.6

Moreover, there wasn’t a significant difference 
in the frequency of trunk and scalp involvement 
according to age group, and the scalp was the 
least commonly affected. The extremities were the 
most commonly affected region (100%) in atypical 

difference in extremity involvement between 
the patients aged 24-48 months and >48 months 
(P= 1,000). 

There weren’t any significant differences in 
involvement of the trunk or scalp according to 
age groups (P= 0.072 and P= 0.339, respectively). 
The localization of lesions according to age 
groups is shown in Table 2. Only two patients 
had scalp involvement; one was aged 13 months 
and had widespread disease, and the other 
was aged 132 months (11 years) and aside from 
hands-feet and mouth involvement, the scalp 
was the only atypical localization. Only one 
patient was hospitalized because of widespread 
disease. None of the patients had serious systemic 
complications. 

dIscussIon
HFMD is a viral illness characterized by 

intraoral vesicles or erosions, and papulovesicles 
on the palms of the hands and soles of the feet.1,5 It 
is an acute, highly contagious disease that usually 
occurs in summer and fall.5 Cutaneous lesions 
vary from erythematous papules to oval vesicles. 
Exanthem of the mouth is present in almost all 
patients. The disease resolves within one week 
without any treatment.1

HFMD commonly affects children aged <5 
years.5 A large-scale study from China reported 
that children aged <5 years constituted the largest 
group of patients, with a peak incidence at age 
1 year, and that the approximately 65% of the 
patients were male.4 In another study 89.75% 
of HFMD patients were aged <4 years.8 Other 
studies confirmed the younger age (<5 years) and 

Figure 2. Papulovesicles on extremity
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HFMD cases due to CV-A6 during an outbreak 
between 2011 and 2012 in North America.13 In 
the present study the frequency of extremity 
involvement in the patients aged <24 months 
was also high (43.3%), and lesions with variable 
morphology, such as papules, purpura, and 
vesicles, were observed on the extremities area.

Physicians must be aware of and able to 
recognize atypical presentation of HFMD in 
patients.5 HFMD disease must be included in the 
differential diagnosis of acute onset of vesicles 
or erosions in the diaper area in infants with 
perioral/oral lesions. n
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