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This article aims to explain the use of a variety of noninvasive of minimally invasive
examinations to obtain reliable diagnostic clues. The choice of treatment methods and
repair techniques for wound defects are also critical in terms of the prognosis. Here, we
describe the case of a 53-year-old male patient who visited our dermatology clinic due to a
red plaque on the inner side of his left nipple without any symptoms for more than
30 years. He was given dermoscopy, high-frequency ultrasound (HFUS), Color Doppler
flow imaging (CDFI), and contrast-enhanced ultrasound (CEUS) examinations. Currently,
there are no literatures on these auxiliary examinations for this disease. Dermoscopy
revealed that there were abundant blood vessels on the periphery of the skin lesion with
obvious dilation. HFUS revealed an inhomegeneous hypoechoic solid mass in the dermis
with clear borders and irregular shape. CDFI indicated that there are abundant blood flow
signals in the periphery and central of the tumor. CEUS showed a mixed inhomogeneous,
grid-like high-enhancement pattern. Based on the above auxiliary findings, the possibility
of malignant lesion was suspected. Therefore, the patient was given a pathological
examination, which showed that many luminal structures of the dermis layer were
embedded in the hyperplastic fibrous tissue. The atypical cells were not obvious but
showed an infiltrating growth pattern. Immunohistochemistry showed positive reaction for
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cytokeratin 7 (CK7), epithelial membrane antigen (EMA), and carcinoembryonic antigen
(CEA) and a weak positive results was obtained for S-100. There was also a negative
result for CK20, gross cystic disease fluid protein 15 (GCDFP-15), and P63. As a result,
the patient was diagnosed with “syringoid eccrine carcinoma.” The treatment was surgical
excision. Mohs microsurgery was combined with the looped, broad, and deep-buried
suturing technique (LBD tension-reduced suturing technique). This technique directly
sutures the wound instead of carrying out traditional skin grafting or flap transfer. The
postoperative follow-up results were satisfactory as no obvious keloid formed on the
wound during the follow-ups. In conclusion, ultrasound is greatly advantageous in tumor
morphology and hemodynamics. It orients the therapeutic management and assesses the
therapeutic efficacy and the tumoral prognosis. In surgical treatments, a less-traumatic
operation should be selected to reduce the patient’s pain.
Keywords: dermoscopy, high-frequency ultrasound, contrast-enhanced ultrasound, diagnosis, treatment, sweat
gland neoplasms
INTRODUCTION

Syringoid eccrine carcinoma (SEC) is an infiltrative, low-grade
malignant tumor derived from the eccrine glands, and it is rarely
encountered in the clinic. This study describes a patient with SEC
in the chest area from the aspects of pathology, dermoscopy,
high-frequency ultrasound (HFUS), contrast-enhanced
ultrasound (CEUS), and color Doppler flow imaging (CDFI),
as well as its unique treatment. The manifestations of HFUS and
CEUS of this disease have never been described in any literature,
and we shall be able to learn more through this case study.
PATIENT INFORMATION

The patient was a 53-year-old man. Thirty years ago, the patient
had a mung bean-sized red papule on the inner side of his left
2

nipple without obvious inducement. The papule gradually
increased in size, but there were no conscious symptoms. In
the past year, the patient experienced erosion and a scab
appeared in the center of the lesion. As a result, he visited our
clinic (Figure 1A). There was no family history with similar
symptoms. The patient had tuberculosis in the right chest wall
30 years ago and was cured back then.
CLINICAL FINDINGS

An irregular, red, annular plaque that had a hard texture was on the
patient’s inner side of the left nipple, and it was approximately
2 × 3 cm in size. There were exudations of yellow and blood crusts
on the surface of the skin lesion but there were no tenderness and
squeezing pain. The physical examination, including palpations of
the lymph nodes, chest, and abdomen, was unremarkable.
FIGURE 1 | (A) An irregular plaque with a scab on the inside of the left nipple. (B, C) The dermoscopic findings included a bright red background, apparent central
keratosis with erosion and blood scabs, and tortuous dilation of peripheral dendritic vessels at the edge (×20).
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DIAGNOSTIC ASSESSMENT

Routine laboratory examination revealed no abnormality.
Ultrasound revealed no abnormal enlargement of the bilateral
axillary, supraclavicular, and cervical lymph nodes. No
abnormalities were found in the left papilla area. Chest
computed tomography illustrated the presence of multiple sites
of inflammation in both lungs, as well as right pleural
hypertrophy with calcification. Abdominal ultrasound
disclosed fatty liver, the rest were normal. Colonoscopy
revealed no abnormality.

