Original Research Article

Cancer Control

Volume 30: |-7

© The Author(s) 2023

Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/10732748221131652
journals.sagepub.com/home/ccx

©SAGE

Analysis of Cytological Misdiagnosis and
Oversight of Adenoid Cystic Carcinoma of
Salivary Gland

Cong-Gai Huang, MD' ©, Meng-Ze Li, MD?, Shao-Hua Wang, MD' ©, Yun Liu, MD',
Hui-Ling Zhang, MD', Johannes Haybaeck, MD, PHD**, and Zhi-Hui Yang, PHD'

Abstract

Objective: In this article on adenoid cystic carcinoma (ACC) of salivary gland, we intend to summarize the causes of misdiagnosis
and oversight of ACC hoping to improve cytological diagnostic accuracy, clinical management and patient treatment.

Methods: The study retrospectively reviewed 32 patients with ACC of salivary gland, registered at the Affiliated Hospital of
Southwest Medical University from July 2014 to June 202 1. These cases were diagnosed by FNA and surgical excision biopsy. All
cytopathological results were retrospectively categorized according to Milan system for reporting salivary gland cytopathology
(MSRSGC). The accuracy of FNA was verified by surgical excision biopsy.

Results: Of these 32 patients, 16 (50.0%) cases were male, and 16 (50.0%) were female. Their age ranged from 21 to 79 years, with an
average age of 50.32 years. The highest incidence (15/32, 46.9%) of ACC was observed in patients between 4| and 50 years of age. 10
cases (31.3%) occurred in the parotid gland, 9 cases (28.1%) in the submandibular gland, 9 cases (28.1%) in the sublingual gland, 3 cases
(9:4%) in the palate, and | case (3.1%) in the lip. Among the 32 cases of ACC, 23 cases (71.9%) were classified to VI, 4 cases (12.5%) to [Va,
and 5 cases (15.6%) to Il by MSRSGC. A comparison of the FNA results with biopsy showed that the accuracy of FNA in ACC of salivary
gland is 71.9%. Being able to identify the cytomorphological features is the key factor for accurate diagnosis of ACC of the salivary gland.

Conclusion: Our results confirm that FNA is an important initial screening in the diagnosis of ACC of salivary gland. Increased
study of the cytomorphology of ACC is beneficial for more accurate diagnosis of ACC, to reduce misdiagnosis and oversight.
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Adenoid cystic carcinoma (ACC) is a malignant tumor that
accounts for less than 10% of salivary gland tumors."* It is the
most common malignant neoplasm of the minor salivary

glands.* The characteristics of ACC include slow growth,
early perineural invasion, frequent distant metastasis, and
potential local recurrence.®’ Once metastatic ACC is present,
case series of salivary gland ACC suggest that the median
survival is about 3 years. Although it was shown that com-
plete surgical resection and additional radiotherapy improve
long-term survival, the prognosis of ACC remains poor.*’
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Therefore, early and accurate diagnosis of ACC of the salivary
gland is crucial.

Fine needle aspiration (FNA) cytology is a widely ac-
cepted, simple, economic, rapid, safe and relatively non-
traumatic procedure that can provide a rapid initial diagno-
sis. The advantage of FNA is that it can be performed in an
outpatient setting with low risk of complications. A potential
disadvantage of FNA is the possibility of varying results in the
distinction of malignant and benign disease and variable rates
of non-diagnostic and indeterminate cytology.'’'? The sen-
sitivity and specificity of FNA in differentiating neoplastic and
non-neoplastic lesions were 79-100% and 71-100%, regarding
the differentiation of benign and malignant tumors were 82%
and 95%, respectively.'>'*

FNA has become a commonly performed and clinically
very useful diagnostic tool in the initial evaluation of masses
of the major salivary gland. Therefore, this study retrospec-
tively analyzed and summarized 32 cases of ACC of the
salivary gland in order to discuss the causes of misdiagnosis
and oversight of ACC in cytology FNA. All cases were di-
agnosed by FNA and confirmed by surgical resection biopsy
from July 2014 to June 2021 in the Affiliated Hospital of
Southwest Medical University.

Materials and Methods

Patients

The cytological results of 32 patients with salivary gland mass
who underwent FNA in the Affiliated Hospital of Southwest
Medical University from July 2014 to June 2021 were col-
lected. In these 7 years, 58,487 patients were punctured and
the rate of ACC of the salivary gland was 0.05%. The gender
and age of all patients were retrospectively analyzed, and
biopsy pathology and postoperative pathological results were
compared with the primary cytological results. This study
protocol was reviewed and approved by the guidelines of
the Institutional Ethics Committee of the Affiliated Hospital
of Southwest Medical University (approval no.2022223),
Luzhou, China. All patients provided written informed
consent prior to enrollment in the study.

