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Abstract 
Seborrheic keratosis has a varying degree of pigmentation. In pigmented se-
borrheic keratosis, the proliferating keratinocytes trigger the activation of 
neighboring melanocytes by secreting melanocyte-stimulating cytokines. The 
etiology of seborrheic keratosis is not known. Epidermal growth factors or 
their receptors have been implicated in the development of seborrheic kerato-
sis. Seborrheic keratoses can safely be left alone, but ugly or easily trauma-
tized ones can be removed with cryotherapy, electrodesiccation, curettage, or 
shave excision. The present work aims to compare two modalities of treat-
ment for seborrheic keratosis, namely cryotherapy and hydrogen peroxide 
(30%). Methods: 30 patients with seborrheic keratosis were included in this 
study. They were divided into two groups, each with 15 patients. The treat-
ment modalities that have been used include cryotherapy and hydrogen pe-
roxide in three different concentrations (30%, 35%, and 40%). Result: The 
cryotherapy group consisted of 15 patients, 7 males and 8 females. Their ages 
ranged from 38 to 80 years, with a mean of 56.1 ± 11.4. Clinical and photo-
graphic assessments showed complete removal in all 15 patients in this group 
(100%). As regards the hydrogen peroxide group, this group included 15 pa-
tients, distributed among 7 males and 8 females. Their ages ranged from 39 to 
90 years, with a mean of 53.9 ± 14.4. Clinical and photographic assessments 
showed response in only one small superficial lesion in one patient (6.7%) 
and no response in 14 patients (93.3%). Conclusion: Cryotherapy is an effec-
tive, easy, and relatively cheap method for treating seborrheic keratosis.  
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1. Introduction 

Seborrheic keratosis is a benign tumor that is more prevalent in older people and 
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is commonly pigmented. Keratinocytes from the epidermis make up this cell type. 
Basal cell papilloma, senile wart, and seborrheic wart are all names for seborrheic 
keratosis [1]. 

Rarely, a quick onset or rise in the frequency of seborrheic keratoses can indi-
cate an underlying malignancy (often adenocarcinoma of the stomach, colon, or 
breast). This is known as the Leser-Trélat sign [2]. 

Age increases the prevalence and frequency of seborrheic keratoses, which are 
seen in practically all seniors. There is no difference in prevalence between sexes; 
however, it typically begins in middle age and is less prevalent among people of 
dark skin color [3].  

Seborrheic keratosis’s genesis is not entirely understood but given the normal 
distribution of keratoses and the fact that some cases of numerous seborrheic 
warts are inherited in an autosomal dominant pattern, it appears that sunlight 
may be a contributing factor in its development [4]. 

Seborrheic keratosis is characterized by its peculiar “stuck-on” appearance, 
which can be flat, elevated, or pedunculated. Its color ranges from yellow to dark 
brown, and its surface may include greasy scaling and keratin plugs distributed 
throughout. Seborrheic keratosis is the most frequent benign epidermal tumor 
and can develop on any non-mucosal surface. Although the majority of these le-
sions are probably benign tumors, seborrheic keratosis can turn malignant [5]. 

Multiple seborrheic keratoses appearing along with an underlying internal tu-
mor is referred to as the Leser-Trélat sign, and it has sparked a lot of controversy 
and disagreement in the literature [6]. 

Seborrheic keratosis complications include itching and inflammation when 
lesions rub against clothing, disliking the appearance, and worries about cancer, 
particularly as it can be more difficult to detect a malignant melanoma when it 
develops with other seborrheic keratoses [7].  

Seborrheic keratosis can be treated using cryotherapy, which can be applied 
using a cryoprobe, a spray, or a cotton-tipped applicator. A second treatment 
might be necessary, although the spray approach is an efficient modality with a 
10- to 15-second freeze time and a 1- to 2-mm halo [8]. 

A method for treating seborrheic keratosis is disclosed that involves applying 
hydrogen peroxide at a concentration of at least 23% to the affected area in order 
to cause necrogenous oxidation and oxygen-induced apoptosis in the affected 
cells while normalizing oxygenation in surrounding cells [9]. 

2. The Aim of the Work 

The present work aims to compare two modalities of treatment for seborrheic 
keratosis, namely cryotherapy and hydrogen peroxide (30%). 

3. Patients and Methods 

The research is reviewed and approved by the ethical committee of Al Azhar 
University. 
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3.1. Patients 

Thirty patients (14 males and 16 females) with a mean age of 56 years and ages 
ranging from 38 to 90 years completed the study. Patients were classified into 
two groups according to treatment modality: 

Group I: Included 15 patients with seborrheic keratosis who were treated by 
cryotherapy and were divided into 2 subgroups: the spray technique and the cot-
ton-tip applicator method. 

