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Primary cutaneous mucinous carcinoma is a neo-
plasm of sweat gland origin. Optimal manage-
ment guidelines have not been established for 
this rare tumor. It is treated most commonly by 
traditional excision and more recently by Mohs 
micrographic surgery in an effort to decrease 
its recurrence rate. We report a case of primary 
cutaneous mucinous carcinoma with multiple 
recurrences and metastases following 3 excisions 
and 2 Mohs procedures, highlighting the potential 
difficulty in treating this cancer and suggesting 
the need for a more effective treatment approach.
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Primary cutaneous mucinous carcinoma, a rare 
neoplasm with sweat gland differentiation, can 
be locally aggressive with a high recurrence rate 

following standard excision.1 Mohs micrographic 
surgery has been used to treat this neoplasm with 
encouraging results,2-12 though follow-up has been 
limited. We present a case of primary cutaneous muci-
nous carcinoma that recurred locally 3 times after 
traditional excision as well as Mohs micrographic 
surgery. After a second Mohs procedure, the patient 
developed 2 regional metastases, one that occurred 
following wide excision with lymph node dissection.

Case Report
In 2003 a 51-year-old man presented to an outside 
clinic with a nodule on his left mid cheek. Biopsy 
results revealed a mucinous carcinoma and the tumor 
was excised. The tumor recurred later that year and 
was reexcised. The margin size of either excision was 
not available.

In December 2004 the patient presented to our 
clinic with a nodule in the same area. A punch 
biopsy specimen showed a mucinous carcinoma with 
islands of tumor cells floating in pools of mucin 
(Figure 1). The tumor cells were strongly positive for 
low-molecular-weight cytokeratin, weakly positive 
for cytokeratin 5/6, and negative for p63. The tumor 
was cleared following 2 stages of Mohs micrographic  
surgery. Systemic workup by the hematology/oncology 
department, including computed tomography of the 
head and neck, revealed no further malignancy.
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Figure 1. Section from nodule arising after second exci-
sion showing islands of tumor cells floating in pools of 
mucin (H&E, original magnification 3100).
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One and a half years after Mohs micrographic 
surgery, the patient developed a 2-cm nodule at his 
left lateral canthus, superior to the prior Mohs defect 
(Figure 2). A punch biopsy specimen confirmed a 
third recurrence of a mucinous carcinoma. An in situ 
component comprised of proliferating epithelium 
adherent to ductal walls with an intact peripheral 
myoepithelial layer was seen in multiple areas, con-
firming its primary cutaneous origin.

Computed tomography and magnetic resonance 
imaging showed no intraorbital extension of the 
tumor and no lymphadenopathy. The patient under-
went a second Mohs procedure in May 2006 and 
the tumor was cleared in 2 stages. The patient was 
then referred to an otolaryngologist for resection of 
an additional margin of 2 mm adjacent to the eyelid 
margin and 4 mm around the remainder of the exci-
sion site to confirm a tumor-free plane. Serial section 
examination with hematoxylin and eosin staining 
and immunostaining with cytokeratin 7, pancyto-
keratin, and carcinoembryonic antigen revealed no 
residual tumor.

In November 2006, less than 1 year after his sec-
ond Mohs procedure, the patient presented a fifth 
time with a 1.5-cm firm dermal nodule in the pre-
auricular area, anterior to the tragus and 2.5 cm away 
from the Mohs surgical scar. Biopsy results confirmed 
a mucinous carcinoma. The patient was referred to an 
otolaryngologist for wide excision of the lesion and 
superficial parotidectomy, which revealed regional 
lymph node metastasis in 2 of 7 lymph nodes.

In July 2007 a 6-mm firm, mobile, subcutaneous 
nodule in the preauricular crease inferior to the tragus 
was noted. There was no palpable lymphadenopathy. 
A recurrence of the locally metastatic disease was 
confirmed by biopsy results demonstrating cords and 
nests of malignant epithelial calls in pools of mucin 
located in the deep dermis. An in situ component 
was not evident. Computed tomography of the head, 
neck, and chest revealed no evidence of further meta-
static disease. A head and neck surgeon performed 
another wide excision with adjuvant postoperative 
radiation therapy. The patient had no evidence  
of recurrence or metastasis for 19 months before being 
lost to follow-up. 

Comment
Primary cutaneous mucinous carcinoma is a rare neo-
plasm with sweat gland differentiation.1 It typically 
presents in the sixth and seventh decades of life as 
a slowly growing, solitary, flesh-colored nodule on 
the head, especially the periorbital region, though its 
clinical appearance is variable.1,13-16 Histology shows 
epithelial cells arranged in elongated cords, nests, 
cribriform masses, and ductlike structures floating in 

large pools of mucin separated by thin fibrovascular 
septa. The mucin stains positively with periodic 
acid–Schiff, colloidal iron, mucicarmine, and Alcian 
blue at a pH of 2.5.1,13,17 The tumor cells show 
positive staining with S-100 protein; carcinoem-
bryonic antigen; epithelial membrane antigen; and  
low-molecular-weight cytokeratins, including cyto-
keratin 7.14,15,18 Estrogen- and progesterone-receptor 
positivity also has been demonstrated.3,9,12,13,16,19  Cy-
tokeratin 20 staining is almost always negative.3,14,15,18

The differential diagnosis for primary cutaneous 
mucinous carcinoma is broad. In particular, meta-
static mucinous carcinoma to the skin originating 
in the breast, gastrointestinal tract, salivary gland, 
lacrimal gland, lung, gallbladder, pancreas, kidney, 
ovary, and prostate must be considered and ruled out. 
The presence of an in situ component bounded by 
basement membrane and myoepithelial cells is evi-
dence for a primary cutaneous tumor.14,15 Full clinical 
investigation to establish the origin of the tumor is 
essential if an in situ component is not evident.14

