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ho does not loath looking in the mirror after   

a long and sleepless night? Periorbital 

melanosis, popularly known as “dark circles” 

(DC) under the eyes, is a common and frustrating 

cosmetic grievance in both men and women, although in 

most cases it is not a sign of a severe medical 

condition
[1,2]

. DC is inevitably a sign of exhaustion, but 

anxiety seems to deteriorate facial appearance through 

the development of DC
[3]

. 

        There has been little research dedicated to 

investigating the cause of this common disorder. The fact 

that various treatment modalities carried out in the past 

resulted in inconsistent outcomes shows that pinpointing 

the cause of DC is not exactly a walk in the park. There 

are multiple factors that cause DC in a majority of 

patients. Possible reasons include excessive pigmentation, 

along with thin and luminous lower eyelid skin overlying 

the orbicularis oculi muscle. As people grow older, the 

skin gets thinner and collagen fibers are lost, at times 

augmenting the advent of tiny blood vessels beneath the 

eyes, thus making the area seems darker. While lack of 

sleep and aging certainly play a role in under-eye 

discoloration, so do genetics, allergies, hormonal 

abnormalities, and accumulated skin damage
[4,5]

. 

         Certain conditions such as fluid disproportion or 

locally swollen eyelids can also cause shades that make 

the area under the eyes seem darker. Some researchers 

also speculated that DC has a tendency to run in families.  

Brown circles could also form as a result of hyperpig-

mentation triggered by chronic eye-rubbing, sun 

exposure, or genetics. When there is no apparent cause, it 

could be due to termed idiopathic cutaneous 

hyperchromia of the orbital region (ICHOR)
[6]

. 

Numerous treatments have been used for this complaint 

with various results, including topical lightening creams, 

chemical peelings, lasers, and even fat injections. None 

of the treatments have proven to be uniformly effective 

and thus there is a need for newer approaches
[7-9]

. 

          In spite of its prevalence and cosmetic importance, 

there are only a few reported works in literature 

regarding DC. A virtuous description of this condition is 

unavailable and there is neither an overall understanding 

about the pathogenesis nor an agreement about the main 

factors responsible for it. Treatment modalities are 

chosen in empirical ways, frequently resulting in 

suboptimal outcomes. It is important to identify the 

probable cause and choose appropriate treatment 

methods. 

         DC is less responsive to standard treatments due to 

its multifactorial etiology and the presence of melanin in 

skin layers. Nevertheless, even a mild-to-moderate 

improvement in appearance can enhance the quality of 

life of patients; hence topical therapies and simple 

physical therapies can be used to treat patients seeking to 

improve the cosmetic appearance of their eyes
[10]

. Instead 

of fighting an uphill battle against the genes, one can also 

turn to corrective coloring makeup. 

W 
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Electrodesiccation treatment for dermatosis papulosa nigra  

An under-recognized tool is found to have less postoperative complications, and ideal for treating common 

superficial skin lesions 

 

he use of electrodesiccation – an electrosurgical 

procedure for eliminating superficial skin 

growths by using a high-frequency electric cur-

rent – proved to be particularly effective, well 

tolerated and economical for the treatment of skin lesion 

dermatosis papulosa nigra in dark-skinned individuals, 

according to a recent study published by the Journal of 

Surgical Dermatology (JSD). 

Complications were few, and therapy was performed 

appropriately with effective postoperative measures,” re-

ported lead author Surajit Gorai and his colleagues from 

the Department of Dermatology, Venereology & Leprolo-

gy, Burdwan Medical College and Hospital in Burdwan, 

India. 

Dermatosis papulosa nigra (DPN) is  a small, be-

nign black or brown lesion that develops mainly in the face 

and neck of individuals with dark complexion. The skin 

condition is common, estimated to affect 35% of people of 

African and South Asian descents. Oscar-winning actor 

Morgan Freeman is one of the most recognized faces of 

celebrities with DPN. 

Typical therapeutic modalities include some tradi-

tional surgical procedures such as curettage, electrosurgery 

and snip/shave excision, according to the research authors. 

In addition, different laser treatments such as pulse dye 

treatment, potassium titanyl phosphate and neodymi-

um-doped yttrium aluminium garnet (Nd:YAG) have al-

so been used to treat DPN, albeit with varying success. 

On the other hand, electrodesiccation (ED) is a “very 

simple, efficacious, and low-cost procedure” in dermato-

surgery, claimed the researchers. ED, performed under 

local anesthesia, involves destroying of lesions by desic-

cating (i.e. dehydrating) the tissue with electric sparks ap-

plied with a blunt needle-shaped electrode.  

The procedure has already been used to treat various 

types of skin growth, according to the authors. “Many dis-

eases such as verucca, molluscum, milia, epidermal nevi, 

skin tags, pyogenic granuloma, etc., can be treated effec-

tively by ED,” they noted.  

Yet, their research noted that this modality is still 

under-documented as a single effective therapy for the 

treatment of DPN. “Although electrodesiccation (ED) is a 

simple procedure, studies on ED use for DPN with a good 

number of cases are lacking,” the authors said. 

Their research paper hence presents an evaluation of 

ED for the treatment of DPN in different types of skin. 

“The aim of the present study was to examine the safety, 

efficacy and cost-effectiveness of this age-old ED proce-

dure for the treatment of DPN,” they said. 

The study examined 40 patients with dermatosis pap-

ulosa nigra who were of skin types IV–VI on the Fitzpat-

rick scale, the field standard for dermatological research in 

human skin pigmentation. The examined skin types range 

from moderate brown skin that burns minimally under 

ultraviolet light and always tans well, to the deeply pig-

mented dark-to-darkest brown skin type, which       

neither burns nor tans. 

The patients are then subjected to the electrodesicca-

tion procedure. “Superficial ED (monopolar, low, 2.0–3.5 

W) was done by just touching the lesion under topical an-

esthesia,” according to the study.  

All preoperative photographs of the patients, as well 

as photographs taken after 2, 4 and 8 weeks following the 

procedure, were examined by two independent dermatolo-

gists who rated the efficacy by counting completely 

cleared lesions as well as examining the side effects of 

hypo/hyperpigmentation and scarring.  

Simple, cheap and affordable 

The result showed great promise for ED. “85% of 

T 
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patients showed excellent improvement (>75% clear-

ance), 7.5% good (51%–75% clearance), 5% fair (26%–

50% clearance) and 2% poor (0–25% clearance),” the 

study reported. 

“Our study revealed that ED is safe, well tolerated 

and efficacious in removing DPN painlessly by using top-

ical anesthesia under occlusion for an adequate duration. 

Studies with quantitative assessment of the number of le-

sion clearances well established its efficacy,” the authors 

reported. 

The most distressing side effect of dermatosurgery 

for individuals with darker skin types, especially in the 

case of DPN patients seeking treatment for cosmetic con-

cerns, is typically the post-inflammatory pigment alteration, 

i.e. the darkening and discoloration of the skin following 

thermal burn. 

However, the authors reported, there was little evi-

dence of post-inflammatory pigment alteration in the elec-

trodesiccation procedure. “In our study, post-inflammatory 

hyperpigmentation was observed only in a small number 

of cases after two weeks, and it would disappear after 8–12 

weeks with minimal therapy,” their research noted.  

 

The better outcome of lesser pigmentary complica-

tions in their study was explained by “the accurate depth 

assessment and the dried residue being left as it was after 

reaching the end point without wiping it out,” the re-

searchers explained, in contrast to another cited research 

whose study protocol required the removal of each le-

sion by a gauge piece for depth assessment after ED, re-

sulting in a high rate (50%) of post-inflammatory 

hyperpigmentation. 

“Along with that, we prescribed post-procedural top-

ical antibiotic and least potent steroid combination for a 

certain period of days with sunscreen applied,” they added. 

The researchers also reported no lesional recurrence 

after three months of follow-up sessions. While minor side 

effect profile was observed in the darker skin type, 

“[i]mmediate postoperative lesional mild erythema and 

edema disappeared within 3–5 days afterward,” their study 

observed. 

Although many expensive and high technology lasers 

are steadily dominating the market as the treatment of 

choice for various cosmetic and dermatosurgical condi-

tions, “successful techniques with lasers were not as con-

vincing compared to trusted age-old ED” despite certain 

lasers already being subjected to trials for the treatment 

dermatosis papulosa nigra, the research authors noted. 

In addition, laser treatments have a higher cost and 

limited availability at only specific dermatology centers, 

said Gorai and his fellow researchers. In contrast, “ED 

machines are simple, cheap and affordable,” they said. 

Their study acknowledges that, compared to lasers, 

electrodesiccation involves more time because the proce-

dure needs to target each lesion separately and extra care is 

often required to keep the lesion superficial in order to 

avoid post-inflammatory hyperpigmentation. Often, as in 

the case of multiple lesions, more than one sitting may be 

needed.  

However, “we have shown that a simple ED is an ef-

fective method for treating a condition such as DPN. The 

procedure was judicious, and with appropriate postopera-

tive measurement, complications were able to be reduced,” 

the authors concluded. ■ 

 
 

The research team includes Surajit Gorai, Joly Seth, 

Ayush Bindal, Asit Baran Samanta, Subhas Nag and Bani 

Kumar Mondal. Their original research article is pub-

lished in this issue of JSD (page 103–107) and can be 

downloaded at: http://www.jsurgdermatol.com/ 

“The procedure was judicious, and with 

appropriate postoperative measurement, 

complications were able to be reduced.” 
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Dr. Ebtisam Elghblawi 

Dr. Elghblawi’s poem as featured in 

Middle East Journal of Business 

 

The Art of Aesthetic Medicine  

A Libyan doctor’s inspiring journey in the field of dermatology 

By: R.N. Sugitha Nadarajah

 

ver since she was a 

young girl, it has al-

ways been Dr. Ebtisam 

Elghblawi’s wish to become a 

medical doctor. Now, the Re-

searcher in Spotlight for this 

issue is enjoying a thriving 

career as a private dermatolo-

gist at Saint James Hospital, 

Tripoli, Libya. 
 

The dermatology expert is also a proud member of the 

American Academy of Family Physicians (AAFP), which 

is one of the largest national medical associations with 

highly skilled professionals from all over the world. 

“Medicine was my humble dream since I was young,” 

says Dr. Elghblawi, who felt that she was lucky to have 

attended the medical school in her hometown in Tripoli. 

She adds, “I attained a high score which helped me enter 

into medicine and, moreover, I was top-ranked in my 

medical study years. I never failed any year, thanks to God, 

and my goal was to reach the highest degree in my career.” 

According to her, the circumstances in her own country 

made the chances of obtaining a Libyan scholarship seem 

almost like an impossible feat. “However, that didn’t 

refrain me from reaching my aspiration of doing post-

graduate study in dermatology,” she asserts. 

Dr. Elghblawi’s aim to further her studies took her to 

the United Kingdom. “I did a Master’s degree in the UK, 

which helped broaden my insights on research work,” she 

says. Her scholarship was granted by the Chevening award, 

a prestigious UK government’s international awards 

scheme given to outstanding scholars from all over the 

world. “I was selected out of 700 applicants based on the 

merits value,” says the dermatologist proudly. 

Determined to acquire more knowledge, Dr. Elghblawi 

also went the extra mile in order to study clinical derma-

tology via distance learning at Australian Institute of 

Clinical Dermatology. “I developed more passion for 

dermatology due to my mentor Dr. Ian McColl who was 

very caring and helpful,” she says.  

“Dr. Ian is a consultant dermatologist in Australia. His 

ways were really fascinating and it made me love the 

subject by heart. It was a life-changing experience 

which brought out my true potential. It also made me a 

passionate individual and a far better dermatologist,” says 

Dr. Elghblawi. 

In addition to her qualifications in dermatology, Dr. 

Elghblawi received a Professional Diploma in Reproduc-

tive Health in Developing Countries at Liverpool School 

of Tropical Medicine, UK, and was also awarded with 

distinction. 

While there, she wrote a thesis about genital warts and 

its lack of knowledge among women. “Only Australian 

women seem to have more knowledge about the issue 

compared to their counterparts all over the world,” she 

says of her discovery, which was completely unex-

pected by her and her tutor. Her theses done during her 

postgraduate diploma “HPV Infection in Women” and 

Master’s “Women and Critical Analysis of Pain” have 

since been published into books, as a result of her hard 

work. “I enjoyed this course a lot and it opened my mind to 

a lot of topics. As a matter of fact, it was here that I real-

ised how much workplace diversity can ensure that there is 

a large pool of knowledge, skills, life experience, per-

spectives, and expertise to be shared and exchanged,” says 

Dr. Elghblawi. 

“The main reasons I enjoy clinical dermatology are the 

variety of medical presentations, the feeling of being 

E 
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valued by the patients, and the occasional excitement of 

diagnosing something rare or exotic. Though the career is  

not paying too much money, doing the job properly is 

not boring at all to me,” she explains. 

Not many are aware that this skilled dermatologist is 

also a talented poet and a passionate artist. In fact, Dr. 

Elghblawi’s artwork and poems have been featured in a 

number of journals, including the Middle East Journal of 

Business. 

 “The artworks that I do as a hobby are diverse, like 

drawing and writing poems. However some jour-

nals, based on their acquaintance with me, happened to 

know about my hobbies and requested me to send some 

artworks. I even wrote some poems and the last one pub-

lished was about slavery,” she says. 

Dr. Elghblawi, who has almost 20 years of clinical 

experience shares with us, “The years of clinical experi-

ence at dermatology clinics are my only achievements and 

I am proud of it, really. Last year, I was among the re-

searchers who were given recognition with the awarding 

of a trophy for the best clinical laser case that I had sub-

mitted to a conference in Paris.” 

On the same note, she points 

out the challenges she faces in 

this field. “The biggest chal-

lenge in dermatology is that it 

is a visual medicine diagnosis, 

and is not parallel to oth-

er branches of medicine 

whereby you treat symptoms. 

Sometimes you are not confi-

dent about it as you don’t ob-

serve anything in reality and 

the main assumption can on-

ly be made by speculation, 

palpation, and by working out 

certain investigation and 

proposition,” says the skin 

specialist. 

In addition to this, the fact 

that there is no medical insurance for Libyan doctors 

simply adds to her frustration and, according to Dr. Elgh-

blawi, “it feels as if medicine doesn’t pay us back like 

other fields do, such as engineering which is fully in-

sured by private companies.” She also claims that some-

times patients lose their trust on doctors due to various 

factors, one of it being the lack of proper healthcare in-

frastructure system and basic facility. 

As a clinician with an ardent 

desire to improve her skills, Dr. 

Elghblawi isn’t discouraged and 

is never hesitant to put in extra 

efforts to achieve her goals. “I 

have lots of dream to hunt, but 

some are impossible due to 

many reasons including the high 

fiscal issues. However, nowa-

days as some courses are avail-

able online, I try my best to keep 

catching up and recently I also 

developed a passion for skin cancer study and the art of 

dermatoscopy,” she says. 

One of the admirable qualities of the physician is that 

she strives to keep herself updated with the latest devel-

opments in her field of expertise. According to her, there is 

currently rapid advancement of targeted therapy, as well 

as the nanotechnology of creating the skin which can be 

used in serious cases where the skin had been destroyed. 

There is also focus on genetically-based drugs which 

could change ways in approaching and treating the pa-

tients.  

“After all, medicine is always evolving and what was 

applicable in the past is not so any more. There is no limit 

to search further and get the new piece of knowledge to 

keep yourself scaled up,” concludes Dr. Elghblawi.■ 

 

Dr. Ebtisam Elghblawi publishes her work entitled 

“Frontier in hair loss and trichoscopy: A review” in this 

issue of JSD (page 80–96). 

Dr. Elghblawi: “Medi-

cine is always evolving 

and what was applicable 

in the past is not so any-

more. There is no limit to 

search further and get 

the new piece of 

knowledge to keep your-

self scaled up.” 

Dr. Elghblawi’s art-

work as featured in 

Middle East Journal of 

Business 
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Introduction 

Papular mucinosis is a relatively uncommon disease 

characterized by diffuse papular eruption due to mucin 

deposition in the skin
[1–6]

.
 
This disease most commonly 

affects middle-aged adults and has been asso-      

ciated with monoclonal gammopathy, systemic lupus 

erythematosus and discoid lupus, independently
[2–14]

.
 
The 

report presents the first case of papular mucinosis in the 

setting of three concurrent disorders: IgG 

paraproteinemia, systemic lupus erythematosus and dis-

coid lupus erythematosus. Additionally, we also report 

the first case in North America of papular mucino-

sis  being successfully treated with intralesional hyalu-

ronidase. 

Case presentation 

A 60-year-old woman was evaluated in the clinic for a 

five-month history of pruritic, eruptive lesions on the 

chest, back, and legs. She also reported a several-year 

history of localized hair loss on the scalp, which had 

not been previously evaluated. Physical exam re-  

vealed multiple smooth, dome-shaped and flesh-colored 

2–3 mm papules on the chest, back, upper arms, abdo-

men, bilateral lower extremities and feet (Figures 1 and 

2). Additionally, a 4-cm pink, painful plaque with over-

lying crust was noted on the right parietal scalp  

(Figure 3). Differential diagnosis for these findings in-

cluded lichen myxedematosus, eruptive seborrheic kera-

toses and discoid lupus of the scalp.  
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Figure 1. Multiple, smooth, flesh-colored papules on back 

 

 

Figure 2. Multiple, smooth, flesh-colored papules on left arm 

 

 

Figure 3. Erythematous plaque with overlying crust on right 

parietal scalp 

 

Biopsy of a dome-shaped papule on the left forearm 

revealed focal deposition of mucin within the reticular 

dermis, consistent with focal cutaneous mucinosis. Bi-

opsy of the plaque from right parietal scalp revealed 

vacuolar interface changes at the dermal-epidermal junc-

tion, with focal thickening of the basement membrane, as 

well as a superficial and deep perivascular infiltrate of 

lymphocytes with increased mucin within the dermis. 

Direct immunofluorescence revealed granular staining 

along the dermal-epidermal junction with the use of IgG, 

IgM, and complement 3 (C3). These findings were con-

sistent with discoid lupus. 

Routine laboratory investigations were noted for pan-

cytopenia with white blood cell count of 4.5×10
9
/L, he-

moglobin of 11.9 gm/dL, and platelet count of 130× 

10
9
/L. Urinalysis was unremarkable. Serum protein elec-

trophoresis revealed a distinct M-band (1.5 g/dL) in the 

gamma region, and urine protein electrophoresis was 

unremarkable. Levels of serum immunoglobulins were 

elevated with IgG of 1746 mg/dL, IgA of 581 mg/dL, 

kappa light chain of 7.00 mg/dL, and lambda light chain 

of 4.26 mg/dL. Bone marrow biopsy was also performed 

and revealed 10% polyclonal plasma cells. These find-

ings were interpreted as monoclonal gammopathy of 

undetermined significance (MGUS). In addition to the 

above, further follow-up confirmed the diagnosis of sys-

temic lupus erythematosus. Positive anti-nuclear anti-

body titer was observed at 1:2560 in a speckled pattern, 

as well as positive anti-smooth muscle antibody, positive 

anti-ribonucleoprotein antibody and a slightly decreased 

complement/C3 level of 80 mg/dL.  

Based on clinical examination, histopathology, serum 

protein electrophoresis, bone marrow biopsy findings 

and antibody titers, a final diagnosis of concomitant pa-

pular mucinosis associated with (MGUS), discoid lupus 

and systemic lupus erythematosus was performed. Hy-

droxychloroquine was initiated at a dose of 200 mg via 

oral administration twice daily, and topical clobetasol 

ointment was prescribed for the papular eruption and the 

affected scalp for management of both papular mucinosis 

and discoid lupus erythematosus. The patient reported no 

significant improvement of papular mucinosis lesions 

with this regimen. In the follow up session, selected le-

sions of papular mucinosis were treated with 0.35 mL of 

intralesional hyaluronidase (Hylenex
®
). The patient was 

observed to have visible improvement in papular lesions 

within 48 h after the injection. Unfortunately, she de-

clined to do repeated biopsies and follow-up was not 

done. 

Discussion  

Papular mucinosis is an uncommon, idiopathic disorder 

characterized by dermal mucin deposition with increased 

collagen in the skin and internal organs
[1–6]

. Also known 

as discrete papular lichen myxedematosus, there are four 

subtypes of this entity that include discrete papular mu-

cinosis, acral mucinosis, cutaneous mucinosis of infancy, 

and nodular mucinosis. Our patient presented with the 

discrete papular form of mucinosis. This rare condition 

predominantly affects middle-aged adults between 30–80 

years old with no predilection for race or gender
[1,2]

.
 
Sig-

nificant morbidity and mortality may be seen with ex-
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tracutaneous manifestations involving the cardiac, gas-

trointestinal, pulmonary and central nervous systems
[1]

. 

Clinical presentation is characterized by widespread 

dome-shaped, flesh colored papules that are closely spa-

ced or linearly arranged. Classically, papules are small, 

waxy and symmetric in shape with lesions, most com-

monly affecting the face, neck, distal forearms and hands.
 

Lichenification may be noted as well
[1,2]

. Although af-

fected areas are not pruritic, koebnerization in areas of 

excoriation is widely reported
[2]

. In some cases, skin may 

appear shiny as in scleroderma; however, the lack of tel-

angiectasia and cutaneous calcinosis preclude this diag-

nosis. Diffuse involvement of the face may also produce 

characteristic leonine facies
[1]

. Definitive diagnosis of 

papular mucinosis is largely based on histopathologic 

findings, as clinical presentation may be non-specific.
 

