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Trichilemmal carcinoma treated
by excision combined with
photodynamic therapy: a case
report and review of literature

Lingyu Qidiao, Yilin Liu, Danni Hu, Xingchi Tao and Chunli Yao*

Department of Dermatology, Second Affiliated Hospital of Jilin University, Changchun, China

Trichilemmal carcinoma is an extremely rare malignant cutaneous tumor derived
from the outer root sheath of the hair follicles, which most commonly occurs in
the sun-exposed areas of elderly individuals. This article introduces a case of
trichilemmal carcinoma that occurred on the scalp of a 36-year-old male patient,
the first case reported and treated with surgical excision combined with
photodynamic therapy.
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1 Introduction

Trichilemmal carcinoma (or tricholemmal carcinoma [TC]) is a rare malignant
cutaneous appendage tumor derived from the outer root sheath of the hair follicles. It
most frequently occurs in the sun-exposed areas of elderly individuals, typically affecting
the head, face, neck, or upper extremities (1, 2). Its skin lesions often have atypical
appearances, necessitating carefully differential diagnosis with other possible lesions (3).
The treatment of choice is complete surgical excision (4). Other reported therapies include
imiquimod cream (5%) (5), radiotherapy, and chemotherapy (6), whereas the use of
photodynamic therapy (PDT) has not been documented in the literature. Herein, we
present a case of trichilemmal carcinoma treated with surgical resection combined
with PDT.

2 Case report

In November 2023, the patient presented to our hospital with a reddish skin swelling on
the top of the head that had been present for 10 months without an obvious cause. The
patient complained of localized itching and swelling sensation, habitual scratching, and no
prolonged sun exposure. He denied any relevant family history or hereditary diseases, as
well as any history of surgery, trauma, or similar conditions. He had a smoking history of 10
years. Previously, the patient had been admitted to a local hospital and had undergone a
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pathologic examination on an outpatient basis, which revealed clear
cell hidradenocarcinoma. Upon hospitalization at the Second
Hospital of Jilin University, physical examination revealed a light
red skin swelling on the top of the head, approximately 1.0 cmx1.0
cm, protruding from the skin surface, with a clear border and
ulcerated surface (Figure 1). No enlarged lymph nodes were
detected in the head and neck. The preliminary diagnosis was
clear cell hidradenocarcinoma.

After preoperative preparation, excision of the skin lesion was
performed under local anesthesia, with a margin of 2.0 cmx1.0 cm
and a depth extending to the subcutaneous tissue. Intraoperative
rapid pathology results showed negative margins, and
intraoperative photodynamic adjuvant therapy was administered.
Postoperative pathological findings indicated a tumor derived from
the hair follicles, with focal suspicious cell infiltration and evident
mitotic figures, consistent with TC (Figures 2, 3). The surgical
margins were negative. Upon wound healing, additional two
sessions of photodynamic adjuvant therapy were administered.
After a 6-month follow-up, there were no abnormalities detected
in the ultrasound examination of cervical lymph nodes, and no
signs of local recurrence (Figure 4). Both the doctor and the patient
are satisfied with the treatment effect. No unexpected events or
adverse events occurred during the treatment and follow-
up process.

3 Discussion and conclusions

TC is an extremely rare, malignant skin tumor originating from
the outer root sheath of the hair follicle. It was first described in
1976 by J. T. Headington (6), and since then approximately 231
cases have been reported (2). It typically occurs in elderly
individuals on sun-exposed areas such as the head, neck, arms,
and hands (3, 7, 8). The pathogenesis of TC remains unclear, but
potential risk factors include advanced age, ultraviolet light
exposure, ionizing radiation, a history of trauma, cicatrix,
hereditary diseases, and immunosuppression in organ transplant
recipients (3, 6, 9). However, in the present case, the patient lacked
these risk factors. Smoking history may need consideration, as it is
unclear whether smoking is a significant risk factor for TC, its
association with TC development requires further study.

