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Abstract
BackgroundThe treatment of choice for pilomatricomas is surgical excision; however, data for the optimal timing of treatment and cosmetic outcomes are limited.

ObjectiveThis study aimed to investigate the optimal timing of treatment in pilomatricomas by considering clinicopathological findings and cosmetic outcomes.

MethodsSeventy-three pilomatricomas patients aged ≤15 years were retrospectively reviewed. Patients were classified into early excision (disease duration ≤12 months, group A) and delayed excision groups (disease duration >12 months, group B). Tumor characteristics, and histopathological features with evolutionary stages were assessed. Cosmetic outcomes were evaluated by the Modified Vancouver Scar Scale (MVSS), 5-point patient satisfaction score, and complication rates.

ResultsGroup A showed better cosmetic outcomes than group B in the MVSS (1.53±1.22 vs. 3.68±1.84), 5-point patient satisfaction score (4.08±0.89 vs. 3.18±1.01), and complication rates (11.8% vs. 36.4%), respectively (p<0.05). Secondary anetoderma, tent sign, calcification, and late regressive stage (evolutionary stage IV) were more common in group B, (p<0.05). Moreover, evolutionary stages showed a positive correlation with mean MVSS (r=0.670, p<0.05).

ConclusionEarly excision (disease duration ≤12 months) provides superior cosmetic outcomes compared to delayed procedures. Early recognition, diagnosis, and management for pediatric pilomatricomas is important to improve overall cosmetic outcomes.
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INTRODUCTION
Pilomatricomas is a benign skin tumor that originates from the hair follicle matrix. Although it can develop in patients of any age, it usually affects children and adolescents. Clinically, it presents as a solitary, firm, subcutaneous nodule with normal surface skin color. It can occur at any hair-bearing region, but has a predilection for the head and neck, which is conspicuous and cosmetically sensitive areas1, 2, 3, 4. On biopsy examination, it shows a progressing spectrum of histopathological features that reflect different evolutionary stages4, 5, 6.
Surgical excision is a treatment of choice; however, pilomatricomas is occasionally neglected because most tumors are asymptomatic, slow growing, and small in size7. Moreover, elective pediatric dermatologic procedures are often delayed as patients are too young to cooperate under local anesthesia, and parents are unfriendly to general anesthesia. However, if tumors are left untreated for an extended time, histopathological progression results in tissue damage due to inflammation and calcification, which can affect cosmetic outcomes4, 8, 9, 10, 11, 12. Therefore, it is important to determine the optimal timing for treatment in pilomatricomas. Data on the postoperative outcomes of pilomatricomas, which influence on the appropriate timing for tretment, are limited. Thus, this study aimed to determine the optimal timing for treatment, to evaluate overall cosmetic outcomes, and to identify whether they were associated with clinicopathological findings of pilomatricomas through a clinical study of 73 pediatric patients.

MATERIALS AND METHODS
Study design and population
A retrospective chart review was conducted for patients who aged ≤15 years, histopathologically diagnosed with pilomatricomas, and treated by surgical excision and primary closure at the Ulsan University Hospital (UUH) from January 2010 to June 2018. During the period, a total of 95 patients were screened, and we excluded patients with immunosuppression (n=2), two or more tumors (n=2), circular/punch excision (n=9), slit excision with dissection (n=3), and follow-up loss (n=6). Finally, a total of 73 patients with elliptical excision and primary linear closure were eligible for the study (Fig. 1).
[image: Figure F1 ]Fig. 1
Flow and distribution of patients according to disease duration. Group A: early excision group, group B: delayed excision group.


