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Abstract. Adenoid cystic carcinomas (ACCs) and adenoid 
basal carcinomas (ABCs) in the lower female genital tract are 
very rare. Data on the clinicopathologic features and survival 
outcomes of ACCs and ABCs in the lower female genital 
tract are limited to case reports and small case series studies. 
The present study systemically analyzed 233 cases, including 
84 cervical ACCs, 78 cervical ABCs and 71 vulvar ACCs, 
to identify clinicopathologic features and survival factors 
in a population‑based Surveillance, Epidemiology and End 
Results (SEER) study. Whereas cervical ACCs and ABCs tend 
to occur in the elderly (median, 72 and 69 years, respectively), 
vulvar ACCs commonly occurred in patients a decade younger 
(median, 59 years). The majority of patients with cervical 
ABC had localized disease and almost all received surgery. 
In contrast, cervical and vulvar ACC patients tended to have 
higher stage disease, and a significant proportion of these 
patients received radiotherapy, with or without surgery. The 
5‑year cause‑specific survival (CSS) rates for patients with 
cervical ACC were 69.3%, vulvar ACC 87.7% and cervical 
ABC 96.6%. The 5‑year overall survival (OS) rate for patients 
with cervical ACC was 59.2%, significantly worse than that 
of cervical ABC (88.3%; P=0.002) and vulvar ACC (81.2%; 
P=0.01). Increased age and high stage were significantly asso-
ciated with a worse prognosis in patients with cervical and 
vulvar ACCs by univariate and multivariate analysis (P<0.05). 
Tumor stage was the only significant factor associated with 
5‑year overall survival in patients with cervical ABC (P<0.05). 
The present data demonstrated that the distinctive clinicopath-
ologic features and survival outcomes differed significantly 

among ACCs and ABCs in the lower female genital tract, 
thus providing a rationale for location/pathologic type‑based 
treatment modalities.

Introduction

Adenoid cystic carcinoma (ACC) is an uncommon malignant 
neoplasm consisting of epithelial and myoepithelial cells 
arranged in variable patterns, including tubular, cribriform, 
and solid architecture. This tumor is thought to progress 
slowly but remains on a relentless clinical course (1,2). The 
clinicopathologic features and behaviors of ACC are quite 
distinct, illustrated by frequent perineural invasion, local 
recurrence and late distant metastasis (3). The 5‑year overall 
survival (OS) rate for ACC patients ranges from 64‑91% (1‑6). 
Factors that influence survival include age, tumor size, tumor 
site, clinical stage, lymph node involvement, status of surgical 
margins and distant metastasis (1,2,6,7). While radiotherapy 
has been reported to improve survival in cases with micro-
scopic residual disease/positive surgical margins (8), the value 
of chemotherapy in this tumor appears to be limited (4,9).

Although it mainly affects the major and minor salivary 
glands, ACC may also occur in a number of other locations 
including the uterine cervix and vulva (10,11). Lower female 
genital tract tumors with adenoid cystic differentiation are 
very rare, accounting for less than 1% of all lower female 
genital tract malignancies  (10). These tumors are thought 
to originate from the major vestibular (Bartholin) glands of 
the vulva and minor secretory glands or reserve cells of the 
uterine cervix, displaying similar histopathological features 
to ACC of non‑genital tract sites. It has been proposed that 
ACCs of the uterine cervix and vulva can be sub‑classified 
into two distinct groups based on the presence or absence of 
high‑risk human papillomavirus (HPV) (12). The oncogenic 
mechanisms that underlie the development of HPV‑unrelated 
ACC are thought to be similar to those of ACCs in other sites. 
In fact, nuclear factor NFIB‑associated gene rearrangement is 
a frequent genetic event in vulvar ACCs, conferring a driving 
force to transform the cells (13). Unlike vulvar ACCs, our 
previous results demonstrated that cervical carcinomas with 
mixed differentiation, including adenoid cystic carcinomatous 
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component, are etiologically associated with high‑risk HPV 
and can be identified by diffuse p16 expression (12).

Adenoid basal tumors (epitheliomas/carcinomas) of 
the uterine cervix are also rare lower female genital tract 
neoplasms that display a mixed configuration of basaloid, 
squamous, and glandular morphology (11,14,15). Similar to 
cervical ACC, adenoid basal tumors are also derived from 
high‑risk HPV‑infected reserve cells, sharing many morpho-
logic features with ACC (14,16). In fact, the two tumors were 
previously regarded as a single entity (15,17). Lacking destruc-
tive infiltrative growth, adenoid basal epithelioma is usually 
an incidental finding in patients treated for a high‑grade squa-
mous intraepithelial lesion and usually behaves in a benign 
fashion (16,17). The terms ‘adenoid basal carcinoma (ABC)’ 
and ‘adenoid basal epithelioma’ are considered synonymous 
in the 2014 WHO Classification of the tumors of the uterine 
cervix (10). The presence of any invasive carcinoma subtype 
with ABC needs to be reported as a ‘mixed carcinoma’.

