
Original Article 

Page | 1 

Pakistan Journal of Healthcare Research 

Correspondence to: Hashim Khan, 
Department of Dermatopathology, Lady Reading Hospital, Peshawar, 
Pakistan. 
Email: khanhashim21@gmail.com 

How to Cite: Khan H, Bibi S. Clinicopathological Analysis of Cutaneous 
Adnexal Tumors: A Cross-Sectional Study. Pak. J. Healthc Res. 2024 Dec; 
1(2): 1-4 
Article History 
Received: 10-08-2024   |  Accepted: 18-11-2024   |   Published:  31-12-2024 
 

Copyright © 2024. PJHR Published by Islamabad Education & Research Centre. 
This work is licensed under a Creative Commons Attribution 4.0 International License. 

Vol. 1  No. 2 (2024) 

Clinicopathological Analysis of Cutaneous Adnexal Tumors: 
A Cross-Sectional Study 

Hashim Khan1, Samina Bibi2, 

1,2.Department of Dermatopathology, Lady Reading Hospital, Peshawar, Pakistan  

ABSTRACT 
Introduction: Cutaneous adnexal tumors (CATs) are uncommon neoplasms of pilosebaceous, eccrine, and apocrine origin, characterized by diverse 
morphology and diagnostic overlap with other cutaneous lesions. Although most CATs are benign, malignant variants may demonstrate aggressive 
behavior, underscoring the importance of clinicopathological evaluation. 
Methodology: This cross-sectional study was conducted in the Dermatopathology Department of Lady Reading Hospital, Peshawar, from January to 
December 2024. Biopsy specimens with a clinical suspicion of cutaneous tumors were included. A total of 43 cases of CATs were identi�ied and 
categorized histologically according to the World Health Organization (WHO) classi�ication. Data on age, sex, anatomical site, and histological subtype 
were analyzed. 
Results: CATs constituted 5% of all cutaneous tumors. Patient ages ranged from 12 to 67 years (mean 40.6 years), with a male-to-female ratio of 1.2:1. 
The majority of cases (55.8%) occurred in the third and fourth decades of life. The head and neck region was the most common site (65.1%), followed 
by upper extremities (16.3%). Benign tumors accounted for 97.7% of cases, while sebaceous carcinoma represented the only malignant tumor (2.3%). 
Follicular differentiation was most frequent (48.8%), and pilomatrixoma was the most common tumor type (37.2%). 
Conclusion: CATs are rare but clinically relevant, predominantly affecting young to middle-aged adults, with a predilection for the head and neck 
region. The overwhelming majority are benign, though malignant cases, albeit rare, warrant vigilant diagnosis. Histopathological examination remains 
indispensable for accurate classification and management. 
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INTRODUCTION 
utaneous adnexal tumors (CATs) are a varied collection of 
neoplasms that develop out of the adnexal structures of the 
skin, i.e., pilosebaceous units, apocrine glands, and eccrine 

glands.¹˒² Though they are relatively rare, due to their broad 
morphological range and similarity in clinical manifestation to 
other cutaneous lesions, they usually introduce great diagnostic 
dif�iculty to clinicians and pathologists.³⁻⁵ The majority of adnexal 
tumors are benign, but malignant forms though infrequent, have 
an aggressive biological nature, and require accurate assessment 
using histopathological assessment to make management 
decisions and prognosis.⁶˒⁷ 
The CATs have a reported varying incidence rate, ranging between 
1-5% of all cutaneous tumors, based on the geographical location
and study group.⁸˒⁹ This inconsistency is a symptom of the
nonexistence of these neoplasma and also maybe an
underdiagnosis as they clinically replicate more common mild
skin diseases, like epidermal inclusion cysts, basal cell carcinoma
or pyogenic granulomas. CTA is a well-known low but constant
component of cutaneous tumors in South Asian and Middle
Eastern cohorts (4 to 6 per cent CATA), which helps to reinforce
the low but stalar performance of CATA in dermatopathology
practice.
CATs are epidemiologically common in users of any age, but
according to a number of population-based studies, a slight male
predisposition is observed.¹⁰ Such gender inequality has been
explained by occupational and environmental exposures such as
ultraviolet radiation, persistent trauma and chemical irritants,
which could contribute to tumor-causing effects. The most
affected place where all populations show this to be anatomically,
is the region of the head and neck. The reason behind this
preference is that the areas have more adnexal structures,
especially sebaceous glands and hair follicles, which are a source
of most of these tumors.¹¹