Group II: Included 15 patients with seborrheic keratosis who were treated 
with hydrogen peroxide solutions of increasing concentrations of 30%, 35%, and 
40%. 

3.2. Exclusion Criteria for All Groups 

 Patients complain of associated autoimmune diseases. 
 Lesions for which tissue pathology is required. 

3.3. Exclusion Criteria Specific to Each Group 

1) Cryotherapy group  
○ Patients are unable to accept the possibility of pigmentary changes. 
○ Rynaud’s disease. 
○ Cold urticaria. 

2) Hydrogen peroxide group: 
Patients with a history of hydrogen peroxide allergy. 

3.4. Pre-Treatment Work-Up 

1) Detailed history taking. 
2) General examination. 
3) A detailed dermatological examination. 
Photographs taken before treatment. 

3.5. Evaluation of the Patients 

The patients were evaluated clinically and with serial photographs every 2 weeks 
for the cryotherapy group and every 5 days for the hydrogen peroxide group for 
the response and adverse effects. 

The evaluation of response was performed clinically. The main outcome meas-
ure for the study was complete resolution of the seborrheic keratosis being stu-
died. Patients were categorized as “responders” if they had complete resolution 
of the seborrheic keratosis. 

3.6. Methods 

We based our findings in this study on clinical criteria for the diagnosis of se-
borrheic keratosis. Seborrheic keratosis appears as a round or oval papule or 
plaque with a warty (verrucous) rough surface and a “stuck-on” greasy appear-
ance. The face, trunk, and upper extremities are the most common sites. On the 
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eyelids, neck, and flexures, seborrheic keratoses may be pedunculated; the size of 
individual lesions varies from 0.5 to 6 cm. Lesions may be dirty yellow, brown, 
black, or skin-colored. Patients were classified into two groups according to the 
treatment modality used: 

Group I (15 patients): cryotherapy 
Group II (15 patients): hydrogen peroxide 
Group I: Cryotherapy 
This group included 15 patients with seborrheic keratosis. 12 patients had se-

borrheic keratosis lesions in the face (Figure 1), and 3 patients had the same le-
sions at other sites. Their ages ranged from 38 to 80 years (mean age: 58.1 ± 12.8). 

Group I was subdivided into two groups: 
Subgroup A: Cryospray 
Includes 8 patients treated with cryotherapy (spray technique). The patients 

underwent cryotherapy using liquid nitrogen using an open spray technique. 
First of all, the patient lied down in a comfortable position. Then, by using a 
spray tip suitable for the size and thickness of the lesion, seborrheic keratoses 
were treated. The spray is emitted from a distance of 1 to 2 cm from the target 
site and at a 90-degree angle to it. Lesions were sprayed with liquid nitrogen un-
til an ice field was established, and then spraying was continued according to the 
thickness of the lesion. For thin, flat lesions, we used only one five- to 10-second 
freeze-thaw cycle; larger, thicker lesions needed longer treatment times or, occa-
sionally, two freeze-thaw cycles. Only a 1 mm rim of apparently healthy skin was 
included in the ice field of seborrheic keratosis lesions. No type of local anesthe-
sia was used. The patients were advised to avoid direct sunlight exposure during 
the period of treatment and follow-up. 

Subgroup B: Cotton-tip applicator: 
Includes 7 patients treated with cryotherapy (cotton-tip applicator). The pa-

tients underwent cryotherapy using liquid nitrogen using the dipstick technique.  
 

 

Figure 1. The relation between treatment modality and response. 
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This method consists of applying a saturated, cotton-tipped applicator to the le-
sion. The end of the cotton-tipped swab was teased and twisted so that it was no 
more than 1 to 2 mm larger than the lesion being treated. The swab was dipped 
into the cup of liquid nitrogen and then held firmly against the lesion. For thin 
lesions of seborrheic keratoses, 5 to 10 seconds of firm contact caused the for-
mation of an ice ball 1 to 2 mm beyond the margins of the lesion. For thicker le-
sions of seborrheic keratoses, the application time was 10 to 30 seconds. The 
postoperative care and follow-up were the same as with the open spray tech-
nique. 

Group II (15 patients): hydrogen peroxide 
This group included 15 patients with seborrheic keratosis. 11 patients had se-

borrheic keratosis lesions in the face (Figure 2), and 4 patients had the same le-
sions in other sites. Their ages ranged from 39 to 90 years (mean age: 53.9 ± 14.4). 

