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Background: Syringocystadenoma papilliferum is an uncommon benign adnexal tumor originating from apocrine or eccrine sweat
glands. It frequently occurs on the head and neck and is often associated with nevus sebaceous, posing diagnostic challenges in clinical
practice due to its variable clinical presentations.

Purpose: To investigate the clinical and histopathological characteristics and outcomes of five cases with syringocystadenoma
papilliferum and to improve the clinical understanding of this disease in combination with the literature.

Patients and Methods: The clinical and histopathological characteristics and outcomes of five Chinese patients with syringocys-
tadenoma papilliferum were retrospectively analyzed.

Results: There were two males and three females with an age at onset ranging from 0 to 69 years. All the skin lesions were located on
the head and neck, with 4 cases occurring on the scalp and 1 case occurring on the neck. Clinical manifestations were isolated nodules,
plaques, or linear, papillary plaques, with skin-colored to light yellowish, yellowish pink, or red. The skin lesions of all cases showed
a slow increase with age. The histopathological findings were as follows: the papillary projections covered by double layers of
epithelial cells and stroma rich in plasma cells. The pathologies of the two cases suggested syringocystadenoma papilliferum combined
with nevus sebaceous. All cases underwent complete surgical excision treatment. Postoperative follow-up duration ranged from 24 to
48 months, with no recurrence observed in surviving cases.

Conclusion: Syringocystadenoma papilliferum is a rare cutaneous appendageal tumor, which is easily confused with nevus sebaceous
and verrucous lesions. It often occurs on the head and neck. In this small case series, two of five cases demonstrated coexisting
syringocystadenoma papilliferum with nevus sebaceous, underscoring the recognized association between these entities. For nevus
sebaceous lesions that have persisted for a long time or have undergone morphological changes, the possibility of secondary tumors
such as syringocystadenoma papilliferum should be considered. Complete surgical resection with histopathological confirmation is
recommended as the definitive management strategy, with postoperative follow-up to monitor for potential recurrence or development
of secondary tumors, particularly in cases associated with nevus sebaceous.
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Introduction

Syringocystadenoma papilliferum (SCAP) is an uncommon benign tumor that originates from apocrine or eccrine sweat
glands."* SCAP accounts for a small proportion of cutaneous adnexal neoplasms. It most frequently affects the head and
neck region, with the scalp being the predominant site. The condition shows no clear sex predilection, and while
approximately 50% of lesions are present at birth or develop in early childhood, adult-onset cases are well documented.”
SCAP often occurs concurrently with nevus sebaceous (NS), and NS is the basis for the occurrence of many benign or
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malignant tumors, such as trichoblastoma and basal cell carcinoma (BCC).? The skin lesions present in various forms,
such as plaque, linear, and solitary nodule.

Due to its variable clinical presentation and relatively low incidence, SCAP is frequently under-recognized in clinical
practice. Misdiagnosis is common, with lesions often mistaken for verruca vulgaris, NS without secondary change,
lipoma, or pyogenic granuloma. This diagnostic challenge is particularly significant given the potential for SCAP to
coexist with NS—a condition that carries its own risk of secondary tumor development. Therefore, increasing awareness
of the clinical spectrum and histopathological features of SCAP is essential for accurate diagnosis and appropriate
management. A clear diagnosis depends on histopathology.

This study aims to report five Chinese cases of SCAP diagnosed and treated, with particular attention to the clinical
and histopathological characteristics of the patients, the diagnostic challenges illustrated by cases with histories of
misdiagnosis, and the management outcomes following surgical excision. By describing these cases and reviewing the
relevant literature, we hope to provide a better perspective for clinical diagnosis and management of SCAP, particularly
regarding its relationship with NS and the importance of complete surgical excision.

