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Abstract

Objective. Due to histological heterogeneity, biological behaviour and rarity,
recommendations for the treatment of malignant submandibular gland tumors (MSGT)
are inconsistent. Aim of this study was to present a single center experience in the
treatment of MSGT with an emphasis on surgical treatment including indication on
elective neck dissection (END).

Study Design. Twenty-four MSGT were primary surgically treated (gland excision with
neck dissection). Their records were retrospectively collected and analysed.

Results. The most frequent histology was adenoid cystic carcinoma (41.6%), followed by
mucoepidermoid carcinoma (25%) and carcinoma ex-pleomorphic adenoma (16.7%).
There were 18 elective and 6 therapeutic neck dissections. Histopathological
examination confirmed 29% (7/24) of positive neck dissection specimens. The Kaplan-
Meier analysis presented rates of DSS, DFS and OS of 81%, 78% and 52% at 5 years
respectively. Patients undergoing post-operative radiotherapy had significantly higher
overall survival rates compared with patients treated with surgery alone (p=0.0209).
Conclusion. Results of this study suggest that elective neck dissection has questionable
benefit in early stage MSGT. Elective SND levels I-lll is recommended in high-grade and

advanced stage MSGT without evidence of multi-level lymphadenopathy.



Introduction

Salivary glands tumors are rare neoplasms accounting approximately 3% of all head and
neck tumors [1-3]. Due to the diverse nature and heterogeneity of salivary glands
tumors, diagnostics can be challenging and treatment usually depends on various
factors. Tumors of the submandibular gland are uncommon occurring almost ten times
less frequently compared to the parotid [4-6]. Additionally, appearance of malignant
submandibular gland tumors (MSGT) is less common compared to benign counterparts
[1-6]. Due to histological heterogeneity, rarity and challenges in diagnostics,
recommendations for the treatment of MSGT are inconsistent. Generally, for patients
with resectable MSGT surgery is the primary treatment and minimal procedure that
should be performed is a complete excision of the gland along with a neck level |
dissection.

Aim of this study is to present a single center experience in the treatment of MSGT, with
emphasis on surgical treatment including indication on elective neck dissection as well

as the extent of surgery performed.



Material and Methods

Due to the retrospective nature of this study, it was granted an exemption in writing by
the UHD IRB. Study was conducted in compliance with the World Medical Association
Declaration of Helsinki on medical research protocols and ethics. The study included
patients with malignant submandibular gland tumor (MSGT) primarily surgically treated
in a tertiary medical center in time period from January 1, 1985 to December 31, 2015.
Their medical records were reviewed retrospectively and clinicopathologic
characteristics (age, sex, histological subtype of tumor, stage according to the 8™ edition
of TNM classification, perineural and lymphovascular invasion), treatment (type of
surgery, adjuvant therapies) and follow-up were obtained. The exclusion criteria were: 1)
patients who did not undergo surgery as a first treatment modality, 2) patients with
recurrence or metastatic tumor in the submandibular region, 3) non-malignant diseases
of submandibular gland, 4) patients with incomplete medical documentation and follow-
up information.

Pre-operative evaluation included medical history, careful physical examination, fine
needle aspiration cytology (FNAC) of suspected mass (both primary tumor and cervical
lymph nodes) and multislice computed tomography (MSCT) or magnetic resonance
imaging (MRI). The neck was considered to be clinically negative (cNO) when there were

no palpable lymph nodes (LNs) and the diameter of the LNs was < 1 cm without the area



of central necrosis (central low density or inhomogeneity) determined by imaging

method. Neck dissections being employed were selective neck dissection (SND) levels

I-11l, SND levels I-IV, radical neck dissection (RND) and its variants (modified or

extended RND). All neck dissections were ispsilateral and were performed in the en-

block fashion with an intraoperative marking of the lymph node levels. All cNO patients

were treated with neck dissection. Following surgical procedure, a neck dissection

specimen was separated regarding intraoperative markings and sent to the subsequent

histopathological examination. High-grade lesions, advanced T stage, positive surgical

margins, presence of perineural invasion (PNI) and perivascular invasion (PVI), and

positive neck dissection specimen with/without extranodal extension (ENE) were factors

that indicated adjuvant therapy. Adjuvant therapy protocol was post-operative radiation

therapy (RT) with daily fractions of 2 Gy, in a prophylactic dose of 50 Gy to clinically

undissected neck levels, with a boost of 60 Gy to the tumor bed and metastases

confined to the lymph nodes. Presence of ENE was the indication for the addition of

chemotherapy to adjuvant irradiation (chemotherapy-based RT). The chemotherapy

regimen was: cisplatin 100 mg/m2 on days 1, 22, and 43. The follow-up protocol

consisted of a medical history and physical examination every 3, 6, 8, and 12 months, in

the first, second, third, and fourth year of the follow-up, respectively. Post-treatment

imaging (primary, neck and chest) was performed within 1 and 2 years after initial



treatment. Chest imaging for patients with adenoid cystic carcinoma (AdCC) was
performed life-long annually.