Regarding the polarization pattern of dermoscopy, mild-to-
moderate tortuous dilation of peripheral radial dendritic vessels
were visible under a bright red background together with
yellowish white scales, erosion, and a blood scab in the center
of skin lesion (Figures 1B, C).

HFUS revealed an inhomogeneous hypoechoic solid mass in
the skin dermis that was approximately 2.8 cm × 1.9 cm × 0.6 cm
in size with a clear boundary. It had an irregular shape with
protruding structures at some area that looked like a beak of a
bird (Figure 2A). CDFI illustrated the presence of abundant
blood flow signals in the periphery and central of the tumor
while the Adler blood flow grade was III. The peak systolic
Frontiers in Oncology | www.frontiersin.org 3
velocity was 6.66 cm/s, the end diastolic velocity was 1.88 cm/s,
the resistive index was 0.72, and the spectrum presented high
speed and high resistance (Figure 2B).

After communicating with the patient, he agreed to undergo
CEUS and signed the consent form. In CEUS, the contrast agent
(SonoVue, Bracco, Italy) began to enter the lesion within 15 s,
and the intensity peaked at 22 s, displaying a mixed
inhomogeneous, grid-like high-enhancement pattern. The
baseline intensity and peak intensity were 6.60 and 18.38 dB,
respectively (Figure 2C). Based on CDFI, HFUS, and CEUS
findings, the possibility of malignant lesions was suspected.

The pathological examination illustrated the presence of full-
thickness fibrous tissue hyperplasia in the dermis, in which round
and irregular glandular ducts and luminal structures were densely
distributed. The glandular epithelial cells were small; the nuclei were
round and hyperchromatic while the nucleolus was obvious. The
cytoplasm was eosinophilic, occasionally with mitotic images, and
an eosinophilic red substance was visible in the glandular cavity.
Tumor infiltration was found in both epidermal and subcutaneous
tissue. No tumor thrombi were present in the vessels, and no
keratinous cysts and cribriform structures were found (Figure 3).
Immunohistochemistry, cytokeratin 7 (CK7), epithelial membrane
antigen (EMA), and carcinoembryonic antigen (CEA) were all
FIGURE 2 | (A) High-frequency ultrasound revealed a well-defined irregular hypoechoic solid tumor in the dermis with protruding structures at some area that
looked like a beak of a bird (red arrow). (B) Contrast-enhanced ultrasound revealed a heterogeneous high-enhancement pattern. (C) Color Doppler flow imaging
revealed abundant blood flow signals around and inside the tumor.
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positive, S-100 was weakly positive, and the Ki-67 index was
approximately 5%–30%. CK20, gross cystic disease fluid protein
15 (GCDFP-15), and p63 were all negative (Figure 4). The results of
dermoscopy, CDFI, HFUS, CEUS, and pathology were consistent
with a diagnosis of SEC.

Before providing a SEC diagnosis, the mass had to be
distinguished from sclerosing basal cell carcinoma (BCC),
primary cutaneous adenoid cystic carcinoma (PCACC),
microcystic adnexal carcinoma (MAC), and skin metastases of
visceral adenocarcinoma. The distinction could be done mainly
based on pathological manifestations, because their HFUS,
CDFI, and CEUS manifestations have not been described in
any literatures. The pathological feature of SEC is the tadpole-
like and trabecular epithelial components that are embedded in
the collagen fibrous matrix; this is similar to syringoma, but the
slight atypia and infiltrating growth pattern of the cells can be
distinguished between both. SEC lacks horn cyst, hair follicle
differentiations, and pleomorphic mesh-like structure, which
makes it distinguishable from MAC and PCACC. However, it
is sometimes difficult to distinguish sclerosing eccrine carcinoma
from PCACC. Positive results were obtained for tumor EMA and
CEA, but the cells around the mass were not arranged in a fence-
like manner and there were no contraction gap, which makes it
distinguishable from BCC. The skin metastasis of visceral
Frontiers in Oncology | www.frontiersin.org 4
adenocarcinoma, combined with clinical manifestations,
laboratory examinations, imaging examinations, negative CK20
and GCDFP-15 ruled out this possibility (1–3).
THERAPEUTIC INTERVENTION