The appearance of TC skin lesions is non-specific, often
presenting as single prominent swellings that are red, brown, or
skin-colored, which may sometimes be accompanied by redness,
bleeding, and ulceration. These lesions resemble basal cell
carcinoma (BCC), squamous cell carcinoma (SCC),
keratoacanthoma, or other follicle-derived skin lumps, leading to
misdiagnosis (10-12). Therefore, diagnosis mainly relies on
histopathology. In this case, preliminary diagnosis was made
based on the appearance of skin lesions and third-party
pathological examination results. Both being rare tumors of skin
appendages, TC and hidradenocarcinoma share similar
pathological manifestations. Also, both of them have nonspecific

Abbreviations: BCC, Basal cell carcinoma; PDT, Photodynamic therapy; SCC,

Squamous cell carcinoma; TC, Trichilemmal carcinoma.
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clinical presentations, posing a challenge for the differential
diagnosis between these two diseases. The final diagnosis relied
on the pathological examination results from our hospital
after complete excision, which exhibited the characteristic
follicular keratinization of TC. Also, they did not align with the
features of hidradenocarcinoma, such as non-invasion of the
epidermis, presence of eosinophilic granulocyte components, and
tendency to invade surrounding tissues (13). Additionally, the
immunohistochemical results, CK (+) and CEA (-) were
inconsistent with the characteristics of hidradenocarcinoma
reported in the literature (14).

Currently, no uniform pathological diagnostic standard has
been established for TC. Certain histopathological features of TC
include the following: 1) Tumor cells with clear cytoplasm,
containing an increased number of atypical nuclei and mitotic
figures (3, 6, 7); 2) Positive staining for periodic acid-Schift (PAS),
sensitive to diastase (1), and negative to mucin (12); 3) Lobular or
trabecular proliferation centered around pilosebaceous structures
(3, 6, 15-17); 4) Palisaded cells surrounding tumor tissues (2, 7, 12);
5) Trichilemmal keratinization (1, 7); and 6) Mostly positive
immunostaining for Pan CK, CK15, Ki-67, p63, p53, and CKl
but negative for S-100, CEA, HMB-45, Vimentin, Melan A, and
SMA. EMA was widely adopted but it’s not suitable as diagnostic
criteria, for its positive and negative results occur with the same
frequency. Other pathological indicators have limited data (2).

Dermoscopy is essential for the diagnosis of most skin cancers.
Arslan et al. (7) reported a case of TC initially misdiagnosed as BCC
due to similar dermoscopic features such as blood vessels of varying
thickness and unstructured yellow and white areas. Their study
concluded that it is difficult to distinguish TC from other non-
melanoma skin cancers by dermoscopic manifestations, as previous
studies have reported arborizing blood vessels, yellow areas, and
lobular structures in both follicle-derived tumors and BCCs. Sun
et al. (2) reported a case of TC with asymmetric lobular nodules
with crystalline chrysalis-like structures, which was preliminarily
diagnosed as BCC. So far, no studies have described the
dermatoscopic morphology of TC in addition to the above
reports, warranting further study. Based on these findings, it can
be assumed that dermoscopy may not be a reliable tool for
diagnosing TC.

Histologic features suggest that TC is a moderate-to-severe
malignancy, but it typically follows a indolent process and is not
prone to recurrence or metastasis (4). Simple excision, which is
currently the preferred treatment for non-metastatic TC, is highly
effective in most cases when the tumor is completely excised with
clear margins (12) and has a local recurrence rate of 7.55% (2).
Mohs micrographic surgery (MMS) is a more desirable option as it
allows for better preservation of healthy tissue while removing as
much of the tumor tissue as possible. However, the postoperative
recurrence rate with MMS is not significantly different compared
with that with simple excision (2), which may be due to limited
data. In addition, the economic costs of MMS, its requirements for
personnel and equipment, as well as its relatively complicate
procedures, also pose constraints on its practical application.

Other interventions can be used in patients who are unsuitable
or decline to undergo surgery and as adjunctive therapy for surgical
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FIGURE 1
Clinical photograph before surgery.