Biopsy results show diffuse deposition of mucin in the 

upper and mid-reticular dermis, increased collagen depo-

sition, and marked proliferation of irregularly arranged 

fibroblasts. A perivascular lymphoplasmacytic infiltrate 

may be noted, as well
[1,10,13]

.  

The etiology of papular mucinosis is unknown. It is 

theorized to be primarily due to immunologic dysregula-

tion, in which cytokines and immunoglobulins lead to an 

increase in glycosaminoglycan synthesis by fibroblasts. 

In fact, it has been shown that dermal fibroblasts in pa-

tients with papular mucinosis produce a higher amount 

of hyaluronic acid, a glycosaminoglycan found in mucin, 

as compared with regular fibroblasts
[1]

. Serum from pa-

tients with papular mucinosis has been found to stimulate 

in vitro fibroblast proliferation. In contrast, purified im-

munoglobulin from paraprotein-containing serum does 

not contribute to fibroblast proliferation. Therefore, it is 

likely that non-paraprotein factors contribute to the path-

ogenesis of papular mucinosis, causing increased fibro-

blast production and subsequent hyaluronic acid pro-

duction
[1]

. Furthermore, the association between papular 

mucinosis and other immunologic disorders such as 

rheumatoid arthritis, hashimoto thyroiditis, HIV and ac-

quired immunodeficiency syndrome suggests that aber-

rancy in immune regulation may indeed play a key role 

in the pathogenesis
[15-21]

.   

Association with these immunologic conditions fur-

ther highlights the relationship between papular mu-

cinosis and immune dysregulation. There are several 

reports of papular mucinosis in the setting of monoclo-

nal gammopathy with paraproteinemia, as in our patient, 

most commonly of IgG with lambda light chains
[3,14]

. 

Paraproteinemia is present in up to 83% of these pa-

tients. Our patient’s MGUS was confirmed via serum 

protein electrophoresis and bone marrow biopsy. Other 

paraproteinemias include IgM or IgA levels and, occa-

sionally, kappa light chains
[2]

. Interestingly, paraprotein 

levels do not correlate with disease severity and patients 

rarely progress to develop multiple myeloma
[2,3]

. How-

ever, Waldenstrom’s Macroglobulinemia, Hodgkin’s and 

non-Hodgkin’s lymphomas have all been associated 

with the disease
[1]

. 

Papular mucinosis also has a well-known association 

with discoid lupus erythematosus (DLE) and systemic 

lupus erythematosus (SLE)
[4–13]

. Up to 80% of cases of 

papular mucinosis may be associated with SLE. Further, 

papular mucinosis has been reported as the first clinical 

clue in some cases of SLE
[4,5]

. Gold et al. was the first to 

describe two patients with an unusual papular eruption 

associated with lupus erythematosus. In this report, his-

topathologic evaluation of suspicious lesions showed 

diffuse deposits of dermal mucin with scant perivascular 

lymphocytic infiltrate, which is characteristic of papular 

mucinosis
[10]

. The epidermal changes that are seen in 

SLE or DLE were lacking
[10]

. Similarly, though our pa-

tient had SLE and DLE in association with papular mu-

cinosis, histopathologic findings of papular lesions failed 

to show epidermal or inflammatory infiltrate suggestive 

of SLE or DLE.  

Treatment options for papular mucinosis are varied and 

primarily anecdotal. Melphalan, antimalarials, systemic 

steroids, intravenous immunoglobulins and plasmaphere-

sis have all been reported used. While this disease is 

chronic and slowly progressive, spontaneous resolution 

has been reported as well
[1,2]

.
 
Perhaps most notable in the 

case presented here was our patient’s rapid response to 

treatment with intralesional hyaluronidase. Hyaluroni-

dase is a naturally occurring enzyme that hydrolyzes 

hyaluronic acid, a glycosaminoglycan present in mucin. 

It is most commonly used as an adjunct therapy to facili-

tate absorption of other injectable drugs by increasing 

tissue permeability
[22]

. Our patient was specifically trea-

ted with a purified preparation of hyaluronidase derived 

from recombinant human deoxyribonucleic acid (DNA) 

called Hylenex
®
. The method of action of intralesional 

hyaluronidase in these cases deserves further investiga-

tion, though it has been used as a successful adjuvant 

therapy in the treatment of various epithelial and mesen-

chymal cell-driven processes including dermatofibrosar-

coma protuberans prior to excision, bladder cancer, brea-

st cancer and Kaposi’s sarcoma
[23–26]

. Our success in this 

case further suggests a role for hyaluronidase in the 

treatment of papular mucinosis. 

Two other reports of successful treatment of papular 

mucinosis with intralesional hyaluronidase have been 

described
[9]

. While its use for papular mucinosis has 
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not been reported since 1995, more recent success is 

well-documented in the treatment of scleroderma and 

pretibial myxedema. Adverse effects of intralesional hya-

luronidase are uncommon, and intralesional injections 

can take effect immediately for up to 48 hours, as seen in 

our case
[22]

. Given the chronic nature of papular mucino-

sis, intralesional hyaluronidase may have a therapeutic 

role in the treatment and prevention of the progressive 

disease and deserves further investigation.  

Conclusion 

We presented a unique case of papular mucinosis diag-

nosed concomitantly with three other entities: monoclo-

nal gammopathy, discoid lupus and systemic lupus 

erythematosus. The patient’s condition proved refractory 

to conventional treatment methods, including oral hy-

droxychloroquine and topical clobetasol, but her lesions 

improved dramatically with the use of intralesional hya-

luronidase. This may support the role of hyaluronidase in 

the treatment of papular mucinosis and should be inves-

tigated further. 
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Introduction 

Chlorhexidine gluconate (CHG) is a widely used, 

broad-spectrum antiseptic agent for skin and      

wound disinfection
[1]

. The cationic bisbiguanide moiety 

is a characteristic feature of CHG that allows its     

binding to keratinocytes. This produces bacteriostatic 

and bactericidal effects from the interactions with   

anionic bacterial cell walls
[2,3]

. CHG has been shown to 

have cumulative antibacterial persistence on the skin
[4]

. 

Despite all these positive attributes, its cationic proper-

ties may allow inactivation or precipitation by anionic 

agents found in products commonly applied as emol-

lients immediately after CHG application. We conducted 

a systematic review to evaluate the evidence of CHG    

incompatibility in a dermatological clinical setting. 
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Materials and methods 

This study was performed according to the Preferred 

Reporting Items for Systematic Reviews and Meta- 

Analyses (PRISMA) statement, where applicable (the 

PRISMA checklist can be found in Appendix 1)
[5]

. We 

searched PubMed, Cochrane Library, and Web of Sci-  

ence databases from their inception up to October 2015 

using the following key words: “chlorhexidine AND 

inactivation”, “chlorhexidine AND incompatibility”,  

“chlorhexidine AND precipitate”, and “chlorhexidine 

AND anionic”. Results were filtered for English lan-

guage and human studies, if possible, within the data-

bases. Original research articles were deemed eligible if 

there are reported chlorhexidine incompatibilities (i.e., 

reduced antibacterial activity by inactivation or by visi-

ble physical precipitation). Two independent reviewers 

(Tran G and Huynh TN) selected, screened, and re-

viewed the search results. Variance was reconciled by 

consensus or, if necessary, through a third reviewer 

(West DP). Data collection included the type of study (in 

vivo or ex vivo), incompatible agents, and significance of 

incompatibility reported as p values (Table 1).  

Results 

The search yielded 414 articles: 78 from PubMed, 15 

from Cochrane Library, and 321 from Web of Science. 

231 articles were found evaluable after removal of du-

plicates. After screening the titles and/or abstracts, we 

excluded 209 articles and hence 22 eligible articles re-

mained. After the final screening, only three articles ad-

dressed the dermatologic usage of topical CHG and its 

incompatibility, specifically addressing the following 

compounds: carbomer
[6]

, triethanolamine
[7,8]

, and acry-

lates/C10-C30 alkyl acrylate crosspolymer
[6,7]

. Figure 1 

showed a flow diagram outlining the selection of articles.  

Of the 22 eligible articles, 10 articles reported reduced 

antibacterial activity from the following compounds: 

carbomer
[6]

, acrylates/C10-C30 alkyl acrylate cross-

polymer
[6,7]

, dentin
[9-12]

, bovine serum albumin
[11]

, copol-

ymer M239144
[13]

, sodium lauryl sulfate
[14]

, heat-killed 

microbes
[9,12]

, triethanolamine
[7,8]

, and bark cork
[15]

. The 

12 remaining articles reported precipitation related to the 

following compounds: sodium hypochlorite
[16-25]

, 

EDTA
[16-18,26]

, saline
[16]

, ethanol
[16]

, and nystatin
[27]

.The 

most commonly reported incompatibility was sodium 

hypochlorite (bleach, N = 10, 45%) and the most  

commonly reported indication for CHG and its incom-

patibility was oral mucosal applications (N = 19, 86%). 

 

 

Figure 1. The PRISMA flow diagram for study selection  

Discussion 

A clinically advantageous feature of CHG compared to 

other antibacterial agents is its affinity to keratinocytes 

and persistence within skin tissue. To maintain this clin-

ical feature, it is important to be aware that some con-

currently applied topical products may have the potential 

to disrupt the persistent antibacterial activity. This sys-

tematic review identified three publications reporting 

CHG inactivation after concurrent application of topical 

agents
[6-8]

. Emulsifiers and thickeners found in these 

topical agents contributed to CHG inactivation. As rev- 

ealed by our systematic review, there was a distinct lack 

of literature addressing topical CHG incompatibility.  

In an ex vivo study by Benson et al., anionic surfactant 

systems almost completely eliminated prolonged residual 

antibacterial effect of CHG, whereas minimal effect oc-

curred with nonionic products over the same prolonged 

residual period
[7]

.
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Table 1. Summary of articles exploring dermatologic chlorhexidine incompatibility 

Study Type of study Bacteria Inactivating agent p value 

Kaiser et al. (2009)[6] in vivo + ex vivo 
Serratia marcescens, in vivo 

Staphylococcus aureus, ex vivo 

Carbomer, C10-C30 alkyl 

 acrylate crosspolymer 
<0.0001 

Benson et al. (1990)[7] ex vivo Serratia marcescens 
Triethanolamine, C10-C30 alkyl acrylate cross-

polymer (Vaseline® Intensive Care) 
<0.01 

Walsh et al. (1987)[8] in vivo Escherichia coli Triethanolamine <0.001 

Triethanolamine and C10-C30 alkyl acrylate cross-

polymer were the implicated inactivating agents in the 

anionic surfactant system. Another ex vivo study also 

demonstrated statistically significant decreases in log10 

reductions in alcohol hand sanitizing gels
[6]

. Of note, 

emulsifying and thickening agents, carbomer, and 

C10-C30 alkyl acrylate crosspolymer were associated 

with CHG inactivation rather than the alcohol itself. 

Moreover, these results paralleled in vivo testing involv-

ing 11 human subjects. Hand creams containing trietha- 

nolamine, an emulsifier and thickener, yielded similar in 

vivo CHG inactivation
[8]

. Based on the Cosmetic Ingre-

dient Review (CIR) Expert Panel, triethanolamine, car-

bomer, and C10-C30 alkyl acrylate crosspolymer were 

found in 3756, 1610 and 1696 cosmetic formulations, 

respectively
[28-30]

. This demonstrated the prevalence of 

these compounds as well as the potential for inactivation 

if concurrently applied.  

CHG is widely known for its antibacterial superiority 

over many antiseptics and its substantial residual activity 

on skin
[31-34]

. CHG typically has a very rapid action onset 

with high bacterial kill rate efficacy and additionally has 

been shown to reduce bacterial counts of drug-resistant 

Acinetobacter baumannii and methicillin-resistant 

Staphylococcus aureus strains by 99.9% within three 

minutes
[35,36]

. After several decades of clinical use with 

no clinically significant events reported concerning the 

interaction and/or inhibition of antibacterial effect with 

concurrent application of other topical products, the im-

mediate kill by CHG might be its most important clinical 

property. One study suggested that the residual kill of 

CHG may be an artifact of testing protocols and was 

dependent on the skin being wet
[37]

. Generally, if avoid-

ance of an incompatible agent is not possible, and be-

cause of the rapid and relatively complete kill rate by 

CHG, topical anionic agents may likely be applicable 

after a short period, with a low likelihood of impaired 

CHG efficacy. Despite this, clinicians should weigh the 

risks and benefits in deciding the appropriate amount of 

elapsed time subsequent to CHG application to ensure 

adequate efficacy.  

A limitation of this study was that chemistry    

(non-biomedical) databases were not included – such  

databases may yield additional supporting evidence in re- 

 

gards to the incompatibility of anionic agents that may be 

utilized in biomedical products applied to skin or mucous 

membranes concurrent to CHG use. Despite the fact that 

we only reported three agents for CHG inactivation with 

concurrent application, there are other agents not yet 

investigated and reported for this potential interaction. 

Moreover, there is a clear gap in clinician knowledge of 

CHG incompatibility. According to a survey in Wash-

ington State, a cohort of only 48% health personnel was 

aware of CHG inactivation by some topical anionic 

moisturizers
[38]

. This survey illustrated a need for further 

education and research on CHG incompatibility with 

selected concurrently used topical agents. Future explo-

ration of this issue should perhaps focus on health out-

comes to delineate the clinical significance of CHG 

incompatibility.  

Conclusion 

Despite widespread use of anionic agents in topically 

applied products, this systematic review of CHG incom-

patibility, as measured by reduced antibacterial activity 

or physical precipitation, yielded very limited evidence 

of incompatibility and only with very few anionic agents. 

Given the several decades of clinical use without reports 

of reduced efficacy due to topical incompatibility, CHG’s 

relatively immediate killing property may be its pre-

dominant function and therefore the potential for reduc-

tion in antibacterial efficacy may be minimal due to this 

ability. However, in light of the very limited but rela-

tively high level of evidence for ex vivo incompatibility, 

clinicians should carefully consider the possibility of 

CHG incompatibility with concurrent use of topical ani-

onic agents. Clinicians should be aware of the ingredi-

ents in topical emollient/skin regimens for patients who 

concurrently use CHG. Although further investigation to 

determine the ionic nature of topical agents may be 

somewhat tedious, this information affords the oppor-

tunity for optimizing antibacterial activity and, ultimate-

ly, health outcomes.  
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Introduction 

The management of skin pigmentation disorders poses a 

significant challenge to both patients and doctors. A 

doctor’s goal to achieve successful elimination of 

pigmentary lesions rests on two basic principles: 1) 

minimising detrimental effects of sunlight radiation, and 

2) optimising conditions of the pigmentary disorder with 

available treatment modalities. Although currently 

available sun protection skin care products are 

increasingly varied and sophisticated, its primary 

function remains to reduce the adverse effects of sun 

radiation. 

Skin pigmentation disorders manifest as skin lesions 

arising from the melanocytic system of the skin. It can be 

classified as hyperpigmentation lesions (i.e., extrinsic 

and intrinsic factors imposed on the body that cause 

excessive pigmentation) or hypopigmentation lesions 

(i.e., underlying conditions that inhibit pigmentation 

resulting in decreased melanin production). Pigmentation 

is the result of melanin pigment production in the 

melanocytes of the epidermis. Melanin synthesis is 

stimulated by sunlight and is controlled by the pituitary 

gland via melanocyte-stimulating hormone (MSH). 

Melanin synthesis is also influenced by endocrine 

secretions, including oestrogen and androgen. The 

number of melanocytes is the same between races; 

however, the amount of melanin production varies upon 

stimulation. The melanin in the skin has protective 

effects from sunlight radiation. The rising trend is that 

epidermal pigmentation has a direct relationship with the 

degree of sun exposure. Skin pigmentation affects all 

ethnic and racial groups; however, skin pigmentation 

disorders primarily affect fair- skinned populations. The 

closer the light-skinned races are to the equator, the 

higher the incidence of skin pigmentation. However, 

increased pigmentation can be due to causes other than 

melanin. Table 1 listed the factors that contribute to 

hyperpigmentation disorders. Treatment modalities of 

epidermal melanin-induced hyperpigmentation have 
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emphasised on not only curative therapy but also 

preventive measures from sun exposure. The new trend 

of treating pigmented epidermal lesions has improved 

exponentially with the advancement of research and 

development of skin care products and lasers.  

Photosensitive pigmentation is commonly localised on 

areas of the body exposed to the sun, primarily on the 

face (forehead, cheeks, and upper lip), hands, and back. 

In darker Asian, and Mediterranean skin types, the 

appearance of solar lentigines, seborrheic keratosis, and 

melasma are particularly common. This paper will 

present a brief overview of the treatment modalities for 

acquired skin pigmentation.  

 

Table 1. Causes of skin hyperpigmentation 

Causes of increased melanin production 
Non-melanin 

causes Acquired 
Congenital/   

Inherited 

Melasma 

Post-inflammatory              

 pigmentation 

Solar lentigines 

Ephelides 

Lichen planus 

Fixed drug    

 eruption 

Erythromelanosis  

 follicularis faciei   

 et colli 

Pellagra 

Poikiloderma of  

 Civatte 

Riehl’s melanosis 

Mongolian spots 

Naevus of Ota 

Naevus of Ito 

Spindle cell naevus 

Blue naevus 

Halo naevus 

Café au lait 

Peutz-Jegher’s   

 syndrome 

Albright’s syndrome 

Primary       

 haemochromatosis 

Hepatic cirrhosis 

Chronic renal   

 failure 

Alkaptonuria 

Lamellar ichthyosis 

Epidermolytic   

 hyperkeratosis 

Drug and heavy  

 metal toxicity 

Canthaxanthin 

Pituitary tumours 

 

Photoprotection 

Sun protection is of utmost importance in the treatment 

of skin hyperpigmentation. The use of full spectrum 

sunscreens should be emphasised before, during, and 

after procedures. Only sunscreen has a confirmed benefit 

in the treatment of skin hyperpigmentation. Daily use of 

sunscreen with a sun protection factor (SPF) of at least 

15 is valuable for sun protection. Sunscreen must be 

applied to all exposed skin including the lips, scalp, and 

ears. Sunscreen should be applied 15–30 min before sun 

exposure and reapplied every 2 h. The reapplication of 

sunscreen is required after swimming or heavy sweating. 

Outdoor activity during peak tanning or burning 

hours, between 10 a.m. and 4 p.m., should be minimised 

or avoided. All patients who are active outdoors should 

wear additional sun-protective apparel to reduce sunlight 

radiation exposure. Tanning beds could aggravate skin 

hyperpigmentation.  

Brightening agents 

Topical brightening agents serve a crucial role in 

achieving the lightening of skin hyperpigmentation. These 

are composed of natural or synthetic bleaching 

components which mainly suppress melanocytic activity 

and help reduce hyperpigmentation. These agents are 

commonly used as topical products to achieve optimal 

results after prolonged application. Commonly 

used brightening agents include hydroquinone, kojic acid, 

licorice extract, arbutin, ascorbic acid, glycolic acid, 

niacinamide, azelaic acid, retinoids, and others.  

Hydroquinone 

Hydroquinone has the advantage of being well tolerated, 

easily available with prescription, and inexpensive. 

These agents are composed of extractions from plants 

such as tea and coffee, and have an inhibitory effect on 

tyrosinase which lead to the reduction of melanosomes. 

Melanocytes are present in the basal layer of the 

epidermis, producing melanosomes containing melanin 

which is synthesised from tyrosine with the action of 

tyrosinase. Hydroquinones are usually combined with 

tretinoin to achieve optimal depigmentation results. At a 

concentration of 4%–6%, hydroquinone is effective in 

treating skin hyperpigmentation, including post- 

inflammatory hyperpigmentation, melasma, freckles, age 

spots, and acne scars. However, prolonged use of 

hydroquinone (for more than three months) has been    

associated with exogenous ochronosis (per- 

sistent blue-black pigmentation) in Fitzpatrick groups V 

and VI
[1]

. 

Kojic acid 

Kojic acid is a type of bleaching agent harvested from 

Japanese fungus, namely Penicillium and Aspergillus
[2]

. 

These bleaching agents are mild inhibitors of the 

formation of pigments in plant and animal tissues, and 

are used in cosmetics to brighten skin colour. 

These bleaching agents have a mild inhibitory action on 

tyrosinase. Kojic acid at a concentration of 4% or in 

combination with alpha hydroxy acid (AHA) can cause 

skin exfoliation to accelerate the lightening result. Kojic 

acid is used to treat skin disorders such as melasma
[3]

. 

Licorice extract  

Licorice is the root of Glycyrrhiza glabra
[4]

. Most 
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licorices are used as flavouring agents for tobacco, 

candies, sweeteners, and herbal medicines. The main 

component of licorice is glabridin which has been 

reported to prevent ultraviolet light B-induced skin 

pigmentation. Clinical trials have demonstrated that 

licorice has promising tyrosinase inhibition and that it 

has an influence on both melanogenesis and skin 

inflammation
[5,6]

. Licorice is very effective in treating 

post-inflammation hyperpigmentation but it is expensive. 

