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ABSTRACT Objective: Syringomas are benign tumors of eccrine sweat glands.
Their multifactorial etiology involves hormonal, inflammatory, autoimmune, and
genetic factors. The study aimed to assess the prevalence of common metabolic
and endocrine disorders, including diabetes mellitus (DM), hyperlipidemia, and
thyroid disorders, in syringoma patients. Material and Methods: This retro-
spective cross-sectional study analyzed data from 42 syringoma patients, includ-
ing demographics, syringoma form (localized or generalized), and lesion
locations. Biochemical, hormonal test results, thyroid autoantibody assays, and
available skin biopsy reports were also reviewed. The presence of DM, hyper-
lipidemia, and thyroid disorders was assessed based on medical diagnosis records
and laboratory findings. Results: The mean age of the patients was 38.5+12.8
years (range 19-66), with 78.6% female. Localized syringomas were found in 25
(59.5%) patients, mostly in the periorbital area, while generalized eruptive sy-
ringomas were seen in 17 (40.5%) patients, primarily affecting the trunk and
chest. Thyroid disorders were present in 28.6%, hyperlipidemia in 23.8%, and
DM in 11.9%. No significant differences were observed between localized and
generalized syringomas regarding DM (p=0.14), hyperlipidemia (p=0.27), and
thyroid disorders (p=0.73). Five (11.9%) patients had hypothyroidism, and 1
(2.4%) had hyperthyroidism. Elevated antithyroid antibodies were found in 8
(19%) patients, 6 euthyroid and 2 with hypothyroidism (Hashimoto’s thyroiditis).
Conclusion: This study identified a potential link between syringomas and thy-
roid disorders, while the prevalence of hyperlipidemia and DM was consistent
with general population averages. However, comparisons with the general popu-
lation were descriptive and not statistically tested, meaning the observed higher
prevalence of thyroid disorders may suggest a potential association rather than a
definitive link. The findings indicate a possible autoimmune component in sy-
ringoma pathogenesis. Further research with larger sample sizes and controlled
studies is needed to confirm this relationship.

Keywords: Diabetes mellitus; endocrinopathies;
hyperlipidemia; syringoma; thyroid dysfunction

OZET Amag: Siringoma, ekrin ter bezlerinin benign timaridiir. Hormonal, in-
flamatuar, otoimmiin ve genetik faktorleri iceren multifaktoriyel bir etiyolojiye sa-
hiptir. Bu ¢aligmada, siringoma hastalarinda diabetes mellitus (DM),
hiperlipidemi ve tiroid hastaliklar1 gibi yaygin metabolik ve endokrin bozukluk-
larin prevalansmin degerlendirilmesi amaglanmistir. Gereg¢ ve Yontemler: Bu
retrospektif kesitsel calismada, 42 siringoma hastasinin demografik 6zellikleri,
siringoma formu (lokalize veya jeneralize) ve lezyon yerlesim yerleri analiz edil-
mistir. Ayrica biyokimyasal, hormonal test sonuglari, tiroid otoantikor testleri ve
mevcut deri biyopsi raporlart da incelenmistir. DM, hiperlipidemi ve tiroid has-
taliklarmin varligi, tibbi tan1 kayitlari ve laboratuvar bulgulari dogrultusunda de-
gerlendirilmistir. Bulgular: Hastalarin yas ortalamasi 38,5+12,8 (aralik 19-66)
yil olup, %78,6’s1 kadin idi. Lokalize siringoma, 25 (%59,5) hastada ve ¢ogun-
lukla periorbital bélgede goriiliirken; jeneralize eriiptif siringoma, 17 (%40,5)
hastada ve genellikle govde ve gogiis bolgesinde tespit edilmistir. Tiroid hasta-
liklart %28,6, hiperlipidemi %23,8 ve DM %11,9 oraninda gézlenmistir. Loka-
lize ve jeneralize siringomalar arasinda DM (p=0,14), hiperlipidemi (p=0,27) ve
tiroid hastaliklar1 (p=0,73) agisindan anlamli fark saptanmamustir. Bes (%11,9)
hastada hipotiroidi, 1 (%2,4) hastada hipertiroidi mevcuttur. Sekiz (%19) hastada
yiiksek antitiroid antikor diizeyleri saptanmig olup, bunlarin 6’sinda 6tiroid,
2’sinde hipotiroidi (Hashimoto tiroiditi) izlenmistir. Sonug: Bu ¢alisma, siringo-
malar ile tiroid hastaliklari arasinda potansiyel bir iliski oldugunu ortaya koy-
mustur. Ayrica hiperlipidemi ve DM prevalansi, genel popiilasyon ortalamalartyla
uyumlu bulunmustur. Ancak genel popiilasyonla yapilan karsilastirmalar tanim-
layici nitelikte olup, istatistiksel olarak test edilmemistir. Dolayisiyla tiroid has-
taliklarinin daha yiiksek prevalansi kesin bir iliskiyi degil, yalnizca olas bir
baglantiy1 diisiindiirmektedir. Bulgular, syringoma patogenezinde olasi bir oto-
immiin bilesene isaret etmektedir. Bu iliskinin dogrulanmast igin daha biiyiik 6r-
neklem biiyiikliikleri ve kontrollii ¢alismalara ihtiyag vardir.
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Syringomas are common benign adnexal tumors
of eccrine sweat glands, often presenting as asymp-
tomatic, skin-colored or yellowish papules, typically
measuring a few millimeters in diameter. These
papules are frequently clustered around the eyelids
but can also manifest on other areas such as the face,
axillae, umbilicus, upper chest, and vulva. Syringo-
mas predominantly occur in females and usually pre-
sent during early adulthood.!? Clinically, syringomas
can be classified into 4 forms: localized, familial (au-
tosomal dominant inheritance), generalized (includ-
ing multiple and eruptive syringomas), and those
associated with Down syndrome.’