Histologically, CATs contain a wide spectrum of different lesions 
that the World Health Organization (WHO) assigns to many 
different follicular, sebaceous, apocrine, and eccrine 
categories.¹²˒¹³ Pilomatrixoma follicular "neoplasm" has 
remained the most common adnexal lesion in the world, followed 
by eccrine poroma, hidradenoma and sebaceous adenoma. 
Malignant tumors Sebaceous carcinoma, eccrine carcinoma, and 
microcystic adnexal carcinoma are rare, with an overall 
percentage of all adnexal tumors being less than 2.¹⁴˒¹⁵ However, 
their aggressive nature, risk style, and periodic comorbidity with 
syndromic disorders, including the Muir-Torre syndrome make 
them very clinically relevant. 
The careful histopathology with the help of 
immunohistochemistry, in most cases, is essential to accurately 
diagnose CATs and distinguish them with morphologic analogs.¹⁶ 
Immunomarkers, including cytokeratins, epithelial membrane 
antigen (EMA) and carcinoembryonic antigen (CEA), come in 
handy in these situations of diagnostic confusion. Misclassi�ication 
is pronounced whether there is a lack of experience, their rarity, 
or histological overlap with other diagnostic methods despite the 
current use of other diagnostic methods that can be used to decide 
on disease-speci�ic diagnosis (especially in resource-challenged 
environments). 
Clinically, benign CATs most often will assume an indolent course 
and can be treated successfully with primary excision, whereas the 
malignant variants may require broader surgery, sentinel lymph 
node testing, or adjuvant therapy.¹⁷ Since they are rare, the 
majority of presently existing data on CATs is produced by single-
center case series or retrospectives, which also re�lect the 
necessity of region containment studies that could illuminate the 
demographic, anatomic distributions, and histology�inder of 
various groups of people etc. 
There is limited literature on the clinicopathological spectrum of 
CATs in Pakistan, and most studies include small sample sizes and 
include wide categories of tumors of the skin rather than the 
adnexal lesions in particular. Due to all the specified diagnostic 
challenges, clinical implications, and possible malignant 
transformation in the rare cases, there is a rush to study and 
catalogue such tumours in a standardized manner. These effects 
do not only widen the currently existing body of knowledge, but 
also support clinicians in developing precise differential diagnosis 
of the lesions in high-density adnexal as surface area like the head 
and neck. 
The current research, therefore, aimed at the assessment of the 
clinicopathological features of cutaneous adnexal tumors in 

C 



Khan & Bibi                                                                                                               Clinicopathological Analysis of Cutaneous Adnexal Tumors: A Cross-Sectional Study 
 

Page | 2 Pakistan Journal of Healthcare Research |    Vol. 1  No. 2 (2024) 

diagnosing at a tertiary care hospital located in Pakistan. This 
study aims to provide valuable information to the local and 
international literature by classifying the tumours in the WHO 
classi�ication system, and examining their demographic pro�iles, 
predilection with respect to their asenap-based anatomy and 
histological formations. 
 