Fine Needle Aspiration Biopsy Diagnosis

After obtaining the written informed consents of the patients, FNA
operations were conducted for each subject after palpation. FNA
procedures were performed by cytopathologists using a 23-gauge
needle attached to a 10 ml plastic syringe (Becton Dickinson, S.A.,
Spain) with more than 10 needle insertions, and hematoxylin and
eosin (H&E) staining. The cytological diagnosis was made by 2
experienced and board certified cytologists (WSH and LY). The
results were evaluated according to the Milan System for Reporting
Salivary Gland Cytopathology (MSRSGC), published in 2018."
The FNA-based diagnosis was compared to the results of
surgical excision biopsy. If FNA wrongly showed a benign
tumor instead of an ACC, it was counted as misdiagnosed. If

the FNA wrongly showed a benign tumor instead of an ACC,
but the patient still received early standardized treatment, it
was recorded as oversight.

Statistical Analyses

All statistical analyses were performed to calculate the
diagnostic accuracy of the FNA method compared to his-
topathological assessment for salivary gland mass. Surgical
biopsy specimens served as controls. Enumeration data
were expressed as percentage. All data analyses were
performed using SPSS 16.0 software (SPSS, Inc., Chicago,
IL,USA).

Results

Patients’ Characteristics

A total of 32 patients with salivary gland mass were enrolled in
the present study. Of these 32 patients, 16 patients (16/32,
50.0%) were male, and 16 patients (16/32, 50.0%) were fe-
male. The age of patients ranged from 21 to 79 years, with an
average age of 50.32 years. The masses ranged from 0.5 to
3.8 cm in diameter. Regarding the age distribution, the highest
incidence was between 41-50 years (15/32, 46.9%). In 10
cases (31.3%) ACC occurred in the parotid gland, in 9 cases
(28.1%) in the submandibular gland, in 9 cases (28.1%) in the
sublingual gland, in 3 cases (9.4%) in the palate, and in 1 case
(3.1%) in the upper lip. The distributions of gender, age and
localization of the 32 patients with salivary gland mass are
summarized in Table 1. Twenty (62.5%) patients presented
with pain (more pronounced when touched), while the other
patients only detected the salivary gland mass at the time of
visit without typical clinical symptoms. The time from the

Table I. Characteristics of 32 Patients with ACC.

Variable Cases Percent (%)
Gender
Male 16 50.0
Female 16 50.0
Age (years)
21~30 | 3.1
31~40 3 9.4
41~50 I5 46.9
51~60 5 15.6
61~70 8 25.0
Location
Parotid gland 10 31.3
Submandibular gland 9 28.1
Sublingual gland 9 28.1
Palate 3 9.4
Upper lip | 3.1
Total 32 100.0
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appearance of a salivary gland mass to diagnosis ranged from
15 days to 18 months, about 2.5 months on average.

Cytopathological Diagnosis of Adenoid
Cystic Carcinoma

Cytomorphological features of ACC from FNA smears: Neo-
plastic ductal cells were distributed in three-dimensional clusters,
solid sheets or single scattered. Cells are relatively small, uniform
in shape, similar to basal cells, round, oval, and sparse in cy-
toplasm. Cellular atypia were not evident, only small nucleoli
were visible. The nuclear staining is deep, the nuclear chromatin
is coarse or slightly coarse, and the distribution is uneven; the
nucleus is slightly enlarged, and the size is different; the shape of
the nucleus is irregular to varying degrees (usually mild), and
mitotic figures are rare (Figure 1). The hyaline membrane
globules are transparent, cylindrical or barrel-shaped and sur-
rounded by palisade-like tumor cells. This kind of spherical
transparent substance is caused by myoepithelial cells secreting
proteoglycan, which is the unique structure of this tumor and has
diagnostic significance. Cytological FNA aspirates consist
mainly of 2 components: epithelial cells and hyaline membrane
globules. The 3 major growth patterns of salivary gland ACC are
tubular, cribriform and solid.

Results of Salivary Gland Mass Based on Smears

Of these 32 patients, in 23 cases a malignant tumor was di-
agnosed (VI), in 4 cases a benign tumor (IVa), and in 5 cases a
benign lesions (II) by cytology.