Skin hyperpigmentation could be optimised with licorice 

extract at concentrations ranging from 10%–40%
[7]

. The 

reduction of hyperpigmentation is also accelerated when 

licorice extract is combined with kojic acid and vitamin 

E in topical applications. 

Arbutin 

Arbutin is an extract from a bearberry plant of the genus 

Arctostaphylos. It is also found in wheat and Bergenia 

crassifolia
[8]

. Arbutin has a skin-lightening effect by 

decreasing both tyrosinase activity and melanin content. 

Hence, it is used in skin-lightening treatments at 

concentrations of 3%–7% and has been reported to be 

effective in treating liver spots and freckles
[9]

. 

Hydroquinone has been banned by the European 

Committee due to the risks of side effects. Arbutin is an 

alternative and gentler form of hydroquinone. Arbutin 

has advantages with long-term usage, and it can be used 

once or twice daily. In vivo experimental studies have 

demonstrated that arbutin is a safe and 

effective brightening treatment for hyperpigmented 

lesions
[9,10]

.  

Ascorbic acid 

Ascorbic acid (vitamin C), derived from fruits and green 

leafy vegetables, is a type of water-soluble vitamin and is 

present as a potent antioxidant in human skin
[3,11]

. 

Ascorbic acid inhibits melanin synthesis by interfering 

with the action of tyrosinase. The disadvantages of 

ascorbic acid are that it is rapidly oxidised, highly 

unstable, and its hydrophilic property limits its skin 

penetration
[3,12]

. Hakozaki et al. have demonstrated an 

enhanced skin-lightening effect by increasing 

transepidermal penetration and vitamin C efficacy using 

ultrasound
[13]

.  

Glycolic acid 

Skin-lightening treatments would have more effective 

results if preceded by thorough exfoliation. Glycolic acid 

is derived from sugar cane. It is a weak organic acid, and 

is reportedly effective in treating solar lentigines, melasma, 

and post-inflammatory hyperpigmentation
[14]

. At low 

concentrations, it promotes exfoliation of pigmented 

keratinocytes and facilitates brightening cream 

penetration. However, any brightening cream treatment 

must be stopped at least three days prior to chemical 

peeling treatment to prevent complications such as 

epidermolysis. 

Niacinamide (vitamin B3) 

Niacinamide is an amide form of vitamin B3 (niacin) and 

is a water-soluble vitamin. It can be found in trace 

amounts in fish, nuts, mushrooms, and root vege-    

tables
[15,16]

. Niacinamide has various beneficial medical 

applications. It has anti-inflammatory actions and 

may be beneficial to patients with inflammatory skin 

conditions such as acne vulgaris
[17]

. Hakozaki et al. 

demonstrated in vitro that niacinamide exhibited 

effective skin-lightening activity by inhibiting the 

transfer of melanosomes to adjacent keratinocytes by 

35%–68%
[18,19]

. In a clinical study, Navarrete-Solís et al. 

reported that 8 weeks of treatment with 4% niacinamide 

cream showed good to excellent improvement in 44% of 

patients with melasma, compared to 55% from a 4% 

hydroquinone cream treatment
[20]

.  

Azelaic acid 

Azelaic acid is derived from wheat, rye, and barley. It 

has been used for treating melasma and post- 

inflammatory hyperpigmentation. It is an alternative to 

hydroquinone treatment for skin pigmentation. It works 

as a tyrosinase inhibitor. A clinical study conducted by 

Breathnach has shown that a topical application of 20% 

azelaic acid is superior to 2% hydroquinone in patients 

with melasma
[1,21]

. Another clinical trial conducted by 

Baliña et al. found no significant differences between 

treating melasma with 20% azelaic acid cream and 4% 

hydroquinone cream. 65% of patients treated with 

azelaic acid were reported to have achieved good to 

excellent results versus 73% of patients treated with 

hydroquinone that achieved similar results
[22]

.  

Retinoids 

Retinoids are composed of chemical compounds related 

to vitamin A. It is widely used in medicine, and 

its beneficial effects are primarily attributed to the 

regulation of epithelial cell growth. Topical applications 

of these agents are indicated for dermatological 

conditions with increased cell turnover such as 

psoriasis
[23]

 and inflammatory skin disorders such as 

acne
[24]

. Retinoids are also ideal for treating photoaging 

and skin wrinkles
[25,26]

. The inhibition of tyrosinase 

action provides an effective environment for reducing 
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hyperpigmentation. Other mechanisms of action include 

a dispersion of pigmented granules in keratinocytes, a 

reduction in pigment transfer, and an acceleration of 

epidermal exfoliation
[27]

. Retinoids are suitable as 

long-term medications and have favourable safety 

profiles. When applying topical retinoids, a 0.025% 

concentration should be utilised initially as local adverse 

effects, including erythema, pruritus, and dryness, occur 

frequently during the early treatment phase
[28]

. 

Subsequently, treatment can be increased gradually every 

week up to a daily use of the cream at a concentration of 

0.1%. Pathak et al. demonstrated that the treatment of 

melasma should include a topical formulation of cream 

containing 2% hydroquinone and 0.05% to 0.1% retinoic 

acid
[29]

. 

Other active ingredients 

Other ingredients under in vitro investigation include 

linoleic acid which is an unsaturated fatty acid, extracts 

from a type of Chilean snail, Helix aspersa, and lumixyl 

which is a synthetic oligopeptide that exhibits inhibitory 

activity against human tyrosinase. 

Chemical peels 

Chemical peeling is a popular option for facial 

rejuvenation and treatment of superficial hyper- 

pigmentation. A wide spectrum of chemical peels is 

available, producing variable effects on the skin. Fine 

and coarse facial rhytides and uneven skin pigmentations 

that are not effectively treated surgically can be treated 

with chemical peels. Chemical peeling affects the 

epidermis and superficial dermis by smoothing 

irregularities and altering skin pigmentation. Different 

solutions are used to target skin injury at specific depths, 

resulting in the removal of damaged skin with 

pigmentation. Superficial and medium-depth chemical 

peels are desirable due to their safety records, 

effectiveness, relatively low costs, and rapid recovery 

times. Major indications for chemical peel treatments are 

solar lentigines and other signs of photodamage 

including rhytides, scarring, actinic keratosis, melasma, 

and acne vulgaris. In the early phase of photodamage, 

skin which exhibits pigmentary changes without 

wrinkles will respond effectively to repetitive superficial 

peels
[30]

. Lesions arising from deeper layers of the skin, 

such as actinic keratosis and melasma, require treatment 

with one or more medium-depth peels.  

 All patients should be adequately prepared prior to 

chemical peeling. Gentle facial washing is required prior 

to a superficial chemical peel. For medium peels, 

residual oils, make-up, and debris must be removed 

thoroughly prior to applying chemical peel solutions. The 

following discussion will specifically provide an 

overview of chemical peeling solutions suitable for 

treating skin hyperpigmentation.  

Glycolic acid at 20%–70% 

Glycolic acid peels use materials derived from sugar- 

cane. Weekly or biweekly peels using 40%–70% 

unbuffered glycolic acid is a method of superficial 

peeling. Penetration depth is related to the concentration 

and duration of the treatment. A patient’s skin will 

naturally develop tolerance to glycolic acid peels. 

Therefore, a regime should start with a low-strength 

glycolic peel of 20%–30% applied for 2 min. Patient’s 

level of pain and erythema are the two main factors 

determining the endpoint of glycolic acid peels. A typical 

peel regime includes 6 peels with each peel one month 

apart. At subsequent visits, patient’s tolerance to pain and 

their recovery time can be evaluated. If the patient 

tolerated the previous glycolic acid peel well, the 

subsequent peel can be escalated to 40%–50% glycolic 

acid, or maintained at the same concentration of the 

previous glycolic acid peel (i.e., 20%–30%) and left on 

the skin longer, for approximately 5–6 min. Glycolic acid 

peels require dilution with water or neutralisation with  

5% sodium bicarbonate
[31]

. Glycolic acid is found in 

many cosmetics at low concentrations. A low 

concentration of glycolic acid may be used as a primer 

for a chemical peel or for laser resurfacing. 

Salicylic acid at 20%–30% 

Salicylic acid is a type of beta-hydroxy acid. It has an 

anti-inflammatory effect and thus helps to diminish 

inflammation-induced hyperpigmentation. Joshi et al. 

demonstrated that salicylic acid peels at 20% to 30% are 

safe and clinically effective for patients with Fitzpatrick 

skin types IV to VI and post-inflammatory 

hyperpigmentation
[32]

. Salicylic acid peels can remove 

the stratum corneum and stratum granulosum with an 

exfoliation process. This will stimulate the generation of 

new epithelium. Kligman et al. demonstrated that single 

and multiple salicylic acid peels at 30% applied at 

4-week intervals resulted in significant improvements of 

pigmentation in patients with moderately photodamaged 

skin
[33]

. 

Blue peel 

Variable results often occur with various chemical peels 

due to lack of control over the depth of the peel. 

Trichloroacetic acid (TCA)-based blue peel facilitates the 
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treatment of the papillary dermis and immediate reticular 

dermis. TCA-based blue peel is formed by mixing TCA 

at a fixed concentration (15%–20%) and volume with 

the blue peel base which contains glycerine, saponins, 

and a non-ionic blue colour base. This forms a 

homogenous TCA-oil-water solution for slow 

penetration and an even coating. An even blue colour 

demonstrates the uniformity of an application. Hence, the 

depth of the peel can be easily recognisable. Blue peel 

has no systemic side effects or toxicity
[34]

. 

 Frosting occurs as a result of protein denaturation 

and coagulation. Pink frost develops as the papillary 

dermis is reached. This will become white frosting as the 

peel acts at the immediate reticular dermis. The time 

required for the blue peel solution to begin exerting its 

action due to initial acid neutralisation by dermal protein 

is approximately 2 min. Erythema will last for 3–7 days. 

The use of topical antibiotics and acyclovir should be 

considered as bacterial and viral infections are common. 

With increasing peel depth, scarring and pigment 

change become more likely. A typical regime includes 

two or three blue peels, and the peels are typically spaced 

6–8 weeks apart for maximum effect.  

Lasers 

Lasers are based on Einstein’s theory of stimulated 

emission of radiation. In 1960, Theodore Harold Maiman 

invented and developed light amplification by stimulated 

emission of radiation (LASER) using a synthetic ruby 

crystal
[35]

. Maiman’s invention led to the subsequent 

development of various types of lasers. Laser resurfacing 

removes discolourations, age spots, and photodamaged 

skin. There are specific lasers for pigmented skin lesions 

such as lasers with blue, green, red, and near-infrared 

wavelengths. Various laser systems can be applied to 

treat skin hyperpigmentation (Table 2). However, lasers 

should be applied with caution as they will result in 

paradoxical effect of hyperpigmentation following treat-

ment if no proper information was given to patients.  

Continuous wave lasers 

Continuous wave lasers supply an uninterrupted beam of 

laser light without pulses. Long exposures to these lasers 

can result in thermal damage to adjacent tissues. 

Argon lasers  

An argon laser at a wavelength of 514 nm prod-      

uces blue-green light. Continuous wave argon lasers and 

argon lasers are pulsed using a mechanical shutter target 

melanin. Therefore, argon lasers have been used in the 

past to treat port-wine stains and superficial 

pigmentation
[36]

. However, scarring and depigmentation 

are commonly observed in argon laser-treated lesions. 

These unwanted side effects are due to the strong 

absorption of argon lasers by melanin and the diffusion 

to surrounding tissues.  

 

Table 2. Various laser resurfacing systems for treating skin 

hyperpigmentation 

Laser types 
Wavelength  

(nm) 
Clinical Applications 

Continuous wave 

Argon 514 Birthmarks, port wine stains 

Flashlight-pumped 

pulsed dye (green) 
510 

Benign epidermal pigmented 

lesions 

Copper vapour 511 Lentigines 

Krypton 520 Epidermal pigmented lesions 

KTP:YAG 532 Benign pigmented lesions 

CO2 (pulsed) 10,600 
Various epidermal and dermal 

lesions 

Quality-switched (Q-switched) 

Ruby 694 
Benign pigmented lesions, dark 

tattoos 

Alexandrite 755 
Benign pigmented lesions, dark 

tattoos 

Nd:YAG 1,064 
Pigmented dermal lesions, dark 

tattoos 

Flashlight-pumped pulsed dye lasers (green) 

Flashlight-pumped pulsed dye lasers (green) (FPPDLs) 

are delivered in short single pulses or a train of pulses at 

high peak powers. These green-dyed lasers contain 

fluorescent dyes which are absorbed in water and alcohol. 

Therefore, the 510 nm wavelength is absorbed well by 

melanin, making it suitable for treating benign 

pigmented skin lesions
[36]

. It penetrates to a depth of 

0.75–1.0 mm. In Fitzpatrick V–VI skin, this treatment 

may damage melanocytes, leading to hypopigmentation. 

Copper vapour lasers 

Copper vapour lasers generate light at a wavelength of 

511 nm, similar to that of FPPDLs, but the pulses are 

much shorter at 22 ns compared with 450 μs for FPPDLs. 

These continuous wave copper vapour lasers emit pulses 

at very high frequencies (5,000–15,000 Hz). Therefore, 

these lasers present a higher risk of hypertrophic 

scarring
[37]

. Copper vapour lasers at 511 nm have been 

effective in treating lentigines.   

Krypton lasers 

Krypton lasers are a type of continuous wave lasers. 
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These lasers emit light at 520 nm (green) which is 

effective for treating pigmented epidermal lesions
[36]

. 

The common problem with krypton lasers is the heating 

of the skin surface due to strong scattering of light. 

Hence, skin cooling prior and during this procedure is of 

utmost importance.  

KTP:YAG lasers  

Potassium-titanyl-phosphate (KTP) lasers have a wav-

elength of 532 nm which targets melanin. These lasers 

are effective in treating benign skin hyperpigmentation 

such as melasma. In cases of melasma, KTP functions by 

generating gentle heat in melanosomes with long pulses 

(millisecond) rather than causing mechanical destruction 

of the target chromophores. KTP lasers greatly reduce 

redness and pigmentation compared to Nd:YAG lasers in 

patients requiring skin rejuvenation
[38]

. 

CO2  

The active laser medium is a mixture of carbon dioxide, 

nitrogen, and helium gases. This combination of gases 

generates a laser beam with a wavelength of 10,600 nm 

which is in the middle of the infrared spectrum and is 

therefore invisible. With a hand piece, the beam is aimed 

to transmit helium ion light. The target chromophore of 

the CO2 laser is water. The laser spot is focused at a 

depth of 0.1–2.0 mm in the skin, and the specific amount 

of thermal build-up determines whether the treatment 

results in ablation, cutting or coagulation at the cellular 

level. The mainstay of CO2 laser is ablative tissue 

resurfacing; therefore, it is effective for both benign 

epidermal and dermal hyperpigmentation such as 

various benign naevi
[39]

. 

Quality-switched (Q-switched) lasers 

When one of the resonating mirrors is non-reflective for 

an interval of pumping, the stored energy is emitted at 

extremely high levels of laser energy in a nanosecond. 

These lasers allow thermal relaxation time; therefore, 

these lasers carry very little collateral damage to the 

adjacent tissue and subsequent scarring is rare
[40,41]

. 

Taylor et al. demonstrated the mechanism of pigment 

removal via laser application
[42]

. The short pulses of high 

energy cause rapid thermal expansion of the pigment 

granules and result in photoacoustic fragmentation of  

the pigments. These fragments are then             

removed by redistribution, transepidermal elimination,  

and phagocytosis
[41]

. The advantages of laser treatment 

include greater precision, higher efficacy, and lesser 

scarring than other treatment modalities. However, 

suspicious pre-malignant and malignant skin lesions are 

absolute contraindications for laser treatment. Multiple 

laser treatment sessions are required at 3–4 weeks 

intervals. Typically, 5 to 6 treatments are performed to 

achieve noticeable results. Minimal erythema and 

oedema are commonly noted immediately after laser 

treatment, and tend to resolve several hours thereafter.  

Q-switched ruby lasers 

The ruby laser was the first laser developed. It was 

initially a continuous wave and was then developed to be 

Q-switched. Q-switched ruby lasers emit light at a wave-

length of 694 nm which is useful for treating epidermal 

and dermal pigmented lesions
[43]

. 

Q-switched alexandrite 

Alexandrite laser uses a Q-switching system and emits 

light at a wavelength of 755 nm which is effective in 

treating benign pigmented lesions such as freckles
[44]

. 

Nd:YAG lasers 

The neodymium: yttrium aluminium garnet (Nd:YAG) 

laser emits light in the near-infrared band at a 

wavelength of 1,064 nm. Q-switched Nd:YAG lasers 

function by a mechanism similar to that of Q-switched 

ruby lasers. However, it was developed to avoid melanin 

absorption and further reduce the resulting 

hypopigmentation that is common with Q-switched ruby 

laser treatments. It has multiple clinical applications 

including treating pigmented lesions and tattoos
[45-49]

.  

Frequency-doubled Nd:YAG lasers 

When fitted with a K-diphosphate crystal which doubles 

the frequency and halves the wavelength to 532 nm, 

Q-switched Nd:YAG lasers are effective in treating 

epidermal hyperpigmented lesions
[43]

 and red, orange, 

and yellow tattoos. It is uncommon to have 

complications with repeated treatments.   

Skin preconditioning is an essential part of laser ther- 

apy for skin hyperpigmentation. Applications of retinoic 

acid (vitamin A) with glycolic acid preconditioning 

regimes are often used before laser resurfacing or che-

mical peels. These agents increase skin metabolism, 

accelerate cellular division, boost collagen synthesis, and 

reduce the thickness of stratum corneum. In doing so, 

subsequent therapies are more effective. Tretinoin 0.005% 

(Renova) is a topical agent that is effective for treating 

photodamaged skin and mottled pigmentation
[50]

. 

Pretreatment with retinoids may help to reduce post- 

treatment hyperpigmentation but it may contribute to 
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postoperative erythema. It is also contraindicated during 

early pregnancy due to its teratogenic effect. Renova is 

an excellent treatment for solar-induced lentigines on the 

dorsum of the hands. Overall, laser therapy for skin 

hyperpigmentation is an expensive consumable. 

Surgery 

Surgery is indicated for dermatologic lesions such as 

large congenital naevus, dysplastic naevi syndrome, mel-

anoma, pre-malignant skin lesions, and malignant skin 

lesions. 

Discussion 

With rapid development of cosmetic products, skin pr-

ocedures, and medical devices, the desire to 

have beautiful skin is achievable. Skin rejuvenation 

can be achieved by improving external appearances 

without complications. However, there are several 

important factors that should be taken into consideration 

in patient evaluation of hyperpigmentation disorders. 

These include specific skin type, skin complexion based 

on the Fitzpatrick scale, skin texture, skin thickness, 

degree of photoaging, severity of facial rhytides, aesthetic 

outcome, relative cost of treatment, patient expectation, 

and time consumption.  

The purpose of treating hyperpigmentation lesions is 

to control local factors that result in excessive melanin 

production. The ideal treatment for hyperpigmentation 

lesion would achieve this goal by applying the following 

effects: 

1. Eliminate melanin-induced hyperpigmentation; 

2. Protect skin against further injury from sun ra- 

diation and post-inflammation hyperpigmentation; 

3. Reduce oedema and erythema; 

4. Promote integrity of the surrounding tissue. 

 

There are numerous medical-grade brightening agents 

and sun protection agents available. In addition, there are 

different types of laser therapies available to treat 

hyperpigmentation disorders. The purpose of treating 

hyperpigmentation is to develop an optimal treatment 

that eliminates pigmentary lesions. Non-surgical methods 

are the most desirable methods. Among non-surgical 

methods, non-invasive treatments are the most sought 

after. In contrast with invasive treatments, no downtime 

is required after non-invasive procedures. Generally, 

hyperpigmented lesion treatments can be categorised into 

five groups: 1) photoprotection, 2) topical brightening 

agents, 3) chemical peeling, 4) laser therapy, and 5) 

surgery.  

Conclusion 

Skin hyperpigmentation is a very common skin disorder 

in all Fitzpatrick skin types. Various treatment modalities 

have been studied and have shown improvements in 

reducing pigmentation. However, no single treatment is 

effective for all types of dermal hyperpigmentation. 

A brief overview of the treatment modalities for 

hyperpigmentation has been provided. Patients with 

long-standing hyperpigmentation will need to undergo 

continued treatment depending on the duration of 

treatment, cost, patients’ compliance, and clinicians’ 

experience. Laser treatments and chemical peels remain 

popular for the treatment of skin hyperpigmentation. 

These treatments can achieve good synergistic results in 

combination with brightening creams. Lastly, clinicians 

should educate patients about the importance of 

photoprotection to optimise treatment. 
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Frontier in hair loss and trichoscopy: A review 
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Dermatology OPD, St. James Hospital Group, Tripoli, Libya  

Abstract: Skin surfaces have always been examined using dermoscopy, a familiar tool which is useful to magnify and 

examine skin especially in cases of pigmented skin lesions. However, to examine the hair and scalp, a practical tool 

called trichoscopy has surfaced recently and has proven to be handy and functional in diagnosing most hair-related 

diseases. It is also referred to as dermoscopy of the hair and the scalp. It can aid in assessing active diseases in the 

scalp and hair, such as yellow dots, dystrophic hairs, cadaverized black dots, white dots, and exclamation mark hairs – 

all of which denote specific criteria for hair diseases. Trichoscopy is a very newly developed non-invasive technique 

for hair image analysis. It permits non-invasive visualization of hair shafts at higher intensification (about ×70 and 

×100) and enables measurement of hair shaft width without the need for removing hair for diagnostic reasons. Moreo-

ver, it helps in vivo visualization of the epidermal portion of hair follicles and perifollicular epidermis (orifices). Con-

sequently, it is valuable as it permits the inspection of structures that are otherwise not seen by the naked eye. 