Disease duration was defined as the time from the patient's recognition of the tumor to the date of surgery. Based on previous studies1, 7, the disease duration of 12 months was used as a cutoff period for classifying the early excision group (disease duration ≤12 months, group A) and delayed excision group (disease duration >12 months, group B). Clinical photographs of the tumor were taken using standardized photography (P500; Nikon, Tokyo, Japan) before surgery and at follow-up visits. The follow-up time points were postoperative days (POD) 2, 7, and 14, and 6 months after surgery.
The Institutional Review Board of the UUH approved this study (IRB no. UUH-2018-07-015). The study was conducted in accordance with the Declaration of Helsinki, and informed consent about publishing all photographic materials was obtained from all participants.

Demographics and tumor characteristics
Baseline demographics and tumor characteristics were documented for all patients. Anatomical locations were divided into head and neck, trunk, and extremities. The tumor size was measured in square centimeters. The tent sign referred to the presence of multiple facets and angles when the overlying skin is stretched.

Histopathology and evolutionary stages
All specimens were stained with hematoxylin and eosin for histopathological examination and reviewed by two dermatologists (HS Suh and YS Choi). Histopathological features including inflammation, multinucleated giant cells, hemorrhage, and calcification were assessed. Based on a previous studies of evolutionary stages in pilomatricoma, tumors were classified into four distinct stages: early (stage I), fully developed (stage II), early regressive (stage III), and late regressive (stage IV)4, 5, 6, 13.

Surgical outcomes
Surgical outcomes were evaluated by two dermatologists (YW Oh and HS Suh) at POD 2, and 7, and 6 months after surgery. Early complications including pain, hemorrhage, hematoma, seroma, dehiscence, and secondary infection were evaluated at POD 2 and 7. Cosmetic complications including erythema, post-inflammatory hyperpigmentation (PIH), hypertrophy, atrophy, and wound widening were evaluated at postoperative 6 months. The Modified Vancouver Scar Scale (MVSS)14, 15 and 5-point patient satisfaction score (graded from 1 [very poor] to 5 [excellent]) were evaluated at postoperative 6 months.

Surgical procedures
All procedures were performed by the same dermatologic surgeon (YS Choi) with the following protocol: 1) after skin preparation, local anesthesia with 1% lidocaine and 1:100,000 epinephrine was administered. 2) An elliptical excision with primary linear closure was designed considering the tumor axis and the skin tension line. The major axis was designed as short as possible for better cosmetic results. 3) A skin incision was made, and the entire tumor was excised along with a margin of normal tissue on all sides. 4) An intradermal absorbable vicryl suture was placed followed by superficial nylon sutures. 5) The surgical site was covered with sterile gauze and elastic bandages for 2 days, which exerted pressure for the purpose of achieving fixation, hemostasis, and protection. 6) Dressings were changed with hydrocolloid dressing material (Duoderm Extra Thin; ConvaTec Inc., Greensboro, NC, USA) on POD2 and 7. 7) Finally, sutures were removed after 10~14 days.

Statistical analysis
Categorical variables were described as numbers with percentages, and continuous variables were described as mean with standard deviation. Pearson's chi-square test and Fisher's exact test were used to compare categorical variables between groups. Comparisons of continuous variables were performed using the Mann–Whitney U-test. Pearson correlation analysis was used to verify the correlations between the evolutionary stages and the mean MVSS. A p<0.05 indicated statistical significance. All statistical analyses were conducted using IBM SPSS Statistics, ver. 21 (IBM Corp., Armonk, NY, USA).