Accuracy of FNA by MSRSGC

Among these 32 cases the results of FNA cytology were
compared to histopathological diagnosis, which revealed 23
(71.9%) correctly diagnosed cases, 4 (12.5%) misdiagnosed
cases and 5 (15.6%) overseen cases.

Discussion

ACC is a highly malignant but usually slow growing solid
salivary gland tumor. Although the cytological features of ACC
are well described in literature,“"26 the exact correlation be-
tween the primary cytological reports and the final histological
diagnosis is about 63% to 71% respectively. The causes of
misdiagnosis and oversight in FNAs of ACC of the salivary
gland have not been evaluated in detail. Our research shows that
the accuracy rate of ACC diagnosis of salivary gland is 71.9%,
which is basically consistent with the results reported earlier.?’
We have carefully analyzed the causes of misdiagnosis and
oversight of ACC based on our research results. 4 cases (12.5%)
were misdiagnosed from the cell morphology and arrangement
as benign tumors (IVa), 2 cases were further misdiagnosed as
pleomorphic adenomas (PA), and 2 cases were misdiagnosed as
basal cell adenomas (BCA). 5 cases of small masses of the
salivary gland were overlooked as benign lesions.

The first case was a 46-year-old male with a mass in the left
parotid region. The size of the mass was 3.0 cm, medium in
texture and relatively well defined. The patient had no typical
clinical manifestations like pain. The collective staff of the
department observed the FNA smear again under the mi-
croscope. The smear showed strongly demarcated, rounded

Figure I. Classic adenoid cystic carcinoma. Basal-like tumor cells in a cribriform arrangement. A-C Cytopathology, D Histopathology (H&E).

Magnification is indicated by scale bar.
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clusters of basaloid epithelial cells with uniform, round or oval
nuclei and scant cytoplasm, and some of the cells were ar-
ranged around globules of homogeneous, acellular material
(Figure 2, (A)-(D)). The misdiagnosis of this case was due to
the cytopathologist’s inexperience in diagnosing ACC at that
time. Case 2 was a 53-year-old female with a swelling behind
her ear that had recently increased in size. Imaging showed a
3.8 cm parotid mass. The patient complained of swelling of the
mass. Cytologically, the glandular epithelial cells were
crowded, the chromatin was unremarkable, and prominent
nucleoli were missing, a few cells like spindle myoepithelial
cells were seen in the background of the smear. In addition, the
salivary gland is the most common site for PA, so ACC was
misdiagnosed as PA. The cytological characteristics of PA are

that the glandular epithelial cells are aggregated in down-like
or filamentous mucus, and the myoepithelial cells are arranged
in bundles or staggered patterns. Both aspirates with discor-
dant results, where the specific relationship between epithelial
cells and extracellular matrix was not recognized in the
specimens, were misdiagnosed as PA. Comparison of cyto-
logical features of ACC and PA of the salivary gland is shown
in Table 2.

Although there are some distinct cytomorphological fea-
tures which help in discriminating the 2, still both can be
confused with each other and therefore misdiagnosed. It is not
easy for cytologists to clearly distinguish the 2 entities es-
pecially with atypical cell arrangement or due to
inexperience.”*>° Fortunately, the ancillary techniques like

Figure 2. Misdiagnosis of adenoid cystic carcinoma as pleomorphic adenoma. A-C Cytopathology, more epithelial cells and myxoid material
first associated with pleomorphic adenoma. D Histopathology (H&E). Magnification is indicated by scale bar.

Table 2. Comparison of Cytological Features of ACC, PA and BCA of the Salivary Gland.

Features ACC

PA BCA

Cellularity Basal like cell (spherical structure)

Neoplastic ductal cells and

Basal like cell

myoepithelial cells

Myxoid substance

Nuclear shape

Nuclear size

Nuclear staining and
chromatin

Nucleolus

Mitotic image

Cytoplasm

None (basement membrane-like
substance)

A circle or ellipse

Normal, same size

Deep, chromatin thick or slightly thick,

unevenly distributed
Visible
Rarely seen
Scant cytoplasm, lightly stained

Common (thick, lumpy
distribution)

Circular or slightly elliptic

Slightly larger, different size

Slightly deeper, fine chromatin,
evenly distributed

Occasionally

Rarely seen

Scant cytoplasm, lightly stained

None (basement membrane-like
substance)

A circle or ellipse

Normal, same size

Slightly deeper, slightly thicker
chromatin, evenly distributed

Occasionally

Rarely seen

Scant cytoplasm, lightly stained




Huang et al.

