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Enhancing digital images using Enhancing digital images using 
unsharp-maskunsharp-mask

Sir,
The practice of dermatology requires clear visualization 
and delineation of particular regions of interest on 
the skin. During clinical examination, dermatologists 
attempt to visually isolate and distinguish areas 
of interest from the surrounding skin by changing 
angles of observation, using oblique lighting, low 
illumination, the Wood�s lamp and other commercial 

problem in December 2005 by recording a prevalence 
rate of 0.95/10,000 population and subsequently it 
has further declined to 0.84/10,000 population as on 
March 2006.[2]

The aim of present study was to analyze the 
epidemiological and clinical data of leprosy patients 
presenting to our department over the last 4 years 
(2004�2007) and to assess the changing trends, if 
any, during the NLEP (2004�2005) and the post-
NLEP phases (2006�2007). In the post-NLEP phase, 
community surveillance, slit skin smears, distribution 
of multidrug therapy, deformity prevention and 
management performed by leprosy workers during 
the NLEP phase were discontinued. Leprosy services 
have now been integrated into the general healthcare 
system viz. primary health centers and municipal 
dispensaries.

We retrospectively evaluated all new cases of leprosy 
presenting to our department in the period 2004�
2007. The patients were divided into two groups: 
those presenting during NLEP (2004�2005) and those 
presenting post-NLEP (2006�2007). The data was 
analyzed taking into consideration the demographic 
data, type of leprosy, number of patches, number of 
nerves and presence of any deformities, impairment 
or reaction.

Total number of cases (2004�2007) were 297, of which 
101 cases (group 1) were seen in the NLEP phase 
(2004�2005) and 196 (group 2) in the post-NLEP phase 
(2006�2007). The average age of presentation was 
32 years in both the groups. The average duration of 
disease was 26.7 months in group 1 and 19.2 months 
in group 2. Males outnumbered females in both the 
groups (3:1, 4:1). Although there was an actual increase 
in the number of patients, clinical pattern of disease 
presentation remained unchanged. Two-thirds of the 
patients belonged to the tuberculoid side of the leprosy 
spectrum. In borderline tuberculoid leprosy, patients 
with six or more than six patches increased from 30% 
(30/101) in the NLEP phase to 70% (136/196) in the 
post-NLEP phase. This reflects the fact that the patients 
with more florid lesions who were earlier identified by 
the field workers were now only diagnosed at tertiary 
centers. Approximately 70% of the patients had more 
than one nerve thickened in both the groups. Lepra 
reactions were observed in 13 and 9% of the patients 
and deformities in 3 and 6% of the patients in groups 
1 and 2, respectively.

Hence, it is clear that the number of leprosy patients 
reporting to our department since 2006 after the end 
of NLEP has doubled as compared with the earlier 2 
years. This is directly related to the discontinuation of 
community surveillance and management, which was 
a feature of NLEP.

The end of NLEP signifies the elimination of leprosy 
as a public health problem in India. However, we 
expect the numbers of leprosy patients presenting to 
dermatologists in both private practice and teaching 
hospitals to keep increasing in the future as peripheral 
surveillance activities are discontinued. This would 
require a specialized focus on early diagnosis, 
complete treatment and detection and management of 
disabilities. Also, multidrug therapy should be made 
available at the tertiary care centers rather than being 
available only at primary health centers and municipal 
dispensaries for prompt initiation of therapy.
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equipment. Digital images of clinical lesions are now-
a-days routinely obtained and these images can be 
manipulated on any ordinary computer in a variety of 
ways to similarly enhance the regions of interest. One 
such simple manipulation used for sharpening edges 
is called the unsharp-mask. This feature is inbuilt 
within a variety of photoediting software like Adobe 
PhotoshopR, which enhances contrast between any 
two or more adjacent pixels.

Any properly exposed, well-balanced, digital image of 
the skin is opened in Adobe Photoshop CSR or in any 
other digital imaging software that has the unsharp-
mask option [Figure 1A]. The unsharp-mask feature is 
accessed from the following drop down menu: Filter> 
Sharpen> Unsharp-Mask. In the unsharp-mask dialog 
box one can see three sliders: �Amount� (controls 
how strong or weak the edge contrast and apparent 
sharpness is), �Radius� (affects the size of the edges to 
be enhanced, with a smaller radius enhancing smaller-
scale detail) and �Threshold� (determines the amount 
of difference in luminosity that the filter will act on). 
With the preview box checked, one can move these 
individual sliders to obtain an optimal image. To get a 
feel of the whole operation, one can begin by moving 
the �Amount� slider first to about 300%. Keeping the 
�Threshold� slider at 0, the �Radius� slider is gradually 
moved to the right. In many close-up images of the 
skin, one can appreciate that selecting a smaller radius 
allows a clearer appreciation of smaller structures 
like small pigmented lesions, small scales, thin blood 
vessels, fine wrinkles and small skin folds [Figure 
1B]. A larger radius allows easy visualization of larger 
papules, grosser areas of pigmentation, thicker skin 
folds and larger blood vessels [Figure 1C]. This altered 
image can instantly be compared with the original 
image by toggling the preview check box.