Cases Presentation

This study reviewed a total of five cases with SCAP diagnosed by histopathology at the Affiliated Hospital of North
Sichuan Medical College, Nanchong, Sichuan, China, between 2019 and 2022. Cases were retrieved from the institu-
tional outpatient case management and pathology database. The clinical and histopathological results and outcomes of
our series are summarized in Tables 1 and 2. Postoperative follow-up duration ranged from 24 to 48 months. The study
was approved by the Medical Ethics Committee of Affiliated Hospital of North Sichuan Medical College (2022ER212-

Table | Clinical Characteristics of Patients with SCAP

Patient Sex/Age Year | Age at | Location Size (cm) Clinical Manifestations
onset
| F/29y 2020 | At Scalp 3x3 Flesh-red hairless plaque prone to ulceration and exudation after
birth scratching
2 Fi72y 2019 | 6%y Scalp 12 x 1.5 Red, granular plaques accompanied by itching and bleeding after
scratching
3 Fi73y 2019 | At Neck 1.1 x 1.0 Linear and granular plaques with scabs on the surface,
birth accompanied by itching and ulceration
4 M/32y 2022 | At Scalp 4.0 x 3.0 Flesh-red, papillary and hairless plaques with clear boundaries,
birth prone to ulceration and bleeding after scratching
5 M/57y 2019 | 51y Scalp 3.0 x25 Asymptomatic skin-colored and granular plaques with a few hairs
on the surface

Abbreviations: F, Female; M, Male; Y, years.

Table 2 Histopathological Results, Treatment, and Outcomes of Patients with SCAP

Patient | Previous Diagnosis/Treatment History Histopatholo- Treatment | Follow- | Outcome
gical Result Up
| None SCAP with NS Surgical 24 No recurrence
resection months
2 None SCAP Surgical 36 No recurrence
resection months
(Continued)
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Table 2 (Continued).

Patient | Previous Diagnosis/Treatment History Histopatholo- Treatment | Follow- | Outcome
gical Result Up

3 None SCAP Surgical 36 Death from
resection months | heart attack

4 Once misdiagnosed as “NS” and underwent cryotherapy 8 times | SCAP with NS Surgical 36 No recurrence

with unsatisfactory effects resection months

5 Once misdiagnosed as “lipoma” SCAP Surgical 48 No recurrence

resection months

1). Our study was carried out in compliance with the Declaration of Helsinki. Written informed consent was obtained
from all patients for the publication of their case details and accompanying images.

From the perspective of the onset pattern, this group of cases presented two clear paths: congenital onset and
acquired. Among them, 3 cases (Cases 1, 3, and 4) were discovered at birth. The skin lesions increased with age,
especially significantly enlarged, and underwent morphological changes after puberty. The other two cases (Case 2 and
Case 5) were newly developed in adulthood and had relatively short disease courses (3 years and 6 years, respectively),
without the prepubertal growth or morphological changes seen in the congenital cases.

All the skin lesions were located on the head and neck. In the early stage, they were mostly skin-colored, flesh-red, or
light yellow plaques or nodules. In the later stage, they often developed into typical appearances with granular or
papillary surfaces. Four cases (Cases 1, 2, 3, and 4) reported that their skin lesions experienced varying degrees of itching
during the course of the disease, and were prone to ulceration, exudation, or bleeding after scratching. These changes
could partially heal on their own after the stimulation was stopped. This symptomatic presentation was one of the
important reasons that prompted patients to seek medical attention.

Two cases had a history of misdiagnosis. Case 4 was long misdiagnosed as “NS” and received cryotherapy many
times with unsatisfactory results (Figure 1). Case 5 was once considered a “lipoma”. All cases in this group showed the
typical histological characteristics of SCAP, including cystic invaginations extending into the dermis with multiple
papillary projections. The papillary projections were covered by double layers of cuboidal and columnar luminal cells

Figure | The lesion on the scalp of case 4. (A) Flesh-red, papillary, and hairless plaques with clear boundaries prone to ulceration and bleeding after scratching. (B) The
lesion after receiving cryotherapy many times.
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Figure 2 Histopathological features. (A-C) Cystic invaginations extending into the dermis, with multiple papillary projections. (D-F) Double layers of cuboidal and
columnar luminal cells, with stroma rich in plasma cells. (G) Hyperplasia sebaceous glands. (A) Case 3. (B) Case 4. (C) Case 5. (G) Case 4 (HEx100). (D) Case . (E) Case 2.
(F) Case 4 (HEx400).

with stroma rich in plasma cells. In case 1 and case 4, sebaceous gland hyperplasia was also noted, confirming that SCAP
arose on a background of NS, and both existed (Figure 2).