Due to the rarity of ACC and ABC in the lower female 
genital tract, the majority of published literature comprises 
case reports or small case series studies with limited sample 
sizes  (14,15,17). Currently, the clinicopathologic features, 
treatment modalities and clinical outcomes of these tumors 
remain largely unknown, thus hampering the establishment 
of standard treatment protocols to guide clinical management. 
The Surveillance, Epidemiology and End Results (SEER) 
program of the National Cancer Institute is a public source 
of epidemiologic information on the cancer incidence and 
survival data from population‑based cancer registries covering 
~28% of the population of the United States (18). Using data 
from the SEER program, the clinicopathologic features and 
survival outcomes of ACC and ABC of the uterine cervix were 
investigated. These features were also compared with those of 
vulvar ACC.

Materials and methods

Representative histologic images. The images of uterine 
cervical ACCs and ABCs and vulvar ACCs were taken from 
consultation cases at the Johns Hopkins Hospital (Baltimore, 
MD, USA). Details of methods for immunohistochemical 
analysis of p16 expression have been previously reported (12). 
In brief, formalin‑fixed, paraffin‑embedded tissue sections 
were used. Immunoperoxidase labeling was done with 
anti‑p16(INK4a) (cat. no. 705‑4793; Ventana Medical Systems, 
Inc., Tucson, AZ, USA) at a dilution of 1:500. All images were 
captured at a magnification of x200.

Patient selection. The SEER November 18, 2016 submis-
sion (18) is a public‑use database that includes updated cancer 
incidence and population data associated by age, sex, ethnicity, 
year of diagnosis, geographic areas and cause of death. Data 
on patients with ACC and ABC of the lower female genital 
tract were obtained. All patients with a diagnosis of primary 
ACC and ABC of the uterine cervix and ACC of the vulva 
from 1973‑2014 were included in the present study. A signed 
Research Data Agreement was obtained to access these data. 
The present study was approved by the Institutional Review 
Board at the Johns Hopkins University School of Medicine 
(Baltimore, MD, USA).

Variables. The following International Classification of 
Diseases for Oncology (ICD‑O) site codes were used: C53 for 
cervix uteri and C51 for vulva. The following ICD‑O histology 
codes were used: 8200/3 for ACC and 8098/3 for ABC. 
Ethnicity was recorded in the SEER database as ‘White,’ 
‘Black,’ ‘Other: American Indian, AK Native, Asian/Pacific 
Islander’ or ‘Unknown’. Marital status was grouped as 
‘Married’ (including common law), ‘Single’ (single‑never 
married, separated, divorced or widowed), or ‘Unknown’. All 
diagnoses were microscopically confirmed by the contrib-
uting agency. Therapy was coded as surgery, radiotherapy, 
surgery with radiotherapy and no/unknown. SEER staging 
was based on the theory of cancer growth: ‘Localized’ tumor 
was confined to the organ of origin without extension beyond 
the primary organ; ‘Regional extension’ of tumor referred to 
direct extension to adjacent organs or structures or spread to 
regional lymph nodes; the ‘Distant’ stage was defined when 
the cancer had spread to parts of the body remote from the 
primary tumor. The tumor size, lymph node involvement and 
the International Federation of Gynecology and Obstetrics 
(FIGO) stage information were available for the cases that 
were recorded from 1988‑2014.

Statistical analysis. A χ2 test or Fisher's exact test was used 
to evaluate the differences between categorical data. The 
Wilcoxon signed‑rank test was used to compare continuous 
data. Prognostic factors predictive of CSS and OS were 
analyzed using univariate and multivariate Cox proportional 
hazards models. CSS and OS were calculated using the 
Kaplan‑Meier method and compared using the log‑rank test. 
Statistical analysis was performed with SAS version 9.4 (SAS 
Institute, Inc., Cary, NC, USA). P<0.05 was considered to be 
statistically significant. SEER*Stat (version 8.3.4; National 
Cancer Institute; National Institutes of Health, Bethesda, MD, 
USA) software was used for incidence rates calculation. All 
rates were age‑adjusted to the 2000 US standard (18).

Results

Histologic features. Representative histologic images of uterine 
cervical ACCs and ABCs and vulvar ACCs are presented in 
Fig. 1. Whereas certain cervical ACCs (Fig. 1A) had morphologic 
features similar to those of the vulva (Fig. 1B), others displayed 
features of higher grades in appearance, characterized by larger, 
less uniform nuclei with evident nucleoli and readily identi-
fied mitotic figures and apoptotic bodies. The cervical ABCs 
contained low‑grade adenoid basal epithelioma components 
characterized by discrete nests of tumor in which the surrounding 
stroma lacked a desmoplastic reaction and the cytologic features 
were uniform/bland and basaloid in appearance (Fig. 1C). The 
cervical ACCs exhibited a diffuse p16 staining pattern, consistent 
with high‑risk HPV‑associated etiology (Fig. 1D). The vulvar 
ACCs usually displayed classic morphologic features character-
ized by uniform, small cells arranged in cords and nests with a 
cribriform pattern and the cystic lumens commonly filled with 
acellular basement membrane‑like material (Fig. 1B). p16, a 
surrogate marker for high‑risk HPV infection, mostly exhibited 
a focal and patchy staining pattern (Fig. 1E). Nearly all of the 
cervical ABCs exhibited a diffuse p16 staining pattern (Fig. 1F) 
associated with high‑risk HPV infection.