Hydrogen peroxide was applied drop by drop to the seborrheic keratosis for 
five consecutive days. On each application, a drop of the hydrogen peroxide 
composition was allowed to stand on the lesion for approximately 2 minutes. 

Starting with a 30% hydrogen peroxide solution in five patients, increasing the 
concentration to 35% in another five patients, and finally using a 45% hydrogen 
peroxide solution in the final five patients. 

3.7. Statistical Analysis 

SPSS version 15 (a social science-specific package). A chi-squared test, a t-test, 
and a corrected chi-squared test were used to compare variables. The results were 
presented as means, standard deviations, numbers, and percentages. A P-value 
of 0.05 was considered statistically significant. 

4. Results 

Of the 30 patients who completed the study, 15 were in the cryotherapy arm and 
15 were in the hydrogen peroxide arm; they were distributed randomly. 
 

 

Figure 2. Complications of treatment among studied groups. 
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The age of patients enrolled in this study ranged from 38 to 90 years, with a 
mean of 56.0 ± 12.8, supporting the concept that seborrheic keratosis is more 
common in old age (Table 1). There was no statistical difference between male 
and female predispositions. The site of seborrheic keratosis lesions was found to 
be more prevalent in sun-exposed areas such as the head and neck areas (83.4%) 
of patients compared to 16.6% in other body areas such as the chest and back, 
which also support the concept that 86.7% of patients were rural and 13.3% were 
urban (Tables 2-6). Group I (Cryotherapy): The age of patients in this group 
ranged from 38 to 80 years (mean age 58.1 12.8), The site of seborrheic keratoses 
was the face in 12 patients (80%) (Figure 1), and other sites included the scalp 
and back in 3 patients (20%) (Table 7). No relation between skin type and type 
of treatment, treatment modality and response (Tables 8-10). Complete removal 
of seborrheic keratosis lesions was observed in all 15 patients (100%). Treat-
ment-related complications included hypopigmentation in 8 patients (53.3%), 
hyperpigmentation in 4 patients (26.7%), and no complications in 3 patients 
(20%) (Table 11). Group II (Hydrogen Peroxide): The age of patients in this 
group ranged from 39 to 90 years, with a mean of 53.9 14.4. The site of seborr-
heic keratoses was the face in 11 patients (73.3%) (Figure 2), and other sites 
such as the scalp, trunk, chest, and back in 4 patients (26.7%) (Table 8 and Ta-
ble 9). In this group, 1 patient (6.7%) showed exfoliation of one superficial 
patchy lesion of seborrheic keratosis in the face, but no response was achieved in 
14 patients (93.3%) (Table 10). As regard complications, 5 patients showed irri-
tation, redness, and inflammation (Figure 2). (Figure 3 and Figure 4 shows be-
fore and after cryotherapy and hydrogen peroxide). 
 

    

Figure 3. Before and after cryotherapy. 
 

 

Figure 4. Before and after hydrogen peroxide. 
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Table 1. Characteristics of the studied groups. 

Characteristics N = 30 % 

Gender:   

male 14 46.7 

female 16 53.3 

Age (years):   

Mean ± SD 56.0 ± 12.8  

Range 38 - 90  

Site of lesion   

Face 23 76.6 

Scalp 2 6.7 

Chest 1 3.3 

Back 2 6.7 

Multiple site 2 6.7 

Residence   

Rural 26 86.7 

Urban 4 13.3 

Skin type   

II 3 10.0 

III 5 16.7 

IV 13 43.3 

V 9 30.0 

Treatment type   

Cryo 15 50 

H2O2 15 50 

Total 30 100 

 
Table 2. Descriptive analysis of site of lesions, No. of sessions, response to treatment and 
occurrence of complications. 

Characteristics No. % 

Site of lesions   

Face 23 76.7 

Others 7 23.3 

No. of sessions   

<10 18 60.0 

10 12 40.0 
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Continued 

Mean ± SD: 5.3 ± 4.3   

Range: 1 - 10   

Response to treatment   

+ve 16 53.3 

−ve 14 46.7 

Complications   

No complications 13 43.3 

Hypopigmentation 8 26.7 

Hyperpigmentation 4 13.3 

Irritation 5 16.7 

Total 30 100 

+ve: clinical response, −ve: no clinical response. 
 
Table 3. Relation between demographic data (gender, age and residance) and type of 
treatment. 

 
Cryo H2O2 

X2 P 
No. % No. % 

Gender       

Male 7 46.7 7 46.7 
0.0 >0.005 

Female 8 53.3 8 53.3 

   t P 

Age (years)     

Mean ± SD 56.1 ± 11.4 53.9 ± 14.4 
0.83 >0.005 

Range 38 - 80 39 - 90 

Residance No. % No. % X2 P 

Rural 15 100.0 11 73.3 2.6 
<0.005 

Urban 0 0.0 4 26.7  

Total 15 100 15 100   

 
Table 4. Relation between demographic data (gender and age) and mode of cryotherapy 
application. 