Discussion
SCAP is a relatively rare benign skin adnexal tumor. Its diagnosis relies on characteristic histopathological manifesta-
tions, but clinical identification often faces challenges.* This series of cases confirms the typical tendency of SCAP to
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occur in the head and neck.*> All the skin lesions in our cases were located on this area, with 80% involving the scalp,
which is consistent with the literature reports.” In addition, there are case reports of the disease occurring in rare areas
such as the eyelids, anogenital area, and lower limbs.®® Clinically, this group of cases clearly demonstrated two
chronological patterns of the onset of SCAP. The majority (3/5) were congenital, with skin lesions presenting at birth
or in infancy.> After a long period, they often significantly increased in size and underwent morphological changes during
adolescence. A small number (2/5) were newly developed in adulthood. This bimodal pattern suggests that SCAP may
originate from abnormal differentiation of the primitive epithelial germ during the embryonic period or be activated later
due to unknown stimuli.

A notable clinical detail is that 80% of the cases in this group presented symptoms such as itching and easy
ulceration, bleeding, or exudation after scratching. Although the symptoms are not specific, it is a key reason that
prompts patients to seek medical attention. It may be related to the congestion of blood vessels in the dermal papillae and
the infiltration of inflammatory cells, especially plasma cells. Additionally, reactive cervical lymphadenopathy may be
present in some cases involving inflamed or ulcerated lesions, likely reflecting regional immune response rather than
metastatic spread. This clinical finding should not be misinterpreted as evidence of malignancy.” Besides, it suggests that
symptomatic manifestations are important clues for the clinical identification of SCAP. In differential diagnosis, this
symptom can easily mislead clinicians to consider pyogenic granuloma or infectious skin lesions. A more typical
diagnostic trap is reflected in the misdiagnosed cases of this group. Case 4 was long mistaken for simple NS due to
the large range of skin lesions and the insignificant papillary changes on the surface. Case 5 was considered a lipoma as it
presented as an asymptomatic skin-colored mass. These examples reveal the diversity of the clinical manifestations of
SCAP. For long-term, atypical papules, plaques, or nodules on the head and neck, SCAP should be included in the
differential diagnosis, and the final diagnosis must rely on histopathology.

Regarding molecular features, activating mutations of SCAP associated with the RAS/MAPK signaling pathway have
been detected, including HRAS, KRAS, and BRAF mutations in sporadic cases.'” Studies targeting SCAP in specific
anatomical sites have revealed heterogeneity, with BRAF V600E mutations predominating in anogenital lesions.” While
these molecular insights are informative, they were not directly assessed in our cases and remain an area for future
investigation.

Based on the literature, SCAP is not an isolated pathological entity. Its clinical and pathological manifestations are
deeply embedded in a broader disease spectrum, which has significant diagnostic and management significance. Firstly,
its association with NS is the most classic. Among the five cases presented, two were pathologically confirmed to have
concurrent SCAP and NS. SCAP is one of the most common benign tumors associated with NS, which may be due to the
presence of ectopic apocrine glands that are located in the deepest part of the NS, which can contribute to either apocrine
cysts or SCAP.>!! Clinicians should be highly vigilant about the possibility of concurrent SCAP or other tumors, such as
BCC, for skin lesions diagnosed with NS, especially when new symptoms such as itching and pain, morphological
changes such as nodulation and papillomatous hyperplasia, or darkening of color occur after puberty. The experience of
case 4 in this study is highly instructive. The patient had received cryotherapy due to skin lesions diagnosed as NS, but
the effect was unsatisfactory. Eventually, surgical resection was performed, and the pathology confirmed SCAP with NS.
This case indicates that for NS with suspected or concurrent tumors, simple destructive treatments such as laser or
cryotherapy are often incomplete and prone to recurrence, and may even delay diagnosis. Complete surgical resection
and pathological examination are the gold standards for treating such skin lesions, which can not only cure SCAP but
also allow comprehensive assessment of the background of NS.