RESULTS
Demographics and tumor characteristics
This study enrolled 73 pediatric pilomatricomas patients, of which 51 patients (69.9%, 51/73) were in group A (disease duration ≤12 months) and 22 patients (30.1%, 22/73) were in group B (disease duration >12 months). The mean age of onset was 6.75±3.51 years. The mean disease duration was 9.48±10.59 months (4.92±2.49 months in group A, 20.05±14.23 months in group B) (p<0.05).
Most patients had tumor on their head and neck area (63.0%, 46/73), followed by extremities (28.8%, 21/73), and trunk (8.2%, 6/73). The cheek is the most common site of head and neck area in both groups (41.2%, 14/34 in group A, and 25.0%, 3/12 in group B). The mean tumor size was 1.86±0.73 cm2 (1.85±0.79 cm2 in group A, and 1.86±0.58 cm2 in group B) (p>0.05). Fifty-six patients (76.7%, 56/73) exhibited normal overlying skin color (80.4%, 41/51 in group A, and 68.2%, 15/22 in group B) (p>0.05). Fourteen patients (19.2%, 14/73) showed secondary anetoderma, which was more common in group B (40.9%, 9/22) than in group A (9.8%, 5/51) (p<0.05). There was no evidence of perforation or transepidermal elimination in any patient (data not shown). The tent sign was more common in group B (72.7%, 16/22) than in group A (25.5%, 13/51) (p<0.05). Both secondary anetoderma and tent sign were more common in group B than in group A (p<0.05). However, no significant difference was observed for location, size, or overlying skin color change between groups (p>0.05) (Table 1).
[image: Table  ]Table 1
Comparison of baseline demographics and tumor characteristics between the early excision group and delayed excision groupValues are presented as number (%) or mean±standard deviation. Group A: early excision group, group B: delayed excision group.
*Analyzed by Mann–Whitney test, chi-square test, Fisher's exact test or independent t-test.





Histopathological features and evolutionary stages
Various degrees of inflammatory cell infiltrate predominated by lymphohistiocytes and multinucleated giant cells were observed in both groups. Calcification was more common in group B (95.5%, 21/22) than in group A (51.0%, 26/51) (p<0.05). However, no significant differences were found in inflammatory cell infiltrates, multinucleated giant cells, and hemorrhage between groups (p>0.05). The most common evolutionary stage was stage III in group A (51.0%, 26/51) and stage IV in group B (77.3%, 17/22). Stages I, II, and III were more common in group A than in group B (p<0.05), and inversely, stage IV was more common in group B than in group A (p<0.05) (Table 2, Fig. 2).
[image: Figure F2 ]Fig. 2
Percentage of patients according to the evolutionary stages in both groups. The number of patients within each evolutionary stage is shown. Group A: early excision group, group B: delayed excision group.


[image: Table  ]Table 2
Comparison of evolutionary stages and histopathological features between groupsValues are presented as number (%). Group A: early excision group, group B: delayed excision group. *Analyzed by Mann–Whitney test, chi-square test, Fisher's exact test or independent t-test. †Evolutionary stages according to Kaddu et al.5.





Surgical outcomes
No early complications occurred at POD 2 or POD 7 in either group. Fourteen (19.2%, 14/73) patients showed at least one cosmetic complications at postoperative 6 months. These patients had multiple complications. The overall cosmetic complication rates were higher in group B (36.4%, 8/22) than in group A (11.8%, 6/51) (p<0.05). Erythema, PIH, and atrophy were more common in group B than in group A (p<0.05). However, no significant differences in wound widening or hypertrophy were noted between groups (p>0.05).
The mean MVSS was 2.18±1.73, which was lower in group A (1.53±1.22) than in group B (3.68±1.84) (p<0.05). In addition, there was a positive correlation between evolutionary stages and the mean MVSS (r=0.670, p<0.05) (Fig. 3). Most patients were satisfied with their surgical outcomes at postoperative 6 months. The mean 5-point patient satisfaction score was 3.81±1.01, which was higher in group A (4.08±0.89) than in group B (3.18±1.01; p<0.05) (Table 3, Fig. 4, 5).
[image: Figure F3 ]Fig. 3
Positive correlation between the mean Modified Vancouver Scar Scale (MVSS) score and the evolutionary stages in all patients (r=0.670, p<0.05). The mean modified vancouver scar scale score in each evolutionary stage is shown.


[image: Figure F4 ]Fig. 4
Representative serial photographs of a patient in group A before surgery (A) and 6 months after surgery (B) on the left cheek. Group A: early excision group.


