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Abstract
Salivary duct carcinoma (SDC) is a rare, aggressive salivary neoplasm. We present a 64-year-old woman with locally advanced salivary 
duct carcinoma of the left parotid gland with metastatic involvement of the left cervical lymph nodes. A radical left-sided parotidectomy 
with left-sided cervical lymphatic dissection was performed. Given the advanced disease/pT4 pN2b M0, as well as the aggressive nature 
of the proven carcinoma, the patient was referred for postoperative combined chemoradiotherapy (Ch-RT). Despite aggressive complex 
local treatment, on the background of achieved local and regional tumor control, at the sixth month after its completion, PET/CT proved 
metabolically active accumulation in the left extra-regional axillar lymph nodes and in the left occipital implantation metastases.

Strict pathohistological and differential diagnosis of this rare, aggressive tumor requires immunohistochemical analysis of androgen 
receptors (AR), which are usually positive. In case of distant metastatic dissemination, it is necessary to carry out AR target therapy.
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1. Introduction
Salivary duct carcinoma (SDC) is a rare, aggressive salivary 
malignancy [1].  It is diagnosed more often in the major salivary 
glands than in the submandibular and minor salivary glands [2-5]. 
SDC is most frequently seen in men aged 50 or older [6-8] and is 
one of the more rare malignant salivary tumors.  Though described 
as early as 1968, SDC was only recognized as a distinct tumor 
type by the World Health Organization in 1991 [9]. The diagnosis 
in a locally advanced stage, the high frequency of relapses and 
metastases in extra-regional lymph nodes are characteristic [10-
15]. The clinical and pathologic findings of SDC have been well 
described, and several authors recommend aggressive multimodal 
approaches such as adjuvant radiotherapy or chemoradiotherapy 
[16–18]. We present a rare SDC in which the combination of 
surgery and postoperative chemoradiotherapy (Ch-RT) achieved 
local tumor control despite locally advanced clinical stage. The 
surprise was the follow-up PET/CT performed 6 months after 
completion of combined Ch-RT, which showed rare implantation 
metastases in the occipital cervical region and in the extra-regional 
left axillary lymph nodes, representing distant spread of the disease.

2. Clinical Case 
It concerns a 64-year-old woman with a painless swelling in the 
neck area on the left in 2022. One year later, a CT scan of the neck 

revealed a mass in the left salivary gland with multiple left-sided 
cervical lymph nodes. In August 2023, a left-sided parotidectomy 
was performed with an extended dissection of the left cervical 
lymph nodes. Histological result - Massive infiltration from low 
differentiated /G3 large duct parotid carcinoma with perineural 
invasion and multiple tumor emboli in lymphatic and blood vessels 
(Figure 1A, B, C) and bundles of lymph nodes with metastases 
from the described carcinoma (Figure 2). Lymphatic metastases 
include level V of the cervical lymph nodes on the left, as well 
as a lymph node of the hypoglossal nerve on the left and lymph 
nodes of the ductus thoracicus. The immunohistochemical (ICH) 
examination proved the above-described diagnosis by the positive 
expression of the tumor cells for CK7 (Figure 3A), as well as for 
androgen receptors/AR (Figure 3B) and focally positive expression 
for GATA 3 (Figure 3C). Negative ICH expression was reported 
for HER 2 (1+), estrogen receptor (ER), napsin A, thyroglobulin 
and p63. Given the advanced disease/pT4 pN2b M0, as well as 
the aggressive nature of the proven carcinoma, the patient was 
referred for postoperative combined RT-Ch.  Intensity modulated 
radiation therapy (IMRT) using the Volumetric Modulated Arc 
Therapy (VMAT) method in the tumor bed with a daily dose (DD) 
2Gy up to a total dose (TD) 66 Gy, and in the left-sided lymph 
nodes with a DD 1.82 Gy up to a TD 60 Gy with weekly infusions 
of Cisplatin was performed (Figure 4, Figure 5 and Figure 6). 
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Four months after completion of combined chemo-radiotherapy, 
local tumor control was established, but after 6 months, solid non-
painful lesions were found in the left occipital region (Figure 7A) 
and in the left preauricular region, which were scanned without 
contrast (Figure 7 B, C). The patient was referred for PET/CT, 
which proved metabolically active metastatic lesions, including in 

the left axillary region (Figure 8A,B). Surgical excisions of the 
above-described metastatic lesions in the left preauricular region, 
left occipital region, and left axilla were performed, followed 
by pathohistological verification. The patient was directed to 
continue the treatment with AR targeted therapy, given the positive 
immunohistological AR tumor expression.

