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The salivary gland consists of the acine, ductus, myo-
epithelial cells, and basal cells. It produces saliva. There 

are two groups of salivary glands in the oral cavity: major 
glands (submandibular, sublingual, parotid) and minor 
glands. Also, there are many salivary glands in the nasal 
cavity, paranasal sinuses, pharynx, and larynx. Salivary 
gland cancers can be of various histologies. Adenoid cystic 
carcinoma (ACC), mucoepidermoid carcinoma, secretory 
cell carcinoma, acinic cell carcinoma, and salivary gland 
ductal carcinoma are the most common histological sub-
types. Salivary gland malignant tumors are rarely seen, so 

literature on their treatment is based on retrospective or 
small-scale prospective phase-2 studies.

The main treatment for ACC is surgery by removing the to-
tal tumor with a negative surgical margin if the disease is 
local. If surgery is not feasible initially, it is recommended 
if it becomes operable after definitive radiotherapy (RT). 
Salvage surgery (mass excision and neck lymph node dis-
section) and radiotherapy after salvage surgery are the 
options for local recurrences if they are not performed be-
fore.[1] Palliative surgery is recommended in patients with 
distant metastases if the primary tumor is symptomatic. 

Objectives: Adenoid cystic carcinoma (ACC) is a rare tumor that arises from the salivary glands. Since it is rare, there 
are no consensus recommendations on its treatment strategy. Surgery, radiotherapy (RT), and systemic treatments are 
options We aimed to evaluate the treatment outcomes and prognostic factors in ACC.
Methods: In this retrospective study; 17 ACC patients were included who were diagnosed with between January 2005 
and April 2020 in Karadeniz Technical University Faculty of Medicine. We analyzed the demographic data of these 17 
patients, effects of inflammatory markers on overall survival (OS) and progression-free survival (PFS).
Results: Ten women and seven men were included in this study. At the diagnosis, 6 patients were metastatic, 5 of them 
had received chemotherapy. There was no statistical difference in overall survival according to neutrophil/lymphocyte 
ratio (N/L) and platelet/lymphocyte (T/L) ratio.
Conclusion: Primary surgery is the most effective treatment, If possible, metastasectomy should be performed. ACC is 
a chemotherapy-resistant disease, so chemotherapy should only be given to metastatic, symptomatic, and fıt patients. 
We did not detect the prognostic effect of T/L and N/L in a limited number of ACC samples.
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Palliative radiotherapy should be given to inoperable pa-
tients.[2] Metastasectomy is recommended for solitary lung 
and liver metastases.[3] Radiofrequency ablation or stereo-
tactic radiotherapy can be performed in solitary metasta-
ses that are not suitable for surgical metastasectomy. In 
a study, metastasectomy was performed on 83 patients 
diagnosed with metastatic ACC, and 5-year survival rates 
were reported as 84%.[4] It is important to determine the 
treatment indications for metastatic disease. The median 
overall survival (OS) in metastatic disease is reported as 
nearly 3 years. Treatment-free follow-up is an option in pa-
tients with metastatic disease, especially for asymptomatic 
patients. Computed tomography or magnetic resonance 
imaging is recommended every 3-6 months during follow-
up. Systemic treatments are recommended for symptom-
atic, rapidly progressive disease, and visceral crisis. Chemo-
therapy or targeted therapies are used in systemic therapy. 
The most important molecular targets are neurotrophic ty-
rosine receptor kinase (NTRK), Her-2, and androgen recep-
tors. Besides, vascular endothelial growth factor receptor 
(VEGFR) targeted therapies such as lenvatinib, sorafenib 
and axitinib have been approved by the FDA.[5] Chemo-
therapy is given in cases that are not suitable for targeted 
therapy or where these drugs are not available. In patients 
with good performance, the triple combination of cisplat-
in, cyclophosphamide, and adriamycin (CAP) is preferred in 
the first-line metastatic setting. Single-agent vinorelbine, 
cisplatin, doxorubicin, mitoxantrone, and methotrexate are 
preferred in patients who are not suitable for combination 
therapy.[6] For ACC, 5 to 10 years overall survival was report-
ed in 74% and 50%, respectively. However, ACC is a disease 
characterized by multiple recurrences and distant metasta-
ses.[7] Advanced stage, positive surgical margin, perineural 
invasion, high grade, high N/L ratios are reported to be as-
sociated with poor prognosis.[8]

In our study, we aimed to evaluate the efficacy and results 
of the treatments received by patients diagnosed with ACC 
in the last 15 years. In addition, we planned to evaluate the 
effects of inflammatory markers like thrombocyte/lympho-
cyte (P/L) and neutrophil/lymphocyte (N/L) ratios on treat-
ment results.