[image: Figure F5 ]Fig. 5
Representative serial photographs of a patient in group B before surgery (A) and 6 months after surgery (B) on the right cheek. Group B: delayed excision group.


[image: Table  ]Table 3
Comparison of surgical outcomes between groupsValues are presented as number (%) or mean±standard deviation. Group A: early excision group, group B: delayed excision group.
*Analyzed by Mann–Whitney test, chi-square test, Fisher's exact test or independent t-test.






DISCUSSION
Because most pilomatricomas appear as asymptomatic, slow-growing, and skin-colored nodules, and tent signs are often negative, preoperative diagnostic accuracy is low. The diagnostic accuracy of pilomatricomas was 16%~54.4%16, 17, 18. Low diagnostic accuracy subsequently results in delayed intervention and poor cosmetic outcomes; thus, meticulous observation of skin lesions is necessary for both patients and physicians.
Surgical excision is the treatment of choice for most benign skin tumors including pilomatricomas. However, in contrast to other benign tumors, pilomatricomas shows inflammation, calcification, and ossification in histopathology, which can cause additional tissue damage4, 5, 6, 19. In turn, subclinical tissue damage can affect the wound healing process and cosmetic outcomes8, 10, 11. In this study, the delayed excision group showed worse cosmetic outcomes compared to the early excision group in the MVSS, 5-point patient satisfaction score, and complication rates (p<0.05).
Secondary anetoderma was more common in group B (40.9%) than in group A (9.8%). The pathogenesis of anetoderma overlying pilomatricoma is unclear; however, histopathologically, dermal elastic fiber degeneration, atrophy, edema, and inflammatory cell infiltrates are observed4, 10, 12. Our findings suggest that elastolysis and catalytic mechanisms are more progressive in patients with delayed excision. As secondary anetoderma with underlying histopathological change can affect delayed wound healing and scar formation10, 20, 21, it would be associated with poor surgical outcomes.
The tent sign on physical examination is a pathognomonic sign of pilomatricomas. It is related to already developed calcification and ossification, which make tumor hard and uneven3, 22, 23. In this study, 39.7% of the patients showed a tent sign, which was more common in group B (72.7%) than in group A (25.5%). This result also supports that tumor has histopathological evolutionary characteristics toward calcification and ossification over time. Calcification was higher in group B (95.5%) than group A (51.0%), but inflammatory cell infiltrates, multinucleated giant cells, and hemorrhage were not statistically different between groups. Dystrophic calcinosis cutis is the most common type of cutaneous calcification, which can occur as a result of local degenerated or necrotic tissue, and indicates microscopic cell injury24, 25. Reiter et al.26 reported that pilomatricomas is one of the common causes of dystrophic calcinosis cutis, and approximately 75% of patients show calcifications. Our findings imply that calcification, rather than inflammatory cell infiltrates itself, may play a role in the difference in cosmetic outcomes between groups. There are obvious distinctions in the evolutionary stages between the two groups. The most common evolutionary stage in group A was stage III (51.0%), while stage IV was prominent in group B (77.3%). Stage IV with calcium deposition creates an anatomical dead space, peripheral tissue damage, and focal necrosis, which also affect poor surgical outcomes.
Complication rates and both scoring systems showed significantly poorer outcomes in group B. Higher complication rates and differences in color, texture, and height matching between the operation sites with the surrounding normal tissue may have resulted in lower cosmetic satisfaction for both physicians and patients. Interestingly, evolutionary stages have a positive correlation with the mean MVSS (r=0.670, p<0.05). Therefore, surgical excision of pilomatricomas should be recommended as early as possible because of the relations between histopathological evolution of the tumor and possible postoperative cosmetic results.
This study has several limitations. First, this is a retrospective, a single-center study of pediatric patients aged ≤15 years with a pilomatricoma; thus, the result may not be applicable to all populations. Multicenter prospective studies with a large number of patients are required to validate our results and to explore additional factors associated with surgical outcomes. Second, the disease duration for classifying group A and group B was not further subdivided. Subdivision of disease duration can be helpful for understanding disease entities and evolutionary stages.
In conclusion, early surgical excision of pilomatricoma resulted in better cosmetic outcomes than delayed treatment. Therefore, clinicians who care for pediatric patients with pilomatricoma should be aware that early diagnosis and treatment are important to improve overall cosmetic outcomes. We hope that our study will be helpful in determining appropriate operative timing and understanding the characteristics of patients with pilomatricomas.
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[image: Figure F1 ]Figure 1