ONCOLOGY REPORTS  41:  1769-1778,  2019 1771

Clinicopathologic and therapeutic characteristics
Incidence. The age‑adjusted incidence of ACC of the uterine 
cervix was 0.025 (white, 0.02; black, 0.087) per million with a 
white‑to‑black ratio of 1:4.35. Compared with cervical ACC, 
the age‑adjusted incidence of ABC was slightly higher (total 
population, 0.064  per million; white 0.057; black 0.078). 
The incidence of vulvar ACC was 0.036 (white, 0.038; black 

0.032) per million. Black people thus appeared to be more 
susceptible to cervical ACC and ABC.

Age distribution. From 1973‑2014, the SEER database identified 
a total of 233 patients in the present study, including 84 cervical 
ACC patients, 78 with cervical ABC and 71 with vulvar ACC. 
The age distribution of these cases is summarized in Table I and 

Table I. Clinicopathological characteristics.

Characteristic	 Cervical ACC	 Cervical ABC	 P‑valuea	 Vulvar ACC	 P‑valuea

Total patients (n)	 84	 78		  71
Median age at diagnosis, years (range)	 72 (30‑90)	 69 (28‑89)	 0.1236	 59 (31‑95)	 <0.0001
Ethnicity, n (%)			   0.0002		  0.0002
  White	 48 (57.1)	 55 (70.5)		  60 (84.5)
  Black	 32 (38.1)	 9 (11.5)		  6 (8.5)
  Others	 4 (4.8)	 14 (18.0)		  5 (7.0)
Marital status, n (%)			   0.0094		  <0.0001
  Married	 15 (17.9)	 29 (37.2)		  40 (56.3)
  Singleb	 68 (81.0)	 45 (57.7)		  28 (39.5)
  Unknown	 1 (1.1)	 4 (5.1)		  3 (4.2)
SEER stage, n (%)			   0.0002		  0.2638
  Localized	 46 (54.8)	 68 (87.2)		  45 (63.4)
  Regional	 29 (34.5)	 8 (10.3)		  19 (26.7)
  Distant	 3 (3.6)	 0 (0.0)		  6 (8.5)
  Unknown	 6 (7.1)	 2 (2.5)		  1 (1.4)
Surgery, n (%)			   <0.0001		  <0.0001
  Yes	 55 (65.4)	 77 (98.7)		  68 (95.8)
  No	 24 (28.6)	 1 (1.3)		  3 (4.2)
  Unknown	 5 (6.0)	 0 (0.0)		  0 (0.0)
Radiation, n (%)			   <0.0001		  0.0381
  Yes	 49 (58.3)	 12 (15.4)		  28 (39.4)
  No/unknown	 35 (41.7)	 66 (84.6)		  43 (60.6)
Surgery and radiation, n (%)			   0.1830		  0.4469
  Yes	 22 (26.2)	 12 (15.4)		  25 (35.2)
  No/Unknown	 62 (73.8)	 66 (84.6)		  46 (64.8)
Available FIGO stage, n (%)c	 56 (100)	 76 (100)	 <0.0001	 55 (100)	 0.3041
  I	 33 (58.9)	 74 (97.4)		  29 (52.7)
  II	 14 (25.0)	 1 (1.3)		  8 (14.5)
  III	 6 (10.7)	 1 (1.3)		  14 (25.5)
  IV	 3 (5.4)	 0 (0.0)		  4 (7.3)
Tumor sizec	 		  <0.0001		  0.9344
  Available tumor size, n	 33	 49		  48
  Median tumor size, cm (range)	 3.3 (0.7‑8.0)	 1.0 (0.1‑7.0)		  3.4 (0.3‑9.0)
Lymph node involvement, n (%)c	 60	 78	 0.0049	 63	 0.1143
  No	 45 (75.0)	 74 (94.8)		  56 (88.9)
  Yes	 1 (1.7)	 1 (1.3)		  2 (3.2)
  Unknown	 14 (23.3)	 3 (3.9)		  5 (7.9)

aχ2 test or Fisher's exact test was used for the categorical variables and the Wilcoxon signed‑rank test was used for continuous variables. 
Bonferroni's adjusted P‑value was presented as cervical ABC or vulvar ACC was compared with cervical ACC. bIncluding never married, 
separated, divorced, widowed, unmarried, or domestic partner. cData collected after 1988. ACC, adenoid cystic carcinoma; ABC, adenoid basal 
carcinoma; SEER, Surveillance, Epidemiology and End Results; FIGO, The International Federation of Gynecology and Obstetrics.
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illustrated in Fig. 2. The ages of the patients with cervical ACC 
ranged from 30‑90 years (median, 72 years) and ABC from 
28‑89 years (median, 69 years). With a similar age distribution 
pattern, the peak incidence of these two tumors was observed in 
the seventh and eighth decades and had no statistical difference. 
In contrast, the patients with vulvar ACC were significantly 
younger (range, 31‑95 years; median, 59 years) than those with 
cervical ACC (P<0.0001). The peak incidence of vulvar ACC 
was observed in the fifth decade of life (Fig. 2).