Methods
In this retrospective study, we conducted patients who 
were admitted to Karadeniz Technical University Farabi 
Hospital with the diagnosis of pathologically confirmed 
ACC, between January 2005 and April 2020. Patients' age at 
the time of diagnosis, gender, date of diagnosis, histopath-
ological characteristics (primary location of the tumor, sur-
gical margin, tumor diameter, number of metastatic lymph 
nodes, the diameter of metastasis in positive lymph node, 

differentiation, lymphovascular invasion, perineural inva-
sion), and the stage at the time of diagnosis were recorded 
retrospectively. Response status and duration of response 
for the primary surgical treatment, adjuvant therapy, and 
treatments for metastatic disease were recorded. Also, lo-
cal recurrence, distant metastasis time were noted. The re-
lationship between these parameters and the survival rates 
in the third and fifth years was investigated. Single and 
multivariate analyses were performed for survival analysis. 
T/L and N/L ratios were computed at the time of diagnosis. 
The relationship of these rates with prognosis, recurrence, 
and metastasis was investigated. T/L and N/L ratios’ cut-off 
values were taken as 150 and 2, respectively, as stated in 
the literature.[8] We analyzed the overall survival (OS), which 
was defined as the time elapsed from the date of diagnosis 
to the date of death from any cause. The follow-up time was 
defined as the time from the date of diagnosis to the date 
of death or last follow-up. The statistical analyses were con-
ducted using Statistical Package for Social Sciences (SPSS) 
version 22 (SPSS Inc, Chicago, IL). Univariate analysis was 
performed by using the Kaplan–Meier method to estimate 
the OS of different patient groups, and the groups were 
compared with the log-rank test. Cox regression analysis 
was used to determine the association of factors with the 
OS in the multivariate analysis. In the multivariate analysis, 
confounders were included if they were significant at a 0.05 
level in the univariate analysis (log-rank test) or thought to 
be important for OS or the effect of the factors. The results 
were expressed as median OS, median relapse-free survival 
(RFS), and hazard ratios (HRs) with 95% confidence inter-
vals (CIs). A p-value of <0.05 was considered statistically 
significant. Ethics committee approval was obtained by the 
Ethics Committee of Faculty of Medicine, Karadeniz Techni-
cal University, on 24.0.2021 with protocol number 2021/32.

Results
Of the 17 patients diagnosed with ACC included in this 
study, 10 were women and 7 were men. The median age 
at diagnosis was 47 (range 21 to 83). All women were diag-
nosed when they were over 40 years old, 5 of the male pa-
tients were diagnosed under the age of 40, three of them 
were under the age of 25. Seven patients had died and 10 
patients were still alive. Five of the seven patients died due 
to non-cancer reasons. One patient died due to the compli-
cation of chemotherapy. Median OS was 77,9 months (95% 
CI, 29.1-126,7) and median RFS was 64.0 months (95% CI, 
35.4-96.4) (Fig. 1). The primary tumor site was the parotid in 
5 patients, the nasal cavity in 3 patients, the nasopharynx 
in 2 patients, the floor of the mouth in 2 patients, the hard 
palate in 1 patient, the tongue in 1 patient, the subman-
dibular gland in 1 patient, the trachea in 1 patient, and the 
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lung in 1 patient. At the time of diagnosis 7 patients were 
stage I, 5 patients were stage II, 2 patients were stage III, 
and 3 patients were stage IV, according to the 2017 ADCC 
TNM staging system. The primary treatment of 16 patients 
was surgical excision and one patient had received radio-
therapy. The surgical margin was negative in 7 patients 
and positive in 10 patients. Local recurrence developed in 
5 of 10 patients with positive surgical margins and distant 
metastasis developed in 4 patients during follow-up. Local 
recurrence developed in one of the patients with negative 
surgical margins, and distant metastasis developed in the 
other. During primary surgery, lymph node dissection was 
performed in 11 patients, lymph node metastasis was de-
tected in 3 patients. Local recurrence was detected in 2 of 