The pathological and auxiliary examinations did not indicate the
possibility of metastasis, thus, the patient was treated with a wide
local excision; Mohs microsurgical resection was planned
(Figure 5). A 0.5-cm range away from the edge of the skin
lesion was marked as the resection area. After fully disinfected
with iodophor, the lesion was anesthetized layer by layer. Along
the marked range, the skin lesion tissue was deeply excised to
reach the deep layer of the superficial fascia before completely
removing the mass. The wound was thoroughly inspected and
covered with iodophor gauze as an open treatment procedure as
the patient awaited the following analysis. After the incisal edge
of the skin lesion was marked with 12 points, the pathologist took
samples from the incisal edge of the skin, corresponding
circumferential soft tissue, and basal margin according to the
marked points. The samples were quickly frozen and stained
before they were placed under microscopic observation. When
FIGURE 3 | (A, B) A large number of densely distributed ductal and cystic lumen-like structures in the whole dermis and mucus-like substances were visible in
some lumina. The tumor cells were small, with round nuclei and occasionally karyokinetic images. (C) The tumor tissue infiltrated the fat layer (black arrow). (D) A few
tumor cells nested in the epidermis (black arrow; hematoxylin and eosin: A, ×40; B, ×200; C, ×40; D, ×100).
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all sites showed negative results, the wound was directly sutured
based on the markings instead of using skin flap transfer and skin
graft repair. The subcutaneous tissue was sutured with
absorbable suture, and the LBD tension-reduced suturing
technique was used to suture the dermal tissue to ensure that
the bilateral skin edges were completely closed and slightly
everted (detailed operation steps are shown in Figure 6).
Finally, the intradermal tissue and epidermal tissue were
sutured. After the completion of the surgery, further iodophor
disinfection was conducted, and cotton pad bandaging was
performed to provide pressure to the wound. In order to
prevent infection, dressings were regularly changed (Figure 5).
FOLLOW-UP AND OUTCOMES

The patient experienced a slight pain in the postoperative wound
that disappeared after 1 month. The sutures were removed
2 weeks after surgery. Postoperative follow-up was performed
during the 1st month and 3rd month, and no space-occupying
lesions were found during HFUS examinations. No keloid was
found (Figure 5). No adverse events occurred during the follow-
ups. The patient continued with routine follow-up every
3 months. A chronological summary of the case report is
shown in Figure 7.
Frontiers in Oncology | www.frontiersin.org 5
DISCUSSION