Ethnicity and marital status. As presented in Table  I, 
32 (38.1%) of 84 patients who had cervical ACC were black. 
In contrast, only 11.5% (9/78) of patients with cervical ABC 
and 8.5%  (6/71) of patients with vulvar ACC were black. 
Overall, 15 (17.9%) of 84 patients were married at the time of 
cervical ACC diagnosis. The proportion of married patients 

significantly increased in both the cervical ABC patients 
(37.2%; P=0.0094) and the patients with vulvar ACC (56.3%; 
P<0.0001) compared with those with cervical ACC (Table I).

Stage. Of 233 patients in the present study, 224 with SEER stage 
were available and are detailed in Table I. Of the patients with 
cervical ACC, 46 (54.8%) had localized disease, 29 (34.5%) 
had regional stage, and 3 (3.6%) had distant metastatic disease. 
Whereas the patients with vulvar ACC displayed a similar stage 
distribution (63.4% localized, 26.7% regional and 8.5% distant) 
to those with cervical ACC, the vast majority of patients with 
cervical ABC had localized disease (87.2% localized, 10.3% 
regional, and 0% distant; P=0.0002). A total of 187 patients 
(cervical ACC, 56; cervical ABC, 76; and vulvar ACC, 55) 
with FIGO stage were available for analysis. The distribution 
of FIGO stage in different types of tumor is presented in Fig. 3. 

Figure 3. The FIGO stage distribution in patients with cervical ACC and 
ABC, and vulvar ACC. *P<0.0001. FIGO, The International Federation of 
Gynecology and Obstetrics; ACC, adenoid cystic carcinoma; ABC, adenoid 
basal carcinoma.

Figure 2. Age distribution of patients with cervical ACC and ABC, and vulvar 
ACC. Patients with vulvar ACC were significantly younger than those with 
cervical ACC. *P<0.0001. ACC, adenoid cystic carcinoma; ABC, adenoid 
basal carcinoma.

Figure 1. Representative histologic images of uterine cervical ACC, ABC and vulvar ACC. (A) Cervical ACC had morphologic features similar to those of 
(B) the vulva. (C) The cervical ABC was characterized by discrete nests of tumors with a uniform/bland and basaloid appearance. A diffuse p16 staining 
pattern was present in the cervical ACC (D) but a focal and patchy p16 staining pattern was shown in (E) the vulvar ACC. (F) Cervical ABC also displayed a 
diffuse p16 staining. ACC, adenoid cystic carcinoma; ABC, adenoid basal carcinoma; H&E, hematoxylin and eosin.



ONCOLOGY REPORTS  41:  1769-1778,  2019 1773

Overall, 33 (58.9%) of 56 patients with cervical ACC had FIGO 
stage I disease, 14 (25.0%) had stage II, 6 (10.7%) had stage III 
and 3 (5.4%) had stage IV. Similar to the stage distribution of 
the patients with cervical ACC (P=0.3041), the stage distribu-
tion of the patients with vulvar ACC was 52.7% (29/55) stage I, 
14.5% (8/55) stage II, 25.5% (14/55) stage III and 7.3% (4/55) 
stage IV. Only 2 (2.6%) of 76 cervical ABC patients were 
stage II and above (97.4% stage I, 1.3% stage II, 1.3% stage III 
and 0% stage IV), which was statistically significant compared 
with cervical ACC (P<0.0001).

Tumor size and lymph node involvement. A total of 33 
cervical ACC patients had known tumor sizes ranging from 
0.7‑8.0 cm (median, 3.3 cm; Table I). The median tumor size of 
48 vulvar ACCs was 3.4 cm (range, 0.3‑9.0 cm), similar to that 
of the cervical ACCs. Commonly discovered as an incidental 
finding, the known tumor size of 49 patients with cervical 
ABCs ranged from 0.1‑7.0 cm (median, 1.0 cm), significantly 
smaller than the cervical ACCs (P<0.0001). Lymph node asso-
ciation is a very uncommon event in these tumors, with 1 case 

in the patients with cervical ACC, 1 case in the patients with 
cervical ABC and 2 cases in the patients with vulvar ACC, 
respectively.

Treatment. Whereas 77 (98.7%) of 78 patients with cervical 
ABC and 68  (95.8%) of 71  patients with vulvar ACC 
underwent surgery, only 55  (65.4%) of 84 cervical ACC 
patients were treated with surgery  (P<0.0001). In contrast 
to a low surgery rate, more cervical ACC patients received 
radiation therapy (49/84; 58.3%) compared with the cervical 
ABC patients  (12/78; 15.4%; P<0.0001) and vulvar ACC 
patients  (28/71; 39.4%; P=0.0381). The number of patients 
receiving both surgery and radiation was 22 (26.2%) of 84 
with cervical ACC, 12 (15.4%) of 78 with cervical ABC and 
25 (35.2%) of 71 with vulvar ACC, respectively.

Prognostic factors. Among all clinicopathologic variables 
analyzed in the cervical ACCs, the factors significantly associ-
ated with 5‑year cause‑specific survival (CSS) by univariate 
analysis were age, ethnicity and SEER stage  (Table  II). 

Table II. Univariate and multivariate analysis of the 5‑year hazard ratio of cause‑specific survival.