2. Clinical Case  
It concerns a 64-year-old woman with a painless swelling in the neck area on the left in 2022. One year later, a 
CT scan of the neck revealed a mass in the left salivary gland with multiple left-sided cervical lymph nodes. In 
August 2023, a left-sided parotidectomy was performed with an extended dissection of the left cervical lymph 
nodes. Histological result - Massive infiltration from low differentiated /G3 large duct parotid carcinoma with 
perineural invasion and multiple tumor emboli in lymphatic and blood vessels (Figure 1A, B, C) and bundles of 
lymph nodes with metastases from the described carcinoma (Figure 2). Lymphatic metastases include level V of 
the cervical lymph nodes on the left, as well as a lymph node of the hypoglossal nerve on the left and lymph 
nodes of the ductus thoracicus. The immunohistochemical (ICH) examination proved the above-described 
diagnosis by the positive expression of the tumor cells for CK7 (Figure 3A), as well as for androgen 
receptors/AR (Figure 3B) and focally positive expression for GATA 3 (Figure 3C). Negative ICH expression 
was reported for HER 2 (1+), estrogen receptor (ER), napsin A, thyroglobulin and p63. Given the advanced 
disease/pT4 pN2b M0, as well as the aggressive nature of the proven carcinoma, the patient was referred for 
postoperative combined RT-Ch.  Intensity modulated radiation therapy (IMRT) using the Volumetric Modulated 
Arc Therapy (VMAT) method in the tumor bed with a daily dose (DD) 2Gy up to a total dose (TD) 66 Gy, and 
in the left-sided lymph nodes with a DD 1.82 Gy up to a TD 60 Gy with weekly infusions of Cisplatin was 
performed (Figure 4, Figure 5 and Figure 6). Four months after completion of combined chemo-radiotherapy, 
local tumor control was established, but after 6 months, solid non-painful lesions were found in the left occipital 
region (Figure 7A) and in the left preauricular region, which were scanned without contrast (Figure 7 B, C). The 
patient was referred for PET/CT, which proved metabolically active metastatic lesions, including in the left 
axillary region (Figure 8A,B). Surgical excisions of the above-described metastatic lesions in the left 
preauricular region, left occipital region, and left axilla were performed, followed by pathohistological 
verification. The patient was directed to continue the treatment with AR targeted therapy, given the positive 
immunohistological AR tumor expression. 

 
 
 
Figure 1: Histological findings of large duct parotid carcinoma - Massive infiltration from large duct parotid 
carcinoma with perineural invasion and multiple tumor emboli in lymphatic and blood vessels: А , В- HEx100, 
С- HЕ x 200.  

Figure 1: Histological findings of large duct parotid carcinoma - Massive infiltration from large duct parotid carcinoma with perineural 
invasion and multiple tumor emboli in lymphatic and blood vessels: А , В- HEx100, С- HЕ x 200.

 
  
Figure 2: Histological findings of metastatic lymph node/ HEx100 
 

 
 
Figure 3: Immunohistochemical analysis– A) Positive ICH expression for CK 7; B) Positive expression for AR; 
C) Focally positive expression for GATA; D) Negative expression for p 63 
 

Figure 2: Histological findings of metastatic lymph node/ HEx100
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Figure 3: Immunohistochemical analysis– A) Positive ICH expression for CK 7; B) Positive expression for AR; 
C) Focally positive expression for GATA; D) Negative expression for p 63 
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Figure 4: Contouring of the clinical target volumes-tumor bed (CTVp) and left cervical lymph nodes (CTVn). 
 

 
 
Figure 5: Intensity modulated radiation treatment using the VMAT method in the area of the left-sided lymph 
nodes, including at the V cervical level with a DD 1.82 Gy up to a TD 60 Gy, and in the area of the VI cervical 
level with a DD 1.63 Gy up to a TD 54 Gy 

Figure 4: Contouring of the clinical target volumes-tumor bed (CTVp) and left cervical lymph nodes (CTVn).
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Figure 5: Intensity modulated radiation treatment using the VMAT method in the area of the left-sided lymph 
nodes, including at the V cervical level with a DD 1.82 Gy up to a TD 60 Gy, and in the area of the VI cervical 
level with a DD 1.63 Gy up to a TD 54 Gy 

Figure 5: Intensity modulated radiation treatment using the VMAT method in the area of the left-sided lymph nodes, including at the V 
cervical level with a DD 1.82 Gy up to a TD 60 Gy, and in the area of the VI cervical level with a DD 1.63 Gy up to a TD 54 Gy

 
 
Figure. 6 Intensity modulated radiotherapy using the VMAT method in the tumor bed area  with a DD 2Gy up to 
a TD 66 Gy, and in the left-sided lymph nodes  area  with a DD 1.82 Gy-1,63 Gy up to a TD 60 Gy-54 Gy. 
 

 
 
Figure 7:  A) Photo- picture of the occipital region; B) C/CT images of the face and neck area after 6 months 
from the completion of the post-operative combined radiation-chemotherapy- B; C) Well visible soft tissue seals, 
localized in the left preauricular region and posterior occipital below the skull base with the appearance of 
implantation metastases. An excisional biopsy is required for histological verification. (Lesions are indicated by 
the white arrows). 

Figure 6: Intensity modulated radiotherapy using the VMAT method in the tumor bed area  with a DD 2Gy up to a TD 66 Gy, and in the 
left-sided lymph nodes  area  with a DD 1.82 Gy-1,63 Gy up to a TD 60 Gy-54 Gy.
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Figure 7:  A) Photo- picture of the occipital region; B) C/CT images of the face and neck area after 6 months from the completion of 
the post-operative combined radiation-chemotherapy- B; C) Well visible soft tissue seals, localized in the left preauricular region and 
posterior occipital below the skull base with the appearance of implantation metastases. An excisional biopsy is required for histological 
verification. (Lesions are indicated by the white arrows).

 
 
 Figure 8: PET/CT after 6 months from the completion of the post-operative combined chemoradiotherapy: A) 
Increased accumulation of the radioactive isotope in two lesions localized in the left occipital region B) 
Increased accumulation of the radioactive isotope in the left axillary region. (White arrows indicate the 
implantation metastasis in the left occipital region and the lymphatic metastasis in the left axilla). 
 