 
Spray Cotton-tipped 

X2 P 
No. % No. % 

Gender       

Male 5 62.5 2 28.6 
0.63 >0.005 

Female 3 37.5 5 71.4 
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Continued 

Age (years)     

Mean ± SD 60.7 ± 13.2 55 ± 12.5 
0.86 >0.005 

Range 42 - 80 38 - 70 

Residance       

Rural 8 100.0 7 100.0 
0.0 >0.005 

Urban 0 0.0 0 0.0 

Total 8 100 7 100   

 
Table 5. Distribution of patients according to site of seborrheic keratosis and skin type in 
relation to mode of cryotherapy application. 

 
Spray Cotton-tipped 

X2 P 
No. % No. % 

Site       

Face 6 75.0 6 85.7 
0.002 <0.005 

Others 2 25.0 1 14.3 

Skin type       

II 0 0.0 2 28.6 

6.43 <0.005 
III 2 25.0 0 0.0 

IV 2 25.0 4 57.1 

V 4 50.0 1 14.3 

Total 8 100 7 100   

 
Table 6. The relation between No. of sessions according to mode of cryotherapy applica-
tion. 

 Spray Cotton-tipped t P 

No. of sessions     

Mean ± SD 1.125 ± 0.35 1.28 ± 0.5 
0.73 >0.005 

Range 1 - 2 1 - 2 

 
Table 7. Relation between site of lesion and type of treatment. 

Site of lesion 
Cryo H2O2 

X2 P 
No. % No % 

Face 12 80.0 11 73.3 
0.001 1.0 

Others 3 20.0 4 26.7 

Total 15 100 15 100   
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Table 8. Relation between skin type and type of treatment. 

Skin type 
Cryo H2O2 

No. % No. % 

II 2 13.3 1 6.7 

III 2 13.3 3 20.0 

IV 6 40.0 7 46.7 

V 5 33.3 4 26.7 

X2 = 0.72, P = 0.86. 
 
Table 9. The relation between treatment modality and response. 

Response 
Cryo H2O2 

X2 P 
No. % No. % 

−ve 0 0.0 14 93.3 
26.25 <0.001** 

+ve 15 100.0 1 6.7 

**: Highly significant. 
 
Table 10. Relation between No. of sessions and type of treatment. 

 Cryo H2O2 t P 

No. of sessions     

Mean ± SD 1.2 ± 0.4 9.4 ± 1.3 
23.3 <0.001** 

Range 1 - 2 6 - 10 

**: Highly significant. 
 
Table 11. Complications of treatment among studied groups. 

Complications 
Cryo H2O2 

X2 P 
No. % No. % 

No complications 3 20.0 10 66.7 

20.77 <0.001 
Hypopigmentation 8 53.0 0 0.0 

Hyperpigmentation 4 26.7 0 0.0 

Irritation 0 0.0 5 33.3 

5. Discussion 

Seborrheic keratosis is a benign verrucous tumor that most usually affects men 
and women in their middle years and older on the face, head, or trunk. It origi-
nates from keratinocytes in the infundibular or epidermal hair follicle. It appears 
as raised, well-defined, grayish brown to blackish-brown nodules that range in 
size from 1 to 2 cm. Leser-Trélat syndrome is characterized by the fast occur-
rence of numerous, itchy seborrheic keratoses across the entire body within 6 
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months following the commencement of seborrheic keratoses. Internal cancer 
may also accompany this condition [10]. 

Although seborrheic keratoses are frequently asymptomatic, they can irritate 
and inflame on their own or as a result of contact with clothing. Seborrheic ke-
ratoses should be treated for aesthetic reasons, to lessen irritation, or to rule out 
cancer [11].  

The most common site of seborrheic keratosis lesions in our study was in the 
head and neck area in 25 patients (83.4%) compared to non-exposed areas such 
as the chest and back in 3 patients (10%). Also, seborrheic keratosis was found to 
be more common in rural residents (26 patients, 86.7%) than urban residents (4 
patients, 13.3%). These findings support the notion that seborrheic keratoses are 
more common on the exposed areas of the body, suggesting that sunlight may 
play a part in their development in those people who are predisposed to develop 
them. There was no difference in the number or prevalence of lesions between 
men and women. 

Men and women are affected equally by seborrheic keratoses, and the inci-
dence increases with age [11]. 