	 Cervical ACC	 Cervical ABC	 Vulvar ACC
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑   -‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Characteristic	 Univariate	 Multivariate	 Univariate	 Multivariate	 Univariate	 Multivariate

Age at diagnosis	 1.07	 1.06	 1.08	 1.21	 1.07	 1.10
	 (1.02‑1.13)a	 (0.99‑1.12)	 (0.99‑1.18)	 (0.95‑1.56)	 (1.01‑1.12)a	 (1.02‑1.19)a

Ethnicity
  White	 Reference		  Reference		  Reference
  Black	 2.35	 2.14	‑	‑	‑	‑   
	 (1.03‑5.36)a	 (0.89‑5.18)
  Other	‑	‑	   4.23	 9.14	 2.28	 1.79
			   (0.26‑67.8)	 (0.51‑165.7)	 (0.27‑19.6)	 (0.17‑19.31)
Marital status
  Married	 Reference		  Reference		  Reference
  Singleb	 0.89	 1.20	‑	‑	   0.25	 0.03
	 (0.30‑2.62)	 (0.30‑4.84)			   (0.03‑2.04)	 (<0.01‑0.55)a

  Unknown	‑	‑	‑	‑	‑	‑     
SEER stage
  Localized	 Reference		  Reference		  Reference
  Regional	 5.40	 3.80	 ‑	‑	  3.79	 2.51
	 (1.92‑15.20)a	 (1.23‑11.77)a			   (0.63‑22.74)	 (0.30‑21.26)
  Distant	 3.63	 4.31	‑	‑	   10.9	 29.8
	 (0.42‑31.06)	 (0.44‑41.90)			   (1.54‑77.60)a	 (2.82‑314.90)a

  Unknown	‑	‑	‑	‑	‑	‑     
Surgery
  Yes	 Reference		  Reference		  Reference
  No	 2.38	 1.53	‑	‑	‑	‑   
	 (0.97‑5.88)	 (0.56‑4.19)
  Unknown	‑	‑	‑	‑	‑	‑     

aP<0.05; bIncluding never married, separated, divorced, widowed, unmarried, or domestic partner. ‑, statistical analysis could not be performed 
due to the small case number. ACC, adenoid cystic carcinoma; ABC, adenoid basal carcinoma; SEER, Surveillance, Epidemiology and End 
Results.

https://www.spandidos-publications.com/10.3892/or.2018.6927
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Increased age, black patients and higher stages were associ-
ated with an adverse outcome. Tumor SEER stage remained 
an independent prognostic factor upon multivariate analysis 
[hazard ratio  (HR) and 95% confidence interval  (CI), 
3.80 (1.23‑11.77)]. Over a long‑term follow‑up, age and tumor 
SEER stage remained the independent prognostic factors asso-
ciated with 10‑year CSS of the cervical ACC patients by both 
univariate and multivariate analysis (data not shown). As for 
the 5‑ and 10‑year OS in this group of ACC patients, increased 
age, as a continuous variable, was the only significant factor 
associated with a worse prognosis by both univariate and 
multivariate analysis (Table III and unpublished data).

Subsequently, the prognostic factors of the patients with 
vulvar ACC were analyzed. Age was significantly associated 
with a 5‑ and 10‑year CSS by both univariate and multivariate 
analysis (Table II and unpublished data). Notably, the patients 
who were single appeared to have a favorable prognosis upon 
multivariate analysis (5‑year CSS, HR 0.03, 95% CI 0.002‑0.55; 
10‑year CSS, HR 0.17, 95%  CI 0.03‑0.86). Higher SEER 

stage was adversely correlated with CSS and OS survival 
when univariate and multivariate analyses were performed 
over a 10‑year follow‑up (multivariate CSS, HR 5.71, 95% CI 
1.11‑29.37; multivariate OS, HR 4.01, 95% CI 1.10‑14.67).

Clinicopathologic factors associated with CSS and OS 
in the patients with cervical ABC were further analyzed. 
SEER stage remained as the only significant factor associated 
with 5‑year OS by both univariate and multivariate anal-
ysis (univariate OS, HR 5.82, 95% CI 1.30‑26.03; multivariate 
OS, HR 5.18, 95% CI 1.06‑25.37; Table III). None of the other 
clinicopathologic factors reached statistical significance by all 
types of survival analysis.

Comparative survival outcomes. The Kaplan‑Meier plots 
(Fig.  4) illustrate a significant difference in CSS and OS 
between the different types of tumor. The 5‑ and 10‑year CSS 
rates in the patients with cervical ACC were 69.3 and 57.9%, 
respectively. Compared with cervical ACC, the patients with 
cervical ABC had a much better prognosis, with 5‑ and 10‑year 

Table III. Univariate and multivariate analysis of the 5‑year hazard ratio of overall survival.