Flow and distribution of patients according to disease duration. Group A: early excision group, group B: delayed excision group.
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[image: Figure F2 ]Figure 2

Percentage of patients according to the evolutionary stages in both groups. The number of patients within each evolutionary stage is shown. Group A: early excision group, group B: delayed excision group.
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[image: Figure F3 ]Figure 3

Positive correlation between the mean Modified Vancouver Scar Scale (MVSS) score and the evolutionary stages in all patients (r=0.670, p<0.05). The mean modified vancouver scar scale score in each evolutionary stage is shown.
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[image: Figure F4 ]Figure 4

Representative serial photographs of a patient in group A before surgery (A) and 6 months after surgery (B) on the left cheek. Group A: early excision group.
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[image: Figure F5 ]Figure 5

Representative serial photographs of a patient in group B before surgery (A) and 6 months after surgery (B) on the right cheek. Group B: delayed excision group.
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[image: Table  ]Table 1

Comparison of baseline demographics and tumor characteristics between the early excision group and delayed excision groupValues are presented as number (%) or mean±standard deviation. Group A: early excision group, group B: delayed excision group.
*Analyzed by Mann–Whitney test, chi-square test, Fisher's exact test or independent t-test.
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[image: Table  ]Table 2

Comparison of evolutionary stages and histopathological features between groupsValues are presented as number (%). Group A: early excision group, group B: delayed excision group. *Analyzed by Mann–Whitney test, chi-square test, Fisher's exact test or independent t-test. †Evolutionary stages according to Kaddu et al.5.
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[image: Table  ]Table 3

Comparison of surgical outcomes between groupsValues are presented as number (%) or mean±standard deviation. Group A: early excision group, group B: delayed excision group.
*Analyzed by Mann–Whitney test, chi-square test, Fisher's exact test or independent t-test.




[BACK]





OEBPS/images/ArticleImage/0140AD/ad-32-93-g005-l.jpg





OEBPS/image/ReficonCrossRef.gif
CROSSREF





OEBPS/images/ArticleImage/0140AD/ad-32-93-i003-l.jpg
: Total Group A Group B .

Charadterisic =73 (=51 0-22) (el

Cosmetic complications 14 (192 60118 8 364) 0.023
Erythema 13078 508 806.4) 0016
Postinflammatory hyperpigmentation 1 (51 408 7618 0.014
Atrophy 8 (1.0 29 607.3) 0.008
Widening 568 269 3036 0157
Hypertrophy 3@ 269 105 >0999
Modified vancouver scar scale score 2182173 153£1.22 3681184 0.000
Patient satifaction score 381101 4.08:0.89 3.181.01 0.001