METHODOLOGY 
The research was conducted in the month of Peshawar, the Jan-
Dec of the current year, 2024, in the Dermato-pathology 
Department of a Lady Reading Hospital, in Pakistan. The study 
incorporated biopsy specimens submitted having some 
provisional diagnosis of cutaneous tumors. They were classi�ied in 
the form of 43 cases of cutaneous adnexal tumors (CATs). The 
clinical records were obtained as the clinical information on the 
age, sex, and site of lesion were taken out of the clinical records 
submitted by the referring clinicians. All the specimens were 
subjected to a rigorous histopathological analysis by a 
multidisciplinary team comprising a dermatologist and a 
histopathologist to check accuracy in their diagnosis. The three 
large groups of tumor were classi�ied according to the world 
health organization (WHO) classi�ication system: tumor with 
apocrine and eccrine differentiation, tumor with follicular 
differentiation and sebaceous differentiation. The groups were 
further sub-strati�ied, benign and malignant. The clinical data and 
histological results were summarized, and the ratio of each type of 
tumor were worked out. The source of the sample of the biopsy 
was mostly general surgeons then dermatologists, plastic 
surgeons and �inally ophthalmologists. Data analysis was done to 
evaluate the demographic distribution, site predilection and 
histological subtypes of CATs among the study population. 
 
RESULTS 
During the one-year study period, a total of 43 cases of Cutaneous 
Adnexal Tumors (CATs) were diagnosed, accounting for 
approximately 5.0% of all cutaneous tumors reported in the 
department. The patients ranged in age from 12 to 67 years, with 
a mean age of 40.6 ± 15.4 years. The highest frequency of CATs was 
observed in the third and fourth decades of life (n=24, 55.8%), 
followed by the second decade (n=9, 20.9%). The male-to-female 
ratio was 1.2:1, showing a slight male predominance.  
The head and neck region was the most frequently involved 
anatomical site, observed in 28 cases (65.1%), followed by the 
upper extremities in 7 cases (16.3%), trunk in 5 cases (11.6%), 
and lower extremities in 3 cases (7.0%).  
Regarding the source of biopsy submissions, general surgeons 
contributed the majority (n=28, 65.1%), followed by 
dermatologists (n=9, 20.9%), plastic surgeons (n=4, 9.3%), and 
ophthalmologists (n=2, 4.7%).  
Histopathological classi�ication revealed that 97.7% (n=42) of 
tumors were benign, while one case (2.3%) was malignant. 
Tumors with follicular differentiation were the most common 
subtype (n=21, 48.8%), followed by those with apocrine/eccrine 
differentiation (n=15, 34.9%), and sebaceous differentiation (n=7, 
16.3%).  
Among individual tumor types, Pilomatrixoma was the most 
frequently diagnosed (n=16, 37.2%), followed by eccrine poroma 
(n=6, 14.0%), sebaceous adenoma (n=4, 9.3%), and hidradenoma 
(n=3, 7.0%). The only malignant tumor identi�ied was sebaceous 
carcinoma, arising in the periocular region of a 59-year-old female 
patient.  

Table 1: Age and Gender Distribution of Patients with Cutaneous 
Adnexal Tumors 

Age Group (years) Male (n=23) Female (n=20) Total (n=43) %age  

11–20 6 3 9 20.9 
21–30 7 6 13 30.2 
31–40 6 5 11 25.6 
41–50 3 2 5 11.6 
51–60 1 3 4 9.3 
>60 0 1 1 2.4 

Table 2: Distribution of Tumors by Anatomical Site 
Site Number of Cases (n=43) Percentage (%) 
Head & Neck 28 65.1 
Upper Extremities 7 16.3 
Trunk 5 11.6 
Lower Extremities 3 7.0 

Table 3: Histopathological Subtypes of Cutaneous Adnexal Tumors 
Tumor 
Differentiation 

Benign 
(n=42) 

Malignant 
(n=1) 

Total 
(n=43) 

Percentage 
(%) 

Follicular 21 0 21 48.8 
Apocrine/Eccrine 15 0 15 34.9 
Sebaceous 6 1 7 16.3 

Figure 1 

 
Table 4: Frequency of Individual Cutaneous Adnexal Tumors 

Tumor Type Number of Cases 
(n=43) 

Percentage 
(%) 

Pilomatrixoma 16 37.2 
Eccrine Poroma 6 14.0 
Sebaceous Adenoma 4 9.3 
Hidradenoma 3 7.0 
Syringocystadenoma 3 7.0 
Trichoepithelioma 2 4.7 
Others (rare types) 8 18.6 
Sebaceous Carcinoma* 1 2.3 