	 Cervical ACC	 Cervical ABC	 Vulvar ACC
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑  
Characteristic	 Univariate	 Multivariate	 Univariate	 Multivariate	 Univariate	 Multivariate

Age at diagnosis	 1.06	 1.05	 1.08	 1.08	 1.09	 1.16
	 (1.02‑1.11)a	 (1.00‑1.10)a	 (0.99‑1.18)	 (0.97‑1.20)	 (1.04‑1.14)a	 (1.07‑1.26)a

Ethnicity
  White	 Reference		  Reference		  Reference
  Black	 1.95	 1.72	‑	‑	‑	‑   
	 (0.96‑3.94)	 (0.82‑3.60)
  Other	 0.98	 1.48	 3.41	 2.27	 1.52	 1.67
	 (0.13‑7.43)	 (0.18‑12.04)	 (0.76‑15.28)	 (0.44‑11.81)	 (0.19‑12.1)	 (0.17‑16.59)
Marital status
  Married	 Reference		  Reference		  Reference
  Singleb	 1.28	 1.45	 1.61	 1.62	 0.83	 0.13
	 (0.45‑3.67)	 (0.42‑5.08)	 (0.31‑8.29)	 (0.30‑8.66)	 (0.24‑2.82)	 (0.02‑0.79)a

  Unknown	‑	‑	‑	‑	‑	‑     
SEER stage
  Localized	 Reference		  Reference		  Reference
  Regional	 2.29	 1.88	 5.82	 5.18	 2.05	 1.07
	 (1.08‑4.90)a	 (0.80‑4.43)	 (1.30‑26.03)a	 (1.06‑25.37)a	 (0.55‑7.64)	 (0.21‑5.49)
  Distant	 1.38	 1.71	‑	‑	   4.28	 4.96
	 (0.18‑10.52)	 (0.21‑14.19)			   (0.83‑22.1)	 (0.72‑33.97)
  Unknown	‑	‑	‑	‑	‑	‑     
Surgery
  Yes	 Reference		  Reference		  Reference
  No	 1.49	 1.18	‑	‑	   4.14	 0.07
	 (0.69‑3.24)	 (0.51‑2.72)			   (0.52‑33.0)	 (<0.01‑3.29)
  Unknown	‑	‑	‑	‑	‑	‑     

aP<0.05; bIncluding never married, separated, divorced, widowed, unmarried, or domestic partner. ‑, statistical analysis could not be performed 
due to the small case number. ACC, adenoid cystic carcinoma; ABC, adenoid basal carcinoma; SEER, Surveillance, Epidemiology and End 
Results.
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CSS rates of 96.6 and 91.4% (P<0.0001), respectively. The 
prognosis of the vulvar ACC patients was between cervical 
ACC and ABC, with 5‑ and 10‑year CSS rates of 87.7 and 
80.7%, respectively, which were significantly different from 
that of cervical ACC (5‑year CSS; 10‑year CSS, P=0.01), but 
comparable with that of ABC (5‑year CSS, P=0.1; 10‑year 
CSS, P=0.08). The 5‑ and 10‑year OS rate for patients with 
cervical ACC was 59.2 and 37.7%, respectively. The 5‑year OS 
rates for the patients with cervical ABC (88.3%) and vulvar 
ACC (81.2%) were similar, but more favorable compared with 
cervical ACC  (cervical ABC vs. cervical ACC, P=0.002; 
vulvar ACC vs. cervical ACC, P=0.01). The 10‑year OS for 
the patients with cervical ABC appeared to be worse than that 
of vulvar ACC (59.9 vs. 71.1%), but statistically insignificant.

Discussion

ACC and ABC in the lower female genital tract are extremely 
rare, illustrated by markedly low incidence rates described in 
the present study. Given their rarity, the majority of knowledge 
about these tumors is limited to case reports and small case 
series at a single institution. In this population‑based study, 
clinicopathologic characteristics and prognostic factors of ACC 
and ABC in the lower female genital tract were systemically 
investigated. Consistent with previous findings, the results of 
the present study demonstrated distinct age distribution among 
patients with these lesions. The previously reported median 
ages of patients with both cervical ACC and ABC were mostly 
in the 60s and 70s (range, 50‑86 years) (12,16,19). Similarly, 
the median age of the patients with these tumors were 72 and 
69 years, respectively, in the present study. It is of interest that, 
unlike cervical ACC and ABC, other high‑risk HPV‑associated 

tumors, such as squamous cell carcinoma or adenocarcinoma, 
usually occurred in the 40s and 50s (10,20,21). The reason for 
this difference remains elusive. In a small case series study, it 
was demonstrated that the median age of patients with vulvar 
ACC was 52 years old, similar to the results of the current 
study (median, 59) (13). Our previous results also demonstrated 
that cervical carcinomas with mixed differentiation including 
an adenoid cystic component are high‑risk HPV‑associated, 
whereas pure ACCs of vulvar and cervical origin appear to be 
unrelated to high‑risk HPV (12). Consistent with this finding, 
it has been demonstrated that 66.7% of vulvar ACCs harbored 
NFIB rearrangement (13). The difference in the etiology may 
be attributed to the distinct age distribution in these tumors.