3.Discussion 
Salivary duct carcinoma (SDC) is the most aggressive tumor of the 21 subtypes of primary salivary gland 
carcinoma in the latest World Health Organization classification, showing high rates of local recurrence and 
distant metastases (DM) [19,20].  SDC is defined as an aggressive epithelial malignancy resembling high-grade 
mammary ductal carcinoma characterized by tumor cell proliferation with comedonecrosis and a cribriform 
growth pattern [19]. Although SDC histologically resembles breast carcinoma, it generally shows more marked 
cellular atypia and more mitoses than the latter [21].In terms of risk factors for DM, multiple pathological lymph 
nodes (LNs), lymphovascular invasion, and extracapsular extension have been known to be major factors 
[22,23]. 
 
 The pathohistological examination of the presented clinical case shows low-differentiated large duct carcinoma 
with perineural invasion and multiple tumor emboli in lymphatic and blood vessels (Figure 1/A, B, C) and 
bundles of lymph nodes with metastases from the described carcinoma (Figure 2). Exact pathohistological 
verification and differential diagnosis of this rare aggressive tumor requires immunohistochemical analysis of 
AR and GATA3 expression. The diagnosis of SDC should be based primarily on the morphologic features with 
the support of AR immunohistochemistry [24]. Immunohistochemically, a strong and diffuse AR expression is a 
characteristic feature and a practical tool in the diagnosis of SDC, especially when paired with positive staining 
for GATA3 [25,26]. The p63 expression is helpful for differentiating mucoepidermoid carcinoma from SDC, 
which is usually negative for p63 [27]. Figure 3 shows the immunohistochemical analysis regarding the positive 
expression for CK 7, AR and GATA3, as well as the negative expression for p63. 
 
SDC is typically managed by similar treatment approaches as other high-grade salivary gland tumors [28-30]. 
The major therapeutic approach for SDC is adequate and appropriate surgical resection [31]. In the presented 
clinical case, a left-sided parotidectomy with an extended dissection of the left cervical lymph nodes was 
performed. After gross total resection, it is unclear if the indications for adjuvant radiotherapy (RT). 

Figure 8: PET/CT after 6 months from the completion of the post-operative combined chemoradiotherapy: A) Increased accumulation 
of the radioactive isotope in two lesions localized in the left occipital region B) Increased accumulation of the radioactive isotope in the 
left axillary region. (White arrows indicate the implantation metastasis in the left occipital region and the lymphatic metastasis in the 
left axilla).

3. Discussion
Salivary duct carcinoma (SDC) is the most aggressive tumor of 
the 21 subtypes of primary salivary gland carcinoma in the latest 
World Health Organization classification, showing high rates of 
local recurrence and distant metastases (DM) [19,20].  SDC is 
defined as an aggressive epithelial malignancy resembling high-
grade mammary ductal carcinoma characterized by tumor cell 
proliferation with comedonecrosis and a cribriform growth pattern 

[19]. Although SDC histologically resembles breast carcinoma, it 
generally shows more marked cellular atypia and more mitoses 
than the latter [21].In terms of risk factors for DM, multiple 
pathological lymph nodes (LNs), lymphovascular invasion, and 
extracapsular extension have been known to be major factors 
[22,23].

 The pathohistological examination of the presented clinical case 
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shows low-differentiated large duct carcinoma with perineural 
invasion and multiple tumor emboli in lymphatic and blood 
vessels (Figure 1/A, B, C) and bundles of lymph nodes with 
metastases from the described carcinoma (Figure 2). Exact 
pathohistological verification and differential diagnosis of this 
rare aggressive tumor requires immunohistochemical analysis 
of AR and GATA3 expression. The diagnosis of SDC should be 
based primarily on the morphologic features with the support 
of AR immunohistochemistry [24]. Immunohistochemically, a 
strong and diffuse AR expression is a characteristic feature and 
a practical tool in the diagnosis of SDC, especially when paired 
with positive staining for GATA3 [25,26]. The p63 expression 
is helpful for differentiating mucoepidermoid carcinoma from 
SDC, which is usually negative for p63 [27]. Figure 3 shows the 
immunohistochemical analysis regarding the positive expression 
for CK 7, AR and GATA3, as well as the negative expression for 
p63.

SDC is typically managed by similar treatment approaches as other 
high-grade salivary gland tumors [28-30]. The major therapeutic 
approach for SDC is adequate and appropriate surgical resection 
[31]. In the presented clinical case, a left-sided parotidectomy 
with an extended dissection of the left cervical lymph nodes 
was performed. After gross total resection, it is unclear if the 
indications for adjuvant radiotherapy (RT). Additionally, NCCN 
guidelines reference tumor spillage as an indication to consider 
adding RT [32].  Postoperative radiation therapy is an effective and 
appropriate therapeutic option according to the NCCN guidelines, 
regardless of the T stage and margin status [33]. Postoperative 
radiotherapy to the tumor bed and ipsilateral neck is usually 
recommended [34]. Given the advanced disease/pT4 pN2b M0, 
as well as the aggressive nature of the proven carcinoma, the 
patient was referred for postoperative combined Ch-RT. Despite 
aggressive local treatment, including radical surgery, followed by 
postoperative combined Ch-RT to high cancericidal doses in the 
area of the tumor bed and left cervical lymph basin, against the 
background of achieved local and regional tumor control, at the 
sixth month post-treatment PET/CT demonstrated metabolically 
active accumulation in the left axilla and implantation metastases 
in the left occipital region. The patient was referred for surgical 
extirpation of the metabolically active PET/CT accumulation, 
which was histologically verified. Several authors reported that 
the presence of androgen receptor or human epidermal growth 
factor receptor-2 is common in SDC [35-37]. Thus, androgen 
deprivation therapy or targeted therapy with trastuzumab in 
patients with recurrent or disseminated disease may be beneficial 
[38]. The latest NCCN guidelines include AR therapy and anti-
HER2 therapy as therapeutic options for AR-positive and HER2-
overexpressing tumors, respectively [33]. The patient was directed 
to continue the treatment with AR targeted therapy, given the 
positive immunohistological AR tumor expression.