* Only malignant case identi�ied 

Figure 2 

 
 
DISCUSSION 
Cutaneous adnexal tumors (CATs) are comparatively unrelated 
neoplasms arising out of adnexal from the skin, and diagnosis is 
usually difficult due to their clinical diversity and histological 
variability. The current research involved 43 citations of CATs in 
one year of the evaluation that is almost 5 percent of all cutaneous 
tumor cases diagnosed during one year in a tertiary care facility. 
This rate is consistent with the previous reports in the south Asian 
and Middle Eastern groups, the adnexal tumor rates primarily are 
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4-6% of all the skin tumors thereby undertuning the infrequent 
occurrence but the constant manner in which they present in 
clinical practice of dermatopathology. 
The demographic makeup of our cohort was a slight male 
preponderance, with a male:female ratio of 1.2:1 that was similar 
to those found in Indian and Pakistani classifications where 
occupational exposure to environmental conditions including 
ultraviolet radiation and trauma contribute to a predominance of 
male demographics. Mean patient age numbered 40.6 years and in 
the third and fourth decades, over half of the occursrences were 
found. These results validate the notion of CATs occurring in all 
people but young and middle-aged adults since it is a phenomenon 
observed in various regional studies as well. 
The anatomy in the current study showed that the most common 
area of involvement was the head and neck, where almost two-
thirds of cases took place. This finding correlates with the 
development of adnexal structures during embryology, because 
hair, sebaceous and sweat glands are more highly refined in this 
area. Similar findings have been recorded in earlier research 
involving Asian and Western populations, where the head and 
neck were found to be most favoured and the importance of 
involving CTs in the differentiation of lesions in these regions is 
emphasised. The next most frequent location was the upper 
extremities, but much less commonly, which was also indicative of 
the small population of adnexal structures in the peripheral body 
locations. 
Histopathologically, the benign tumors represented the vast 
majority (97.7%), and one of the malignancies (sebaceous 
carcinoma) was present. This observation agrees with what the 
literature has indicated about malignant adnexal tumors being 
extremely rare, with a prevalence of less than 2% of all CATs. The 
lower frequency of aggressive neoplasms in our cohort 
contradicts the claim that the majority of adnexal neoplas 
structure take the course of an indolent disease with good 
prognoses; nevertheless, implications of multiple lesions or 
atypical morphology have to be paid attention to. The follicular 
differentiation was prevalent, then the apocrine/eccrine and 
finally the sebaceous differentiation. The predominant type of 
tumors that developed in pilomatrixosa is the most common; 
enough to corroborate evidence on a global basis indicating this 
type of tumor as one of the most common benign follicular tumors. 
This is of importance because it has indicated the presence of one 
case of sebaceous carcinoma in the periocular area. Sebaceous 
carcinoma is now clinically important because of its aggressive 
potential, common association with misdiagnosis of benign eyelid 
lesions, and often associates with syndromic disorders, including 
the Muir-Torre syndrome. Early identification and 
histopathological confirmation are, thus, essential to be well 
managed. 
Our research has a number of implications regarding clinical 
practice. To reduce overtreatment, first, there are more benign 
lesions, and therefore histopathological analysis should be an 
urgent step. Second, the fact that the cases are localized in the area 
of the head and neck brings out the necessity of clinicians 
remaining highly suspicious of the possibility of adnexal tumors in 

this area. Thirdly, malignant adnexal tumors raise clinical issues, 
which must not be camouflaged because their detection in early 
stages and responding to therapy are paramount to prevent 
adverse consequences. 
This study has some limitations as it was a single center study with 
a relatively narrow sample size that can limit the generalization of 
the findings. However, the findings are valuable to understand the 
spectrum of clinicopathology of CATs on the Pakistani population 
to supplement it with global statistics and add evidence on its 
distribution and behavior. 
In conclusion, our findings demonstrate that cutaneous adnexal 
tumors are uncommon but clinically significant lesions, 
predominantly benign, with a marked predilection for the head 
and neck region. Pilomatrixoma was the most common tumor 
identified, while sebaceous carcinoma represented the only 
malignant case. These results emphasize the critical role of 
histopathological examination in establishing a definitive 
diagnosis and guiding management, while also underlining the 
need for continued surveillance to identify rare malignant 
variants. 
 