patients. One reported case successfully treated a 90-year-old
woman with the application of 5% imiquimod cream (5).
Another distant metastasis case underwent pembrolizumab
treatment, achieved good response and disease control, after
ineffective surgeries, radiation and chemotherapy (18).However,
immunotherapy must be adapted to each patient, as they can
react differently to such drugs, with various side effects (19).
There is no standard radiotherapy plan or chemotherapy regimen
for TC. According to the previous reports (20), A 27-year-old TC
patient successfully relieved his 5-cm lesion on the neck, who
recieved chemotherapy and radiotherapy after excision. Another
research (2) recommended that, for nodules larger than 5 cm in
diameter, radiotherapy or chemotherapy can be considered. Yi et al.
(21) suggested that chemotherapy regimens designed for advanced
SCC can be used as an intervention for metastatic TC because of
their similarities in cytology. The effects of chemotherapy on
prolonging the survival of patients with metastatic cancer,
reducing tumor burden, and improving quality of life are worth
considering. However, achieving a cure is still challenging. For
lesions that have not yet recurred or metastasized, larger tumor size
and longer disease duration increase the risk of recurrence (2).
Similar to other skin tumors, if the pathological examination
reports perineural invasion, perineural chronic inflammation, or
lymphovascular invasion, it may also indicate a poor prognosis (22),
thereby potentially necessitating radiotherapy or chemotherapy.
In this case, the patient underwent intra- and postoperative
photodynamic adjuvant therapy using the photosensitizer 5-
aminolevulinic acid (ALA), which is a light-activated compound
that produces reactive oxygen species, leading to the destruction of
tumor cells and blood vessels while stimulating the immune system,
then selectively eliminate tumor cells (23), ensure negative margins
and minimize the risk of recurrence. For our patient with TC, PDT
has the following advantages compared with chemical therapy and
radiotherapy: 1) good selectivity and slight toxic side effects: almost
no damage to normal tissues and no influence on hematopoietic
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function; 2) cost effectiveness: the consumption of photodynamic
therapy is significantly lower than that of postoperative
radiotherapy, which reduces the patient’s economic burden; and
3) preservation of appearance and function: PDT has a better
cosmetic effect on head and face skin tumors. On the premise of
achieving the therapeutic purpose, it can utmost ensure the integrity
of appearance and function, which is also conducive to reducing the
psychological burden of patients. The patient underwent a total of
three PDT sessions intraoperatively, one week postoperatively, and
two weeks postoperatively. The preparation used was a 20%
solution of 5-aminolevulinic acid hydrochloride. The solution was
applied to the surgical site, black-covered, and left for 3 hours before
being irradiated with 630nm + 10nm red light for 20 minutes at a
power density of 60mW/cm® (24).

PDT is indicated for a wide range of non-melanoma skin
cancers, including actinic keratosis, Bowen’s disease (SCC in situ),
and BCC. However, it has the following limitations: 1) it can be
painful; 2) its effectiveness decreases with increasing tumor
thickness; and 3) it is not applicable to morphoeic BCC,
infiltrative BCC, pigmented BCC, and invasive SCC and other
tumor types (25). This is because thicker, denser tumors, those
invading deeper tissues, or those with more melanin pigment may
prevent the light-activated compound from reaching all tumor cells
or the light from penetrating deeply enough, thereby hindering the
effectiveness of PDT. However, in our case, the intraoperative
combined application of PDT circumvented the limitations of
tumor thickness and light penetration, and its therapeutic
significance lies in ensuring negative margins, eliminating
possible residual tumor cells, and minimizing the risk of
recurrence. No local recurrence or metastasis was observed
during the 6-month postoperative follow-up, but the long-term
efficacy requires monitoring.

We recommend follow-up visits for TC patients at 3, 6, and 12
months after discharge, then annually, emphasizing sun protection
during this period. Long-term follow-up with thorough

frontiersin.org


https://doi.org/10.3389/fonc.2024.1436399
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Qidiao et al. 10.3389/fonc.2024.1436399
FIGURE 2
Histological section, HE staining. (A) At magnification 20x (200um), a necrotic foci can be seen at the right side in large-sized tumors. (B, C) At
magnification 100x (50um), follicular keratinization and palisaded cells can be seen. (D, E) At magnification 200x (20um), a clear cytoplasm
containing atypical nuclei and mitotic figures is seen.

examinations is necessary due to the limited knowledge and lack of
established consensus on TC management.

To summarize the characteristics of this patient with TC: 1)
The cause of the disease is unknown. The history did not involve
any known risk factors. 2) It was misdiagnosed as clear
cell hidroadenocarcinoma on admission to the hospital.
This suggests the significance of differential diagnosis of this
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disease, and more studies are needed to summarize the findings
of more typical clinical and pathological features to establish clearer
diagnostic criteria. 3) This is the first reported case of TC treated
with surgery combined with photodynamic adjuvant therapy.
This treatment can theoretically achieve a better therapeutic effect
and lower side effects, reduce treatment cost, and better
cosmetic results.
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Vimentin

FIGURE 3
Immunohistochemical staining shows positive results for CK, vimentin, P-63, Ki-67, and S-100 and negative results for SMA, Melan A, HMB-45,
and CEA.

FIGURE 4
At the 6-month follow-up, no sign of recurrence or metastasis is noted.

Frontiers in Oncology 05 frontiersin.org


https://doi.org/10.3389/fonc.2024.1436399
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Qidiao et al.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding author/s.

Ethics statement

The studies involving humans were approved by the Ethics
Committee of Second Affiliated Hospital of Jilin University. The
studies were conducted in accordance with the local legislation and
institutional requirements. The participants provided their written
informed consent to participate in this study. Written informed
consent was obtained from the individual(s) for the publication of
any potentially identifiable images or data included in this article.