4. Conclusion
Salivary duct carcinoma (SDC) is a rare, aggressive parotid 
neoplasm.  Exact pathohistological and differential diagnosis of this 
rare aggressive tumor requires immunohistochemical analysis of 

AR and GATA3 expression. Basically, this rare tumor is diagnosed  
in advanced local status with metastases in the ipsilateral cervical 
lymph nodes. Achieving local tumor control after radical surgery 
for the primary parotid tumor with cervical lymphatic dissection 
requires postoperative high-tech radiation therapy with radical 
doses combined with Ch. In locally advanced tumors, the risk of 
extra-regional lymph metastases is extremely high. Therefore, in 
case of positive immunohistochemical AR tumor expression, long-
term systemic treatment with AR target therapy is necessary.

References
1. Schmitt, N. C., Kang, H., & Sharma, A. (2017). Salivary duct 

carcinoma: an aggressive salivary gland malignancy with 
opportunities for targeted therapy. Oral oncology, 74, 40-48.

2. Breinholt, H., Elhakim, M. T., Godballe, C., Andersen, L. 
J., Primdahl, H., Kristensen, C. A., & Bjørndal, K. (2016). 
Salivary duct carcinoma: a Danish national study. Journal 
of oral pathology & medicine : official publication of the 
International Association of Oral Pathologists and the 
American Academy of Oral Pathology, 45(9), 664–671. 

3. Etges, A., Pinto, D. S., Jr, Kowalski, L. P., Soares, F. 
A., & Araújo, V. C. (2003). Salivary duct carcinoma: 
immunohistochemical profile of an aggressive salivary gland 
tumour. Journal of clinical pathology, 56(12), 914–918. 

4. Jaehne, M., Roeser, K., Jaekel, T., Schepers, J. D., Albert, N., 
& Löning, T. (2005). Clinical and immunohistologic typing 
of salivary duct carcinoma: a report of 50 cases. Cancer, 
103(12), 2526–2533. 

5. Kim, J. Y., Lee, S., Cho, K. J., Kim, S. Y., Nam, S. Y., Choi, 
S. H., Roh, J. L., Choi, E. K., Kim, J. H., Song, S. Y., Shin, 
H. S., Chang, S. K., & Ahn, S. D. (2012). Treatment results 
of post-operative radiotherapy in patients with salivary duct 
carcinoma of the major salivary glands. The British journal of 
radiology, 85(1018), e947–e952. 

6. Lewis, J. E., McKinney, B. C., Weiland, L. H., Ferreiro, 
J. A., & Olsen, K. D. (1996). Salivary duct carcinoma. 
Clinicopathologic and immunohistochemical review of 26 
cases. Cancer, 77(2), 223–230. 

7. Huang, X., Hao, J., Chen, S., & Deng, R. (2015). Salivary duct 
carcinoma: A clinopathological report of 11 cases. Oncology 
letters, 10(1), 337–341. 

8. Jayaprakash, V., Merzianu, M., Warren, G. W., Arshad, H., 
Hicks, W. L., Jr, Rigual, N. R., Sullivan, M. A., Seshadri, M., 
Marshall, J. R., Cohan, D. M., Zhao, Y., & Singh, A. K. (2014). 
Survival rates and prognostic factors for infiltrating salivary 
duct carcinoma: Analysis of 228 cases from the Surveillance, 
Epidemiology, and End Results database. Head & neck, 36(5), 
694–701. 

9. Udager, A. M., & Chiosea, S. I. (2017). Salivary Duct 
Carcinoma: An Update on Morphologic Mimics and 
Diagnostic Use of Androgen Receptor Immunohistochemistry. 
Head and neck pathology, 11(3), 288–294. 

10. Gilbert, M. R., Sharma, A., Schmitt, N. C., Johnson, J. T., 
Ferris, R. L., Duvvuri, U., & Kim, S. (2016). A 20-Year 
Review of 75 Cases of Salivary Duct Carcinoma. JAMA 
otolaryngology-- head & neck surgery, 142(5), 489–495. 