SEC is a raremalignant skin adnexal tumor accounting for less than
0.01% of all malignant skin tumors and lacks a clear pathogenesis
(4–6). The typical pathological feature of this disease is that
differentiated basal-like cells are embedded in the dense and
transparent fibrous matrix, and they invade the subcutaneous fat,
fascia, or skeletal muscle. Another common feature of the disease is
neural invasion, whichmaybe related to the recurrence tendency of
the tumor (7). This case featured no neural invasion, which may
have resulted in a better prognosis. Although there were no
distinctive appearances for this disease under dermoscopy, the
number and the extent of dilatation of blood vessels were
noticeable. HFUS illustrated that the local tumor tissue infiltrated
the adipose layer. CDFI revealed the presence of abundant blood
flow signals, mainly distributed in the center of the tumor. This was
significantly different compared with keloids, where the blood flow
signals were located mainly at the peripheral area and less in the
central area. As a microvascular imaging technique, CEUS can
reveal a clearer image of small vessels that are <100 µm in diameter
which in turn can show a clearer image of blood vessel distribution
comparedwithCDFI. It allows for observer toobserve the perfusion
and regression of capillaries which results in a higher accuracy for
evaluating benign andmalignant tumors (8–11). Crisan conducted
US and CEUS to 18 patients with malignant skin tumors and five
FIGURE 4 | Carcinoembryonic antigen (CEA) and epithelial membrane antigen (EMA) positivity, weak protein S-100 weakly positivity, and diffusely strong cytokeratin
7 (CK7) positivity (A, EMA, ×200; B, CEA, ×200; C, S-100, ×100; D, CK7, ×100).
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patients with benign skin tumors. The results illustrated that
malignant tumors were hypoechoic on US, whereas they had a
diffuse inhomogeneous perfusion pattern on CEUS (12). The peak
time and regression time of the contrast agentwere faster than those
of benign tumors, highlighting the characteristics of “fast in and fast
out” (10).TheperformanceofCEUS in this casewas consistentwith
this conclusion. This was possibly because the large amount of
neovascularization in the malignant tumor resulted in abnormal
blood flow. The characterization of neovascularization includes
thin walls, a small lumen, absents ofmuscle layer, and compression
of peripheral blood vessels. Therefore, peripheral blood vessels are
distorted and even the normal blood vessel distribution is
destructed, resulting in abnormal hemodynamics (13). In general,
these auxiliary examinations, especially HFUS combined with
CEUS, are of great significance for detecting benign and
malignant tumors. It is generally recommended to carry out the
US and CDFI first, followed by CEUS if necessary. Certainly, an
experienced sonographer is still required if you wish to identify the
clues to whether the tumor is benign or malignant with these
Frontiers in Oncology | www.frontiersin.org 6
auxiliary examinations, especially the US and CEUS examinations.
As there are not enough relevant literatures reporting on CEUS
examinationof skin tumors,we still needmore cases to researchand
understand. At the same time, the price of contrast media agent is
more expensive, limiting the use of such media for patients. In any
case, pathological biopsy is the key for a final diagnosis, which
cannot be replaced by any examination. However, the exploration
of US and CEUS examinations for rare diseases is still extremely
meaningful. In conclusion, this case report attempts to remind
dermatologists that we should try to use more noninvasive or
minimally invasive auxiliary examinations to help diagnose
our patients.

Presently, most patients undergo Mohs microsurgery, and
skin flap repair or skin grafting is used to repair the wound defect
(14). The patient in this study underwent Mohs surgery, which
could avoid unnecessary damage caused by blind excision in
expansion and depth. However, the wound defect of this patient
was not repaired by conventional skin grafting or flap transfer
repair, but it was sutured directly. The LBD tension-reduced
FIGURE 5 | (A) The margin of the skin lesion was expanded by 0.5 cm to demark the resection area. (B) The resection reached the deep layer of the superficial
fascia. (C) Image taken immediately after LBD tension-reduced suturing was completed. (D) Three months after surgery.
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suturing technique recommended by Professor Yang Dongyun
in China was used to suture the wound (15). The method was
modified based on the surgical horizontal mattress tension-
reduced suturing technique. The suture passes through the
dermis in part to form a rectangular track, and the suture is
built in so that the incision tension is reduced according to the
Frontiers in Oncology | www.frontiersin.org 7
use of the absorbable suture. Direct sutures can avoid additional
incisions caused by skin grafting or flap repair. The most
important finding was that the new tension-reduced suturing
technique can minimize scar generation, which could be of a
high importance based on the position of the lesion on the
anterior chest. Additionally, the effective reduction of tension
FIGURE 6 | Detailed operation steps of LBD tension-reducing suture follow the panels A–H.
FIGURE 7 | Timeline of the patient diagnosis and treatment course.
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https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Zhang et al. Case of Syringoid Eccrine Carcinoma
also shortens the time for removal of the suture, reduces the rest
time, and alleviates several inconveniences of the patient.

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.