3 patients who were found to have lymph node metastasis 
at the time of diagnosis, but distant metastasis was not de-
tected in any of them. At the diagnosis, the primary tumor 
was T1 (<2 cm) in one patient, T2 (between 2-4 cm) in seven 
patients, T3 (4-6 cm) in six patients, T4 (invasion to the fa-
cial nerve) in one patient, and distant metastasis in two pa-
tients. Four patients had received adjuvant RT, two patients 
had received adjuvant chemotherapy. Local recurrence 
was seen in 7 patients and distant metastasis was seen in 6 
patients. The distant metastasis site was lung in 3 patients, 
bone and lung in 1 patient, lung and liver in 1 patient, and 
brain in 1 patient. Local recurrence and distant metastasis 
developed in the patient who received adjuvant paclitax-
el/carboplatin but not in the patient receiving cisplatin/
docetaxel. Local recurrence developed in 3 of 4 patients 
who received adjuvant RT, and distant metastasis devel-
oped in two. Distant metastasis developed in six patients 
at the time of diagnosis or during follow-up. Five patients 
received chemotherapy for metastatic disease. One patient 
(with bone and liver metastases) received 5 cycles of cis-
platin/adriamycin and a partial response was achieved, two 
patients with lung metastases had a stable response to 3 
cycles of cisplatin/doxorubicin, one patient received 3 cy-
cles of paclitaxel/carboplatin, but the patient died without 
response evaluation. Two patients had given cyclophos-
phamide, adriamycin, cisplatin and achieved stable disease 
(Table 1). Metastasectomy was performed in two patients, 
one with a mass in the brain, and lung in another. No tar-

Table 1. Distribution of the patients of the series according to age, sex, tumor site, treatment, and response to treatment.

Age/Sex Primary Primary Surgical Adjuvant Local Metastasis Regimen Response Exitus 
 location  treatment margin  recurrens

74, F Tongue  Surgery + No Yes No   Yes
47, F Lung  Surgery + No No No   No
76, F Nasofarinx Surgery + No Yes No   Yes
24, M Nasal cavity Surgery + No Yes No   No
73, F Nasal cavity Surgery + No Yes Lung PC Toxicity related ex Yes
47, F Parotid Surgery - CT (PC)  No No   No
81, M Hard palate Surgery + RT No No   Yes
20, M Nasopharynx Surgery - RT Yes No   
50, F Parotid Surgery - No No No   No
83, M Parotid Surgery + No No No   Yes
23, M Parotid Surgery - No No No   No
31, M Trachea  Surgery + No No No   No
43, F Nasal cavity Surgery + CT (Cisplatin/Docetaxel) No Lung-bone AP Partial response Yes
40, F Oral cavity CT - No No Lung-Liver CAP Stable No
37, M Parotid Surgery + RT Yes Lung Cispaltin-docetaxel Stable No
80, F Maxillary sinus Surgery + RT Yes Brain   Yes
60, F Oral cavity Surgery + No No Lung CAP Stable No

AP: Adriamycin/Cisplatin; CP: Cyclophosphamide/Adriamycin/Cispaltin; PC: Pactitaxel/Carcoplatin.

Figure 1. Overall survival by thrombocyte/lymphocyte (T/L) ratio 
and overall survival by neutrophil/lymphocyte (N/L) ratio.
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geted therapy was used in any of the patients, they were 
not included in the clinical study, and the next-generation 
sequencing test was not performed. The N/L ratio and T/L 
ratio at the time of diagnosis were measured. No statistical 
difference was found in terms of OS between those with 
N/L ratio <2 and ≥2, also T/L ratio <150 and ≥150 (p=0.37). 
Also, there wasn’t a statistical difference in terms of recur-
rence for the N/L ratio (p=0.76) and T/L ratio (p=0.67). One 
of seven patients with negative surgical margins, 6 of 10 
patients with positive surgical margins had died. There was 
no significant difference between surgical margin positive 
and negative patients in terms of OS (p=0.42).