The local recurrence rate for primary cutaneous 
mucinous carcinoma is high, with reported rates of 
21% to 43% after traditional surgical excision.1,13,14 
Multiple recurrences are not uncommon and may 
occur up to 9 years after initial presentation.13,14,20 
Locally aggressive behavior, including invasion into 
skeletal muscle,1 bone,20,21 sinuses,20 and the orbit,20-22 
has led to aggressive surgical therapy such as vulvec-
tomy,15 craniofacial resection,20,21 and orbital exen-
teration.20-22 Recurrences tend to be more invasive.2,20 
There is an 11% metastatic rate to regional lymph 
nodes.13 In-transit metastasis has been reported.4 

Figure 2. Left lateral canthus nodule arising after first 
Mohs procedure. 
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Distant metastasis and death are rare.13,23-25 Local 
excision has been the mainstay of treatment. 
Reported excision margins vary widely from 0.2 to  
2 cm.5,26-29 Even with wide margins, recurrences have 
been reported.20,23,25

According to a PubMed search of articles indexed 
for MEDLINE using the terms primary cutaneous 
mucinous carcinoma, primary mucinous carcinoma, 
primary cutaneous sweat gland carcinoma, mucinous 
eccrine carcinoma, and cutaneous mucinous carci-
noma, all along with Mohs surgery, Mohs micro-
graphic surgery has been performed for this tumor 
in 15 reported cases. In these cases, all final mar-
gins were clear and no additional permanent sec- 
tions were removed.2-12 Twelve of these cases showed 
no tumor recurrence for 1 to 5 years.3-7,9-12 Of the 
3 cases that recurred, 1 patient developed metastasis 
and died8; however, as stated in a letter to the editor by 
Bang et al,30 this case was likely a metastatic mucinous 
carcinoma to the skin and not a primary cutaneous 
neoplasm due to its clinical behavior and histological 
and histochemical properties. In the other 2 cases of 
recurrence,2 the patients underwent a second Mohs 
procedure, one with adjuvant postoperative radia-
tion therapy, and were free of recurrence after 7 and 
8 months. The authors suggested that an extra 5- to 
6-mm margin after achieving clear margins with 
Mohs micrographic surgery may be prudent.2 One 
case, free of recurrence for 3 years, employed rapid 
immunohistochemical staining of frozen sections 
using low-molecular-weight cytokeratin to enhance 
margin control. Immunostaining revealed a tumor in 
frozen sections that were equivocal or negative using 
hematoxylin and eosin staining.6

Discounting 1 Mohs treatment failure due to its 
probable noncutaneous origin,8 our case brings the 
local recurrence rate of primary cutaneous mucinous 
carcinoma after Mohs micrographic surgery to 20%  
(3 of 15 cases) and, to our knowledge, is the first 
report of regional metastasis following Mohs micro-
graphic surgery. This recurrence rate is comparable 
with standard excision and suggests the need for a 
different treatment approach for this neoplasm. The 
recurrent tumors in our case and in other reported 
cases2,20 were more aggressive and difficult to treat, 
increasing the importance of completely clearing the 
primary tumor at the outset. 

Treatment failure with standard excision may 
result from incomplete margin evaluation using the 
bread loafing technique. Although Mohs micro-
graphic surgery allows for complete margin evalua-
tion, increased difficulty interpreting frozen sections 
compared to permanent paraffin-embedded sections 
may contribute to some Mohs treatment failures. 
Mohs micrographic surgery in conjunction with rapid 

immunohistochemical staining may enhance margin 
control with frozen sections. Taking an additional 
margin after clearance with frozen sections to confirm 
a tumor-free plane also may be helpful. Another alter- 
native is to perform slow Mohs utilizing Mohs map-
ping techniques with paraffin-embedded sections to 
allow for permanent section histologic evaluation of 
the entire surgical margin. To decrease the recurrence 
rate, adjuvant postoperative radiation therapy also 
may be considered, though the reported cases treated 
in this manner are few and without a clear improve-
ment in outcome.2,31 In 1 case utilizing this approach, 
the tumor recurred2; in 2 other cases, the patients have
been free of recurrence for 7 months and 4 years.2,31 
Our patient received postoperative radiation therapy 
for his recurrent metastatic lesion and had been 
free of disease for 19 months before being lost to 
follow-up. When primary radiation therapy has been 
used to treat metastatic lesions, however, it has not  
been beneficial.24,25

Conclusion
Primary cutaneous mucinous carcinoma continues 
to have a high recurrence rate despite Mohs micro-
graphic surgery, though the number of cases is still 
small. Potential interventions to increase the rate of 
surgical cure using the Mohs technique include add-
ing immunohistochemical stains to frozen sections, 
taking an additional margin after clearance with fro-
zen sections, and using paraffin-embedded sections. 
Further study is needed to determine if these or other 
treatment interventions would lead to better over- 
all outcomes. 

ADDENDUM
After the manuscript was accepted for publica-
tion, 5 cases of primary cutaneous mucinous carci-
noma treated with Mohs micrographic surgery were 
reported.32 No rapid immunohistochemical staining 
of frozen sections was performed and no additional 
permanent sections were taken. The patients did not 
receive adjuvant radiation therapy. Four of 5 patients 
were cleared after Mohs micrographic surgery and 
remained disease free at 3 months to 4 years of follow-
up. One patient had positive margins of resection; this 
patient developed 2 recurrences, which were both 
surgically excised.32
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