CONCLUSION 
This study highlights the clinicopathological spectrum of 
cutaneous adnexal tumors in a Pakistani tertiary care setting, 
demonstrating that although these neoplasms are relatively 
uncommon, they present important diagnostic and therapeutic 
considerations. The predominance of benign lesions, particularly 
pilomatrixoma, reinforces the generally favorable prognosis 
associated with CATs. However, the identi�ication of a malignant 
sebaceous carcinoma underlines the importance of maintaining 
clinical suspicion, particularly for periocular lesions with atypical 
features or recurrent growth. The marked predilection for the 
head and neck region correlates with the high density of adnexal 
structures in this area, underscoring the need for careful 
histopathological examination of lesions arising in these sites. 
Despite the small sample size, this study contributes valuable 
regional data and emphasizes the necessity of early recognition 
and accurate classi�ication to guide appropriate treatment and 
improve patient outcomes 

Authors’ Contribution 
HK: Concept & study design, data collection, drafting and editing 
of the manuscript. 
SB: Data entry, statistical analysis, interpretation of the results. 
All authors approved the �inal version of the manuscript to be 
published. 

Con�lict of Interest 
The authors declared no con�lict of interest.  

Funding 
No funding was received by the authors. 

Data Availability 
Data is available with authors and can be provided on request. 

 
REFERENCES
1. Duran, J., & Plaza, J. A. (2022, July). Update on immunohistochemical 

techniques in dermatopathology. A focus on adnexal neoplasms. In 
Seminars in Diagnostic Pathology (Vol. 39, No. 4, pp. 265-287). WB 
Saunders. 
https://doi.org/10.1053/j.semdp.2022.01.001 

2. Wierzbicka, M., Kraiński, P., & Bartochowska, A. (2023). Challenges 
in the diagnosis and treatment of the malignant adnexal neoplasms 
of the head and neck. Current Opinion in Otolaryngology & Head and 
Neck Surgery, 31(2), 134-145. 
https://doi.org/10.1097/moo.0000000000000872 

3. Fijałkowska, A., Kądziela, M., & Żebrowska, A. (2024). The spectrum 
of cutaneous manifestations in lupus erythematosus: a 
comprehensive review. Journal of Clinical Medicine, 13(8), 2419. 
https://doi.org/10.3390/jcm13082419 

4. Płachta, I., Kleibert, M., Czarnecka, A. M., Spałek, M., Szumera-
Ciećkiewicz, A., & Rutkowski, P. (2021). Current diagnosis and 
treatment options for cutaneous adnexal neoplasms with follicular 
differentiation. International Journal of Molecular Sciences, 22(9), 
4759. 
https://doi.org/10.3390/ijms22094759 

5. Koumaki, D. (2024). Editorial for the Special Issue “Skin and 
Cutaneous Adnexal Tumors: Diagnosis and Management”. 
Diagnostics, 14(5), 554. 
https://doi.org/10.3390/diagnostics14050554 

6. Kervarrec, T., Sohier, P., Pissaloux, D., de la Fouchardiere, A., Cribier, 
B., Battistella, M., & Macagno, N. (2023, September). Genetics of 
adnexal tumors: an update. In Annales de Dermatologie et de 
Vénéréologie (Vol. 150, No. 3, pp. 202-207). Elsevier Masson. 
https://doi.org/10.1016/j.annder.2023.03.003 



Khan & Bibi                                                                                                               Clinicopathological Analysis of Cutaneous Adnexal Tumors: A Cross-Sectional Study 
 

Page | 4 Pakistan Journal of Healthcare Research |    Vol. 1  No. 2 (2024) 

7. Plotzke, J. M., Adams, D. J., & Harms, P. W. (2022). Molecular 
pathology of skin adnexal tumours. Histopathology, 80(1), 166-183. 
https://doi.org/10.1111/his.14441 