https://www.medclinrese.org/
https://doi.org/10.1016/j.oraloncology.2017.09.008
https://doi.org/10.1016/j.oraloncology.2017.09.008
https://doi.org/10.1016/j.oraloncology.2017.09.008
https://doi.org/10.1111/jop.12426
https://doi.org/10.1111/jop.12426
https://doi.org/10.1111/jop.12426
https://doi.org/10.1111/jop.12426
https://doi.org/10.1111/jop.12426
https://doi.org/10.1111/jop.12426
https://doi.org/10.1136/jcp.56.12.914
https://doi.org/10.1136/jcp.56.12.914
https://doi.org/10.1136/jcp.56.12.914
https://doi.org/10.1136/jcp.56.12.914
https://doi.org/10.1002/cncr.21116
https://doi.org/10.1002/cncr.21116
https://doi.org/10.1002/cncr.21116
https://doi.org/10.1002/cncr.21116
https://doi.org/10.1259/bjr/21574486
https://doi.org/10.1259/bjr/21574486
https://doi.org/10.1259/bjr/21574486
https://doi.org/10.1259/bjr/21574486
https://doi.org/10.1259/bjr/21574486
https://doi.org/10.1259/bjr/21574486
https://doi.org/10.1002/(SICI)1097-0142(19960115)77:2%3c223::AID-CNCR1%3e3.0.CO;2-N
https://doi.org/10.1002/(SICI)1097-0142(19960115)77:2%3c223::AID-CNCR1%3e3.0.CO;2-N
https://doi.org/10.1002/(SICI)1097-0142(19960115)77:2%3c223::AID-CNCR1%3e3.0.CO;2-N
https://doi.org/10.1002/(SICI)1097-0142(19960115)77:2%3c223::AID-CNCR1%3e3.0.CO;2-N
https://doi.org/10.3892/ol.2015.3176
https://doi.org/10.3892/ol.2015.3176
https://doi.org/10.3892/ol.2015.3176
https://doi.org/10.1002/hed.23350
https://doi.org/10.1002/hed.23350
https://doi.org/10.1002/hed.23350
https://doi.org/10.1002/hed.23350
https://doi.org/10.1002/hed.23350
https://doi.org/10.1002/hed.23350
https://doi.org/10.1002/hed.23350
https://doi.org/10.1007/s12105-017-0798-x
https://doi.org/10.1007/s12105-017-0798-x
https://doi.org/10.1007/s12105-017-0798-x
https://doi.org/10.1007/s12105-017-0798-x
https://doi.org/10.1001/jamaoto.2015.3930
https://doi.org/10.1001/jamaoto.2015.3930
https://doi.org/10.1001/jamaoto.2015.3930
https://doi.org/10.1001/jamaoto.2015.3930


       Volume 10 | Issue 1 | 7Med Clin Res, 2025 https://www.medclinrese.org/

11. Grenko, R.T., Gemryd, P., Tytor, M., et al. (1995). Salivary 
duct carcinoma. Histopathology, 26, 261–266. 

12. Guzzo, M., Di Palma, S., Grandi, C., & Molinari, R. (1997). 
Salivary duct carcinoma: clinical characteristics and treatment 
strategies. Head & neck, 19(2), 126–133. 

13. Hosal, A. S., Fan, C., Barnes, L., & Myers, E. N. (2003). 
Salivary duct carcinoma. Otolaryngology--head and 
neck surgery : official journal of American Academy of 
Otolaryngology-Head and Neck Surgery, 129(6), 720–725. 

14. Johnston, M. L., Huang, S. H., Waldron, J. N., Atenafu, E. 
G., Chan, K., Cummings, B. J., Gilbert, R. W., Goldstein, 
D., Gullane, P. J., Irish, J. C., Perez-Ordonez, B., Weinreb, 
I., Bayley, A., Cho, J., Dawson, L. A., Hope, A., Ringash, J., 
Witterick, I. J., O'Sullivan, B., & Kim, J. (2016). Salivary 
duct carcinoma: Treatment, outcomes, and patterns of failure. 
Head & neck, 38 Suppl 1, E820–E826.

15. Mifsud, M., Sharma, S., Leon, M., Padhya, T., Otto, K., & 
Caudell, J. (2016). Salivary Duct Carcinoma of the Parotid: 
Outcomes with a Contemporary Multidisciplinary Treatment 
Approach. Otolaryngology--head and neck surgery : official 
journal of American Academy of Otolaryngology-Head and 
Neck Surgery, 154(6), 1041–1046. 

16. Piao, S., Zhao, S., Guo, F., Xue, J., Yao, G., Wei, Z., Huang, Q., 
Sun, Y., & Zhang, B. (2012). Increased expression of CD147 
and MMP-9 is correlated with poor prognosis of salivary duct 
carcinoma. Journal of cancer research and clinical oncology, 
138(4), 627–635. 

17. Salovaara, E., Hakala, O., Bäck, L., Koivunen, P., Saarilahti, 
K., Passador-Santos, F., Leivo, I., & Mäkitie, A. A. (2013). 
Management and outcome of salivary duct carcinoma in 
major salivary glands. European archives of oto-rhino-
laryngology : official journal of the European Federation 
of Oto-Rhino-Laryngological Societies (EUFOS) : affiliated 
with the German Society for Oto-Rhino-Laryngology - Head 
and Neck Surgery, 270(1), 281–285. 

18. Xie, S., Yang, H., Bredell, M., Shen, S., Yang, H., Jin, L., 
& Zhang, S. (2015). Salivary duct carcinoma of the parotid 
gland: A case report and review of the literature. Oncology 
letters, 9(1), 371–374. 

19. Seifert, G., & Donath, K. (1996). Hybrid tumours of salivary 
glands. Definition and classification of five rare cases. 
European journal of cancer. Part B, Oral oncology, 32B(4), 
251–259. 