The pathogenesis of syringomas remains largely
unknown. It has been suggested that pluripotent stem
cell hamartomas might underlie the development of
eruptive syringomas. Another theory posits that they
result from benign hyperplasia of intraepidermal ec-
crine ducts, possibly as a response to inflammatory
stimuli rather than true neoplastic proliferation. Ad-
ditionally, a potential hormonal influence could ex-
plain the female predominance of the condition.*?
Another hypothesis proposes that the hyperglycemia
associated with diabetes mellitus (DM) causes glyco-
gen to accumulate in both the skin and the clear cells
of syringomas, a rare histological variant. Therefore,
it is advisable to check for underlying DM in patients
with clear cell syringomas. '

Beyond the clear cell variant, however, the rela-

tionship between syringomas and other en-
docrinopathies remains less defined. This study
aimed to investigate the prevalence of common en-
docrinopathies, including DM, thyroid disorders, and

hyperlipidemia, among syringoma patients.

I MATERIAL AND METHODS

ETHICAL APPROVAL

The study adhered to the principles of the Helsinki
Declaration. Approval for the study was obtained
from the Clinical Research Ethics Committee of
Ankara Atatiirk Training and Research Hospital
(date: June 10, 2015; no: 121).

STUDY DESIGN

This retrospective cross-sectional study was con-
ducted using data from 42 patients with syringomas

who visited the Ankara Atatiirk Training and Re-
search Hospital, Dermatology and Venereal Dis-
eases outpatient clinic between January
2010-December 2018. Data were extracted from the
hospital’s automation system, including patient de-
mographics (age and gender), duration and form of
syringoma (localized or generalized), locations of
lesions, as well as biochemical and hormonal tests,
thyroid autoantibody assays, and skin biopsy
pathology reports when available. All patients in-
cluded in the study had been systematically
screened for DM, hyperlipidemia and thyroid dis-
orders. Patients with incomplete or unavailable
records in the hospital database were excluded from
the study. The study also excluded individuals
under 18 years of age, pregnant patients and those
with malignancies.

The presence of DM, hyperlipidemia, and thy-
roid disorders was assessed based on medical diag-
nosis records and laboratory findings. Patients with
documented diagnoses or laboratory results meeting
the following diagnostic criteria were classified as
positive for the respective conditions.

m DM: Fasting plasma glucose >126 mg/dL, 2-
hour post- oral glucose tolerance test glucose >200
mg/dL, or hemoglobin Alc >6.5%.

m Hyperlipidemia: Total cholesterol >200
mg/dL, low density lipoprotein >100 mg/dL, triglyc-
erides >150 mg/dL, high density lipoprotein <60
mg/dL.

m Thyroid dysfunction: Thyroid-stimulating hor-
mone levels outside the reference range of 0.27-4.2
mlIU/L and free T4 outside the reference range of
0.93-1.71 ng/dL.

m Elevated antibodies: Anti-thyroglobulin anti-
body >115 IU/mL, anti-thyroid peroxidase antibody
>34 TU/mL

Patients without a documented diagnosis of
these conditions and whose relevant laboratory pa-
rameters fell within normal reference ranges were
classified as not having the respective disorders.

