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Background : Redundant and wrinkled face is a common finding in patients with long-stand-
ing leprosy, which is responsible for the appearance of premature aging. Chemical peeling plays
a role in dermal regeneration in the treatment of wrinkles. However, the effect of chemical peel-
ing has rarely been studied in patients with leprosy.

Objective : To investigate the effect of chemical peeling on dermal connective tissue com-
ponents and clinical improvement of facial wrinkles in patients with leprosy.

Methods : Five patients with clinically and bacteriologically inactive lepromatous leprosy were
treated with 70% glycolic acid plus 35% trichloroacetic acid (GA-TCA). Histologic and clin-
ical changes were evaluated at O and 90 days postpeel.

Results : Histologically, collagen fibers and ground substance increased significantly but elas-
tic fibers did not change at 90 days postpeel. Clinically, fine wrinkles improved considerably,
whereas most deep wrinkles remained unchanged at day 90.

Conclusion : This study demonstrates that chemical peeling with GA-TCA, or medium-depth
peeling, causes an increase in collagen and ground substance but not in elastic fibers. These
changes result in limited clinical improvement in the facial wrinkles of leprosy patients.
Therefore, medium-depth chemical peeling may be insufficient to improve the premature
aging appearance in patients with leprosy. (Ann Dermatol 14(3) 153~157, 2002).
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Heavy infiltration of the facial skin with lepro-
matous granulomas stretches the skin and destroys
the fiber system of the skin. Later, when the granu-
lomas decrease with treatment of the disease, the
stretched facial skin does not shrink back and the re-
dundant skin is accommodated by folding and
wrinkling giving a premature senile appearance to
the facel. This premature senility of the face, or
sagging face, causes distress to the patients and
they have intense aspirations toward correction of
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the problem. There are a lot of corrective methods
for this problem, one of which is chemical peeling.
The mechanism of action in chemical peeling is
destruction of the epidermis and dermis with subse-
quent reepithelization from epidermal appendages
and new dermal connective tissue formation. The re-
sult is an overall rejuvenation and improvement
in surface topography®*.

This study was undertaken to investigate the effect
of medium-depth chemical peeling on facial wrinkles
in leprosy patients through histologic change of
the dermal connective tissue with clinical evalua-
tion.

MATERIALS AND METHODS

Patients
Five patients with lepromatous leprosy(4 fe-
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Fig. 1. (A) Dermal depth at day 0. (B) Increased dermal depth and more deeper staining at day 90 in the same pa-

tient (Masson’s trichrome, X 40).

Fig. 2. Ground substance at day O (A) and at day 90 (B) showing deeper staining than (A) in (B){Alcian blue, X 40).

Table 1. Measurement of dermal thickness (mean-+

Table 2. Evaluation of the amount of ground sub-

SD, p#m) stance*

Patient No atday 0 at day 90 Patient No at day 0 at day 90
1 500428 900+0 1 +/+ +4
2 800+0 1050+71 2 +/+ ++
3 550+71 120040 3 + +4[+++
4 450+ 171 950+71 4 +/+ [+
5 650+71 1050+ 71 5 +/+ ++

average 590139 1030116 * evaluated by strength of stainability

NC* 1500+ 108

* normal control

=+ : scanty, +: low, ++: moderate, +++: high
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Fig. 3. Elastic fibers in the papillary dermis at day 0 (A) and at day 90 (B) showing no apparent neoelastogenesis

{Verhoeff’s elastic stain, X 200).

(B)

(D)

Fig. 4. Clinical views of prepeel(A,C) and postpeel evaluated as good(B) and partly fair(D).

Table 3. Clinical evaluation at day 90 postpeel

Patient No fine wrinkles deep wrinkles
1 fair no response
2 fair no response
3 good fair(partly)
4 fair no response
5 fair no response

males, 1 male), ranging in age from 45 to 68 years,
parcitipated in the study. All of them were consid-
ered to be inactive clinically and bacteriologically.
No patient had previous treatment to the face. A
written informed consent was obtained from each
patient.
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Treatment

All patients were treated with tretinoin
cream(Agina, 0.025%) nightly for 3 weeks prior to
the chemical peeling. The entire face was cleaned
preoperatively with cleanser to degrease the skin.
Seventy percent GA was applied for 3 minutes
then neutralized with sodium bicarbonate solu-
tion. Thirty five percent TCA was then applied to
the entire face using cotton-tipped applicators until
a uniform white frost was achieved. This was fol-
lowed by iced water soaks for 30 minutes.