Unsharp-masking is a just one of the many techniques 
used by photographers, artists, engineers and 
astronomers to enhance images.[1,2] Unsharp-masking 
techniques have also been used in the medical field, 
especially by radiologists.[3,4] The name, unsharp-
mask, derives its name from a traditional technique 
used in film photography, wherein a slightly out-of-
focus (unsharp) transparency of the original negative 
is first obtained. This slightly blurred transparency is 
sandwiched with the original negative to obtain an 
image that partially �masks� the original image, leaving 
only edge representation or contrast elements. This 
unsharp-mask is then exposed along with the original 
negative creating an illusion of a sharper image.

Images  are processed internally by most consumer digital 
cameras, which make them �smooth� and aesthetically 
pleasing.[5] When trying to critically visualize any skin 
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Figure 1: (A) Routine clinical image obtained by a common 
consumer camera. (B) The same image has been digitally modifi ed 
using the unsharp-mask with a small radius, enhancing visibility of 
small papules and fi ne skin folds. (C) Larger radius in this digitally 
modifi ed image allows clearer appreciation of larger papules and 
grosser areas of erythema. Subtle color differences between 
certain adjacent areas are now exaggerated. Also, notice a better 
3-dimensional effect. All these effects are better appreciated in 
magnifi ed images on computer monitors.
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lesion in clinical practice, dermatologists consciously 
or unconsciously do just the opposite by trying to 
look for contrast between adjacent localized areas of 
the skin. By exaggerating contrast, unsharp-masking 
allows isolation and clearer appreciation of indistinct 
lesions and better delineation of peripheral borders 
of hypopigmented, hyperpigmented or erythematous 
lesions. In addition, various ranges of tones and colors 
within any individual lesion become exaggerated. 
Contrast is also important for appreciation of height 
and depth of any lesion and this is what creates a 
3-dimensional effect in 2-dimensional images. By 
optimally adjusting images using the unsharp-mask, 
it may be possible to more easily appreciate height or 
depth. Thus, papules, skin folds, pores, atrophy and 
scarring stand out more clearly.

Unsharp-masking may not be suitable for every image. 
The effects of unsharp-mask are best appreciated 
on computer monitors rather than on printouts. 
Complications include noise enhancement and a halo 
effect around the edges when a large radius setting is 
used. Color shifts are another complication, but for 
our purpose, where aesthetic color balance is not of 
importance, these color shifts can be used to advantage 
by exaggerating differences between adjacent regions 
of the skin. Besides different unsharp-masks, there are 
a variety of other techniques that can be applied to 
extract useful information from photographic images, 
but these are best learnt from experts in photography. 
It is important to ensure that this technique for 
altering digital images is used only as a rough aid for 
easy and better visualization of lesions and should not 
be used for objective measurements or conflict with 
medicolegal and ethical requirements.
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Eccrine angiomatous hamartoma Eccrine angiomatous hamartoma 
in an adultin an adult

Sir,
A 37-year-old female presented with a single bluish 
painful nodule over the midcalf of the left leg for 2 
years, which was gradually progressing in size. The 
patient did not have any systemic problems and 
denied history of similar lesions in other members 
of the family. On examination, a well-circumscribed 
single violaceous nodule measuring 1 cm x 1.5 cm was 
found, which was tender on compression. Differential 
diagnoses considered were dermatofibroma, eccrine 
nevus and smooth muscle hamartoma. Surgical 
excision revealed a tissue of fibroelastic consistency. 
Histopathology revealed multiple well-circumscribed 
unencapsulated nodules in the deep dermis and 
subcutis. Nodules were composed of eccrine glands 
and blood vessels with mucinous stroma and fat cells 
around the glands, which was diagnosed as eccrine 
angiomatous hamartoma (EAH) [Figures 1 and 2].

EAH is a rare, benign cutaneous tumor usually present 
at birth or during early infancy and childhood.[1,2] 
There are few references of lesions that have appeared 
in adult life or in puberty,[3] such as described in this 
case report. Clinically, EAH presents as an angiomatous 
lesion, usually solitary, although cases with multiple 
lesions have been described.[1,2] Clinical manifestations 
may vary from nodules to plaques of erythematous 
bluish or brownish color or verrucous lesions. They 
may be located in any part of the body, although, 
they are more frequently found in the palmoplantar 
regions.[4,5] EAH, generally asymptomatic, may present 
with focal hyperhidrosis and pain that is spontaneous 
or follows local pressure. The pain occurs due to 
involvement of nerve fibers and hyperhidrosis is 
because of the stimulation of the eccrine components, 
caused by the elevated local temperature within the 
angioma.[6] On histopathology, EAH is characterized 
by a dermal proliferation of well-differentiated eccrine 
secretory and ductal elements closely associated with 
thin-walled angiomatous channels.[7] Pilar structures 
may sometimes be involved.[8] In addition, unusual 

of a consensus meeting via the Internet. J Am Acad Dermatol 
2003;48:679-93.

5. Sharma G, Trussell HJ. Digital color imaging. IEEE Trans 
Image Proc 1997;6:901-32.

MedknowPC
Rectangle