42 patients were divided into 2 groups, localized
and generalized syringoma, according to the Fried-
man and Butler classification.’



STATISTICAL ANALYSIS

The data obtained were analyzed using SPSS for
Windows 26.0. Descriptive statistical methods, in-
cluding number, percentage, mean, and standard de-
viation, were employed for data evaluation. The
relationship between variables was assessed using
Fisher’s exact test. p value <0.05 was accepted sta-
tistically significant.

I RESULTS

A total of 42 patients diagnosed with syringoma were
included in the study. The demographic and clinical
characteristics of the patients are summarized in
Table 1. The mean age of the participants was
38.5+12.8 years, with a range from 19 to 66 years.
The majority of patients were female (78.6%), and
the mean duration of syringoma was 8.57+7.60 years,
with a duration range of 1 to 30 years.

The detailed distribution of syringoma localiza-
tions in patients with localized and generalized erup-
tive syringoma is shown in Table 2. Localized
syringoma was identified in 25 (59.5%) patients, with
most lesions appearing in the periorbital area (23 pa-
tients). Meanwhile, 17 (40.5%) patients exhibited

TABLE 1: Demographic and clinical characteristics of
syringoma patients

Characteristics All syringoma patients (n=42)

Msan age, years (+SD) 38.5+12.8
{minimum-maximumy) (19-66)
Gender
Male (%) 9(214)
Female (%) 33(78.6)
Duration of syringoma 8.57+7.60
{minimum-maximumy) {1-30)

SD: Standard deviation

generalized eruptive syringoma, which had a broader
distribution. The trunk was the most commonly af-
fected area (8 patients), followed closely by the chest
(7 patients).

The prevalence of endocrinopathies among the
patients is presented in Table 3. The most common
endocrinopathies observed were thyroid disorders,
present in 28.6% of the patients, followed by hyper-
lipidemia (23.8%) and DM (11.9%). No statistically
significant difference was found between the local-
ized and eruptive syringoma patient groups in terms
of the evaluated endocrinopathies (p>0.05).

Thyroid diseases included the following: 5
(11.9%) patients were diagnosed with hypothy-
roidism, 2 (4.8%) of whom had Hashimoto’s thy-
roiditis, and 1 (2.4%) patient had hyperthyroidism.
Thus, a total of 6 (14.3%) patients were found to have
thyroid dysfunction. Additionally, 8 (19%) patients
had elevated anti-thyroglobulin and/or anti-thyroid
peroxidase antibody levels, of which 6 were euthy-
roid and 2 had hypothyroidism (Table 4).

In the histopathological examination of skin
biopsies from 10 patients, the report described ep-
ithelial cell cords and nests within dense fibrous
stroma in the dermis, along with tubules lined by 2
rows of epithelium, some showing comma or racket-
shaped structures. One case of eruptive syringoma re-
vealed cytoplasmic clearing of ductal cells, identified
as the rare “clear cell variant”. This patient did not
have DM, but high thyroid autoantibodies were de-
tected.

I DISCUSSION

Syringomas are benign adnexal tumors with an un-
clear etiology, though hormonal factors, inflamma-

tion, and genetic predispositions have been

TABLE 2: Distribution of syringoma localizations in patients with localized and generalized eruptive syringoma

Syringoma types Periorbital Face (nonperiorbital) Neck Chest Arms Trunk Vulva
Localized syringoma n=25 (59.5%) 23 1 1 - - - -
Generalized eruptive syringoma n=17 (40.5%) 6 2 6 7 5 8 1
Total n=42 29 (69%) 3(7.1%) 7(16.7%) 7{18.7%) 5 (11.9%) 8 (19%) 1 {2.4%)

Syringoma localizations




TABLE 3: Prevalence of metabolic and endocrine disorders in patients with localized and generalized eruptive syringoma

Endocrinopathy Localized syringoma (n=25) Generalized eruptive syringoma (n=17) Total (n=42) p value*
Diabetes mellitus 1 {4%) 4 (23.5%) 5 {11.9%) 0.14
Hyperlipidemia 4 (16%) 6 (35.3%) 10 (23.8%) 0.27
Thyroid disorders 8 (32%) 4 (23.5%) 12 (28.6%) 0.73

*Fisher’s exact test; A p value of <0.05 was considered statistically significant.