Author contributions

LQ: Conceptualization, Investigation, Writing — original draft.
YL: Writing - review & editing. DH: Investigation, Project
administration, Writing - review & editing. XT: Investigation,
Project administration, Writing — review & editing. CY: Project
administration, Supervision, Writing - review & editing.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. This study

References

1. Hamman MS, Brian Jiang SI. Management of triChilemmal carcinoma: an update
and comprehensive review of the literature. Dermatol Surg. (2014) 40:711-7.
doi: 10.1111/dsu.0000000000000002

2. Sun J, Zhang L, Xiao M, Li S, Chen R, Li Y, et al. Systematic analysis and case
series of the diagnosis and management of triChilemmal carcinoma. Front Oncol.
(2022) 12:1078272. doi: 10.3389/fonc.2022.1078272

3. Usseglio J, Pages E, Guyot A, Laloze ], Ferri J. TriChilemmal carcinoma of the
scalp. Int ] Oral Maxillofac Surg. (2021) 50:1289-92. doi: 10.1016/j.ijom.2021.02.008

4. Xu B, Wang T, Liao Z. Surgical treatment of triChilemmal carcinoma. World |
Oncol. (2018) 9:141-4. doi: 10.14740/wjon1143w

5. Jo JH, Ko HC, Jang HS, Kim MB, Oh CK, Kwon KS. Infiltrative triChilemmal
carcinoma treated with 5% imiquimod cream. Dermatol Surg. (2005) 31:973-6.
doi: 10.1097/00042728-200508000-00016

6. Fronek L, Brahs A, Farsi M, Miller R. A rare case of triChilemmal carcinoma:
histology and management. J Clin Aesthet Dermatol. (2021) 14:25-30.

7. Arslan Z, Bali ZU, Evrenos MK, Temiz P, Ermertcan AT. Dermoscopic features of
triChilemmal carcinoma. Indian ] Dermatol Venereol Leprol. (2019) 85:321-3.
doi: 10.4103/ijdv.IJ]DVL_468_18

8. Jia Q, Yuan Y, Mao D, Wen G, Chen X. TriChilemmal carcinoma of the scalp in a
young female: a case report. Clin Cosmet Investig Dermatol. (2022) 15:139-43.
doi: 10.2147/CCID.S349797

9. HaJH, Lee C, Lee KS, Pak CS, Sun CH, Koh Y, et al. The molecular pathogenesis
of triChilemmal carcinoma. BMC Cancer. (2020) 20:516. doi: 10.1186/s12885-020-
07009-7

10. Feng Z, Zhu HG, Wang LZ, Zheng JW, Chen WT, Zhang Z, et al. Tricholemmal
carcinoma of the head and neck region: a report of 15 cases. Oncol Lett. (2014) 7:423-6.
doi: 10.3892/01.2013.1726

11. Rhoul C, Miry A, Bennani A, Serji B, El Harroudi T. A rare case report of
triChilemmal carcinoma. Cureus. (2022) 14:e31261. doi: 10.7759/cureus.31261

Frontiers in Oncology

10.3389/fonc.2024.1436399

was supported by the Natural Science Foundation of Jilin Province
Science and Technology Department (YDZ]J202301ZYTS535), the
Project of Science and Technology Development Program of Jilin
Province (20240404012ZP). The funders had no role in the study
design, data collection and analysis, publishing decision, or
preparation of the manuscript.

Acknowledgments

We are grateful to the patient for participation in this study.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

12. Lee NR, Oh §J, Roh MR. TriChilemmal carcinoma in a young adult. Indian |
Dermatol Venereol Leprol. (2015) 81:531-3. doi: 10.4103/0378-6323.158644

13. Gauerke S, James J. Driscoll; hidradenocarcinomas: A brief review and future
directions. Arch Pathol Lab Med. (2010) 134:781-5. doi: 10.5858/134.5.781

14. Agarwal A, Agarwal P, Anand A, Sagar M, Bhalla S, Agrawal M, et al. Nodular
hidradenocarcinoma, trichelemmal carcinoma and squamous cell carcinoma with clear
cell changes: pitfalls of biopsy diagnosis of skin and adnexal tumours. Clin Pathol.
(2021) 14:2632010X211033840. doi: 10.1177/2632010X211033840

15. Garrett AB, Scott KA. TriChilemmal carcinoma: a case report of a rare skin
cancer occurring in a renal transplant patient. Transplantation. (2003) 76:1131.
doi: 10.1097/01.TP.0000074317.77586.BA