Trichoscopy is the new frontier for the diagnosis of hair and scalp disease. Nowadays, a trichoscope is considered a 

must for dermatologists and it is a hot topic in the treatment of hair diseases. There is pooled evidence that the utiliza-

tion of trichoscopy in the clinical setting for evaluating hair disorders can improve its diagnostic capability beyond 

simple clinical scrutiny. Trichoscopy can identify both hair shaft and hair opening abnormalities without the need for 

hair sampling, as well as distinguish between different scalp and hair diseases. Furthermore, it can give easy and quick 

evaluation of the hair with a follow-up to determine progress and prognosis of the disease with photos. It can also aid 

in some genetic hair shaft dystrophies such as trichorrhexis nodosa, trichorrhexis invaginata, monilethrix, pili annulati, 

and pili torti. The limitation of trichoscopy is that it needs prior knowledge to apply it effectively in order to mandate 

an efficient use by correctly interpreting the findings and their significance. In cases where there are unsettled dis-

crepancies, a histopathological investigation is needed. The interest in trichoscopy has vastly increased and has be-

come an indispensable tool in evaluating patients with hair loss. The aim of this review is to supplement existing 

knowledge on trichoscopy with recent readings of different scalp and hair conditions that are commonly encountered 

in clinical settings. 
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Introduction 

Normal terminal hair is uniform in its thickness and color 

throughout the length (Figure 1). The width of normal 

hair is usually more than 55 mm. Terminal hairs may 

have medullae that are continuous, interrupted, frag-

mented or absent (Figure 2). Up to 10% of normal hu-

man scalp hair is made up of vellus hairs which lack the 

medulla
[1]

. Trichoscopy of normal scalp illustrates follic-

ular units composing of 2–4 terminal hairs and 1–2 vel-

lus hairs
[1,2]

.  

 

 
 

Figure 1. Normal scalp and hair 

 

 
 

Figure 2. No diversity of hair shaft diameter
[1,2]

 

 

There are many hair-related diseases of the scalp  

which reflect how they affect the hair. Most dermatolog-

ical clinics are crowded with complaints related to hair 

loss, mostly from women. With the progress of hair loss 

over time, it may become cosmetically unacceptable and 

psychologically frustrating to patients. Losing hair is not 

usually a health-threatening condition. Nevertheless, it 

can affect a patient‟s self-esteem by inflicting enormous 

psychological and emotional distress. Trichoscopy aids 

in visualizing hair at working magnifications of 20-fold 

to 70-fold and up to 160-fold
[2-7]

. 

Trichoscopy has recently aid in rapid diagnosis of 

some genetic hair shaft dystrophies, namely trichorrhexis 

nodosa, trichorrhexis invaginata, monilethrix, pili annu- 

 

lati, and pili torti, in addition to pediatric patchy scalp 

hair loss conditions such as tenia capitis and aleopecia 

areata, as these show specific trichoscopic features
[5-7]

  

that necessitate immediate medication rather than await-

ing cultures which would take days to reveal results 

(Table 1, Diagram 1). Trichoscopy is a rapid, simple, 

valuable, and non-invasive effective tool, saving time 

and money to reach a precise diagnosis and proposes 

immediate treatment
[5,8-10]

. 

Furthermore, trichoscopy is a novel, sensitive, and  

underutilized means which facilitates the visualization of 

the surface and constitutes color outlines of scalp and 

hair
[9,10]

. It provides rapid detection of scalp and hair dis-

orders with advanced diagnostic accuracy, predicts the 

course of the disease, and decreases the unnecessary  

need for biopsies. It can generally alienate hair signs, 

vascular patterns, pigment patterns, and interfollicular 

patterns, all of which can denote specific diseases and 

aid in making proper diagnoses
[6-8]

. 

Recently, its tasks were stretched out to assist in di-

agnosing some inflammatory scalp conditions such as 

lichen planopilaris (LPP), scalp psoriasis, and discoid lu-

pus erythematosus (DLE). Trichoscopy can help differ-

entiate between different categories of hair loss, namely  

cicatricial and non-cicatricial alopecias and hair shaft 

disorders where trichoscopic examinations and findings 

are distinctive. In addition, trichoscopy will avoid un-

necessary invasive scalp biopsies. However, if a biopsy 

is mandatory, trichoscopy can aid in assessing the ac-

tive biopsy sites following hair and scalp disorders
[1-6]

. 

Chief applications of trischoscopy 

The main clinical classifications, as well as trichoscopic 

findings and recognitions, were presented in Tables 1 

and 2, Diagram 2, and Chart 1. 

Non-cicatricial alopecias: Female pattern hair loss 

(FPHL), telogen effluvium (TE), androgenetic alopecia 

(AGA), alopecia areata (AA), alopecia areata incognita 

(AAI), scalp psoriasis and seborrheic dermatitis, tinea 

capitis (TC), trichotillomania (TTM), traction alopecia, 

temporal triangular alopecia (TTA), and syphilitic alopecia. 

Cicatricial alopecias: LPP, DLE, frontal fibrosing 

alopecia (FFA), folliculitis decalvans (FD), tufted follic-

ulitis (TF), dissecting cellulitis (DC), and Pseudopelade 

of Brocq (PPB).  

The main genetic hair shafts disorders with their main 

trichosopic readings are as shown in Diagram 1: 

Trichorrhexis nodosa (brush fractures), trichorrhexis 

invaginata (shafts nodes), monilethrix (beaded shaft), pili 

annulati (ringed hair), and pili torti (twisted shafts).
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Table 1. Summary of trichoscopic findings and readings about Alopecia 

 

Non-cicatricial alopecia 

Presence of empty follicular openings is a common trichoscopy find-

ing. 

Cicatricial alopecia 

Trichoscopy shows milky-red or ivory-white areas lacking follicular 

openings in all forms. 

Female pattern hair loss (FPHL) 

The presence of hair with different caliber is typical of FPHL and re-

flects progressive hair miniaturization due to the disease. 

Lichen planopilaris (LPP) 

Shows perifollicular inflammation (spare intervening follicles), tubular 

perifollicular scaling, elongated, concentric blood vessels, and “classic 

white dots (WD)”, which merge to form white areas. 

Telogen effluvium (TE) 

Presence of empty hair follicles over entire scalp, one follicular hair 

unit dominance and perifollicular discoloration (perpilar sign), and up-

right short hair regrowth. 

Discoid lupus erythematosus (DLE) 

Atrophy, complete follicle paucity, scattered dark-brown discoloration 

of the skin, large hyperkeratotic folliculilar yellow dots (YD) and thick 

large arborizing vessels, and follicular red dots. 

Androgenetic alopecia (AGA) 

Hair shaft thickness heterogeneity, multiple thin and vellus hairs, 

peripilar halo, YD, perifollicular discoloration, and predominance of 

follicular units with only one hair. These features predominate in the 

frontal area. Sebaceous gland hypertrophy. 

Frontal fibrosing alopecia (FFA) 

Mild perifollicular scaling, absence of follicular opening, follicular 

hyperkeratosis, follicular plugs, and erythema. 

Alopecia areata (AA) 

Uniform black dots (BD) and micro-exclamation mark hairs and ta-

pered hairs correlate with disease activity, whereas YD and vellus hairs 

correlate with disease severity. 

Alopecia Areata Incognita (AAI) 

Numerous diffuse YD of different size and uniform colors within the 

follicular orifices of both empty and hair-bearing with a large number 

of re-growing of tapered terminal hairs in the entire scalp 

Scalp psoriasis 

Regularly distributed twisted and lacelike blood vessels. 

Seborroic dermatitis 

Thin arborizing vessels may be observed. 

Folliculitis decalvans (FD) and tufted folliculitis (TF) 

Tufted hairs (polytrichia), perifollicular erythema, large follicular pus-

tules with emerging hair shafts and perifollicular starburst pattern hy-

perplasia (doll hair). 

 

Dissecting cellulitis (DC) 

“3D” YD imposed over dystrophic hairs, large, yellow amorphous are-

as, and pinpoint WD with a whitish halo. 

 

Pseudopelade of Brocq 

Nonspecific. It is as white areas with no follicular openings. Also some 

solitary dystrophic hairs can be seen at the periphery of the lesion. 

Tinea capitis (TC) 

Comma shaped, zigzag, corkscrew hairs, BD, and short broken hairs. 

Zigzag shaped hairs are the diagnostic trichoscopic features of tinea 

capitis. 

 

Trichotillomania (TTM) 

Trichoptilosis “longitudinal split ends” and irregular coiled hairs, hair 

shafts of variable length, coiled fractured hair shafts. Additionally some 

other findings, BD, flame hair, V-sign, follicular hemorrhages, tulip 

hair, and hair powder. 

 

Traction alopecia 

It shares some features of TMM with some hair casts, WD lacking fol-

licular opening, hair thinning, and decreased hair density. 

 

Temporal triangular alopecia (TTA) 

Normal follicle orifices with vellus hair surrounded by terminal hair. 

 

Syphilitic alopecia 

BD, focal atrichia, hypopigmentation of hair shaft, empty ostia of hair 

follicle, and YD. 

 

   

 

Non-cicatricial alopecias 

Female pattern hair loss  

It is usually present with visible patterns of hair loss, thus 

making a bedside diagnosis likely doable
[11-13]

. 

Trichoscopic findings: According to Bhamla et al., the 

presence of hair at different statures is typical of FPHL 

and reflects progressive hair miniaturization due to the 

disease (about 75% anisotrichosis on trichoscopy)
[12]

. The 

presence of more than six vellus hairs in the frontal scalp 

at 20-fold magnification can be used as an additional 

criterion of FPHL (Figure 3)
[5]

. 

Telogen effluvium  

It is a self-limiting, abrupt diffuse hair loss (on the entire 

scalp) and thinning process with premature development  
 



Frontier in hair loss and trichoscopy: A review 

 83 
doi: 10.18282/jsd.v1.i2.8  

 
Diagram 1. Genetic hair shafts dystrophies and the main trichoscopic findings 

 

Table 2. Summary of main different dots 

Dots type Indication Implication Marker 

YD  Sensitive feature of AA, but are also seen in some 
cases of AGA and alopecia incognita (AAI). YD 

in AA are keratinous whereas they represent se-

baceous debris in AGA. 

Embody follicular infundibu-
lum, distended with degenerat-

ing keratotic, keratinocytes and 

sebum vary in color, shape, and 

size. 

Known to be the marker of AGA and 
AA. 

 

 

BD i.e.    
Cadaverized 

dots 

These are seen within the YD and represent stubs 
of hair that are fractured before emergence from 

the scalp in AA. 

Broken pigmented hairs at scalp 
surface 

 

WD  Pale WD are seen in cicatricial alopecias that 
spare the interfollicular epidermis, like LPP or 

folliculitis decalvans. 

Represent the destroyed follicles 
that are replaced by fibrous 

tracts 

Can be fibrotic dot or pinpoint WD. 
The classic big, irregular perifollicular 

seen in LPP. Pinpoint WD are small, 

regular with peripheral pigmentation 

which means empty follicle or eccrine 

sweat gland opening that can be seen 

in sun exposed areas in dark skin. 

Red dots and 
globules (RDG) 

RDG are the key diagnostic criterion for psoriasis. Dilated infundibula containing 
keratotic material and reduction 

in number and size of sebaceous 

glands with presence of dilated 

vessels and red blood cells ex-

travasation in perifollicular 

distribution 

Seen in DLE and vitiligo. 

Pink/grey Prognostic indicator for eyebrow regrowth  Seen on eyebrows of FFA. 

 

 
 

Diagram 2. Types of alopecia 

Trichorrhexis 
nodosa (brush 

fractures) 

Trichorrhexis 
invaginata 

(shafts nodes)) 

Monilethrix 
(beaded shaft) 

pili annulati 
(Ringed hair) 

 

 

 

Pili torti (twisted 
shafts) 

Alopecia: 

Cicatricial alopecias 

Lichen planopilaris (LPP) 

Discoid lupus erythematosus 
(DLE) 

Frontal fibrosing alopecia (FFA) 

Folliculitis decalvans (FD) and 
Tufted folliculitis (TF) 

Dissecting cellulitis (DC) 

Pseudopelade of Brocq (PPB) 

 

Non-cicatricial alopecias 
Female pattern hair loss (FPHL) 

Telogen effluvium (TE) 

Androgenetic alopecia (AGA) 

Alopecia areata (AA) 

Alopecia areata incognita (AAI) 

Scalp psoriasis and Seborrheic 
dermatitis  

Tinea capitis (TC) 

Trichotillomania (TTM) 

Traction alopecia 

Temporal triangular alopecia (TTA) 

Syphilitic alopecia 
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Chart 1. Diagnostic algorithm for trichoscopic findings of hair loss diseases[9] 

 
 

 

 
 

Figure 3. Anisotrichosis[8,19] 

 

of catagen and telogen follicles, with premature termina-

tion of anagen follicles, while almost never causing ob-

vious baldness. However, patients will panic and com- 

plain of the handful of hair shedding as it is severe dur-

ing the earlier stages. Such patients are predominantly 

distressed by the ongoing hair loss and are afraid of to-

tal baldness. 

TE is characterized by persistent excessive hair shed-

ding, yet the loss of hair is replaced as rapidly as it sheds, 

so patients never become bald. It is due to the shedding 

of telogen hairs and it is the most frequent form of hair 

disorder seen in the clinical setting by dermatologists. It 

can be chronic and seen chiefly in women between the 

ages of 30–60 with full head of hair prior to the shedding 

incident. TE hair sampling will reveal telogen hairs in 

excess of 25% (normally 10%–15%). 

Effluvium can be based on two types: TE and anagen 

effluvium (AE) or defluvium. TE can be followed by any 

stressful events such as diet, pregnancy or illness, while 

AE follows certain medications and occurs much faster 

than TE, usually within one month or less after the event. 

Trichoscopic findings: The presence of empty hair fol-

licles and decreased hair density, one follicular hair unit 

dominance (Figure 4) and perifollicular discoloration 

(perpilar sign) with upright short hair regrowth
[10]

. TE is 

a diagnosis of exclusion. 
 

 
 

Figure 4. Upright hair in TE[13] 
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Androgenetic alopecia  

The most common form of hair loss in both men and 

women, it is featured by a progressive loss of hair diam-

eter, length, and pigmentation. Over time, it may become 

cosmetically unacceptable and psychologically frustrat-

ing to patients
[14-16]

. It is an inherited andro-

gen-dependent state and is presumed to occur in 

genetically predisposed hair follicles, causing hair folli-

cle miniaturization and thus causing a gradual substitu-

tion of large, pigmented terminal hairs by hardly seen 

depigmented vellus hairs in affected areas
[16]

.  

In female androgenic alopecia (FAGA), focal areas 

of baldness (atrichia) are commonly seen. Male andro-

genetic alopecia is featured by its distinctive bi-temporal 

recession of hair and balding vertex, while FAGA, by its 

more disperse thinning of the crown area with an intact 

frontal hairline
[8,16]

. 

Generally speaking, FAGA is clinically suspected in 

cases of frontal accentuation (Christmas tree pattern), 

central diffusion, or vertex/frontal and temporal (male 

pattern) with the sparing of the occiput (occipital area) 

(Figures 5–7)
[14,15]

.  

FAGA is the outcome of a progressive reduction of the 

anagen phase with miniaturization of the hair bulb, 

yielding TE and terminal-to-vellus hair conversion in the 

affected scalp area
[14,16]

. 

Trichoscopic findings: Increased proportion of thin 

and vellus hairs, miniaturization, hair shaft thickness 

heterogeneity (anisotrichosis) (Figure 8), empty fol- 

licle
[16]

, perifollicular discoloration (hyperpigmentation), 

the presence of a variable number of YD, and the decline 

in one follicular hair unit (Figures 8–11). Perifollicular 

discoloration of the skin is also known as “hyperpig-

mentation”, “peripilar sign”, or “peripilar halo” which 

denote the existence of perifollicular lymphocytic infil-

tration in early androgenic alopecia
[2,14]

. It has been sug-

gested that 20% of women are diagnosed with 

FAGA
[14,17]

. WD have been seen and suggested to be 

related to severe disease stage. They are represented by 

empty follicular opening (ostia) which is replaced by 

fibrosis in the advanced phase of the disease (Figure 12). 

According to Rakowska et al., the diagnosis of FAGA 

depend on some criteria
[14,16,17]

: 

Major criteria: 1) more than four empty follicles in 

four images (at 70-fold magnification) in the frontal area; 

2) lower thickness in the frontal area compared to the 

occiput; 3) more than 10% of vellus (thin) hairs in the 

frontal area.  

Minor criteria: 1) increased frontal to occipital ratio 

of single-hair pilosebaceous units; 2) vellus hairs; 3) 

perifollicular discoloration (peripilar signs).  

Accomplishing two major criteria or one major and 

two minor criteria constitutes the diagnosis of FAGA 

with 98% specificity. According to Pedrosa et al., hair 

diameter diversity larger than 20% was confirmed to be 

the most consistent finding in AGA with perifollicular 

pigmentation (PFP)
[18]

. Moreover, in FAGA, the number 

of YD and pilosebaceous units with only one hair and 

with perifollicular hyperpigmentation is significantly 

increased in androgenic alopecia. 

 

 
 

Figure 5. Christmas tree pattern, more parting. FAGA pattern 

of increased hair thinning, retention of the frontal hairline, and 

the presence of miniaturized hairs[2-4]. 

 

 
 

Figure 6. Frontal accentuations – Parting[5-6] 

 

 
 

Figure 7. Distinctive parting with Christmas tree display 

http://www.ncbi.nlm.nih.gov/pubmed?term=Rakowska%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20927234
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Figure 8. Anisotrichosis[5-7] 

 

 
 

Figure 9. Yellow dots at blue arrow, and pigmentation at white 

arrow[14] 

 

 
 

Figure 10. Yellow dots[5,6] 

 

 
 

Figure 11. Anisotrichosis frontal 

 

 
 

Figure 12. White dots[5,6] 

 

Alopecia areata  

AA is an autoimmune disease that disrupts anagen hair 

follicles
[19]

. It is manifested by an area on the head which 

is devoid of hair with smooth scalp. Hair starts to fall out 

suddenly, often in clumps. The amount of the hair loss 

varies, and it can be at a few round or oval localized   

areas or greater. It can be local to the scalp and can be 

generalized to all areas of the body. One form of AA is 

ophiasis which can mimic FFA, a cicatricial alopecia 

where hair follicles are lost
[9]

. 

Trichoscopic findings: In active AA patients, the hall-

mark trichoscopic specific features are upright hair re-

growth (Figures 13–18), tapered hairs (mark of active 

disease) (Figure 14), dystrophic hairs (broken hairs) 

(Figure 15), YD (Figure 16), uniform cadaverized hairs 

i.e. BD, broken hairs (micro-exclamation mark hairs) 

(Figures 13–17), trichoptilosis, pig tails (Figure 18), and 

short vellus hairs. According to Rakowska et al., vellus 

hair was discovered to be a marker for long-lasting inac-

tive disease process
[14]

. According to Pedrosa et al., uni-

form miniaturization of hair shafts is seen during 

remission
[18]

. Pig tails are hair regrowth coiled as a pig-

tail, as described by Rudnicka et al. (Figure 18)
[6]

. Pre-

viously, the exclamation mark was thought to be a sign 

for recovery and regrowth of hair. However, some  

studies had contradicted the concept of active disease 

findings. A Turkish study by Kibar et al. concluded that 

WD and BD were related to severe disease, while ex-

clamation mark hairs were related to mild disease
[20]

. 

 

 
 

Figure 13. Black dots, micro exclamation hair mark[14-16] 
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Figure 14. Black dots, cut hair, micro-exclamation hair mark, 

and tapered hair 

 

 
 

Figure 15. Multiple white dots and broken hair (dystrophic) 

 

 
 

Figure 16. Yellow dots[14-16] 

 

 
 

Figure 17. Exclamation mark hair[17] 

 
 

Figure 18. Pig tails[14] 

 

Alopecia Areata Incognita  

AAI is considered by some as a variety of alopecia areata 

(diffuse-type AA), characterized by acute diffuse shed-

ding of telogen hairs, and trichodynia. It stimulates AGA 

and TE with the occurrence of disperse and severe hair 

thinning in a short time
[9]

. Molina et al. stated that AAI 

affects mostly women below age forty; however, there 

has been some disagreement
[21]

. 

Trichoscopic findings: According to Tosti and Du-

que-Estrada, there are numerous diffuse YD of different 

sizes and of uniform colors within both empty and 

hair-bearing follicular orifices, with a large number of 

regrowing of tapered terminal hairs in the entire scalp 

(Figure 19)
[7]

. 

 

 
 

Figure 19. YD in whole scalp: Hairy and non-hairy areas and 

up-growth of hair[2-3]. 