20. Croitoru, C. M., Suarez, P. A., & Luna, M. A. (1999). Hybrid 
carcinomas of salivary glands. Report of 4 cases and review of 
the literature. Archives of pathology & laboratory medicine, 
123(8), 698–702. 

21. Nakaguro, M., Sato, Y., Tada, Y., Kawakita, D., Hirai, H., 
Urano, M., Shimura, T., Tsukahara, K., Kano, S., Ozawa, H., 
Okami, K., Sato, Y., Fushimi, C., Shimizu, A., Takase, S., 
Okada, T., Sato, H., Imanishi, Y., Otsuka, K., Watanabe, Y., … 
Nagao, T. (2020). Prognostic Implication of Histopathologic 
Indicators in Salivary Duct Carcinoma: Proposal of a Novel 
Histologic Risk Stratification Model. The American journal 
of surgical pathology, 44(4), 526–535. 

22. Johnston, M. L., Huang, S. H., Waldron, J. N., Atenafu, E. 

G., Chan, K., Cummings, B. J., Gilbert, R. W., Goldstein, 
D., Gullane, P. J., Irish, J. C., Perez-Ordonez, B., Weinreb, 
I., Bayley, A., Cho, J., Dawson, L. A., Hope, A., Ringash, J., 
Witterick, I. J., O'Sullivan, B., & Kim, J. (2016). Salivary 
duct carcinoma: Treatment, outcomes, and patterns of failure. 
Head & neck, 38 Suppl 1, E820–E826. 

23. Kim, J. Y., Lee, S., Cho, K. J., Kim, S. Y., Nam, S. Y., Choi, 
S. H., Roh, J. L., Choi, E. K., Kim, J. H., Song, S. Y., Shin, 
H. S., Chang, S. K., & Ahn, S. D. (2012). Treatment results 
of post-operative radiotherapy in patients with salivary duct 
carcinoma of the major salivary glands. The British journal of 
radiology, 85(1018), e947–e952. 

24. Can, N. T., Lingen, M. W., Mashek, H., McElherne, J., Briese, 
R., Fitzpatrick, C., van Zante, A., & Cipriani, N. A. (2018). 
Expression of Hormone Receptors and HER-2 in Benign and 
Malignant Salivary Gland Tumors. Head and neck pathology, 
12(1), 95–104. 

25. Lewis, J. E., McKinney, B. C., Weiland, L. H., Ferreiro, 
J. A., & Olsen, K. D. (1996). Salivary duct carcinoma. 
Clinicopathologic and immunohistochemical review of 26 
cases. Cancer, 77(2), 223–230. 

26. Williams, L., Thompson, L. D., Seethala, R. R., Weinreb, 
I., Assaad, A. M., Tuluc, M., Ud Din, N., Purgina, B., Lai, 
C., Griffith, C. C., & Chiosea, S. I. (2015). Salivary duct 
carcinoma: the predominance of apocrine morphology, 
prevalence of histologic variants, and androgen receptor 
expression. The American journal of surgical pathology, 
39(5), 705–713. 

27. Butler, R. T., Spector, M. E., Thomas, D., McDaniel, A. S., 
& McHugh, J. B. (2014). An immunohistochemical panel 
for reliable differentiation of salivary duct carcinoma and 
mucoepidermoid carcinoma. Head and neck pathology, 8(2), 
133–140. 

28. Noh, J. M., Ahn, Y. C., Nam, H., Park, W., Baek, C. H., 
Son, Y. I., & Jeong, H. S. (2010). Treatment Results of 
Major Salivary Gland Cancer by Surgery with or without 
Postoperative Radiation Therapy. Clinical and experimental 
otorhinolaryngology, 3(2), 96–101. 

29. Cerda, T., Sun, X. S., Vignot, S., Marcy, P. Y., Baujat, B., 
Baglin, A. C., Ali, A. M., Testelin, S., Reyt, E., Janot, F., 
& Thariat, J. (2014). A rationale for chemoradiation (vs 
radiotherapy) in salivary gland cancers? On behalf of the 
REFCOR (French rare head and neck cancer network). 
Critical reviews in oncology/hematology, 91(2), 142–158. 

30. Lim, C. M., Hobson, C., Kim, S., & Johnson, J. T. (2015). 
Clinical outcome of patients with carcinoma ex pleomorphic 
adenoma of the parotid gland: a comparative study from a 
single tertiary center. Head & neck, 37(4), 543–547.

31. Nakaguro, M., Tada, Y., Faquin, W. C., Sadow, P. M., Wirth, 
L. J., & Nagao, T. (2020). Salivary duct carcinoma: Updates in 
histology, cytology, molecular biology, and treatment. Cancer 
cytopathology, 128(10), 693–703. 