Conclusion
Adenoid cystic carcinoma is rare cancer, so information in 
the literature is limited. There is no definitive consensus re-
garding treatment approaches, especially in metastatic dis-
ease. In this respect, some treatment decisions are made 
by referring to case reports, case series, and retrospective 
publications in the literature. We collected the last 15 years’ 
cases in our center. There were 1676 head and neck can-
cers, consistent with the literature, approximately 1% of 
head and neck cancers admitted to our hospital were ACC. 
In our study, 58% of the patients (10 patients) were female, 
it is noteworthy that women were diagnosed at an older 
age but men at an earlier age. There is conflicting data in 
the literature regarding the distribution of age and gender 
for ACC, although it is generally reported that it is more 
common in the elderly, it can be seen in young adults, chil-
dren, and adolescents. In a series of 74 patients, the rate 
of female patients was found to be 48%. In our study, the 
most common primary site of the tumor was the minor sali-
vary glands (60%), followed by the parotid glands (29%).  
In a study, it is reported that the primary site of head and 
neck ACCs originates from the minor salivary gland at a rate 
of 50-60% and parotid at a rate of 25%.[9] Patients’ rate of 
whom were at the metastatic stage at the time of diagno-
sis was 11% and the most common metastasis site was the 
lung. Similarly, in the literature, lungs are reported to be the 
most common metastasis site with a rate of 30%.[6] Surgical 
margin (SM) positivity was seen to be important in terms of 
local recurrence and distant metastasis. It was remarkable 
that 6 of 7 patients with negative SMs were still alive and 
6 of 10 patients with positive SMs died. In our study, neck 
dissection was performed in 3 patients and lymph node 
metastasis was found in all of them. None of the three pa-
tients had distant metastases but two had local recurrence. 
In a study, involving 507 ACC patients, the SM was negative 
in 57% of the patients, neck dissection was performed in 
52% of the patients, nodal metastasis was found in 38%, 
the 5-year survival rate of those with positive SM was 79%, 

and those with negative SM were 63%. It was stated that 
lymph node metastasis is a poor prognostic factor for 
5-year OS and DFS.[10] In our study, 2 patients died due to 
ACC and 5 patients died due to other reasons. This was at-
tributed to the high rate of comorbidity, as the patients 
were of advanced age at the time of diagnosis. While the 
5-year survival rate was 74% in our study, 5-year survival 
was 63% in one series and 90 % in another series.[1,11] In a 
study, oral cavity and paranasal sinus tumors were found to 
have a worse prognosis (in terms of OS and DFS) than ma-
jor salivary gland tumors.[10] In our study, N/L and T/L ratios 
were not found to be significant in terms of recurrence, but 
it is reported in the literature that the N/L ratio predicts re-
currence for sinonasal cancers.[12] Two of our patients who 
developed metastases had been given cisplatin/docetaxel 
and one had stable disease for 13 months, while the other 
patient died one month after the last cycle of chemothera-
py despite a partial response. Two of our patients received 
the CAP regimen, a stable response was obtained and no 
grade 3/4 side effects had developed. In one study, it is re-
ported that 68% stable and partial response was observed 
with CAP treatment (8 of 12 patients), and it is emphasized 
CAP regimen can be given as cytotoxic therapy for fıt pa-
tients, and cisplatin/5-FU, single-agent vinorelbine or mito-
xantrone are other options in patients who cannot tolerate 
triple regimen.[13]

There was no study about this issue in the Black Sea Region, 
before. The low number of patients was one of the most im-
portant handicaps of this study. Because of the rareness of 
this histology, also there were limited data in the literature. 
Treatment indications and choice of treatment regimens 
are not included in current guidelines about ACC. We think 
this study may give hints to future studies from our region.
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