It has been well accepted that both cervical ACC and 
ABC have a predilection to affect elderly, non‑Caucasian 
women (11,19). The present study revealed a low proportion 
of black patients with these tumors (38.1% ACC and 11.5% 
ABC, respectively) that appeared to contradict documented 
literature. Notably, the absolute number of patients of different 
ethnicities reflects proportionally registered patients based on 
the whole population selection. When the incidence rate is 
considered, cervical ACCs in the black population occur much 
more frequently compared with the Caucasian population. 
Similarly, the occurrence of cervical ABCs in the black popu-
lation has increased 1.4 times compared with the Caucasian 
population. Increased occurrence of cervical ACC and ABC in 
the black population is postulated to be due to a relatively high 
HPV infection rate in this population (22). To the best of our 
knowledge, the ethnicity distribution of patients with vulvar 
ACC, an HPV‑unrelated tumor, has not yet been systemically 
investigated. In the present study, the occurrence of vulvar 
ACC appeared to have no racial predilection. It is also notable 

Figure 4. The 5‑year and 10‑year CSS and OS rates of patients with cervical ACC and ABC, and vulvar ACC. (A) 5‑year CSS; (B) 10‑year CSS; (C) 5‑year OS; 
(D) 10‑year OS. All comparisons were statistically significant (P<0.05) except paired Kaplan‑Meier survival analyses for cervical ABC and vulvar ACC that 
exhibited similar survival rates with the following P‑values: 0.1 (5‑year CSS); 0.08 (10‑year CSS); 0.6 (5‑year OS); and 0.3 (10‑year OS). CSS, cause‑specific 
survival; OS, overall survival; ACC, adenoid cystic carcinoma; ABC, adenoid basal carcinoma; m, months.

https://www.spandidos-publications.com/10.3892/or.2018.6927
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that there was a remarkable marital status difference among 
the three types of tumors. The patients with cervical ACC and 
ABC tended to be unmarried compared with those with vulvar 
ACC. While this observation may reflect the socioeconomic 
and/or racial difference, the precise reason remains unknown.

Cervical ABC is usually an incidental finding in patients 
undergoing hysterectomy or cone biopsy for a coexis-
tent high‑grade squamous intraepithelial lesion or other 
reasons (10,16,19). Thus, these patients are usually asymptom-
atic without grossly detectable masses. Not surprisingly, it was 
demonstrated that the median size of the cervical ABC was 
1 cm, significantly smaller than the cervical and vulvar ACCs. 
In the present study, the clinical presentations of cervical and 
vulvar ACCs included pain, abnormal bleeding, discharge 
and palpable masses that can be ulcerated or friable with a 
median size of 3.3 and 3.4 cm, respectively. Metastasis to the 
lymph nodes is a very rare event for all three types of tumor, 
evidenced by the fact that only 4 patients had lymph node 
involvement among 181 patients for whom information on 
nodal status was available. Accordingly, the value of lymph 
node dissection is obscure for these tumors.

In keeping with previous studies (19,23), it was demon-
strated that nearly all cervical ABCs  (97.4%) were FIGO 
stage I. Notably, only 2 patients in the present study had a 
higher stage of disease; 1 patient presented with stage II and 
the other with stage III. In an early study, 13 of 14 women with 
ABC of the cervix had either stage IA or stage IB disease and 
all pursued a benign clinical course (19). Patients with typical 
histologic features of ABC typically have excellent prognosis, 
evidenced by 5‑ and 10‑year CCS rates of 96.6 and 91.4%, 
respectively, in the present study. Accordingly, the present 
authors suggest that the term ‘adenoid basal carcinoma’ does 
not reflect its biologic behavior and clinical outcome. It has 
been proposed that pure low‑grade adenoid basal tumors 
lacking appreciable cytological atypia, mitotic activity and an 
infiltrative pattern in a desmoplastic stroma are designated as 
‘adenoid basal epitheliomas’; tumors composed of both typical 
low‑grade adenoid basal tumor  (epithelioma) and an inva-
sive, cytologically malignant component exhibiting adenoid 
basal/squamous, pure squamous, and/or adenoid cystic differ-
entiation can be diagnosed as invasive carcinomas (16,23,24). 
Thus, the majority of adenoid basal tumors can be classified 
as either epithelioma or carcinoma depending on whether 
microscopic features of malignancy are present.

Current standard treatment protocols are not available for 
ABC and ACC tumors in the female genital tract. Typical 
cervical ABCs can be treated conservatively in that the tumor 
has not been associated with metastasis or tumor‑related death. 
In the present study, 99% of ABC patients received surgery, 
and of these, 12 patients also received radiation therapy. The 
patients who received both surgery and radiation therapy may 
also have a component of invasive and destructive carcinoma 
that was not uncommonly coexistent with typical ABC (16). 
Because of benign behavior, the survival of patients with 
cervical ABC is thought to not differ significantly from the 
general population (19). Consistently, the only significant factor 
associated with 5‑year OS by both univariate and multivariate 
analysis was the SEER stage. This finding may be confounded 
by undefined factors as a similar result was not obtained in 
CSS studies.

Originally regarded as a single entity derived from 
progenitor reserve cells, ACC and ABC of the uterine cervix 
share many morphologic features, occur in older women, and 
are high‑risk HPV‑associated (11). As proposed by previous 
investigators, ABCs should be distinguished from ACCs in 
that the latter are associated with a distinctly unfavorable prog-
nosis (19,25‑28). Whereas only 2 patients (2.6%) with cervical 
ABC had a high stage of disease in the present study, 41.1% of 
cervical ACCs displayed aggressive behavior (FIGO stage II 
and higher). Notably, 3 patients had tumors that invaded the 
mucosa of the bladder or rectum or extended beyond the pelvis, 
pathologically defined as FIGO stage  IV. Correlated with 
stratified pathologic features, the present results demonstrated 
that the 5‑ and 10‑year CSS rates for patients with cervical 
ACC were 69.3 and 57.9%, respectively. It is not surprising that 
a worse OS rate profile (5‑year OS 59.2%; 10‑year OS 37.7%) 
for these patients is the consequence of combined disease and 
elderly status (median age, 72 years). Furthermore, the prog-
nosis of cervical ACCs appeared worse than that of the ACCs 
of the head and neck (6).