16. Lee JH, Shin YW, Oh YH, Lee Y]. TriChilemmal carcinoma of the upper eyelid: a
case report. Korean ] Ophthalmol. (2009) 23:301-5. doi: 10.3341/kjo.2009.23.4.301

17. Zhang L, Lin Z, Wu H, Ou S. Corneal perforation caused by eyelid margin
triChilemmal carcinoma: a case report and review of literature. Front Med (Lausanne).
(2022) 9:896393. doi: 10.3389/fmed.2022.896393

18. Liu L, Long T, Wei N, Zhang H, Tang C, Gao J. Successful treatment of
triChilemmal carcinoma with distant metastasis using pembrolizumab: a case report
and review. Immunotherapy. (2024) 16(10):659-67. doi: 10.1080/
1750743X.2024.2353535

19. Bobeica C, Rebegea L, Murariu G, Dobre M, Nechita A, Tatu AL, et al
Cutaneous adverse reactions in a lung cancer patient treated with pembrolizumab: A
case report. Exp Ther Med. (2022) 23:15. doi: 10.3892/etm.2021.10937

20. Kim UG, Kook DB, Kim TH, Kim CH. TriChilemmal carcinoma from
proliferating triChilemmal cyst on the posterior neck. Arch Craniofac Surg. (2017)
18:50-3. doi: 10.7181/acfs.2017.18.1.50

21. Yi HS, Sym SJ, Park J, Cho EK, Ha SY, Shin DB, et al. Recurrent and metastatic
triChilemmal carcinoma of the skin over the thigh: a case report. Cancer Res Treat.
(2010) 42:176-9. doi: 10.4143/crt.2010.42.3.176

frontiersin.org


https://doi.org/10.1111/dsu.0000000000000002
https://doi.org/10.3389/fonc.2022.1078272
https://doi.org/10.1016/j.ijom.2021.02.008
https://doi.org/10.14740/wjon1143w
https://doi.org/10.1097/00042728-200508000-00016
https://doi.org/10.4103/ijdvl.IJDVL_468_18
https://doi.org/10.2147/CCID.S349797
https://doi.org/10.1186/s12885-020-07009-7
https://doi.org/10.1186/s12885-020-07009-7
https://doi.org/10.3892/ol.2013.1726
https://doi.org/10.7759/cureus.31261
https://doi.org/10.4103/0378-6323.158644
https://doi.org/10.5858/134.5.781
https://doi.org/10.1177/2632010X211033840
https://doi.org/10.1097/01.TP.0000074317.77586.BA
https://doi.org/10.3341/kjo.2009.23.4.301
https://doi.org/10.3389/fmed.2022.896393
https://doi.org/10.1080/1750743X.2024.2353535
https://doi.org/10.1080/1750743X.2024.2353535
https://doi.org/10.3892/etm.2021.10937
https://doi.org/10.7181/acfs.2017.18.1.50
https://doi.org/10.4143/crt.2010.42.3.176
https://doi.org/10.3389/fonc.2024.1436399
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Qidiao et al.

22. Niculet E, Bobeica C, Onisor C, Gurau G, Nechita A, Radaschin DS, et al. Basal
cell carcinoma perineural invasion and suggestive signs of perineural invasion—
Findings and perspectives. Life. (2023) 13:1406. doi: 10.3390/life13061406

23. Zhao B, He YY. Recent advances in the prevention and treatment of skin cancer
using photodynamic therapy. Expert Rev Anticancer Ther. (2010) 10:1797-809.
doi: 10.1586/era.10.154

Frontiers in Oncology

10.3389/fonc.2024.1436399

24. Wang X, Gu H. Chinese guidelines for clinical application of aminolevulinic
acid-based photodynamic therapy in dermatology (2021 edition). Chin ] Dermatol.
(2021) 54:1-9. doi: 10.35541/¢jd.20200731

25. Lucena SR, Salazar N, Gracia-Cazafia T, Zamarron A, Gonzalez S, Juarranz A,
et al. Combined treatments with photodynamic therapy for non-melanoma skin
cancer. Int ] Mol Sci. (2015) 16:25912-33. doi: 10.3390/ijms161025912

07 frontiersin.org


https://doi.org/10.3390/life13061406
https://doi.org/10.1586/era.10.154
https://doi.org/10.35541/cjd.20200731
https://doi.org/10.3390/ijms161025912
https://doi.org/10.3389/fonc.2024.1436399
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Trichilemmal carcinoma treated by excision combined with photodynamic therapy: a case report and review of literature
	1 Introduction
	2 Case report
	3 Discussion and conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References