TABLE 4: Distribution of thyroid disorders
Thyroid disorders (n=12) n %
Thyroid dysfunction {(hypot+hyper) [ 14.3
-Hypothyroidism 5 11.9
Hashimoto’s thyroiditis* 2 48
-Hyperthyroidism 1 24
Elevated anti-Tg and/or anti-TPO antibodies 8 19
-Euthyroid with elevated antibodies [ 14.3
-Hypothyroidism with elevated antibodies™ 2 4.8

*Represent the same group of patients; Tg: Thyroglobulin; TPO: Thyroid peroxidase

implicated. Associations with DM and autoimmune
conditions suggest a potential link to metabolic and
immunological pathways.! Given these uncertainties,
we conducted this study to further investigate the
pathogenesis of syringomas and their potential co-
morbidities.

Our study found that 78.6% of syringoma pa-
tients were female, which aligns with the existing lit-
erature, where syringomas are reported to occur in
females between 55% and 97%. This confirms the
strong female predominance of the condition. Sy-
ringomas usually appear during puberty or in the third
to fourth decades of life, and in our patient group, the
mean age of 38.5 years aligns with the previously re-
ported onset age range.’

Regarding localization, syringomas most com-
monly occur in the periorbital area.! Our findings are
in agreement with this, as the majority of our patients
had periorbital involvement. Eruptive syringomas,
however, tend to affect regions such as the anterior
chest, abdomen, axillary, and periumbilical areas.
Consistent with this, in our study, the trunk was the
most frequently affected site, followed closely by the
chest.® The literature states that although syringoma
is relatively common, the eruptive variant remains
rare.’ In a study involving 244 syringoma patients,

29.2% presented with the eruptive form.” Interest-
ingly, in our study, the rate of eruptive syringoma was
higher at 40.5%. This discrepancy may be attributed
to regional or genetic factors, and it is also possible
that patients with localized forms of syringoma may
not seek medical attention. However, these potential
explanations are hypothetical.

Syringomas have a multifactorial etiology, with
key influences including hormonal, inflammatory,
autoimmune, and genetic factors.!® The prevalence of
these lesions in post-pubertal females and during
pregnancy, along with the overexpression of estrogen
and progesterone receptors, highlights the role of hor-
mones.'!"3 Inflammation has also been implicated, with
cases linked to irritation or pre-existing conditions like
eczema, supported by lymphocytic infiltrates around
eccrine ducts and superficial blood vessels.*!* Some pa-
tients also present with autoimmune conditions like
alopecia areata and vitiligo.'>!' Immunohistochemical
analysis of syringoma tissue has revealed that the au-
toimmune inflammatory infiltrates around the sweat
ducts contain a balanced mix of CD4+ and CD8+ T
cells, indicating that reactive hyperplasia of eccrine
ducts may result from autoimmune damage to their sur-
face components.!” Additionally, syringomas can
sometimes be associated with hereditary or systemic
diseases, including hyperthyroidism, DM, Marfan
syndrome, and Ehlers-Danlos syndrome.!'

In terms of the association between syringomas
and thyroid disorders, Aliagaoglu et al. were the first
to report a case in the literature of a woman with hy-
perthyroidism and unilateral syringomas on her
face.!® Polat et al. later published a second case of
eruptive syringomas in a patient with hyperthy-
roidism.!” Most recently, in 2016, a third case in-
volving a male patient with eruptive syringomas and
hyperthyroidism was reported.?®



The prevalence of Hashimoto’s thyroiditis in the
general population is estimated at 2%.%! In healthy
population, the prevalence of anti-thyroglobulin an-
tibodies is reported at 11.5%, while anti-thyroid per-
oxidase antibodies are observed in 13% of cases.?
Additionally, in Tiirkiye, the prevalence of clinical
hyperthyroidism and hypothyroidism in the general
population has been found to be 0.5% and 1.4%, re-
spectively.?? As with other autoimmune diseases,
Hashimoto’s thyroiditis is more common in women,
attributed to the stronger cellular and humoral im-
mune response in females. Immune cells express es-
trogen, progesterone, and testosterone receptors.
High estrogen levels are linked to increased inflam-
mation and autoantibody production, whereas high
progesterone levels exert anti-inflammatory effects.**
27 To our knowledge, our study is the first to explore
the potential link between syringomas and thyroid
pathologies. Based on the findings of our study, the
prevalence of both hypothyroidism and hyperthy-
roidism in patients with syringomas is higher than in
the general population. Interestingly, although sy-
ringomas are typically associated with hyperthy-
roidism in the literature, our results show a notable
occurrence of hypothyroidism as well.