32. Freedman, L., Beadle, B., Chera, B., & Velez Torres, J. M. 
(2024). Adjuvant Radiation Therapy for Salivary Duct and 
Epithelial Myoepithelial Salivary Carcinoma. Practical 
radiation oncology, 14(4), 334–337. 

https://www.medclinrese.org/
https://www.pathologyoutlines.com/topic/salivaryglandssalivaryductcarcinoma.html
https://www.pathologyoutlines.com/topic/salivaryglandssalivaryductcarcinoma.html
https://doi.org/10.1002/(sici)1097-0347(199703)19:2%3c126::aid-hed7%3e3.0.co;2-6
https://doi.org/10.1002/(sici)1097-0347(199703)19:2%3c126::aid-hed7%3e3.0.co;2-6
https://doi.org/10.1002/(sici)1097-0347(199703)19:2%3c126::aid-hed7%3e3.0.co;2-6
https://doi.org/10.1016/S0194-59980301386-X
https://doi.org/10.1016/S0194-59980301386-X
https://doi.org/10.1016/S0194-59980301386-X
https://doi.org/10.1016/S0194-59980301386-X
https://doi.org/10.1002/hed.24107
https://doi.org/10.1002/hed.24107
https://doi.org/10.1002/hed.24107
https://doi.org/10.1002/hed.24107
https://doi.org/10.1002/hed.24107
https://doi.org/10.1002/hed.24107
https://doi.org/10.1002/hed.24107
https://doi.org/10.1177/0194599816636812
https://doi.org/10.1177/0194599816636812
https://doi.org/10.1177/0194599816636812
https://doi.org/10.1177/0194599816636812
https://doi.org/10.1177/0194599816636812
https://doi.org/10.1177/0194599816636812
https://doi.org/10.1007/s00432-011-1142-6
https://doi.org/10.1007/s00432-011-1142-6
https://doi.org/10.1007/s00432-011-1142-6
https://doi.org/10.1007/s00432-011-1142-6
https://doi.org/10.1007/s00432-011-1142-6
https://doi.org/10.1007/s00405-012-1997-4
https://doi.org/10.1007/s00405-012-1997-4
https://doi.org/10.1007/s00405-012-1997-4
https://doi.org/10.1007/s00405-012-1997-4
https://doi.org/10.1007/s00405-012-1997-4
https://doi.org/10.1007/s00405-012-1997-4
https://doi.org/10.1007/s00405-012-1997-4
https://doi.org/10.1007/s00405-012-1997-4
https://doi.org/10.3892/ol.2014.2655
https://doi.org/10.3892/ol.2014.2655
https://doi.org/10.3892/ol.2014.2655
https://doi.org/10.3892/ol.2014.2655
https://doi.org/10.1016/0964-1955(95)00059-3
https://doi.org/10.1016/0964-1955(95)00059-3
https://doi.org/10.1016/0964-1955(95)00059-3
https://doi.org/10.1016/0964-1955(95)00059-3
https://doi.org/10.5858/1999-123-0698-HCOSG
https://doi.org/10.5858/1999-123-0698-HCOSG
https://doi.org/10.5858/1999-123-0698-HCOSG
https://doi.org/10.5858/1999-123-0698-HCOSG
https://doi.org/10.1097/PAS.0000000000001413
https://doi.org/10.1097/PAS.0000000000001413
https://doi.org/10.1097/PAS.0000000000001413
https://doi.org/10.1097/PAS.0000000000001413
https://doi.org/10.1097/PAS.0000000000001413
https://doi.org/10.1097/PAS.0000000000001413
https://doi.org/10.1097/PAS.0000000000001413
https://doi.org/10.1097/PAS.0000000000001413
https://doi.org/10.1002/hed.24107
https://doi.org/10.1002/hed.24107
https://doi.org/10.1002/hed.24107
https://doi.org/10.1002/hed.24107
https://doi.org/10.1002/hed.24107
https://doi.org/10.1002/hed.24107
https://doi.org/10.1002/hed.24107
https://doi.org/10.1259/bjr/21574486
https://doi.org/10.1259/bjr/21574486
https://doi.org/10.1259/bjr/21574486
https://doi.org/10.1259/bjr/21574486
https://doi.org/10.1259/bjr/21574486
https://doi.org/10.1259/bjr/21574486
https://doi.org/10.1007/s12105-017-0833-y
https://doi.org/10.1007/s12105-017-0833-y
https://doi.org/10.1007/s12105-017-0833-y
https://doi.org/10.1007/s12105-017-0833-y
https://doi.org/10.1007/s12105-017-0833-y
https://doi.org/10.1002/(SICI)1097-0142(19960115)77:2%3c223::AID-CNCR1%3e3.0.CO;2-N
https://doi.org/10.1002/(SICI)1097-0142(19960115)77:2%3c223::AID-CNCR1%3e3.0.CO;2-N
https://doi.org/10.1002/(SICI)1097-0142(19960115)77:2%3c223::AID-CNCR1%3e3.0.CO;2-N
https://doi.org/10.1002/(SICI)1097-0142(19960115)77:2%3c223::AID-CNCR1%3e3.0.CO;2-N
https://doi.org/10.1097/PAS.0000000000000413
https://doi.org/10.1097/PAS.0000000000000413
https://doi.org/10.1097/PAS.0000000000000413
https://doi.org/10.1097/PAS.0000000000000413
https://doi.org/10.1097/PAS.0000000000000413
https://doi.org/10.1097/PAS.0000000000000413
https://doi.org/10.1097/PAS.0000000000000413
https://doi.org/10.1007/s12105-013-0493-5
https://doi.org/10.1007/s12105-013-0493-5
https://doi.org/10.1007/s12105-013-0493-5
https://doi.org/10.1007/s12105-013-0493-5
https://doi.org/10.1007/s12105-013-0493-5
https://doi.org/10.3342/ceo.2010.3.2.96
https://doi.org/10.3342/ceo.2010.3.2.96
https://doi.org/10.3342/ceo.2010.3.2.96
https://doi.org/10.3342/ceo.2010.3.2.96
https://doi.org/10.3342/ceo.2010.3.2.96
https://doi.org/10.1016/j.critrevonc.2014.02.002
https://doi.org/10.1016/j.critrevonc.2014.02.002
https://doi.org/10.1016/j.critrevonc.2014.02.002
https://doi.org/10.1016/j.critrevonc.2014.02.002
https://doi.org/10.1016/j.critrevonc.2014.02.002
https://doi.org/10.1016/j.critrevonc.2014.02.002
http://Lim, C. M., Hobson, C., Kim, S., & Johnson, J. T. (2015). Clinical outcome of patients with carcinom
http://Lim, C. M., Hobson, C., Kim, S., & Johnson, J. T. (2015). Clinical outcome of patients with carcinom
http://Lim, C. M., Hobson, C., Kim, S., & Johnson, J. T. (2015). Clinical outcome of patients with carcinom
http://Lim, C. M., Hobson, C., Kim, S., & Johnson, J. T. (2015). Clinical outcome of patients with carcinom
https://doi.org/10.1002/cncy.22288
https://doi.org/10.1002/cncy.22288
https://doi.org/10.1002/cncy.22288
https://doi.org/10.1002/cncy.22288
https://doi.org/10.1016/j.prro.2023.12.005
https://doi.org/10.1016/j.prro.2023.12.005
https://doi.org/10.1016/j.prro.2023.12.005
https://doi.org/10.1016/j.prro.2023.12.005