 

Scalp psoriasis and seborrheic derma-

titis 

Psoriasis and seborrheic dermatitis are equally chronic 

erythemato-squamous dermatoses that can involve the 

scalp. It may be hard to clinically distinguish be-

tween both when it affects only the scalp, and thus it 

poses a diagnostic challenge
[22,23]

. However, the involve- 

ement of frontal hair lines is distinctive for scalp psoriais. 
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Psoriasis is characterized by silvery-white scaling while 

seborrheic dermatitis is featured by red, flaking, and 

greasy areas. 

Trichoscopic findings: Atypical red vessels (ARV), 

RDG (Figure 20), signet ring vessels (SRV) (Figure 21), 

structureless red areas (SRA), glomerular vessels (GV), 

twisted red loops (TRL), PFP, and hidden hairs (HH) 

were seen mostly in psoriasis while TRL and comma 

vessels (CV) (Figure 22) were specific for seborrheic 

dermatitis
[22,23]

. Additionally in seborrheic dermatitis, 

arborizing red lines (ARL), HH (Figure 23), perifollicu-

lar white scale, TRL, ARV, SRA, GV, yellow dots (YD), 

PP, SRV, CV, honeycomb pigment pattern, and brown 

dots can be seen. As a standard, RDG are considered as 

the characteristic for psoriasis while ARL and CV for 

seborrheic dermatitis
[22]

.  

RDG signify tortuous and dilated blood vessels within 

the elongated dermal papillae (Figure 20). While arbor-

izing blood vessels and ARV depict marked dilated ca-

pillaries in slightly hypertrophic rete ridges, in seborrheic 

dermatitis, the blood vessels proliferate horizontally in 

the subpapillary plexus associated with perivascular in-

flammation
[22]

. 

SRV is formed due to vascular alteration in psoriasis 

and seborrheic dermatitis, and it depicts a slightly tortu-

ous glomerular vessel. It is characterized by an elongated 

and dilated annular ring shaped vessel
[22,23]

. This vascular 

sign, however, was not observed in other alopecias and 

thus it is considered as a specific sign for these two der-

matoses
[22]

.  

HH is due to perifollicular and epidermal proliferation 

and infiltration, together with an altered hair shaft with 

macropits (lips of follicular ostia infiltration), which 

would cause the proximal hair shaft to seem hidden un-

der this thickened epidermis (Figure 23). As a result of 

these epidermal and perifollicular inflammations, the 

pilosebaceous unit with proximal hair shafts may be 

fairly hidden under the white-grey epidermal prolifera-

tions
[22]

. 

According to a study by Kim et al., the main tricho-

scopic figures typically seen in psoriasis were RDG, 

TRL, and GV; while ARV, ARL, and SRA were seen in 

seborrheic dermatitis with absence of RDG
[23]

. Kibar et 

al. observed that RDG, ARV, SRA, HH, and SRV were 

chiefly seen in psoriasis while TRL and CV were seen in 

seborrheic dermatitis
[20]

. Both cases showed scales. 

In short, when comparing psoriasis and seborrheic 

dermatitis trichoscopy findings; ARV, RDG, SRV, SRA, 

and HH are significantly more common in psoriasis 

while TRL and CV are significantly more common in 

seborrheic dermatitis. 

 
 

Figure 20. Red dots and globules (top) and arborsing vessels 

(bottom)[23-24] 

 

 
 

Figure 21. Singlet ring vessel[23] 

 

 
 

Figure 22. Comma vessels[24] 
 

 
 

Figure 23. Hidden hairs with psoriasis (top) and with sebor-

rheic dermatitis (bottom)[23] 
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Tinea capitis  

A frequent condition caused by superficial fungal infec-

tion of the scalp, it is mostly encountered in children. It 

is primarily inflicted by dermatophytes, explicit-

ly Trichophyton and Microsporum that intrude hair shafts. 

The clinical picture is typically single or multiple patches 

of hair loss, occasionally with a “black dot” outline 

which might be accompanied by inflammation, scaling, 

pustules, oozing pus, and itching (kerion). 

Trichoscopic findings: Comma-shaped hairs (Figure 

24), corkscrew hairs, BD, short broken hairs, and zig-

zag-shaped hairs are the diagnostic trichoscopic features 

of TC (Figures 25 and 26)
[24]

. According to Rudnicka et 

al., the main trichoscopic features are comma hairs and 

the slightly curved and fractured hair shafts that are as-

sociated with ectothrix and endothrix type fungal inva-

sions
[3]

. Comma hairs are probably shaped as a result of 

subsequent cracking and bending of hair shafts filled 

with hyphae. Zigzag-shaped hairs or corkscrew (twist-

ing-coiled) hair is a variant of the comma hair, manifest-

ing typically among patients of African ancestry. The 

term “tapering hair” is favored over “micro-exclamation 

mark hair” because the affected hair is not a typical ex-

clamatory mark in shape. It is due to the tapering of hair 

shafts toward the follicles, which is captured by tri-

choscopy rather than the naked eye. Tapering hair is con-

sidered as a marker of disease activity and is known to 

reflect exacerbation of disease. BD are remnants of bro-

ken hairs or dystrophic hairs, such as the exclamation 

mark hairs, occurring when the hair shaft is frac-

tured before emerging from the scalp. BD provide a sen-

sitive marker for disease activity and severity of AA. 

According to a study by Rudnicka et al., white hairs 

were detected in 45% of AA cases; it was believed to be 

a diagnostic trichoscopic finding denoting spontaneous 

remission of AA
[3]

. 

 

 
 

Figure 24. Comma hairs[2,14] 

 
 

Figure 25. Zigzag hairs[2,14] 

 

 
 

Figure 26. Comma (red asterisk), corkscrew (yellow asterisk), 

and zigzag hairs (blue asterisk) 
 

Trichotillomania/trichotillosis 

It is a self-inflicted injury and is characterized by punc-

tuate alopecia of hair-bearing areas. Traction alopecia 

also falls under this category, which arises due to hair-

styling procedures. It factually means a dismal urge and 

craving to repeatedly pull out hair, with a sense of plea- 

sure, gratification or relief after the hair is plucked. The 

pulling behavior serves as a coping mechanism for anxi-

ety, stress, and other difficult emotions. The favored lo-

cation is the easily accessible fronto-parietal area of the 

scalp, followed by the eyelashes, eyebrows, pubic 

hair, body hair, and facial hair. TTM is derived from 

Greek – thrix meaning hair, tillo meaning to pull out and 

mania meaning madness – coined by Hallopeau in 

1889
[25]

. The incidence is unknown but estimated to af-

fect about 4% of the general population and is commonly 

encountered in children and adolescents. The usual pat-

tern is called the tonsure pattern which is also referred to 

as the “Friar Tuck” sign. It is considered to be amongst 

the psycho-cutaneous diseases as it is associated with 

psychiatric comorbidity, social and functional hurt
[26-30]

. It 

can be easily diagnosed by an experienced dermatologist 

as, clinically, there is decreased hair density with broken 

hairs at different levels
[30]

. 

Trichoscopic findings: Short hair with trichoptilosis 

“split ends” and irregular coiled hairs, upright hair re- 
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growth and BD; additional findings include flame hair, 

V-sign, follicular hemorrhages, decreased hair densi-

ty, broken hairs at different levels, and absence of ex-

clamation signs
[29]

. Recently, tulip hair and hair powder 

were observed as well in some cases
[25,28,30]

. Coiled hair 

is incurred due to hair shaft fracture caused by the per-

sistent urge of pulling and coiling of residual proximal 

part which is attached to the scalp
[28]

. According to 

Mathew, there are regularly distributed YD (hyperkera-

totic plugs in the hair follicles), cadaverized hairs i.e. BD, 

micro-exclamation mark hairs (visible at 1 mm or less in 

length), and dystrophic hair regrowth
[27]

. 

Recent trichoscopic findings revealed decreased hair 

density, vellus hairs, broken hairs, hair with trichoptilosis 

(split end), coiled hairs, flame hairs, tulip hairs, V-sign, 

BD, and broom fibers. Yorulmaz et al. not only demon-

strated typical trichoscopic features of TTM such 

as broken hairs, vellus hairs, BD, coiled hairs, and tri-

choptilosis, but Yorulmaz‟s study also displayed newly 

defined findings like tulip hairs, flame hairs, and V-sign 

(Figures 27–29)
[26]

. The V-sign is created when two or 

more hairs originating from one follicular unit are broken 

at equal levels. It is believed that recently defined path-

ognomonic finding for TTM is flame hairs. Generally 

noticed in active TTM, flame hairs are observed after 

severe mechanical trauma. Rakowska et al. and Rudnicka 

et al.
[30]

 noted that BD are uniform in size and shape in 

AA, whereas in TTM and tinea capitis, they were ir-  

regular in diameter and shape
[14,31]

. Follicular          

micro-hemorrhage is a diagnostic sign of TTM. It ap-

pears as a red dot corresponding to follicular ostia that is 

swollen with blood clot due to traumatic forceful hair 

plucking. It was recently proposed that flame hairs, 

V-sign, tulip hairs, and hair powder were emphasized 

explicitly for diagnosing TTM
[26,30]

. Flame hairs are 

semi-transparent, wavy, and cone-shaped hair remains 

that occur due to strict mechanical hair pulling and 

tear-ups. V-sign happens when two or more hairs come 

out from one follicular unit, which are pulled concomi-

tantly and fractured at the same length above the scalp 

surface. Tulip hairs are short hairs with darker, tu-

lip-flower-shaped ends. These develop when a hair shaft 

fractures obliquely. When a hair shaft is almost totally 

damaged by unconscious handling, only dotted hair res-

idue is visible. This feature is called hair powder. Finally, 

histopathology plays a corroborative role in definitive 

diagnosis. It is hard to distinguish between TTM and AA; 

a histological reading is needed to specify the right diag-

nosis since empty hair follicle, incomplete disrupted fo-

licular anatomy, trichomalacia and pigment casts without 

significant inflammation are only seen in TTM
[27]

. 

 

 
 

Figure 27. Follicular hemorrhage, black dots, V shape, and 

tulip hair[5,26] 

 

 
 

Figure 28. Split ends (orange asterisk), broom (blue asterisk), 

powder (violet asterisk), flame (green asterisk), and V-sign 

hairs (yellow asterisk) 

 

 
 

Figure 29. Tulip hairs[27-28] 
 

Traction alopecia 

Traction alopecia is caused by hair styling and shares 

some features of TTM trichoscopic readings along with 

some hair casts, WD lacking follicular opening, hair 

thinning, and decreased hair density 
[30]

. 

Temporal triangular alopecia  

TTA is also referred as congenital triangular alopecia, 

Brauer nevus or “alopecia triangulaire congenitale de la 
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temp”, and mostly seen between 2–9 year-olds and even  

in adulthood in the fronto-temporal section. It is not 

congenital, though. It is featured by rounded, triangular 

or oval non-scarring alopecia and the main confusion is 

AA. It is a rare, stable, and benign dermatosis of un-

known cause
[31,32]

.  

Trichoscopic findings: Normal follicular openings  

with vellus hairs surrounded by the terminal hairs can be 

appreciated (Figure 30), with absence of YD and/or 

BD, brittle hair, and exclamation mark hairs. 

 

 
 

Figure 30. Normal follicle orifices and vellus hairs 

Syphilitic alopecia 

Syphilitic alopecia is not common in patients with sec-

ondary syphilis. However, it is known as moth-eaten 

alopecia (various small, scattered, and non-scarring hair-

less patches with incomplete hair loss, which is irregular 

in size and without defined borders). 

Trichoscopy findings: Previous trichoscopic features 

of syphilitic alopecia have not been looked into. Accord-

ing to Ye et al., BD, focal atrichia, hypopigmentation of 

hair shaft, empty ostia of hair follicle and YD (Figure 31) 

are symptoms of syphilitic alopecia
[33]

. 

 

 
Figure 31. Black and yellow dots[30] 

Cicatricial alopecias 

Recently, it has been revealed that scarring are incurred 

due to permanent abuse of the stem-cell-rich bulge area 

of the hair (Figure 32) which is obligatory for cyclic 

regeneration of the lower follicle
[7]

. Thus, in any tri-

choscopy, we can anticipate no hair follicle orifice and a 

fibrous white band.  

 

 
 

Figure 32. Hair bulge area[43] 
 

Lichen planopilaris  

Clinically, it appears to manifest as purplish plaques af-

fecting the central aspect of the mid scalp, and finally 

with atrophy and irreversible alopecia of the scalp. The 

pull test is positive for anagen at the site of active disease. 

Atrophy and permanent alopecia of the scalp may result 

in time
[34,35]

. Lichen planus (LP) usually affects the in-

terfollicular skin; however, LPP affects hair follicles with 

the sparing of interfollicular areas
[10]

. 

Trichoscopic findings: Tubular perifollicular scaling 

due to perifollicular inflammation (peripilar casts seen at 

the periphery of the patch) and perifollicular erythema 

(arborizing vessels around the follicular ostia) due to 

perifollicular inflammation, with elongated blood vessels 

observed in lichen planopilaris
[34]

. Hair tufting can be 

seen in some cases
[18]

. Peripilar casts can be seen as  

“blue-grey dots” which denote perifollicular pigment 

incontinence (Figures 33 and 34). Chronic inflammation 

leads to fibrosis which is seen as WD (Figure 35)
[36]

. 

Discoid lupus erythematosus  

Clinically appearing as erythematous scaly plaques in the 

early stages, lesions would get thickened with adherent 

scales and follicular plugging
[33]

. In a later stage, the le-

sions would become depressed, depigmented, and tel- 

angiectasia. In DLE, there is complete loss of follicular  
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Figure 33. Perifollicular blue grey dots in circular manner 

sparing interfollicular area (DLE) (targetoid) 

 

 
 

Figure 34. Intense perifollicular and tubular scales/casts[31,33,34] 

 

 
Figure 35. White dots of LPP[1-3] 

 

openings. Arborizing telangiectasia can be visualized 

over the patch. Prominent hyperkeratotic follicular plug-

ging is seen at the periphery of the plaque. DLE affects 

interfollicular area, contrasting with LPP which is con-

centrated around the follicles
[10]

. DLE may show hair 

regrowth if promptly treated and thus early treatment is 

important
[36,37]

. 

Trichoscopic findings: Scattered dark-brown discolor-

ation of the skin, large YD and thick arborizing vessels in 

cutaneous (discoid) lupus erythematosus (Figures 36 and 

37)
[36,37]

. Scalp atrophy is identified by a diffuse white 

color of the scalp
[7]

. Arborizing and tortuous vessels are 

visualized inside DLE plaques
[8]

. Red to pinkish-red, 

round, and polycyclic dots of uniform size are often 

scattered around follicular openings, which may be a 

peculiar finding as well. According to Pedrosa et al., 

follicular red dots seem to be a specific finding of scalp 

DLE, which denotes an active disease
[18]

. 

Follicular red dots with reduced follicular ostia, ar-

borizing vessels, white patches, honeycomb pigmented 

network (Figure 37), blue-grey dots, and variable scaling 

are found in DLE. Keratotic plugs represent the clinical 

signs of carpet tack (Figure 36). Numerous yellow fol-

licular keratotic pluggings (markers of early active DLE) 

are seen, which are a typical feature of DLE that can be 

easily identified
[36,37]

. 

 

 
 

Figure 36. Numerous large yellow Follicular keratotic plug-

ging[34] 

 

 
 

Figure 37. Thick arborizing blood vessels and red follicular 

dots interspersed with scar areas[34] 
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Frontal fibrosing alopecia  

FFA is distinguished by the recession of the fron-

to-temporal hairline (FTHL) with alopecic scarring 

change (such as hairband retraction, loss of eyebrows, 

and orphaned hairs). It is usually associated with alope-

cia in other non-scalp locations. FFA disease appears 

only in postmenopausal women, with no hormonal status 

association. However, other FFA clinical manifestations 

such as axillar or eyebrow alopecia, LPP or pruritus ap-

pear in variable frequency, except for the mentioned re-

cession of the hairline present in all patients
[38]

. FFA is 

considered by some as a probable clinical variant of LPP, 

which exhibits similar histopathological readings. Usu-

ally FFA has been connected with the postmenopausal 

state in women even though not all patients with this 

diagnosis are postmenopausal. 

Trichoscopic findings: The absence of follicular 

opening, with presence of follicular hyperkeratosis, fol-

licular plugs, and erythema. According to Toledo et al., 

the presence of perifollicular erythema will be a direct 

marker of FFA activity (Figure 38)
[38]

. Minor perifollic-

ular scaling is present in FFA
[34]

.  

 

 

 
 

Figure 38. Absence of follicular openings, dominance of fol-

licular units with only 1 hair, mild perifollicular scaling and 

perifollicular erythema, and hyperkeratosis, follicular plugs and 

erythema[35] 

 

Folliculitis decalvans and tufted fol-

liculitis  

FD (baldness with scarring) is a category of alopecia that 

is connected with scarring involving the vertex and the 

occipital. In Latin, it means “to remove hair”. It is char-

acterized by redness, swelling, and pustules oozing pus 

around the hair follicle which leads to inflammation of 

the hair follicle (folliculitis) with damage to the hair fol-

licle, and thus enduring hair loss with scarring and loss 

of follicular openings. It is also called TF, character-

ized by “polytrichia” which is multiple hairs emerging 

from a single dilated follicular orifice
[39]

. 

Trichoscopic findings: The hallmark is the emergence 

of multiple hairs from a single dilated follicular opening 

(5–20 or more) polytrichias with a band of yellow scales 

at the base of the hair, and perifollicular hyperplasia that is 

arranged in a starburst pattern (starburst sign) in FD
[39,40]

. 

According to Fabris et al., there are follicular tufts 

(Figure 39), perifollicular erythema (Figure 40), yel-

lowish tubular scaling, crusts, and pustules
[39]

. Follicular 

scaling and pustules represent follicular inflammation 

and an active disease
[10]

. Multiple follicular pustules 

can be seen at the active border. Twisted capillary loops 

may be visualized in the interfollicular region. When the 

disease is inactive, the long- standing disease yields 

scarred areas which are seen as pinkish-white patches 

with absence of follicular openings
[10]

. 

 

 
 

Figure 39. Tufted hair[13] 

 

 
 

Figure 40. Polytrichia and redness[37] 

 

Dissecting cellulitis (dissecting follicu-

litis) 

It is a rare progressive chronic condition that affects the 

scalp vertex and posterior neck, commonly seen in young 

males of African ancestry (skin type 5 and 6) between 

ages 20–40, and is often called doll hair. It starts clini-

cally as simple folliculitis or perifolliculitis, which then 
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rapidly erupts as multiple painful nodules with purulent 

discharge that coalesce to form interconnecting abscesses 

and sinuses. Pus can be expressed by exerting pressure. 

The scalp is boggy and causes scarred hair loss, eventu-

ally prompting either hypertrophic or atrophic scarring of 

the scalp. 

Trichoscopic findings: Yellow structureless areas, with 

“3D” YD (soap bubble) structure imposed over dys-

trophic hair shaft (Figure 41), which can sometimes be 

seen with some BD and pin-point vessels with white halo, 

and with no follicular opening and fibrosis
[41]

. 

Those bubbles are due to dense neutrophilic dermal infil-

trate
[41]

 

 

 
 

Figure 41. 3D yellow dots with or without black dots in their 

center (soap bubble)[30] 
 

Pseudopelade of Brocq 

PPB is a remarkable form of continuing aleopecia of the 

central scalp for at least two years without affecting the 

eyebrows, mostly affecting middle aged and older wom-

en, and is slowly progressive without noted inflammation. 

Its causes are unidentified, are diagnosed by excluding 

LPP and DLE, and are described as „foot prints in the 

snow‟. It can be distinguished from AA by irregular 

asymmetrical smooth patches without follicular orifices. 

PPB is not an inflammatory form of alopecia, and hair 

loss is due to atrophy of hair follicles by lymphocyte 

invasion rather than scarring. However, some authors 

argued that it is the end-stage of other inflammatory cic-

atricial alopecias such as LPP, but this is yet to be con-

firmed
[42]

. 

Trichoscopic findings: According to Olszewska et al., 

trichoscopic features of classic Pseudopelade of Brocq 

are nonspecific
[40]

. It can manifest as smooth porcelain 

white skin to slight red tint with no follicular openings 

(Figure 42). Some solitary dystrophic hairs can also be 

seen at the periphery of the lesion with no indicative 

features of other cicatricial alopecia. In short, when there 

are no tubular perifollicular scales of LPP, no starburst 

hyperplasia of FD, and no arborizing vessels of DLE, the 

diagnosis is PPB
[42]

. 

 

 
 

Figure 42. Smooth porcelain white skin to slight red tint with 

no follicular openings[39] 

 

Conclusion 

In conclusion, trichoscopy is a very useful, handy, and 

noninvasive tool in the armamentarium of dermatologist 

for diagnosis of hair and scalp disorders. Nonetheless, 

diagnosis cannot be made without a clinical case ap-

proach, available data and histological readings in some 

cases. All should complement each other. 
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squamous cell carcinoma resection 
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Abstract: Squamous cell carcinoma frequently occurs in an individual with albinism. In this case, the growth of the 

squamous cell carcinoma was aggressive that it invaded the deltoid muscle. After an oncologic resection, there was a 

huge defect which required near total resection of the deltoid muscle. Loss of deltoid muscle will lead to the loss of 

abduction and anterior flexion at the shoulder. This could be debilitating in a person’s normal daily life and activities. 