Histologic and clinical evaluations

Punch biopsies(3mm) were taken from the face at
0 and 90 days postpeel. To evaluate histologic
changes, the biopsied specimens were stained with
H&E, Verhoeffs elastic stain, Masson’s trichrome
stain, and alcian blue stain. The depth of dermis and
the amount of collagen, elastic fibers and ground
substance were compared between pre- and post-
peel specimens. We measured the thickness of the
dermis from the basement membrane zone to the
level of the sweat glands using a micrometer, and the
measurement was done at two randomly selected
sites on each section. As a control of dermal
thickness, biopsy specimens were obtained from
the faces of 4 women in a similar age range to the pa-
tients. Clinical improvement was assessed by two in-
dependent dermatologists using photographic
analysis as to fine and deep wrinkles, and was de-
scribed as grades: no response, fair, good, and ex-
cellent.

Statistical analysis

Data on dermal thickness were assessed using
the paired t-test and considered statistically

significant when p<. 05.

RESULTS

In prepeel specimens, both epidermis and dermis
were thin and dermal components such as colla-
gen, elastic fibers and ground substance were
scanty or absent. In the upper dermis, moderate to
severe elastotic changes were also seen. At day 90,
the epidermis was mildly hyperplasic and the dermis
was thickened(Fig. 1, Table 1). The mean dermal
thickness increased significantly from 590#m of
prepeel to 1030¢m of postpeel (p<0.05). However,
there was still a significant difference from mean
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dermal thickness of controls (1500¢m, p<0.05).
The amount of collagen stained with Masson’s
trichrome stain and ground substance stained with
alcian blue stain increased remarkably as com-
pared to the prepeel(Fig. 2, Table 2), but no differ-
ences were noted in elastic fibers between postpeel
and prepeel(Fig. 3).

Clinically, fine facial wrinkles improved from
fair to good in all patients. However, deep wrin-
kles and redundancy seen in the upper lip, na-
solabial region and mental area remained un-
changed in most patients at day 90(Fig. 4, Table 3).

DISCUSSION

It is well known that chemical peeling induces
new collagen synthesis and neoelastogenesis and
stimulates the accumulation of ground substance?”.
Stegman® observed a normal appearing zone de-
veloped where the papillary dermis usually is
found after chemical peeling in a healthy man
with a sundamaged face. He referred to it as the
expanded papillary dermis or the Grenz zone. In
addition, a band of thick amorphous tissue developed
in the middle to upper dermis during the later
stages of healing. It was referred to as a dermal
scar, in which a large amount of dark brown staining
fibers and glycosaminoglycan were present®’. In
our study, collagen and ground substance in-
creased but a ‘Grenz zone’ and a ‘dermal band’, in
other words, neoelastogenesis was not observed in
postpeel specimens. This may be due, in part, to
the agent and method used in the study, namely
35% TCA without occlusion. Both Brody and
Stegman noted the development and thickness of
the Grenz zone and dermal scar increased with the
strength of the wounding agents, specifically
TCA, unoccluded full strength phenol, Baker's
phenol solution, Baker’s phenol under occlusion,
and dermabrasion®. In fact, the zone and the
band were only faintly present in the TCA peel*.
Another possible explanation is that because most
patients had suffered from lepromatous leprosy for a
very long period of time, destruction of dermal tissue
was too extensive to regenerate by medium-depth
chemical peeling. Some studies on extracellular
matrix changes in leprosy showed the presence of an-
tibodies to collagen and elastic microfibrils in the
sera of patients with leprosy'®!!. So, the destruc-
tion of the dermis resulted not only from the in-
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flammatory process of the disease but also from an-
tibodies to the components of the dermis. The
state of elastic tissue in patients with leprosy may not
be unlike in cutis laxa'®. Collagen and ground sub-
stance, in contrast to elastic fibers, showed an in-
crease at 90 days postpeel, but the amount seemed to
be less in degree than that of other previous re-
ports conducted in normal subjects®>1%13,

Clinically, fine facial wrinkles were improved a lit-
tle more than deep, redundant wrinkles. Fine
wrinkling is usually attributed to senile process or ac-
tinic injury't. Elastotic changes seen in prepeel
specimens may be more severe than in senile and ac-
tinic changes: however, its correlation with lep-
rosy has not yet been known. As our patients were in
the 5th and 7th decades of life, it was not unusual to
expect lepromatous facial skin manifesting both
redundancy and wrinkling. The improvement of
fine wrinkles in the patients may be related to an in-
crease of collagen and ground substance as evi-
denced by the significant increase and deeper
stained dermis in postpeel specimens. The effect
on the epidermis and elastotic change was not re-
markable. It is ground substance that controls the
tone and turgor of the skin through its water-binding
capacity, which in turn alleviates wrinkled appear-
ancel4.

In conclusion, it is unlikely that medium-depth
chemical peeling with GA-TCA would be beneficial
for the management of redundant and deeply
wrinkled skin in patients with leprosy as it resulted
from a decrease in the amount of elastic tissue
rather than elastotic changes. Therefore, to cor-
rect premature senility in the face of patients with
leprosy, more radical methods such as deep phenol
peeling, dermabrasion or a face lift may be necessary.
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