       Volume 10 | Issue 1 | 8Med Clin Res, 2025 https://www.medclinrese.org/

Copyright: ©2025 L. Marinova, et al. This is an open-access article 
distributed under the terms of the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original author and source are credited.

33. National Comprehensive Cancer Network. (2020) NCCN 
clinical practice guidelines in oncology, head and neck 
cancers. Accessed February 14, 2020.

34. Lee, D. S., Lee, C. G., Keum, K. C., Chung, S. Y., Kim, T., 
Wu, H. G., Kim, J. H., Sung, M. W., Ahn, S. H., Cho, K. H., 
Kang, K. M., Oh, Y. T., Kim, J. H., & Kang, M. K. (2020). 
Treatment outcomes of patients with salivary duct carcinoma 
undergoing surgery and postoperative radiotherapy. Acta 
oncologica (Stockholm, Sweden), 59(5), 565–568. 

35. Jaehne, M., Roeser, K., Jaekel, T., Schepers, J. D., Albert, N., 
& Löning, T. (2005). Clinical and immunohistologic typing 
of salivary duct carcinoma: a report of 50 cases. Cancer, 
103(12), 2526–2533. 

36. Jaspers, H. C., Verbist, B. M., Schoffelen, R., Mattijssen, V., 
Slootweg, P. J., van der Graaf, W. T., & van Herpen, C. M. 

(2011). Androgen receptor-positive salivary duct carcinoma: a 
disease entity with promising new treatment options. Journal 
of clinical oncology : official journal of the American Society 
of Clinical Oncology, 29(16), e473–e476. 

37. Nabili, V., Tan, J. W., Bhuta, S., Sercarz, J. A., & Head, C. 
S. (2007). Salivary duct carcinoma: a clinical and histologic 
review with implications for trastuzumab therapy. Head & 
neck, 29(10), 907–912. 

38. Shinoto, M., Shioyama, Y., Nakamura, K., Nakashima, T., 
Kunitake, N., Higaki, Y., Sasaki, T., Ohga, S., Yoshitake, 
T., Ohnishi, K., Asai, K., Hirata, H., & Honda, H. (2013). 
Postoperative radiotherapy in patients with salivary duct 
carcinoma: clinical outcomes and prognostic factors. Journal 
of radiation research, 54(5), 925–930. 

https://www.medclinrese.org/
https://www.nccn.org/guidelines/guidelines-detail?category=1&id=1437
https://www.nccn.org/guidelines/guidelines-detail?category=1&id=1437
https://www.nccn.org/guidelines/guidelines-detail?category=1&id=1437
https://doi.org/10.1080/0284186X.2020.1730005
https://doi.org/10.1080/0284186X.2020.1730005
https://doi.org/10.1080/0284186X.2020.1730005
https://doi.org/10.1080/0284186X.2020.1730005
https://doi.org/10.1080/0284186X.2020.1730005
https://doi.org/10.1080/0284186X.2020.1730005
https://doi.org/10.1002/cncr.21116
https://doi.org/10.1002/cncr.21116
https://doi.org/10.1002/cncr.21116
https://doi.org/10.1002/cncr.21116
https://doi.org/10.1200/JCO.2010.32.8351
https://doi.org/10.1200/JCO.2010.32.8351
https://doi.org/10.1200/JCO.2010.32.8351
https://doi.org/10.1200/JCO.2010.32.8351
https://doi.org/10.1200/JCO.2010.32.8351
https://doi.org/10.1200/JCO.2010.32.8351
https://doi.org/10.1002/hed.20614
https://doi.org/10.1002/hed.20614
https://doi.org/10.1002/hed.20614
https://doi.org/10.1002/hed.20614
https://doi.org/10.1093/jrr/rrt026
https://doi.org/10.1093/jrr/rrt026
https://doi.org/10.1093/jrr/rrt026
https://doi.org/10.1093/jrr/rrt026
https://doi.org/10.1093/jrr/rrt026
https://doi.org/10.1093/jrr/rrt026