Restoration of the shoulder abduction and flexion function with a pedicle bipolar latissimus dorsi flap transfer was 

chosen in this case due to the versatility and reliability of the flap. 
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Introduction 

Albinism is a genodermatosis with a high risk for 

non-melanocytic skin cancer, such as cutaneous squa-

mous cell carcinoma and basal cell carcinoma, in 

sun-exposed regions. Individuals with albinism lack the 

ability to synthesize melanin, a photo-protective pigment 

found in the basal layer of the epidermis which deter-

mines the skin colour.  

Squamous cell carcinoma (SCC) displays more rapid 

growth, has a greater tendency to invade deep structures 

such as muscle and bone, and to metastasize, as com-

pared to basal cell carcinoma (BCC)
[1]

. In this case, the 

squamous cell carcinoma had extended into the deltoid 

muscle. In order to completely remove the SCC, near 

total deltoid muscle resection was necessary. Absence of 

the deltoid muscle could be debilitating in a person’s 

normal daily life as the normal arm will be hanging 

weakly at the shoulder joint with a complete loss of ab-

duction and flexion. A functional muscle transfer using  

the trapezius, latissimus dorsi, pectoralis muscle, biceps 

or triceps is essential for the restoration of the shoulder 

function
[2]

. Restoration of the shoulder joint function 

may prevent the need for shoulder arthrodesis and there-

fore, the patient can still engage in his normal daily life 

and professional activity. A pedicle latissimus dorsi flap 

with a bipolar transfer was chosen in this case for the 

reconstruction of soft tissue at the shoulder. 

Case report 

A 45-year-old Malay male with albinism was constantly 

exposed to the sun due to his occupation as a fisherman. 

He underwent multiple excisions with or without a local 

flap and skin graft for numerous previous SCC and BCC. 

He noticed a rapidly growing, ulcerated and fungating 

lesion on his right shoulder measuring 10 x 10.5 cm
2
 that 

had grown within a month. Magnetic resonance imaging 

was done, which demonstrated that the lesion had ex-

tended into the deltoid muscle while sparing the sur-
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rounding muscles. He underwent wide local excision 

which included the affected deltoid muscle. Due to the 

loss of deltoid muscle and its large defect of 21 x 8 cm
2
, 

a pedicle bipolar musculocutaneous latissimus dorsi flap 

transfer was chosen to reconstruct the shoulder. 

The ipsilateral latissimus dorsi flap was designed ac-

cording to the size of the defect and harvested as a pedi-

cle musculocutaneous flap based on the thoracodorsal 

neurovascular bundle. A bipolar transfer was done where 

the origin and insertion of the latissimus dorsi was tran-

sected and raised as an island flap passing through the 

subcutaneous tunnel at the axilla. The flap was rotated 

180° where its origin was attached to the clavicle and 

acromion, and its insertion was attached to the remnant 

of the deltoid muscle at the deltoid tubercle (Figure 1). 

Postoperatively, his right arm was placed in an abducted 

and internally rotated position. The arm was maintained 

in an abduction orthosis for six weeks. After six weeks, 

he was started on active and passive physiotherapy. He 

was able to attain 100° flexion and abduction after a year 

(Figure 2). 

 

 
 

Figure 1. (A) Patient in lateral decubitus. Huge fungating le-

sion over the right shoulder 2cm margin taken. (B) Latissimus 

dorsi flap planning with a skin paddle of 24x7cm. (C) A Latis-

simus dorsi musculocutaneous flap harvested with both inser-

tion and origin is transected based on the thoracodorsal 

neurovascular bundle. (D) Bipolar transfer of the latissimus 

dorsi flap with a rotation of 180o. Primary closure of the donor 

site. 

 
 

Figure 2. (A, B) Contour of the right shoulder is almost similar 

with the left shoulder. (C) Full abduction. 
 

Discussion 

Squamous cell carcinoma is the second most common 

non-melanocytic skin cancer which contributes to sub-

stantial morbidity and mortality due to its potential to 

metastasize. Early recognition and resection of the tu-

mour may be curable. The incident rates of SCC in the 

Asian population is 1.3–2.6 per 100,000 persons annual-

ly. The risk quintuples in a person with albinism
[1]

. 

Oncologic wide resection of the lesion, together with 

the involved deltoid muscle, was indicated to attain a 

clear margin of cancer cells. A durable soft tissue recon-

struction was necessary, especially at mobile joints, to 

maintain the shoulder function which plays a major role 

in daily life
[3]

. Placing a flap, in comparison to skin graft, 

as wound coverage in a large defect is not only cosmeti-

cally better, but is also able to exceptionally withstand 

the radiation complications as it is less delicate and heals 

faster, owing to its own functional vascular circulation.  

Latissimus dorsi muscle flap is a workhorse flap 

which is highly versatile and reliable. The latissimus 

dorsi muscle is wide and expendable, with a long free- 

lying neurovascular bundle
[4]

. This will provide adequate 

coverage for a huge defect where a significant arc of 

rotation can be performed. In 1987, Itoh et al. reported 

the usage of latissimus dorsi innervated muscle flap as a 

replacement of the deltoid muscle
[5]

. In this case, the 

latissimus dorsi pedicle flap provided both functional 

muscle replacement and skin cover. Due to its close re-

semblance to the deltoid muscle in its cross-section and 

excursion, shoulder abduction and flexion can be main-

tained. Bipolar transfer is where the origin and insertion 
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site of the latissimus dorsi muscle is transected while 

retaining its functional vascular circulation, which is the 

thoracodorsal vascular bundle
[6]

. The muscle is then ro-

tated and attached to the remnant of the excised deltoid 

muscle at both ends. Torsion and tension of the pedicle 

were able to be avoided in a bipolar transfer. 

Conclusion 

Pedicle latissimus dorsi flap has advantages such as the 

ease of flap elevation, which is less time consuming, and 

a long calibre neurovascular bundle with a constant 

anatomy made it the preferable and reliable flap for ex-

tensive defect of the shoulder. It not only provides good 

function, but is also cosmetically acceptable.  
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Treatment of multiple scalp cylindroma 
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Abstract: Cylindroma is a rare, benign adnexal tumor of the skin. The most frequent tumor location is the head, espe-

cially the scalp, and neck area. This type of tumor can occur as solitary or multiple tumors. Tumor diagnosis is rela-

tively easy and is based on clinical findings and biopsy. The therapy of choice is surgical excision with parts or entire 

scalp excision depending on whether it is solitary or multiple tumor. We presented a 65-year-old male patient with 

multiple scalp tumors of 0.5–6 cm in diameter. An entire scalp excision was performed and the postoperative wounds 

(i.e., the periosteum of the skull and the fascia galea) were covered with free skin graft of partial thickness. In order to 

prevent profuse bleeding, we placed a tourniquet around his head and performed bilateral temporary ligature of tem-

poral artery prior to surgery. During the nine-year follow-up, there were no new tumors or tumor recurrence reported. 

Keywords: Skin tumors; cylindroma; turban tumor; scalp defects; scalp reconstruction 

Citation: Rončević R, Rončević D. Treatment of multiple scalp cylindroma. J Surg Dermatol 2016; 1(2): 100–102; 

http://dx.doi.org/10.18282/jsd.v1.i2.33. 
 

*Correspondence to: Radmilo Rončević, Baba Visnjina 26, 11000 Belgrade, Serbia, ronac@eunet.rs. 

Received: 12
th
 January 2016; Accepted: 28

th
 February 2016; Published Online: 1

st
 July 2016 

Introduction 

Dermal cylindroma is a benign tumor of the sweat glands 

differentiating toward either the eccrine or apocrine 

line
[1-11]

. The most frequent location is the head, espe-

cially the scalp, and neck area. It can occur as solitary or 

multiple lesions. The name cylindroma originated from 

the specific appearance of tumor cells with cylindrical 

pseudolumina. Cylindroma is a tumor of uncertain etio-

pathogenesis. There is a familial (i.e., genetic) base for 

the development of this tumor
[1-5]

. Due to its appearance 

on the scalp, multiple cylindromas are also called the 

‘turban tumor’. Malignant transformation of the tumor 

has been described in literature
[3-8]

. 

Cylindroma diagnosis is relatively easy and is based 

on clinical findings and biopsy. Cylindroma is character-

ized by circumscribed or poorly circumscribed dermal 

tumor without attachment to the epidermis, movable 

from the underlying surface, and with characteristic his-

tological and immunohistological findings. The treatment 

of choice for cylindroma is surgical excision. Other 

treatments include electrodesiccation with curettage, 

cryotherapy, carbon dioxide laser treatment, and irradia-

tion therapy. Multiple cylindromas usually require exten-

sive plastic surgery in single or multiple procedures.  

Materials and methods 

Case Report 

A 65-year-old male patient had a long-standing history of 

multiple scalp tumors of 0.5–6 cm in diameter, with pro-

gressive growth over the past two years (Figure 1). The 

skin over the tumors looked like normal skin. The tumors 

were painless, circumscribed, and movable from the un-

derlying surface. There were no palpable lymph nodes in 

the head and neck area. Routine laboratory panel results 

were normal. One small tumor was removed via deep 

biopsy and submitted for histological examination. His-

tological findings confirmed clinical diagnosis of cylin-

droma. Since there were a number of tumors found on 
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the scalp, we decided to excise the entire scalp. In order 

to prevent profuse bleeding, a tourniquet was placed 

around the head (around the forehead and below the 

nape) and bilateral temporary transcutaneous ligature of 

superficial temporal artery was performed prior to sur-

gery. The excision of the scalp was completed with 

minimal bleeding. Surgical wounds (i.e., skull perioste-

um and fascia galea) were covered with free 

split-thickness skin graft (Figure 2). Upon completion of 

the operation, ligature of temporal arteries were re-

moved.    
 

 
Figure 1. Before surgery 

 
 

 

 
Figure 2. One month after surgery 

 
 

Results 

The entire scalp was excised via extensive surgical pro-

cedure with minimal bleeding. Numerous scalp tumors 

 

were removed (Figures 1 and 2). Good–even excel-

lent–long lasting, therapeutic, functional, aesthetic, and 

hygienic results were achieved after six weeks of surgery. 

During the nine-year follow-up, there were neither new 

tumors in the region of the excised scalp nor tumor re-

currence reported. 

Discussion 

There is already substantial consensus, both in literature 

and in practice, regarding the main characteristics of 

cylindroma–its clinical picture, diagnosis, prognosis, 

histological, and immunohistological image; thus, these 

will not be discussed. Tumor therapies discussed were 

usually within the scope of surgeons and dermatologists; 

hence, no full consensus was reached with respect to 

therapy. 

Surgeons would advocate and implement surgical 

treatment almost exclusively. Dermatologists often im-

plement non-surgical methods of treatment (cryotherapy, 

laser treatment, electrodesiccation with curettage, and 

irradiation therapy). Both surgical and nonsurgical me-

thods have advantages and disadvantages. 

The advantage of surgical therapy is that it achieves 

radical removal of the tumor, which implies minimal risk 

of recurrence and malignant tumor transformation. In 

addition, surgical therapy significantly reduces treatment 

time. However, surgical therapy is considered an aggres-

sive and invasive method which requires anesthesia and 

special conditions. Nonsurgical methods for treating cyl-

indroma in appropriate cases often achieve good, even 

excellent, results but there is a possibility of malignant 

transformation or recurrence, as well as the possibility 

of basal or squamous cell skin cancer occurrence due to 

the application of these nonsurgical methods. Moreover, 

nonsurgical methods would prolong tumor treatment. 

In cases of numerous large cylindromas, the only real 

therapy is via surgery. In such cases, applying nonsurgi-

cal methods would be a professional error, a ‘vitium ar-

tis’. It is often emphasized that nonsurgical methods are 

applied when patients are in poor general health and thus 

are unsuitable for surgery. For contemporary surgery 

with modern anesthesia and resuscitation (preoperative, 

intraoperative, and postoperative), rarely are there con-

traindications for surgery due to patients’ poor general 

health. Cylindroma, even multiple ones, do not require 

large surgical procedures that last a long time. An entire 

scalp excision is not a large and risky procedure if proper 

procedures are applied, such as methods to prevent pro-

fuse bleeding. By placing a tourniquet around the   

patient’s head and performing temporary transcutaneous  
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temporal artery ligation, an extensive operation–which is 

always accompanied by extensive bleeding–can be safely 

performed with minimal bleeding. It is often stated that 

nonsurgical methods are applied when a patient refuses 

surgical treatment. If a conscientious physician suffi-

ciently explains the advantages and disadvantages of the 

treatments, a patient will usually accept the safest  

method. 

Conclusion 

In cases of scalp cylindromas, especially in cases of mul-

tiple scalp cylindromas, surgical therapy is the therapy of 

choice. It is possible to achieve good results by utilizing 

different nonsurgical methods of treatment but there is 

always a risk of tumor recurrence and malignant trans-

formation.  
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Abstract: Dermatosis papulosa nigra (DPN) is a superficial, black or brown benign papule that develops mainly in 

dark-skinned individuals over the face and neck. Clinically seborrheic keratosis shows a stuck-on appearance that 

differentiates it from DPN. Histopathological examination describes that both are identical. Many types of lasers are 

used as treatments for it. Traditional surgical procedures such as curettage, electrosurgery, and snip/shave excision are 

still considered as a therapeutic modality. Although electrodesiccation (ED) is a simple procedure, studies on ED use 

for DPN with a good number of cases are lacking. This paper presents the evaluation safety, efficacy and 

cost-effectiveness of ED for the treatment of DPN in Fitzpatrick‟s skin type IV to VI. A total of 40 patients (11 male 

and 29 female) with DPN over the face and neck with skin type IV–VI were included. Superficial ED (monopolar, 

low, 2–3.5 W) was done by just touching the lesion under topical anesthesia. All preoperative photographs as well as 

2-, 4- and 8-week post-procedure photographs were examined by two independent dermatologists who had no prior 

information concerning the procedure, (both known hereafter as “blinded observer”): one for examining efficacy in 

terms of poor improvement (0%–25%), fair (26%–50%), good (51%–75%), or excellent (76%–100%), by counting 

completely cleared lesions; and the other for examining side effects in terms of hypo/hyperpigmentation and scarring.  

As a result, 85% of patients showed excellent improvement (>75% clearance), 7.5% good (51%–75% clearance), 5% 

fair (26%–50% clearance) and 2% poor (0–25% clearance) as measured by the “blinded” observer. Post-inflammatory 

hyperpigmentation was observed in 15% cases, whereas hypo-pigmentation was documented in 7.5% cases. Only in 

two cases (5%) was lesional scarring noted. Those complications were cleared after eight weeks. In this study, ED was 

observed to be an effective, well-tolerated and cost-effective method for treatment of DPN in colored skin. Complica-

tions were few, and therapy was performed appropriately with effective postoperative measures. 

Keywords: Dermatosis papulosa nigra (DPN); electrodesiccation; colored skin 

Citation: Gorai S, Seth J, Bindal A, Samanta AB, Nag S, et al. Electrosurgery in dermatosis papulosa nigra: An effec-

tive, well-tolerated but less documented tool. J Surg Dermatol 2016; 1(2): 103–107; http://dx.doi.org/ 10.18282/jsd. 

v1.i2.26. 
 

* Correspondence to: Surajit Gorai, Department of Dermatology, Venereology & Leprology, Burdwan Medical College & Hospital, 

Burdwan, West Bengal, India, drsgorai@gmail.com. 

Received: 28
th
 December 2015; Accepted: 28

th
 February 2016; Published Online: 24

th
 June 2016

Introduction 

Dermatosis papulosa nigra (DPN) is a superficial, black 

or brown, smooth surfaced, benign papule that develops 

mainly in dark-skinned individuals. They grow in size 

and number, yet individual lesions remain small, mainly 



Electrosurgery in dermatosis papulosa nigra: An effective, well-tolerated but less documented tool 

104 

 doi: 10.18282/jsd.v1.i2.26 

affecting the face and neck region. Treatment is indicated 

mainly for aesthetics. Sometimes larger lesions may raise 

suspicions of untoward complications but proper coun-

selling regarding a benign course will suffice in most of 

the cases. Spontaneous regression of lesion is rare. Clin-

ically seborrheic keratosis shows a stuck-on appearance 

that differentiates it from DPN. However, histopatholog-

ically they are identical. Many experts consider DPN 

to be a variant of seborrheic keratoses
[1]

.   

A few studies have documented lasers as treatment for 

seborrheic keratoses
[2]

. So, different lasers such as pulse 

dye treatment (PDL), potassium titanyl phosphate (KTP), 

and neodymium-doped yttrium aluminium garnet 

(Nd:YAG) are used for the treatment of DPN with vary-

ing success
[3]

. Though lasers are the recent trend, tradi-

tional surgical procedures such as curettage, electrosurgery 

and snip/shave excision are still considered as therapeu-

tic modalities. Post-inflammatory pigmentary complica-

tions are the primary concern in colored skin.   

Electrodesiccation (ED) is a very simple, efficacious, and 

low-cost modality used in dermatosurgery. Many dis- 

eases such as verucca, molluscum, milia, epidermal nevi, 

skin tags, pyogenic granuloma, etc., can be treated effec-

tively by ED
[4]

. However, this modality is less docu-

mented for DPN treatment as a single effective therapy. 

ED also serves as a therapeutic modality for seborrheic 

keratoses even though studies in DPN lacked significant 

number of cases. The aim of the present study was to 

examine the safety, efficacy and cost-effectiveness of this 

age-old ED procedure for the treatment of DPN in Fitz-

patrick‟s skin type IV to VI. 

Materials and methods 

A total of 40 patients with DPN on the face and neck 

with skin type IV–VI were recruited from the outpatient 

department for this prospective, non-randomized and 

double-blind study. It was carried out from Jan 2015 till 

June 2015. Willing patients of over 18 years old, with 

skin type IV–VI and clinically having more than four 

DPN lesions, were recruited after obtaining informed 

consent. Patients who received prior treatment for DPN, 

patients with cardiac pacemaker, and pregnant ladies 

were excluded from the study. After taking pre-procedure 

photograph, EMLA (2.5% lignocaine + 2.5% prilocaine) 

was applied under occlusion for 50–60 min. Then, with 

the angled fine tip probe, superficial ED (monopolar, low, 

2–3.5 W) was performed by just touching the lesions 

momentarily, considering grayish white discoloration as 

the end point. The patients who volunteered were ob-

served. After treatment, each of them was asked about 

the prevalence of pain and burning sensations. They were 

also examined for erythema and edema. In four cases 

(where lesions were extensively distributed over the 

whole face and neck), all the lesions were treated in a 

single sitting. Postoperatively, all the patients were pre-

scribed with topical fusidic acid and hydrocortisone 

cream for a period of seven days. Additional chemical 

(30 SPF) sunscreen was prescribed for four weeks. After 

the second week, monthly follow-up sessions were done 

on the patients for three months. Photographs were taken 

in each follow-up session. All preoperative photographs 

as well as 2-week, 4-week and 8-week post-procedure 

photographs were examined by two independent derma-

tologists who had no prior information concerning the 

procedure or patient selection, (both known hereafter  

as “blinded observer”) to rate the efficacy and side    

effects. Efficacy was analyzed as poor improvement 

(0–25%), fair (26%–50%), good (51%–75%), or excel-

lent (76%–100%) by counting completely cleared le-

sions
[5]

. Side effects were examined in terms of 

hypo/hyperpigmentation and scarring. 

Results 

A total of 40 patients (11 male and 29 female) were in-

cluded in the study. All of them are Indians who reside in 

West Bengal. The age distribution was 19–62 years old. 

Gender distribution according to skin types is stated in 

Table 1. Each patient was assessed for the total number 

of lesions, with photographs taken preoperation and two 

weeks postoperation. Rate of efficacy, as measured in 

terms of complete clearance of lesions, was expressed in 

percentage. Incomplete clearance of lesion was regarded 

as non-clearance. 85% of patients showed excellent im-

provement (> 75% clearance), 7.5% good (51%–75% 

clearance), 5% fair (26%–50% clearance) and 2% poor 

(0–25% clearance) as measured by the “blinded observer” 

(Figure 1). In the „excellent‟ group, 58.8% demonstrated 

100% clearance of lesion. In the immediate postoperative 

period, there was localized erythema (85%) and edema 

(70%) over the ED sites (Figure 2). Figure 3 showed the 

left side of the face and neck of a patient preoperatively. 

Figure 4 showed excellent result postoperatively. 3 pa-

tients (7.5%) complained of mild pain during the proce-

dure and therefore reapplication of topical anesthetic 

agent for another 15 mins was required. 4 (10%) patients 

reported burning sensation instantly after the procedure.   

Photographs at two weeks post-procedure and monthly 

for three months thereafter were evaluated by the 

“blinded observer” for documentation of complications. 

Post-inflammatory hyperpigmentation was observed in 

15% cases and hypopigmentation was documented 
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in 7.5% cases. In 2 cases (5%), lesional scarring was 

observed (Figure 5). One of the patients had an exten-

sive lesion that required a second sitting for total re-

moval. After eight weeks of pigmentary changes and 

scarring, the results were not perceptible. 

 

Table 1. Skin types with sex distribution 

SKIN TYPES Male Female 

IV 3 11 

V 6 14 

VI 2 4 

Total 11 29 

 

 

 

Figure 1. Therapeutic efficacy, two weeks after treatment 

 

 

 

Figure 2. Immediate complications after treatment 

 

Discussion  

Our study revealed that ED is safe, well tolerated and 

efficacious in removing DPN painlessly by using topical 

anesthesia under occlusion for an adequate duration. 