This study was conducted to assess the efficacy and safety of cryotherapy and 
hydrogen peroxide in the treatment of seborrheic keratosis and to select the best 
method of treatment to treat seborrheic keratosis safely and affordably. 

In the present study, 30 patients were included and divided into two groups; 
each group contained 15 patients. The clinical response to seborrheic keratosis 
treatment was statistically significant in the cryotherapy group, and all seborr-
heic keratoses treated improved clinically. 

A common form of treatment in dermatology is cryotherapy. In order to elimi-
nate undesired tissue, this therapy approach causes tissue damage, vascular stasis 
and occlusion, as well as inflammation. Healing entails quick re-epithelialization 
across a generally cold-insensitive dermal network following the eradication of 
epidermal lesions. The majority of side effects are minor, transient, and infre-
quently severe. The necessary equipment is affordable and easily accessible. For 
many frequently occurring benign skin disorders, cryosurgery is an appealing 
alternative because the procedure is simple and repeatable [12]. 

The cotton-tipped applicator approach that applies little or large swabs im-
mersed in liquid nitrogen is the most basic cryosurgical modality that is still in 
use today. Large swabs produce expansive frozen surfaces that may exceed the 
boundaries of the area that is supposed to be treated, but the liquid nitrogen re-
servoir size of tiny swabs is constrained. The traditional cotton-tipped applicator 
has been improved by the “hard-tail” dip-stick. It is constructed from a typical 
big cotton-tipped applicator with a tail that is no longer than 5 mm long and a 
pointed end. An accurate freezing effect is created when a significant volume of 
liquid nitrogen is absorbed by the cotton reservoir and released gradually at the 
swab’s tip. The technique is only effective in treating benign epithelial lesions 
[13]. 
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In the present study, a statistically significant improvement was achieved in 
the cryotherapy group (group I). All 15 patients in this group showed complete 
removal of seborrheic keratosis lesions (100%). 

It is reported that great success has been achieved in the treatment of seborr-
heic keratosis by using different cryotherapy methods. All seborrheic keratoses 
treated with cryotherapy improved clinically and histologically [14]. 

Concerning the cryotherapy group’s complications, 6-month follow-up re-
vealed no evidence of scar formation or recurrence; hypopigmentation contin-
ued in the sixth month in 8 of the patients (53.3%), hyperpigmentation in 4 of 
the patients (26.7%), and no complications in the form of scarring, hypo or 
hyperpigmentation in 3 patients (20%). 

These results were better than the results reported by Tuna et al. (2018), who 
showed that all the patients with seborrheic keratosis treated by cryotherapy con-
tinued hypopigmentation in the second and fourth months [15].  

The number of sessions needed for seborrheic keratosis lesions ranged from 1 
to 2 sessions, with a mean of 1.20.4. 

Flat lesions typically react to a single 5-second cycle of freezing, while bigger 
hyperkeratotic lesions may need two 30-second cycles of freezing because the 
keratin insulates the underlying epidermis [12]. 

Liquid nitrogen is most frequently used as a cooling agent during cryotherapy. 
This can be applied easily with a spray device, like the Cry-Acw cannon (Brymill, 
Witney, Oxon, U.K.). A cotton wool bud (CWB) immersed in liquid nitrogen 
can also be used to apply liquid nitrogen with ease. This technique is incredibly 
easy to learn and master. The CWB approach is also significantly less expensive 
than purchasing the spray equipment [16]. 

The cryotherapy group was subdivided into two subgroups: the cryospray and 
cotton-tip applicator subgroups. There was no statistically significant difference 
between the two groups in terms of results or number of sessions. 

Cryotherapy with liquid nitrogen for hand and foot warts was equally effective 
when applied with a cotton wool bud or by means of a spray [16].  

Although the two cryotherapy techniques employed in our study had similar 
cure rates, a patient may prefer one over the other because liquid nitrogen given 
with a cotton wool bud is less terrifying, especially for older patients. Applying 
liquid nitrogen with a cotton wool bud instead of a pricey spray cannon may also 
be less expensive. Cross-infection may occur when cotton wool buds used for 
different patients are dipped into the same flask. This can be avoided at a low 
cost by just dipping cotton wool buds once and discarding them after usage. 

The cryotherapy group experienced a statistically significant improvement (P 
0.001). 

Hydrogen peroxide is used in these ways: wound cleaning, prevention of in-
fection, hemostasis, and removal of debris. Despite its widespread use, there are 
still concerns and controversy about the potential toxic effects of hydrogen pe-
roxide [17]. 
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6. Conclusion 

Cryotherapy is an effective, easy, and relatively cheap method for treating se-
borrheic keratosis.  
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