ETHICS STATEMENT

Written informed consent was obtained from the individual(s)
for the publication of any potentially identifiable images or data
included in this article.
Frontiers in Oncology | www.frontiersin.org 8
AUTHOR CONTRIBUTIONS

JZ and WX carried out the operation and collected data. JZ
drafted the manuscript. XL conducted ultrasound examination
and diagnosis. MZ and JY were responsible for pathological
section, staining, and diagnosis. All authors contributed to the
article and approved the submitted version.
ACKNOWLEDGMENTS

We thank Joe Barber Jr., PhD, from Liwen Bianji (Edanz) (www.
liwenbianji.cn/), for editing the English text of a draft of
this manuscript.
REFERENCES
1. Xiulian X, Jianfang S, Xuesi Z. Microcystic Adnexal Carcinoma: A Case

Report. J Clin Dermatol (2005) 34(4):226—227. doi: 10.3969/j.issn.1000-
4963.2005.04.014

2. Hoppenreijs VP, Reuser TT, Mooy CM, de Keizer RJ, Mourits MP.
Syringomatous Carcinoma of the Eyelid and Orbit: A Clinical and
Histopathological Challenge. Br J Ophthalmol (1997) 81:668–72. doi:
10.1136/bjo.81.8.668

3. Leboit PE, Sexton M. Microcystic Adnexal Carcinoma of the Skin. J Am Acad
Dermatol (1993) 29:609–18. doi: 10.1016/0190-9622(93)70228-L

4. Pereira MA, Pantaleao L, Rochael M. Syringoid Eccrine Carcinoma in the
Abdominal Wall: A Rare Case Report and Literature Review. Am J Case Rep
(2019) 20:1896–901. doi: 10.12659/AJCR.919444

5. Won YY, Suh DW, Lew BL, Sim WY. Syringoid Eccrine Carcinoma of the
Thigh. Ann Dermatol (2017) 29(6):786–9. doi: 10.5021/ad.2017.29.6.786

6. Agrawal PG, Mahajan SA, Khopkar US, Kharkar VD. Epidermodysplasia
Verruciformis: An Unusual Malignant Transformation. Indian J Dermatol
Venereol Leprol (2013) 79(1):97–9. doi: 10.4103/0378-6323.104677

7. Kochet K, Lytus I, Svistunov I, Sulaieva O. [SKIN PATHOLOGY IN
DIABETES MELLITUS: CLINICAL AND PATHOPHYSIOLOGICAL
CORRELATIONS (REVIEW)]. Georgian Med News (2017) 273):41–6.

8. Han H, Ji Z, Ding H, ZhangW, Zhang R, WangW. Assessment of Blood Flow in
the Hepatic Tumors Using non-Contrast Micro Flow Imaging: Initial Experience.
Clin Hemorheol Microcirc (2019) 73(2):307–16. doi: 10.3233/CH-180532

9. Chen M, Fu X, Shen Y. Evaluation of Multimode Color Doppler Flow
Imaging in the Diagnosis of Solid Renal Tumor. Contrast Media Mol
Imaging (2021) 2021:6656877. doi: 10.1155/2021/6656877

10. Trenker C, Kunsch S, Michl P, Wissniowski TT, Goerg K, Goerg C. Contrast-
Enhanced Ultrasound (CEUS) in Hepatic Lymphoma: Retrospective Evaluation in
38 Cases. Ultraschall Med (2014) 35(2):142–8. doi: 10.1055/s-0033-1350179

11. Zhang H, Guang Y, He W, Cheng L, Yu T, Tang Y, et al. Ultrasound-Guided
Percutaneous Needle Biopsy Skill for Peripheral Lung Lesions and
Complications Prevention. J Thorac Dis (2020) 12(7):3697–705. doi: 10.21037/
jtd-2019-abc-03

12. Crisan D, Badea AF, Crisan M, Rastian I, Gheuca Solovastru L, Badea R.
Integrative Analysis of Cutaneous Skin Tumours Using Ultrasonogaphic
Criteria. Preliminary Results Med Ultrason (2014) 16(4):285–90. doi: 10.11152/
mu.201.3.2066.164.dcafb

13. Chu LC, Coquia SF, Hamper UM. Ultrasonography Evaluation of Pelvic
Masses. Radiol Clin North Am (2014) 52(6):1237–52. doi: 10.1016/
j.rcl.2014.07.003
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