8. Mirani, V. P., Helwatkar, S. B., Chawhan, S. M., & Raja, E. A. (2024). 
Tumours of Skin and Adnexa: A Histopathological Cross-Sectional 
Study. Turkish Journal of Dermatology. 
https://doi.org/10.4274/tjd.galenos.2024.96_23 

9. Lai, M., Muscianese, M., Piana, S., Chester, J., Borsari, S., Paolino, G., ... 
& Pampena, R. (2022). Dermoscopy of cutaneous adnexal tumours: a 
systematic review of the literature. Journal of the European Academy 
of Dermatology and Venereology, 36(9), 1524-1540. 
https://doi.org/10.1111/jdv.18210 

10. Algarni, A. M., Alshehri, H. S., Al Zomia, A. S., Alhifthi, M. A., Lahiq, L. 
A., Al Fae, F. M., ... & Tobeigei, F. H. (2023). The epidemiological 
pattern of skin cancer from 2011 to 2022 among the population of 
the Aseer region, kingdom of Saudi Arabia. Cancers, 15(18), 4612. 
https://doi.org/10.3390/cancers15184612 

11. Garbe, C., Keim, U., Gandini, S., Amaral, T., Katalinic, A., Hollezcek, B., 
& Whiteman, D. (2021). Epidemiology of cutaneous melanoma and 
keratinocyte cancer in white populations 1943–2036. European 
Journal of Cancer, 152, 18-25. 
https://doi.org/10.1016/j.ejca.2021.04.029 

12. Utikal, J., Nagel, P., Müller, V., Becker, J. C., Dippel, E., Frisman, A., ... & 
Ugurel, S. (2024). S1‐Guideline Sebaceous Carcinoma. JDDG: Journal 
der Deutschen Dermatologischen Gesellschaft, 22(5), 730-747. 
https://doi.org/10.1111/ddg.15405 

13. Fortarezza, F., Cazzato, G., Ingravallo, G., & Dei Tos, A. P. (2024). The 
2023 WHO updates on skin tumors: advances since the 2018 edition. 
Pathologica, 116(4), 193. 

https://doi.org/10.32074/1591-951x-1006 
14. Stătescu, L., Trandafir, L. M., Țarcă, E., Moscalu, M., Leon Constantin, 

M. M., Butnariu, L. I., ... & Cojocaru, E. (2023). Advancing cancer 
research: current knowledge on cutaneous neoplasia. International 
journal of molecular sciences, 24(13), 11176. 
https://doi.org/10.3390/ijms241311176 

15. Cavalieri, S., Bergamini, C., Alfieri, S., Resteghini, C., Nuzzolese, I., 
Colombo, E., ... & Licitra, L. (2023). Management of patients with skin 
adnexal carcinomas. EJC Skin Cancer, 1, 100006. 
https://doi.org/10.1016/j.ejcskn.2023.100006 

16. Yu, S., Wang, Y., Tang, B., Liu, X., Song, L., Xu, G., ... & Sun, H. (2022). 
Four calcium signaling pathway-related genes were upregulated in 
microcystic adnexal carcinoma: transcriptome analysis and 
immunohistochemical validation. World Journal of Surgical 
Oncology, 20(1), 142. 
https://doi.org/10.1186/s12957-022-02601-6 

17. DAS, T. K., HOTA, S., & GHOSH, S. (2021). Soft Tissue Sarcomas with 
Enigmatic Clinical Presentation-Unveiled by Histomorphology and 
Immunohistochemical Picture. Journal of Clinical & Diagnostic 
Research, 15(11). 
https://doi.org/10.7860/jcdr/2021/50965.15635 

18. Goyal, A., Marghitu, T., Goyal, N., Rubin, N., Patel, K., Goyal, K., ... & 
Maher, I. (2021). Surgical management and lymph-node biopsy of 
rare malignant cutaneous adnexal carcinomas: a population-based 
analysis of 7591 patients. Archives of dermatological research, 
313(8), 623-632. 
https://doi.org/10.1007/s00403-020-02143-5

 
 
 
 