OEBPS/images/ArticleImage/0140AD/ad-32-93-g003.jpg





OEBPS/image/ReficonPubmed.gif
PUBMED





OEBPS/images/ArticleImage/0140AD/ad-32-93-i003.jpg





OEBPS/images/ArticleImage/0140AD/ad-32-93-g002.jpg





OEBPS/images/ArticleImage/0140AD/ad-32-93-g003-l.jpg
Mean MVos

4.58+1.64

Stage |

Stagell  Stagell
Evolutionary stage

Stage IV






OEBPS/image/ReficonKoreaMed.gif
KOREAMED





OEBPS/image/icon-orcid.jpg





OEBPS/image/icon_corresp.gif





OEBPS/ArticleImage/0140AD/ad-32-93-i001.jpg





OEBPS/images/ArticleImage/0140AD/ad-32-93-i001-l.jpg
Total Group A Group B

e (=73 (=51 0-22) Rl
Demogaphics
Sex 0486
Male 32 @38 21 w2 1 500
Female 41 662 30 (58.8) 1 500
Age of onset (y0* 6751351 6731361 6812335 0445
Disease duration (mo) 94841059 4924249 200521423 0000
Tumor characterstics
Size (em) 1865073 185079 186058 0403
Anatomic location 0160
Head and neck 16 630 34 667) 12 645
Cheek 17 670 14 @12) 3 050
Periorbital region 70152 5147) 267
Temporal region 7152 6076 163
Neck 6030 aa1s) 2067
Forehead 467 129 3 250
Saalp 369 269 163
Mandibular region 243 2659 000
Extremity B 15 29.4) 6273
Trunk 662 209 4082
Surface color change 0257
Without 56 (6.7 a1 (@04 15 662)
With 17 @) 10 0196) 7 618
Secondary anetoderma 0002
Without 59 608 46 ©02) 13 0
With 14092 508 9 @09
Tent sign 0000
Without 4 603 38 (745) 6 @73

With 29 397 13 25.5) 16 (72.7)






OEBPS/ArticleImage/0140AD/ad-32-93-i002.jpg





OEBPS/images/ArticleImage/0140AD/ad-32-93-i002.jpg





OEBPS/ArticleImage/0140AD/ad-32-93-i003.jpg





OEBPS/image/ReficonKoMCI.gif
KoMcl.





OEBPS/images/ArticleImage/0140AD/ad-32-93-i002-l.jpg
Toral Group A Group B .
Charscis o (n=51) (n=22) el
Histopathological feaures
Calcfication 47 644) 26 651.0) 21 ©55) 0.000
Inflammation 41(562) 31 (608) 10 455 0226
Moltinuclear giant cells 37 607) 24 @7.) 13 691 0345
Hemorthage 14092 10 096) 4082 o887
Evolutionary stages” 0000
Stage | 465 408 000
Stage 1 19 26.0) 19673 000
Stage 1l 31 (25 26 610 5 027)
Stage IV 19260 269 17 073






OEBPS/images/ArticleImage/0140AD/ad-32-93-g005.jpg






OEBPS/ArticleImage/0140AD/ad-32-93-g001.jpg





OEBPS/ArticleImage/0140AD/ad-32-93-g002.jpg





OEBPS/ArticleImage/0140AD/ad-32-93-g003.jpg





OEBPS/ArticleImage/0140AD/ad-32-93-g004.jpg
R+





OEBPS/images/ArticleImage/0140AD/ad-32-93-g001.jpg





OEBPS/images/ArticleImage/0140AD/ad-32-93-i001.jpg





OEBPS/images/ArticleImage/0140AD/ad-32-93-g001-l.jpg
From Ulsan University Hospital
between 2010 and 2018

Selected patients (aged <15)
with pilomatricoma

(n=95)

N

v
Patients treated with elliptical excision

22 Excluded:

- Immunosuppression (n=2)
- Two or more tumors (i
- Circularfpunch excision (n=9)

- Slit excision with dissection (n=3)
- Follow-up loss (n=6)

and primary linear closure
(n=73)

N

GroupA Group B

(disease duration <12 months) (disease duration >12 months)

(n=51) (n=22)






OEBPS/ArticleImage/0140AD/ad-32-93-g005.jpg





OEBPS/images/ArticleImage/0140AD/ad-32-93-g004-l.jpg





OEBPS/images/ArticleImage/0140AD/ad-32-93-g002-l.jpg
Percentage of patients

& Stage |
3 Stage Il
Stage Iil
Stage IV

Group A

Group B





OEBPS/images/ArticleImage/0140AD/ad-32-93-g004.jpg
R+