Studies with quantitative assessment of the number of 

lesion clearances well established its efficacy. In a rando- 

 
Figure 3. Pre-operative photograph showing extensive lesions  

 

 
 

Figure 4. Postoperative photograph showing almost no lesion  
 

mized control trial of ED, curettage and PDL by Garcia 

and colleagues showed that there was no significant dif-

ference in clinical efficacy among these three procedures. 

In their study, one “blinded observer” evaluated and rec-

orded the findings from pre- and post-procedure photo-

graphs. “Blinded observers” performed a global 

assessment without quantification by lesional count. The 

assessment reported that patients favored ED over others, 

including PDL, due to lesser pain. In the same study, 

patients preferred ED with best cosmetic outcome fol-

lowed by curettage and laser
[6]

. Niang and team carried 

out a prospective study on 30 DPN patients in Senegal. 

The analysis of results over a period of six months 

demonstrated ED as a perfect therapeutic modality
[7]

. 

Multiple expensive and high technology lasers were 

capturing the market gradually for different cosmetic and 

dermatosurgical conditions. Certain lasers other than 

PDL have been in trials in DPN; however, successful 

techniques with lasers were not as convincing compared 

to trusted age-old ED. Kundu et al. compared ED with   
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Figure 5. Late complications 

KTP laser for DPN in 14 subjects (skin type IV to VI) 

with a split-face model and the study demonstrated that 

in terms of efficacy, the ED and KTP lasers had no sig-

nificant difference. The analysis showed that a small 

number of patients experienced discomfort with KTP 

laser as compared to ED, in the event of both cases  

having no administration of anesthesia in the study proto-

col
[5]

. 

In darker skin types, the most detrimental side effect is 

post-inflammatory pigment alteration. In the case of 

DPN patients who seek it exclusively for cosmetic con-

cerns, post-inflammatory pigment alteration usually af-

fects patient satisfaction. In our study, post-inflammatory 

hyperpigmentation was observed only in a small number 

of cases after two weeks, and it would disappear after 

8–12 weeks with minimal therapy. In contrast, a study by 

Gracia MS et al. reported a high rate (50%) of 

post-inflammatory hyperpigmentation
[6]

. These were due 

to the removal of each lesion after ED by a gauge piece 

for depth assessment, as per study protocol. The better 

outcome in terms of pigmentary complication in our 

study was explained by the accurate depth assessment 

and the dried residue being left as it was after reaching 

the end point without wiping it out. Along with that, we 

prescribed post-procedural topical antibiotic and least 

potent steroid combination for a certain period of days 

with sunscreen applied, which contributed to the result
[5]

.  

Minor side effect profile was observed in darker skin 

type. We encountered no recurrence after three months of 

follow-up sessions. Immediate postoperative lesional 

mild erythema and edema disappeared within 3–5 days 

afterward. A few cases of post-inflammatory hypopig-

mentation were also observed after a week, which there-

after healed within 4–6 weeks. Minimal scarring that was 

perceived in two cases disappeared within eight weeks. 

ED targets each lesion separately, and care should be 

taken for it to be kept superficial in order to avoid 

post-inflammatory hyperpigmentation. This method re-

quires time compared to laser. In the case of multiple 

lesions, more than one sitting may be needed
[8]

. Katz et 

al. discussed erbium-doped 1550 nm fractionated laser as 

an effective tool for DPN though it was based on a single 

patient evaluated by a “blinded observer”. The improve-

ment rate of 75% was based on global assessment instead 

of lesion count
[9]

. Schweiger described an improvement 

of 70%–90% with long-pulsed Nd:YAG in two patients. 

However, the assessment method was not described
[3]

.
 

The presented study was restricted due to requirement 

of long-term follow-up session and the process of juxta-

position with other modalities. Further research is sug-

gested to distinguish this method for treatment modalities. 

Cost-effective measures optimized for Indian scenario 

should be evaluated. ED machines are simple, cheap and 

affordable. In contrast, lasers have higher cost and limit- 

ed availability at specific centers. Treatment outcome of 

DPN with a laser is inadequate. Hereby, we have shown 

that a simple ED is an effective method for treating a 

condition such as DPN. The procedure was judicious, 

and with appropriate postoperative measurement, com-

plications were able to be reduced. 

Conclusion  

The current study observed ED to be an effective, 
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well-tolerated and cost-effective method for the treat-

ment of DPN in colored skin. Complications are minimal 

if the therapy procedure is performed accurately with 

effective postoperative measurement. 
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Abstract: Periorbital dark circles (PODC) are a common worldwide cosmetic problem. It is difficult to treat due to 

complications in its pathogenesis and aetiology. Available lines of treatment for PODC include whitening creams, 

topical retinoid acid, chemical peeling, laser therapy, carboxytherapy, autologous fat transplantation, injectable fillers 

and surgery (blepharoplasty).The aim of this study isto evaluate and compare the efficacy of chemical peels using 

trichloroacetic acid (3.75%) and lactic acid (15%) in a gel formula with that of carboxytherapy, in the treatment of 

periorbital hyperpigmentation.Two groups of patients with PODC were included in the study, named Group A and B in 

which each group consisted of 15 patients. Group A was assigned for patients who received treatment with chemical 

peeling with a combination of trichloroacetic acid (3.75%) and lactic acid (15%) in a gel formula, once a week for four 

weeks. Group B was assigned for patients who received carboxytherapy that was performed by subcutaneous and 

intradermal injection of CO2 once a week for four weeks. All patients were assessed by digital photographs, before and 

after treatment, by observing the improvement in the grade of PODC. Reports of patient satisfaction and global toler-

ance were evaluated by three medical observers. There was a significant improvement in the grade of PODC in both 

groups. The degree of improvement of PODC in group A was excellent, with good grade in 93.4% of the treated pa-

tients while fair grade in 6.6% of them. There was a statistically significant improvement in the pigmented type. The 

degree of improvement of PODC in group B was excellent, with good grade in 86.7% of the treated patients while fair 

grade in 13.3% of them. However, no statistically significant difference between the two groups was observed. Mini-

mal and transient side effects were noticed; however, it did not require further treatment. In conclusion, the two meth-

ods of treatment were effective in the treatment of PODC, with the improvement of PODC observed from the first 

treatment session with both chemical peeling and carboxytherapy. 
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Introduction 

Periorbital dark circles (PODC) are known as bilateral 

homogeneous pigmentation on the periorbital areas. The 

condition is a common cosmetic problem affecting indi-

viduals of any age. Both sexes and any race can be af-

fected. It becomes worse with the aging process and it 

can cause complaints of major annoyance, especially for 

female patients. PODC interferes with the appearance of 

the face, giving the patient a tired, sad look and an aging 

appearance
[1,2]

. 

Hyperchromia of the periorbital area can be classified 

into primary (idiopathic) type and secondary type, which 

is associated with systemic or local diseases of known 

causes
[3]

. Secondary PODC may be caused by multiple 

etiologic factors such as familial or ethnic tendency, pe-

riorbital edema and post-inflammatory hyperpigmenta-

tion, resulting from atopic or allergic contact dermatitis, 

medications and systemic diseases. Other causes that 

can be considered are fatigue, smoking, excessive sun 

exposure, superficial location of vasculature of the eye 

lids, tear trough depression and shadowing due to laxity 

of the skin
[1,2]

. 

In fact, PODC can be a combination of the above - 

mentioned factors
[4]

.On the other hand, it has been sug-

gested that cutaneous hyperchromia of the orbital region 

is not associated with underlying diseases in many cases, 

as it can affect completely normal people
[5]

. Available 

treatments for PODC include topical bleaching agents, 

chemical peeling, carboxytherapy, laser therapy, injecta-

ble fillers, autologous fat transplantation and surgery 

(blepharoplasty)
[6,7]

. 

Chemical peeling is considered as a simple in-office 

technique. It is a medical procedure causing controlled 

damage to the skin, in which regeneration and rejuvena-

tion of tissues occur after the healing process. It can be 

classified into three basic types according to the histo-

logic depth of injury, i.e., superficial, medium and deep 

peeling. The first type affects only the epidermis down to 

the basal layer. The medium peel affects the papillary 

portion of the dermis, whereas the deep type can reach 

the reticular dermis. Chemical peels are widely used for 

depigmentation alone or in combination with other topi-

cal agents
[8]

. 

Carboxytherapy is the administration of carbon diox-

ide (CO2) gas for therapeutic purposes. It is used for the 

treatment of many cosmetic problems such as PODC, 

striae alba, improvement of cellulite, lipolysis, and reju-

venation of the face. It works by increasing blood flow to 

the injected region. Carboxytherapy also increases the 

deposition of collagen in the skin, giving the patient a 

young and healthy appearance
[9]

. 

This study will evaluate the efficacy and safety of a 

novel superficial chemical peeling technique consisting  

 

of a combination of trichloroacetic acid (TCA) 3.75% 

and lactic acid (LA) 15% in a gel formula (this combina-

tion increases the depth of penetration without using high 

concentration of the agents used, and has no adverse ef-

fects such as scarring and permanent depigmentation), 

and comparing it with carboxytherapy. 

Methods 

Upon approval from the research ethics committee of 

Faculty of Medicine of Tanta University (approval code 

2655/08/14), this study was conducted on 30 patients 

with PODC, recruited from the Out-Patient Clinic of 

Dermatology and Venereology Department of Tanta 

University Hospital from August 2014 to March 2015. 

The patient inclusion criteria were namely patients with 

newly diagnosed cases who were otherwise clinically 

free, and patients not receiving any PODC treatment in 

the last six months. Patients with history of keloid scar-

ring, bleeding tendency, and photosensitivity or hyper-

sensitivity to the treatment components were excluded 

from this study. An informed consent was taken from 

every patient after full explanation of the procedure, risks 

and purpose of the study. 

All patients were subjected to detailed history taking, 

thorough general and dermatological examination, eval-

uation of patient’s skin type and evaluation before and 

after the treatment based on the type of PODC, i.e., 

whether it is pigmented (brown color), vascular (blue/ 

pink/purple color) or mixed type. Assessment of the 

grade of PODC was conducted in comparison to the sur-

rounding skin, which is as follows
[10]

:  

Grade 0: Skin color comparable to other facial skin 

areas. 

Grade 1: Faint pigmentation of infraorbital fold (bi-

lateral). 

Grade 2: Pigmentation more pronounced. 

Grade 3: Deep dark color, all 4 lids involved. 

Grade 4: Grade 3 + pigmentation spreading beyond 

infraorbital fold. 

The improvement was graded as 0% to 25% (poor), 

26% to 50% (fair), 51% to 75% (good) and 76% to 100% 

(excellent), which was done by three medical observers.  

The patients were requested to estimate the clinical re-

sults and choose one out of the four categories: not satis-

fied, slightly satisfied, satisfied and very satisfied. Safety 

was assessed by evaluating global tolerance (poor, fair, 

good and excellent) and adverse effects. All patients 

were photographed before and after the treatment. The 

patients were divided into two groups named group A 

and B, with each group consisting of 15 patients. 
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Group A 

A combination of peeling agents consisting of TCA in 

the concentration of 3.75% and LA of 15% was prepared 

in a gel formula
[11]

. The patients were subjected to expe-

rience peeling every week for four weeks. Cleaning of 

the skin was carried out using a moistened wipe damp-

ened with a combination of acidified hydroalcoholic so-

lution with citric acid. For accurate application of the gel, 

a rigid device applicator covered with a thin spongy ma-

terial was used. During every session, 4 layers of the peel 

were applied to periorbital area. The gel was applied for 

1–2 min in the 1
st
, 2

nd
, and penultimate layer, and about 5 

min in the last layer. The duration of each session was 

8–11 min. Neutralization of the gel was done by a mois-

tened wipe with 12% solution of arginine and the pa-

tients washed the treated area with pure water afterwards. 

All patients were advised to avoid rubbing the periorbital 

area, avoid sun exposure, use sunscreen and wear sun-

glasses. 

Group B 

Patients underwent a combination of intradermal and 

subcutaneous injections of CO2 once a week for four 

weeks
[12]

. The instrument used was carboxytherapy de-

vice (Concerto SN: CO 501-0600. Italy). The injections 

were performed bilaterally in the lateral upper and lower 

eyelid. A 32G needle was used to perform the injections. 

A total amount of gas was administered at 1–2 mL at 

each side, with flow rate of 1 cc/sec. The average time 

for each session was between 5–7 min. External com-

pression was avoided, as it may lead to leakage of the 

gas through the skin. Routine follow-ups and evaluation 

of improvement for every patient were conducted every 

week throughout the treatment course for at least one 

month after finishing the treatment.  

Statistical analysis 

The collected data were organized, tabulated and statis-

tically analyzed using Statistical Package for the Social 

Sciences (SPSS) software version 20. For qualitative 

data, comparison between two groups or more was done 

using Chi-square test (χ
2
). For comparison between 

means of the two groups, parametric analysis (t-test) and 

non-parametric analysis (Z value of Mann-Whitney U 

test) were used. For comparison between means of the 

same group before and after treatment, parametric analy-

sis (paired t-test) and non-parametric analysis (Z value of 

Wilcoxon Signed Ranks test) were used. A comparison 

was done between two groups using the hypothesis test 

of proportions or Z test, by calculating the percentage of 

changes of pre- and post-treatment. Correlation between 

variables was evaluated using Pearson’s correlation coef-

ficient. The significance level was adopted at p < 0.05 

for interpretation of the tested results
[13,14]

. 

Results 

30 female patients were included in the current study. 

They were divided into 15 patients in each group. Their 

age ranged from 18–50 years (median: 24). The duration 

of the disease was 3–10 years (median: 5) with no statis-

tically significant difference found between the two 

studied groups. 

Results of group A 

The patients’ skin types were presented as follows: 1 

patient (6.7%) with skin type II, 10 patients (66.7%) with 

skin type III while 4 patients (26.6%) experienced skin 

type IV. The patients were categorized into several skin 

types, i.e., 8 patients (53.3%) with pigmented type of 

PODC whereas 7 patients (46.7%) with mixed type. Im-

provement in skin color was observed in most patients 

from the first session of peeling until further improve-

ment thereafter. There was a statistically significant im-

provement in the grade of PODC (p < 0.001) as shown in 

Table 1. 

All patients were satisfied with the treatment. None of 

the patients reported that PODC worsened after the 

treatment. The evaluation of every patient’s degree of 

improvement by three medical observers revealed an 

excellent improvement in 46.7% of the patients (Figure 1), 

with good and fair results in 46.7% and 6.6% of them, 

respectively (Figures 2 and 3). Patient satisfaction result 

was as follows: very satisfied (33.3%), satisfied (53.3%) 

and slightly satisfied (13.3%). The procedure was toler-

ated with excellent global tolerance in 33.3% of the pa-

tients, whereas 46.6% and 20% of them showed good 

and poor tolerance, respectively, as shown in Table 2. 

Some participants (40%) tolerated the chemical peel-

ing treatment’s minimal side effects known as tingling. 

On the other hand, 20% of patients experienced itching, 

46.6% had mild burning sensation, while the other 33.3% 

and 20% of them had erythema, and exfoliation and dry-

ness, respectively. The occurrence of exfoliation was 

most relevant at 24–48 h after the peeling treatment. 

However, all these symptoms existed for a short duration 

of time and did not require further treatment.
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Table 1. Comparison between groups based on grade of PODC before and after treatment 

  
Chemical peeling (N = 15) Carboxytherapy (N = 15) 

Z p 
No. % No. % 

 0 0 0 0 0   

Grade of PODC before treatment 1 2 13.3 2 13.3 

Z = 0.726 0.468 
 2 6 40.0 3 20.0 

 3 5 33.3 8 53.3 

 4 2 13.3 2 13.3 

        

Grade of PODC after treatment 0 10 66.7 9 60.0 

Z = 0.342 0.732 

 1 4 26.7 5 33.3 

 2 1 6.7 1 6.7 

 3 0 0 0 0 

 4 0 0 0 0 

 Z 3.531* 3.482*  

 p < 0.001* < 0.001*  

Z: Z value for Mann Whitney test 

 

  
 

Figure 1. Patient with PODC as seen before (A), and after (B), 

chemical peeling treatment, who was diagnosed as pigmented 

type grade 3 PODC and showed excellent improvement 

 

 
 

Figure 2. Patient with PODC as seen before (A), and after (B), 

chemical peeling treatment, who was diagnosed as pigmented 

type grade 3 PODC and showed good improvement 

 

The relationship between type of PODC and its degree 

of improvement showed significant improvement in 

pigmented type of PODC (p = 0.005) as shown in Table 3. 

Results of group B 

The patients’ skin types were presented as follows: 5 

patients (33.3%) with skin type II, 7 patients (46.7%) 

with skin type III and 3 patients (20%) with skin type IV. 

The patients were divided into several skin types, i.e., 7  

 

   
 

Figure 3. Patient with PODC as seen before (A), and after (B), 

chemical peeling treatment, who was diagnosed as pigmented 

type grade 3 PODC and showed fair improvement 

 

patients (46.7%) with pigmented type of PODC, 6 pa-

tients (40%) with mixed type, and 2 patients (13.3%) 

with vascular type. The patients reported improvement 

in both PODC and wrinkles. There was a statistically 

significant improvement in the grade of PODC       

(p < 0.001) as shown in Table 1. 

The evaluation of every patient’s degree of improve-

ment by three medical observers reported an excellent 

result in 46.7% of the patients (Figure 4), with good and 

fair results in 40% and 13.3% of them, respectively 

(Figures 5 and 6). The patient satisfaction result was as 

follows: very satisfied (40%), satisfied (53.3%) and 

slightly satisfied (6.7%). The procedure was tolerated 

with excellent global tolerance in 33.3% of the patients, 

whereas 53.3% and 13.3% of them showed good and 

poor tolerance, respectively, as shown in Table 2. 

Most participants (33.3%) tolerated carboxytherapy 

treatment with minimal side effects of minor pain at site  

of injection; however, the pain was temporary and 

limited to the site of injection. Edema was found in 26.6% 

of the patients (which totally disappeared 10 min after the 

A B 

A B 

A B 
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session; however, it continued for 24 h in a few patients), 

20% experienced burning sensation, whereas 6.6% re-

ported mild ecchymosis. All of these side effects were only 

temporary and most of the patients tolerated it very well. 

The relationship between type and degree of improve-

ment of PODC was presented in Table 3 and shows no 

significant difference in the improvement of different 

type of PODC.

Table 2. Comparison between groups according to degree of improvement, patient satisfaction and global tolerance 

 

 

 

Chemical peeling (N = 15) Carboxytherapy (N = 15) 
χ

2
 

MC
p 

No. % No. % 

Degree of improvement       

Poor response (0%–25%) 0 0.0 0 0.0   

Fair response (26%–50%) 1 6.6 2 13.3 

0.540 1.000 Good response (51%–75%) 7 46.7 6 40.0 

Excellent response (≥76%) 7 46.7 7 46.7 

Patient satisfaction       

Not satisfied 0 0.0 0 0.0   

Slightly satisfied 2 13.3 1 6.7 0.555 1.000 

Satisfied 8 53.3 8 53.3   

Very satisfied 5 33.3 6 40.0   

Global tolerance       

Poor 0 0.0 0 0.0   

Fair 3 20.0 2 13.3   

Good 7 46.6 8 53.3 0.394 1.000 

Excellent 5 33.3 5 33.3   

2: value for Chi square; MC: Monte Carlo test 

Table 3. Relationship between degrees of improvement and type of PODC 

 Type of PODC 

Degree of improvement 

χ
2
 p Fair Good Excellent 

No. % No. % No. % 

Group A Mixed 1 100.0 6 85.7 0 0.0 

10.500* 0.005* Pigmented 0 0.0 1 14.3 7 100.0 

Vascular 0 0.0 0 0.0 0 0.0 

Group B Mixed 1 50.0 2 33.3 3 42.9 

3.296 0.742 Pigmented 1 50.0 4 66.7 2 28.6 

Vascular 0 0.0 0 0.0 2 28.6 

2: Chi square test; FE: Fisher Exact test; *Statistically significant at p ≤ 0.05 

 

 

Figure 4. Patient with PODC as seen before (A), and after (B), 

the treatment of carboxytherapy, who was diagnosed as pig-

mented type grade 2 PODC and showed excellent improvement 

  

Figure 5. Patient with PODC as seen before (A), and after (B), 

the treatment of carboxytherapy, who was diagnosed as pig-

mented type grade 3 PODC and showed good improvement 

overall especially in the periorbital wrinkles area 

A B A B 
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Figure 6. Patient with PODC as seen before (A), and after (B), 

the treatment of carboxytherapy, who was diagnosed as pig-

mented type grade 2 PODC and showed fair improvement 

 

Comparison between group A and B 

There was no statistically significant difference in the 

improvement of the PODC grade between the groups, as 

shown in Table 1. The degree of improvement of PODC, 

patient satisfaction and global tolerance also showed no 

statistically significant difference between the two stud-

ied groups (Table 2).In addition, there was no significant 

correlation between either age or duration of the PODC 

and degree of improvement in both groups. 

Discussion 

The etiology of PODC may be multifactorial with none 

of the etiologic agent predominating. That is why there is 

no treatment of choice for PODC; in truth, published 

research are still deficient with regard to this prob-

lem
[15,16]

.  