From an autoimmune perspective, our study re-
vealed an increased frequency of thyroid antibodies
and Hashimoto’s thyroiditis in patients with syringo-
mas compared to the general population. This may
suggest a possible autoimmune component in the
pathogenesis of syringomas.

Although our study suggests a potential link be-
tween thyroid disorders and syringomas, it is impor-
tant to recognize that the small sample size and lack
of a control group limit the ability to draw definitive
conclusions. The findings indicate a higher preva-
lence of thyroid dysfunctions, including both hy-
pothyroidism and hyperthyroidism, in syringoma
patients compared to the general population, but this
does not imply a direct causality. Given the retro-
spective nature of the study and the absence of sta-
tistical comparison with a control group, further
prospective studies with larger sample sizes and con-
trolled designs are necessary to confirm whether thy-
roid disorders are indeed related to the pathogenesis
of syringomas or if these findings are coincidental.

Independent of syringomas, a relationship be-
tween thyroid disorders and breast cancer has also
been established, attributed to the activation of estro-
gen receptors in breast cells by thyroid hormones.? In
light of this, our findings, along with cases in the lit-
erature, suggest that the coexistence of syringomas
and thyroid disorders may also be related to estrogen
hormone activity or estrogen receptors. However, this
potential link requires further investigation and
should currently be considered speculative.

Clear cell syringomas are a rare histological
variant of syringomas, characterized by ductal ep-
ithelial cells with a bright, clear cytoplasm due to an
increased amount of intracellular glycogen. Clini-
cally, clear cell syringomas appear similar to regular
syringomas and are considered a potential cutaneous
indicator of DM.*?’ In our study, however, the patient
with clear cell syringoma did not have DM, but thy-
roid auto-antibodies were detected. It is important to
note that this is a single case, and generalizations
should not be made. On the other hand, DM was ob-
served in 5 (11.9%) of our cases. Recent studies have
shown that the prevalence of DM in the Turkish pop-
ulation is 13.7% according to national data.?*** The
proportion of patients with DM in our study was con-
sistent with this figure.

In Tiirkiye, approximately one in three adults
has hypercholesterolemia, and one in three has ele-
vated triglyceride levels.?! In our study, hyperlipi-
demia was identified in 23.8% of syringoma patients.
This suggests that the presence of syringomas does
not appear to be linked with an increased risk of hy-
perlipidemia.

Our analysis revealed that while approximately
one-quarter of patients with generalized eruptive sy-
ringoma had DM (23.5%) and one-third had hyper-
lipidemia (35.3%), these conditions did not show a
statistically significant predominance over localized
forms. Thyroid disorders were observed in around
one-third (32%) of patients with localized syringo-
mas and one-quarter (23.5%) of those with general-
ized eruptive syringomas. Although the distribution
of comorbidities appeared similar between localized
and generalized forms, the small sample size may
have limited the ability to detect significant differ-



ences. Future studies with larger cohorts are needed
to better evaluate these relationships and to draw
more generalizable conclusions.

This study has several limitations, including its
single-center retrospective design, small sample size,
and focus solely on the Turkish population, which
may limit the generalizability of the findings. Impor-
tantly, the absence of a matched control group with-
out syringoma limits the strength of the conclusions.
In this study, comparisons with the general popula-
tion were descriptive in nature and not supported by
statistical testing; therefore, the observed higher
prevalence of thyroid disorders and similar rates of
DM or hyperlipidemia in patients with syringoma
may only suggest a potential association rather than
confirm a definitive link. Further research with larger
sample sizes, appropriate control groups, and statis-
tical comparisons is needed to determine whether
these comorbidities are coincidental or linked to the
pathogenesis of syringomas. Additionally, investi-
gating the prevalence of syringomas in patients with
pre-existing metabolic disorders could also offer sta-
tistically more robust insights and represents a po-
tential avenue for future research.

I CONCLUSION

The aim of this study was to highlight the metabolic
and endocrine disorders associated with syringomas.
A potential link between syringomas and thyroid
pathologies was identified; however, the prevalence
of hyperlipidemia and DM remained consistent with

general population averages. The observed increased
frequency of thyroid disorders suggests a possible au-
toimmune component in the pathogenesis of sy-
ringomas. In light of these findings, evaluation of
thyroid function and autoantibodies in syringoma pa-
tients may be considered, and larger, controlled stud-
ies are needed to confirm this potential relationship.
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