Regardless of anatomical site, the most common treatment 
modality of ACC is surgical resection with postoperative 
radiotherapy (9,29). Specifically, cervical ACC cases usually 
follow the guidelines that are established for similarly staged 
patients with squamous cell carcinoma of cervix and include 
surgery and radiation therapy, either alone or in a combined 
setting (30). In the present study, 29% of the patients with 
cervical ACC did not receive surgery, probably due to inop-
erable disease in the elderly (28). Similar to ACC in other 
locations, cervical ACC is also thought to be a radiosensi-
tive tumor, and radiotherapy is commonly applied to these 
patients (19,29,31‑33). Although undefined as an adjuvant or 
primary treatment, chemotherapy may also benefit patients 
with high stage or recurrent disease (30,34,35). With regard to 
survival, it was demonstrated that an advanced age and a high 
stage remained constant factors that were associated with a 
poor prognosis. In fact, these factors also affected the clinical 
outcomes of ACCs of the head and neck (6).

To the best of our knowledge there have been no previous 
studies that aimed to systemically characterize clinicopatho-
logic features and survival outcomes in patients with vulvar 
ACC, largely due to its rarity. The present results demonstrated 
that, similar to cervical ACC but unlike cervical ABC, almost 
half of the patients had stage II and higher disease (stage I, 
52.7%; stage II, 14.5%; stage III, 25.5%; and stage IV, 7.3%). 
Notably, even frequently present with high stage, the prog-
nosis of vulvar ACC patients appeared to be similar to that 
of cervical ABC and more favorable compared with that of 
cervical ACC. A previous study comparatively investigated 
the demographics and clinical features of patients with ACC 
by disease site including the female genital tract  (7). The 
study demonstrated that patients with localized ACCs of the 
female genital system had a 5‑year disease‑specific survival 
rate of 87.2% and a 10‑year rate of 76.8%. The limitation of 
that study was that ACCs of the uterine cervix and vulva were 
analyzed as a single entity. As the oncogenic basis of cervical 
ACC and vulvar ACC is different (12), the interpretation of 
clinicopathologic features in that setting may be biased.

Similar to cervical ACC and ABC, there is no current 
consensus regarding the optimal treatment of vulvar ACC. 
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Surgical resection of the neoplasm with clear margins is the 
primary treatment and local recurrence can be managed with 
radiotherapy (36‑38). Adjuvant chemotherapy is also recom-
mended prior to surgery or when the margins are positive/local 
invasion is present  (39,40). Unlike patients with cervical 
ACC, it was demonstrated that almost all patients with vulvar 
ACC underwent surgery and more than one‑third received 
radiotherapy. Similar to cervical ACC, age and tumor stage 
were prognostic factors associated with both OS and CSS, but 
patients with vulvar ACC appeared to have a better prognosis 
compared with those with cervical ACC.

The major limitation of the present study is the lack of a 
centralized pathologic review. From a pathologic point of 
view, ABC of the cervix is an epithelial tumor composed 
solely of small, well‑differentiated, rounded nests of basaloid 
cells that have scanty cytoplasm and resemble basal cell 
carcinomas. ABC is often associated with squamous intraepi-
thelial lesions or other carcinoma subtypes  (16,23,41‑44). 
A retrospective study at our institution indicated that ~30% 
of ABCs were associated with another type of carcinoma, 
including squamous cell carcinoma, ACC, and/or small cell 
neuroendocrine carcinoma (data not shown). Similarly, our 
previous study and documented literature demonstrated that 
cervical ACC was frequently admixed with other invasive 
tumors (12,45‑47). Accordingly, the precise diagnosis of these 
tumors is extremely important for the guidance of clinical 
management. Unfortunately, centralized pathologic review of 
the SEER cases to obtain a second opinion for the diagnosis 
is not possible. Furthermore, critical pathologic factors associ-
ated with the prognosis such as lymphovascular space invasion, 
resection margin status, histopathologic variability, and details 
of the treatment information are not available. Nevertheless, 
the current population‑based study, rather than case reports or 
small case series, allows the systemic investigation of the clini-
copathological features and survival outcomes of these tumors.

In conclusion, the present data demonstrated that the 
distinctive clinicopathologic features and survival outcomes 
differ significantly among cervical ABCs, cervical ACCs, and 
vulvar ACCs, thus providing a rationale for location/pathologic 
type‑based management strategies. Despite dozens of case 
reports and small case series on clinicopathologic features in 
these rare tumors, the present study systemically explored the 
prognosis, clinical outcomes, and related pathologic factors 
based on a population study. The present study may lead to 
a prospective clinical trial to improve the management of 
patients with cervical ABCs, cervical ACCs and vulvar ACCs 
according to stratified prognostic factors.
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