Chemical peeling is a simple in-office procedure that 

has evolved over the years. It is based on causing chem-

ical injury to the skin that leads to the regeneration of 

new healthy layers. It is a simple and cheap technique 

which needs fewer instruments to rejuvenate the skin
[17]

. 

Although carboxytherapy is widely used in many 

fields, only a few researches concerning its application in 

aesthetic medicine were published. It was discovered that 

it improves skin elasticity, circulation, aids collagen re-

pair and destroys localized fatty deposits
[18]

.   

In the current study, the degree of improvement of 

PODC treated with chemical peeling in group A was 

found to be excellent in 46.7% of the patients, while 

showing good and fair result in 46.7% and 6.6% of them, 

respectively. None of the patients’ skin became worse or 

did not respond to the treatment. Statistically significant 

improvement in the grade of PODC was reported      

(p < 0.001). This result was even better than the results 

of a previous study by Vavouli et al. who performed 

chemical peeling with the same chemical combination 

for infraorbital dark circles. They reported an excellent 

response in 16.6% of the patients, while 40.0%, 36.7% 

and 6.6% of them showing good, fair and poor result, 

respectively
[11]

.  

In the present study, 33.3% of the studied patients 

were very satisfied with the results, 53.3% were satisfied 

and 13.3% were slightly satisfied. This was in agreement 

with the study by Vavouli et al., in which they reported 

that the patient satisfaction result was 63.3% responded 

to be very satisfied, with slightly satisfied in 23.3% of 

them, while the other 13.3% were dissatisfied
[11]

. 

In this study, the patient global tolerance was found 

to be 33.3% excellent, 46.6% good and 20% fair in the 

patients, respectively. This finding was in accordance 

with Vavouli et al., who reported 46.7% excellent toler-

ance in the patients, while 30.0% and 23.3% of them 

showed good and fair tolerance, respectively
[11]

.  

The side effects were minimal and listed as transient 

in the patients. 46.6% of patients experienced burning 

sensation, 40% had tingling, 33.3% presented with ery-

thema, 20% manifested itching and the other 20% had 

skin dryness. At the same time, Vavouli et al. discovered 

the same side effects which were not considered as re-

strictive factor to the patients
[11]

. This was the first study 

to find out that this combination of chemical peeling was 

significantly much more effective for PODC of pig-

mented type as compared to other types.  

This could be explained by the fact that TCA applica-

tion on the skin produces injury to the epidermis and 

upper dermis, as well as coagulation of skin proteins and 

melanin dispersion. This is followed by regeneration of 

new cells with increased collagen formation, which leads 

to the increase in the volume of epidermis and dermis. 

Many factors affect the depth of skin necrosis such as the 

increase in the concentration of TCA, application of TCA 

on a more permeable skin, increase in the number of skin 

layers used in the same treatment session, prolongation 

of contact time with the skin, the number of previously 

performed sessions, the duration between sessions, and 

the patient’s skin type
[19]

. 

Lactic acid is an alpha hydroxy acid (AHA) which fa-

cilitates desquamation of epidermal cells, melanin dis-

persion, and induces collagen and glycosaminoglycan 

deposition. Moreover, it has been reported to inhibit ty-

rosinase enzyme; therefore it was used in the treatment 

of melasma
[20]

. It induces the skin-lightening effect 

through three mechanisms, namely the induction of 

keratinocytes desquamation and the removal of melano-

somes; the inhibition of tyrosinase; and the thickening of 

the epidermis and the dermis, so that the vascula-

tures become less visible
[21,22]

.  

There are several advantages of the combination of 

chemical peels: for instance, increasing the depth of skin 

penetration without increasing the concentration of 

chemical peels; lowering the treatment’s adverse effects 

A B 
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such as scarring and permanent depigmentation by using 

low concentration of the peeling agents; enhancing tissue 

regeneration; and reducing subsequent recovery time
[11]

.  

Additionally, this chemical peel is reliable and an ef-

fective method of treatment for PODC, especially the 

pigmented type. It is cheaper when compared to other 

methods. It has the advantage of well-homogenizing ef-

fect.  It is also effective, safe, and well tolerated, which 

is satisfying for both patients and physicians
[11]

. However, 

the only limitation for this kind of treatment is that the 

patients should avoid sun exposure. 

The degree of improvement of PODC for group B 

treated by carboxytherapy was excellent in 46.7% of the 

patients, while showing good and fair results in 40% and 

13.3% of them, respectively. None of the patients’ skin 

was worsening or not responding to the treatment. A sta-

tistically significant improvement in the PODC grade 

was reported (p < 0.001). The patient satisfaction result 

was as follows: 53.3% satisfied, 40% very satisfied and 

6.7% slightly satisfied. On the other hand, the patient 

global tolerance was as follows: 33.3% excellent, 53.3% 

good and 13.3% fair. The side effects were minimal and 

listed as transient, with 33.3% of the patients having pain 

at the site of injection, 26.6% having edema, 20% expe-

riencing burning sensation and 6.6% manifesting ecchy-

mosis, while two patients did not report any complaints. 

This was in accordance with the results of a previous 

study by Paolo et al. who performed carboxytherapy for 

PODC
[12]

. The compliance of the patients was good and 

they tolerate the procedure well. They reported a pro-

gressive improvement of periorbital wrinkles as well as 

periorbital pigmentation from the first treatment session 

with continuous improvement after that. In the present 

study, we found that the patients’ wrinkles also improved 

and their skin textures became better. We also reported 

an excellent improvement in the vascular type of PODC, 

which occurred in two cases only. 

Carboxytherapy is a new technique that consists of the 

subcutaneous and intradermal injection of CO2. The in-

jected CO2 creates a relative state of hypercapnia which 

is compensated by vasodilatation and increment in the 

capillary blood flow to the injected area, reduces cuta-

neous oxygen consumption, as well as stimulates growth 

factors secretion such as vascular endothelial growth 

factor (VEGF), leading to new blood vessels formation. 

The state of hypercapnia is not harmful to the body be-

cause it can be simply eliminated via lungs
[23]

.  

Carboxytherapy is very beneficial in restoring the 

physiology of the lymphatic system in patients com-

plaining of having lymphatic stasis as its vasodilation 

effect enhances tissue perfusion and improves local pa-

rameters of circulation resulting in the reduction of 

lymphedema
[24,25]

. It also increases collagen turnover as 

reported by Paolo et al., as their patients showed reduc-

tion in periorbital wrinkles and facial lines with im-

provement in skin texture as well
[12]

. 

This was the first study to compare between chemical 

peeling and carboxytherapy in the treatment of PODC. 

There was no significant difference between the groups 

regarding the grade of PODC before and after the treat-

ment. The degrees of improvement of PODC showed no 

statistically significant difference between the two stud-

ied groups. There was no significant difference between 

the studied groups and both the patient satisfaction and 

global tolerance results. 

Conclusion 

We concluded that the two methods of treatment were 

equally effective in the treatment of PODC, with the im-

provement of PODC observed from the first treatment 

session for both chemical peeling and carboxytherapy. 

Chemical peeling was much better in the treatment of 

pigmented type of PODC, with minimal tolerated side 

effects. It is cheap and is considered as a simple in-office 

technique. On the other hand, carboxytherapy is an ef-

fective and novel method for the treatment of PODC 

especially in the cases of patients with periorbital wrin-

kles. Nevertheless, expensive treatment sessions may be 

a limiting factor for such method. Additional studies are 

recommended on a larger number of patients with PODC 

to get better evaluations. 
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Tear trough – Anatomy and treatment by autologous fat grafting 
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Abstract: Tear trough is the main irregularity at midface, of which treatment is difficult. There is no agreement in liter-

ature about its anatomy and best treatment. The author presented an anatomical study and personal autologous fat 

grafting technique for tear trough treatment. Anatomical dissections were done on two fresh cadavers to examine the 

skin, subcutaneous, muscle and bone layers, spaces, and attachments. Safety and efficacy were evaluated via retro-

spective analysis of the last 200 consecutive procedures performed by the author. Tear trough is caused by the abrupt 

transition of the palpebral orbicular oculi muscle (OOM) (i.e., thin skin without subcutaneous fat compartment) to the 

orbital OOM (i.e., thicker skin with malar fat compartment). The tear trough region is located at the OOM bony origin 

at the medial canthus where no specific ligament was found. The grafted fat volume stabilized at two or three months 

after the procedure, instead of six months as stated in literature, with excellent results and no severe complications. 

Tear trough is a personal characteristic, a natural anatomical depression caused by subcutaneous irregularity and can 

worsen with age. The lack of volume is not effectively corrected by surgeries and thus it must be filled. Fat grafting 

has several advantages over alloplastic fillers, although it may be more difficult. Fat graft is autologous and abundant, 

and tissue transplantation could enhance skin quality. Fat grafting is a simple, safe, and effective solution for adding 

extra volume to correct the deflation phenomenon of the midface aging process. There is no specific anatomical plane 

for volume injection; the fat graft must be evenly distributed in the deep and superficial plane for uniformity.  
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Introduction 

The most important characteristic in the concept 

of beauty and youth in facial contouring is the uniformity 

and regularity of the malar prominence that is in smooth 

continuity with the orbitopalpebral region (Figure 1). 

The main irregularities of this region are the lateral 

lid-cheek junction, the central “V” deformity, and espe-

cially the marked medial tear trough
[1]

. Inferior palpebral 

fat compartments may be also prominent enhancing the 

upper volume and causing a deeper impression of the 

periorbital sulcus. The inferior palpebral skin is usually  

 

darker, further highlighting the deformity (Figure 2). 

These are definitely personal characteristics since 

childhood (Figure 3) and could worsen with age
[2]

, but 

these are not “deformities”. It could also be iatrogenic 

through excessive release of the inferior palpebral fat pad 

during blepharoplasties (Figure 4). 

It has been known that the aging process is not a grav-

itational descent of facial or body tissue. Aging is genet-

ically programmed, with quality and quantity alterations 

of tissues. In the face, the skin loses collagen and elastic 

fibers, decreasing in vascularity and appendages, 
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Figure 1. The beauty pattern: Regular malar prominence, in 

continuity with the orbitopalpebral region, forming one aes-

thetic unit 

 

 
 

Figure 2. Periorbital deformities: Tear trough (black arrow), 

central “V” deformity (red arrow), and palpebromalar sulcus 

(blue arrow) 

 

  
 

Figure 3. A three-year-old child (A) and a 23-year-old girl with 

tear trough (B) 

 

 
 

Figure 4. Excessive release of the inferior palpebral fat pads 

during previous blepharoplasties, front view (A), oblique view 

(B) 
 

thus becoming thinner and flaccid. Fat compartments 

change the volumetric distribution, and the facial bones 

are in continuous remodeling throughout life
[3-10]

. Hence, 

in the midface, there is a deflation phenomenon. Treat-

ment must be directed against these targets
[11-15]

.
 

However, there are disagreements in literature regard-

ing the anatomy of these landmarks. The present work 

presented an anatomical study via cadaveric dissection 

and personal autologous fat graft technique for tear 

trough treatment. 

Methods 

Anatomical study 

The study was made via analysis of surgical dissection of 

two fresh male cadavers, both estimated to be about 40 

years old. Dissection was performed layer by layer, with 

a particular interest on the skin thickness, the presence of 

subcutaneous fat, the position of muscles, and bone at-

tachments.  

Fat grafting technique   

Patient evaluation and surgical plans were made in the 

orthostatic position. Facial deformities were marked. The 

inferior palpebral fat pads can be highlighted but rarely 

have indication for release nowadays and hence must be 

carefully valued. The ideal malar projection should be 

slightly more prominent than the palpebral region, with a 

smooth curve (Figure 5A). When the fat pad is more 

prominent than the eye, it must be released and the de-

A 

B 

A B 
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pression around the eyes be filled (Figure 5B). When the 

fat pad is evidenced by the depression around the 

eyes but is not projected, all tissues must be filled with-

out surgical release of the fat pad (Figure 5C). 

 

   
 

Figure 5. The ideal profile (A); Inferior palpebral fat pad more 

prominent than the eye: An indication for surgical release and 

filling around the depression (B); Fat pad highlighted by tissue 

depression around the eyes: No indication for release, only 

filling (C) 

 

Periorbital filling is the first procedure done in a 

facelift surgery, before the appearance of edema. The 

choice of region of donor fat can be according to the 

patient’s or physician’s preference. If general anesthesia 

is used, no infiltration is made. If anesthesia is local, the 

solution to be used would be lidocaine 0.4% with adren-

aline 1:200,000, injected evenly in the subcutaneous at a 

proportion of 1:1. On the face, the infraorbital and zy-

gomatic facial nerves are blocked with a minimum quan-

tity of anesthetic solution (Figure 6). 
 

 
 

Figure 6. Infraorbital nerve block (A); Zygomatic facial 

nerve block (B) 
 

Fat was harvested via negative pressure, either pump- 

assisted or by syringes, using a 2- or 3-mm diameter 

conventional cannula. Harvested fat was decanted with-

out washing until three segments are defined. Superna-

tant oil and its underlying liquid were separated, and the 

fat was passed to a 1-mL syringe (Figure 7). The fat 

grafting technique used is called slow retro-injection, 

with small quantities or “fine tunnels”. 

A cannula of 1.2 mm in diameter with one lateral hole 

at the tip can be used. For the periorbital region, the en-

trance point is several millimeters under the orbital 

rim, below the lowest point of the “V” deformity. This 

point allows medial access for tear trough correction, 

lateral and central access for lid check junction and “V” 

deformity, and inferior access for malar augmentation. 

The fat graft was retro-injected first at the supraperioste-

al plane (Figure 8) and subsequently at more superficial 

planes, always in small quantities with each passage, 

until the desired volume and superficial regularity was 

reached (Figure 9). 

 

  
 

Figure 7. Decanting the suctioned fat until three segments are 

defined (A); Retro-injection technique with 1 mL syringe and 

microcannula (B) 

 

 

 
 

Figure 8. Tear trough filling beginning at the supraperiosteal 

plane 

 

 
 

Figure 9. Uniform distribution is applied, always in small 

quantities, until the ideal volume and uniformity has been 

reached 

The injection pressure must be minimal. In case of 

any resistance, it must not be forced, and the syringe and 

microcannula must be changed. This probably indicated 

a bigger fat fragment and could cause irregularities if 

B 

A B 

A B C 
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injected under the skin. Care must be taken to avoid su-

perficial irregularities, the main complication in difficult 

reversion. There is no need for hypercorrection as the fat 

graft frequently retains near 100%. In the author’s expe-

rience, definitive results are established at the second or 

third month after fat grafting. Any corrections can be 

done after this period.  

In almost all cases, the lower lid blepharoplasty is 

performed, releasing only the skin, without touch the 

muscle, just like the pinch blepharoplasty technique
[20]

.  

Results 

Anatomical study 

The following characteristics were found and are in agre-

ement with Haddock et al.
[16,17]

, Hirmand
[12]

, Yang et al.
[18]

, 

and Yang et al.
[19]

:  

(1) The tear trough and lid-cheek junction are not lo-

cated at the bony orbital rim but are situated several 

millimeters caudally;  

(2) The sulcus corresponds to the abrupt transition 

from the thin palpebral skin, without underlying sub-

cutaneous fat, to the thicker orbital skin, with the 

presence of malar fat compartment (Figure 10);  

(3) This transition is at the cranial limit of malar fat 

compartment;  

(4) The tear trough is not caused by the volume of na-

sal alar and upper lip elevator muscle, which is more 

caudal and medial;  

(5) The tear trough is located at the transition of the 

palpebral and orbital part of the orbicular muscle; me-

dially, the bone attachment is the muscle origin with 

no ligaments found (Figure 11). 

 
 

Figure 10. Palpebral skin without subcutaneous fat (blue ar-

rows), and the abrupt transition to the malar skin and cranial 

limit for malar fat compartment (red arrows) 

 
 

Figure 11. The tear trough (black arrow) is located caudally to 

the orbital rim on the OOM origin (blue arrow), superior and 

lateral to the nasal alar and upper lip elevator muscle (red ar-

row) 
 

Autologous fat grafting 

The last 200 consecutive procedures by a single surgeon 

were evaluated. Edema and bruises were spontaneously 

resolved in three or four weeks. Two patients with dark 

lower lid skin had worsening periorbital hyperpigmenta-

tion and needed dermatological treatment. One patient 

was a 23-year-old woman with acne after facial fat 

grafting. The other had previous festoons with prolonged 

malar edema and hypertrophic blepharoplasty scars. 

There were no other complications (Figures 12–16). 

 

  
 

Figure 12. A young, 23-year-old patient with marked tear 

trough (A); Six months after periorbital and malar fat grafting 

(B)   

  
 

Figure 13. A 68-year-old patient with marked tear trough and 

lid-cheek junction (A); Seven months after blepharoplasty, 

periorbital, malar fat grafting, and full face lifting (B) 

A B 

A B 
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Figure 14. A 46-year-old patient with marked tear trough high-

lighting the palpebral fat pads (A); four months after blepharo-

plasty, periorbital, and malar fat grafting, without release of 

palpebral fat pads (B) 

  
 

Figure 15. A 48-year-old patient with iatrogenic severe perior-

bital depression after three blepharoplasties (A and B); Six 

months after the 2nd face lift and 4th blepharoplasty, tarsal strip, 

periorbital, and malar fat grafting procedures were performed 

(C and D)  
 

  
 

Figure 16. A 46-year-old patient presenting tear trough and 

lid-cheek junction (A); Four months after face lift, blepharo-

plasty, periorbital, and malar fat grafting (B) 
 

 

Figure 17. A 32-year-old thin patient with deep eyes (A); 15 

months after periorbital fat grafting, 12 kg above her normal 

weight because of pregnancy, and grafted fat graft was also 

hypertrophic (B) 

Discussion 

The tear trough is frequently neglected in aesthetic facial 

treatments as the results are unpredictable, the procedure 

is difficult, the anatomy is complex and the tissue in-

volved is delicate. Several explanations have been for-

mulated for the cause of tear trough such as bony orbital 

rim; depression between the OOM, nasal alar and upper 

lip muscle; tissue descent by gravity, etc.
[16]

. The few 

anatomical studies in fresh cadaver dissections revealed 

that the main problem is subcutaneous fat
[16-19]

. The ex-

istence of a ligament was in doubt
[21]

. Our dissections 

proved that the attachment is of muscle origin
[22]

 and not 

a specific ligament. 

Tear trough can be corrected using inferior palpebral 

medial fat pad transposition during blepharoplasty
[23]

 but 

it requires the presence of excess fat pad. This procedure 

is much more invasive and it only corrects the deep plane 

and not the superficial plane. 

Alloplastic materials such as hyaluronic acid are a 

good option when patients want procedures which are 

more practical
[24]

. Fat grafting is the author’s preference 

due to many reasons: the fat is abundant, the procedure is 

autologous, fat grafting is a cell transplant which has 

anti-inflammatory “anti-fibrotic” and “trophic” effects 

with a possibility of achieving better skin quality, and the 

results are natural
[25-27]

.
 

In literature, there is no difference in clinical results 

regarding the donor site, the use of anesthetic agents, 

vasoconstrictors, negative pressure, harvested fat process 

methods (centrifugation, decanting, washing, etc.)
[28,29]

, 

supplementation with stromal vascular fraction
[30]

, or 

platelet rich plasma
[31]

. 

In the author’s experience, the most important influ-

ences are:  

(1) Age: As a person gets older, the probability for 

success is smaller;  

(2) Women usually have more predictable and better 

results;  

(3) Tobacco has a negative influence; and  

(4) Injection technique: Fine tunnels are well distrib-

uted in three dimensions, avoiding “bolus” injection. 

In retrospect, the transplanted and retained volumes 

were not measured; the evaluation efficacy was made 

subjectively based on patient’s and physician’s satisfac-

tion. The safety assessment was based on the complica-

tion rate. The grafted fat stabilized at the second or third 

month after the procedure and, in the author’s experience, 

is in disagreement with literature that described stabiliza-

tion at six months. In the patient evaluation, hyperpig-

mentation influenced more than the retained volume but 

A B 

A C 

B D 

A 
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the author was more demanding in the overall result, 

especially in uniformity for aesthetic unity. No other 

comparisons such as gender, age or body mass index 

were made, due to inadequate sampling. However, aes-

thetic results were excellent and quite uniform and the 

complication rate is extremely low, which is in agree-

ment with literature
[32,33]

. 

The periorbital sulcus is a natural anatomical depres-

sion of a personal characteristic, and it can be high-   

lighted by aging. The pseudoptosis is one of the mecha-

nisms of midface aging process and, according to 

Rohrich, is due to decreased volume of fat compartments 

especially at the medial deep malar fat compartment
[6]

. 

This lack of volume cannot be corrected with only face 

lifts or blepharoplasties. Extra volume filling is a simple 

and effective solution. 

Conclusion 

The main mechanism of midface aging process is the 

deflation phenomenon. It must be specifically treated by 

extra volume filling, and not only with surgeries. Despite 

not having measured the retained volume, the treatment 

of tear trough by autologous fat grafting seems effective 

and safe, and may be more advantageous than alloplastic 

materials. Anatomically, there is no specific plane for 

volume injection. For uniformity of the palpebromalar 

region, the fat graft must be evenly distributed in deep 

and superficial planes.  
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