Figure 3. Misdiagnosis of adenoid cystic carcinoma as basal cell adenoma. A-C Cytopathology, homogeneous basal-like tumor cells arranged
in a flat or beam shape. D Histopathology (H&E). Magnification is indicated by scale bar.

Table 3. Cytological results of 32 Patients with Salivary Gland Mass.

Classification Male Female Total Percent (%)

Malignant (V1) (ACC) 14 9 23 719
Benign tumor (IVa) (PA,BCA) | 3 4 12.5
Benign lesion (1l) | 4 5 15.6
Total 16 16 32 100.0

immunohistochemistry (IHC) and molecular studies improve
the distinction between ACC and PA. A p63+/p40-
immunophenotype that can help distinguish it from ACC
and PA.*' Strong nuclear staining for MYB is valuable for
cytological diagnosis of ACC,**~* thus these patients may be
amenable to Imatinib therapy. Fusion of MYB-NFIB and
MYBLI1-NFIB are altered in ACC, alteration of PLAG1 and
HMGA? in PA.** B-Catenin plays an important role in the
pathogenesis of PAs and ACCs in salivary glands.*

Two cases of ACC were misdiagnosed as BCA by FNA.
The first case was a 42-year-old woman with a 3.0 cm mass in
the right parotid gland. The second patient was also female and
had a 1.3 cm mass in the left submandibular gland. Both
patients were presented due to self-palpation of masses
without other discomfort. The cellular smear consisted mainly
of small homogeneous basal-like cells, arranged in a flat or
beam shape. Scattered lymphocytes and glandular epithelial
cells were seen in the background (Figure 3, (A)-(D)). His-
topathological assessment of biopsy and resection specimens
confirmed a solid ACC. It is often difficult to differentiate
ACC and BCA, using only cytological diagnostics. Table 2

shows a comparison of cytological features of ACC and BCA
of the salivary gland. The nuclei of BCA cells stained light or
slightly dark, with regular shape, uniform size, no atypia,
smaller and more slender than those of ACC, no nucleoli or
inconspicuous small nucleoli, and the cytoplasm of tumor
cells was more abundant and translucent than that of ACC.
Hyaline membrane globules are rare.

Among the 32 cases of ACC, 5 cases were overlooked.
Fortunately, the clinician made a comprehensive clinical as-
sessment, resulting in a clinical diagnosis that led to surgery
performed in time. We conducted a collective analysis of the
reasons for the oversight of the ACC in these 5 cases (Table 3).
A common feature in all 5 cases was a small mass ranging
from 0.5 to 0.8 cm in diameter. Among them, 2 cases were
located in the subglossal gland at the bottom of the mouth with
limited mass exposure and unsatisfactory sampling, 2 cases were
located in the region of the parotid gland with small and tough
masses, and 1 case was located in the upper lip with obvious
puncture bleeding. Even for an experienced cytologist, these 5
sites were difficult to puncture and to obtain enough material for a
definite diagnosis. Therefore, the cytologist should inform the
clinicians about potential limitations of the used method. Thus,
the clinicians can react earlier in guiding the patients’ follow up.
If necessary, the cytopathologist can use some assistive tech-
niques to confirm the diagnosis. The results suggest that the
upregulation of LC3, LAMP2, KEAP1 and NRF2 may be useful
molecular targets for ACC.>® The high level of H3K9me3 ex-
pression predicts the rapid proliferation and distant metastasis of
ACC, which may be a prognostic biomarker of ACC patients and
is worth studying.’’
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Conclusion

Determining the nature of salivary gland masses is of great
importance. Accurate diagnosis of ACC allows patients to
receive timely treatment. FNA is a quick method that usually,
but not always, helps to find a definitive diagnosis. The
MSRSGC facilitates clearer communication between cytol-
ogists and treating clinicians and enhances inter-institutional
communication. The study showed that the accuracy of FNA
in diagnosing ACC of salivary gland was 71.9%. The results
confirm that FNA is an important initial screening method for
ACC, but cytologists should be aware of the possibility of
misdiagnosing ACC as PA and BCA, as well as the possibility
of small ACC masses being overlooked. Strengthening the
study of ACC cytomorphology is helpful to make a more
accurate diagnosis, IHC and molecular studies can be carried
out when necessary.
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