The coexistence of SCAP with other appendage tumors further supports the possibility of a shared potential for
origin. For instance, a case of SCAP coexisting with the rarer tubular apocrine adenoma (TAA) in NS has also been
reported.'’ Similar reports are rare worldwide, and this combination suggests that they may derive from apocrine glands
in the deeper portion of the NS.!' More importantly, the symbiotic environment of these benign tumors may harbor
potential for additional neoplasms. There are some reports in the literature on the concurrent occurrence of SCAP and
basal cell carcinoma (BCC).*'? Given that the PTCH gene has been detected in NS, SCAP, and BCC, it has been
hypothesized—though not definitively established—that SCAP may represent a transitional stage in the progression from
NS to BCC in rare instances.'* Therefore, clinicians and pathologists should recognize that dealing with an SCAP lesion,
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especially one related to NS, involves examining a tumor field that may contain multiple benign and, rarely, malignant
components. This emphasizes the importance of complete resection and comprehensive pathological assessment.
However, there are still limitations in current cognition. Most of the evidence comes from small-sample studies or
case reports. Whether SCAP in different anatomical sites represents distinct molecular subtypes and the key events
underlying malignant transformation still need to be verified by large-scale systematic research.

Histopathological examination is the gold standard for diagnosis. It presents invaginations from the epidermis into the
dermis, double-layered cuboidal to columnar luminal cells with multiple papillary structures, and plasma cell-rich
inflammatory infiltration.>*'* The pathological manifestations in our cases all presented typical SCAP features. In
terms of non-invasive detection technology, the features of dermoscopy and reflectance confocal microscopy (RCM)
have gradually been studied. On dermoscopy, pinkish-white exophytic papillary structures and a polymorphic vascular
pattern are presented.>'>"'” On RCM, dark linear clefts and grayish epithelial islands within or around dark clefts have
been observed.'>'® While the reports about dermoscopic and RCM findings of SCAP are limited, confirmation with
larger samples is needed.

All patients in this group were cured through complete surgical resection, and there was no recurrence during the
follow-up period except for case 3 who died of heart disease. This is consistent with the nature of benign tumors in SCAP
and once again confirms the effectiveness of surgical resection. For small skin lesions, primary closure is sufficient. For
larger skin lesions, as shown in Case 4, plastic surgical techniques such as fractional excision, flap repair, or skin grafting
need to be considered.

This study has certain limitations. Firstly, as a single-center retrospective study, the number of cases is limited, and
there may be selection bias. Secondly, the follow-up time varies among different cases. While several case series of
SCAP have been published previously, the present series contributes to the literature by documenting the clinical
experience from a Chinese population and providing detailed documentation of instructive cases with histories of
misdiagnosis and inappropriate treatment (Cases 4 and 5). These cases offer practical clinical lessons regarding the
importance of maintaining a high index of suspicion for SCAP in atypical or treatment-resistant lesions on the head and
neck. In addition, this series provides valuable references for clinical practice through detailed clinicopathological
descriptions. The molecular genetic characteristics of SCAP, whether SCAP related to NS has different molecular
markers, and the potential role of non-surgical therapies in inoperable patients might be future research directions.

Conclusion

In this series of five cases, all patients were successfully treated with complete surgical resection, with no recurrence
observed in surviving patients during follow-up. SCAP is a benign appendage tumor with diverse clinical manifestations,
often associated with NS. For plaques and nodules that have long existed in the head and neck area, especially those with
morphological changes or symptoms such as ulceration and bleeding, SCAP should be included in the differential
diagnosis to avoid misdiagnosis. When SCAP occurs in the background of NS, its clinical significance is important, and
the tumor transformation potential of NS should be monitored vigilantly. Complete surgical resection is the gold standard
for treatment, ensuring a low recurrence rate and obtaining tissue for a clear diagnosis. Larger multi-center studies are
needed to further characterize the clinical spectrum of this rare tumor.
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