Survival analyses were performed using the Kaplan-Meier method. Survival endpoints
were defined as any-type recurrence or death from any cause, whichever occurred first,
for disease-free survival (DFS), date of death from the disease for disease-specific
survival (DSS) and death from any cause for overall survival (OS). All analyses were
done using the MedCalc Statistical Software version 19.1.3. (MedCalc Software bvba,

Ostend, Belgium).



Results

Patients’ clinical and pathological characteristics

Among all major salivary gland tumors primary surgically treated in our center (n=981),
there were 24 patients (2.4%) with malignant submandibular gland tumors (MSGT)
(Figure 1). There were 15 males (63%) and 9 females (37%). The median age was 61
year (range between 13 and 81 year). In 20 patients (83%) pre-operatively fine needle
aspiration cytology (FNAC) of suspected submandibular mass was conducted with the
accuracy to histopathological diagnosis of 80% (16/20) (Table I). The most frequent
histological subtype was adenoid cystic carcinoma (AdCC) (41.6%), followed by
mucoepidermoid carcinoma (MEC) (25%) and carcinoma ex-pleomorphic adenoma
(CEPA) (16.7%). Other cases (16.7%) included adenocarcinoma, squamous cell
carcinoma (SCC) and lymphoepithelial carcinoma. Clinicopathologic characteristics are

presented in Table II.

Treatment and survival analysis

There were 18 elective and 6 therapeutic neck dissections. All neck dissections were
ipsilateral. Among lymphadenectomies there were 11 selective neck dissections (SND)
levels I-1ll, one SND levels I-1V, two modified radical neck dissections (mMRND) (both

included preservation of accessory nerve), four RND and six extended RND (four were



extended to the skin and included digastric muscle, external carotid and hypoglossal
nerve). Histopathological examination confirmed 29% (7/24) of positive neck dissection
specimens (two high grade MEC, two primary squamous cell carcinoma of SMG, one
AdCC, one adenocarcinoma and one lymphoepithelial carcinoma). All therapeutic neck
dissections (6/6, 100%) were associated with histopathological positive finding and 1 of
18 elective (6%) demonstrated pN+ (neck level Il, without ENE). Three MSGT affected
one level of the neck, while four affected two or more levels. Most frequently affected
levels of neck were level |, Il and Il (by involvement percentage all equally represented).
The average number of dissected lymph nodes was 14. Post-operative radiation therapy
(RT) was administered in 18 patients, while concomitant chemoradiotherapy (CRT) was
administered in one patient due presence of extranodal extension (ENE).

Median follow-up of presented cohort was 76 months (between 3 and 360 months).
During follow-up period, a total of five patients (17%) relapsed (one patient had loco-
regional recurrence, one distant, and three loco-regional with distant metastatic spread).
Recurrences included three patients with high-grade MEC, one with ADCC and one with
squamous cell carcinoma (SCC). One patient experienced metachronous second
primary lung malignancy. One patient with AdCC (1/10) presented with late distant
metastases (lung) 52 months after conducted surgery and post-op RT. A total of 16

patients died (all patients who relapsed died (n=5), while others (n=11) died from non-



malignant diseases). Median survival was 46 months. The Kaplan-Meier analysis
presented rates of DSS, DFS and OS of 81%, 78% and 52% at five years, 81%, 78%
and 37% at ten years, respectively (Figure 2). There was a significant difference in final
outcome between patients treated with surgery alone compared to those receiving post-
op RT (p=0.0209). Patients undergoing adjuvant irradiation had significantly higher

survival rates (Figure 3).



Discussion

During 30-year time period, 58 primary SGT were surgically treated in our center.
Compared to parotid gland tumors, SGT were more than a ten times less common
(Figure 1). While some authors reported predominance of benign submandibular gland
tumors over malignant [1,6], our study presented similar incidence of both tumor types.
The average age of patients with MSGT was 60 years and the ratio male versus female
was approximately 2:1, which is consistent with a literature [2,4,7]. The most frequent
histologic subtype was adenoid cystic carcinoma (AdCC). Together with
mucoepidermoid carcinoma (MEC) and carcinoma ex-pleomorphic adenoma (CEPA),
these malignant subtypes included more than 80% of all MSGT in our cohort (Table II).
Adenoid cystic carcinoma is characterized by two major features; first is an early lung
lesions at the time of the primary diagnosis and second is long term (>5 years) drop of
the overall survival rate due to late distant metastases. Distribution of histological
subtypes is consistent with reports published by other authors [2,5,7] Lee at al. [8] in
their retrospective cohort of 2626 MSGT showed dominance of AdCC (36.0%), followed
by primary SCC (18.1%) and MEC (16.9%).

Management of MSGT is challenging due the heterogeneity and diversity of their
biological behaviour. For these reasons, clear recommendations do not exist and

treatment of clinically negative neck is generally controversial. According to the



literature, as a minimal procedure that should be employed in resectable MSGT, excision
of submandibular gland along with a neck level | dissection is advised [9-11]. More
extensive surgery of the neck, including selective neck dissection (SND) and variants of
radical neck dissection (RND) are recommended for high-grade and advanced-stage
MSGT [10-12]. For non-resectable MSGT radiation therapy (RT) should be a primary
treatment modality (with or without chemotherapy) [13,14]. Other indications for primary
RT with curative intent in MSGT are technically inoperable disease, patients at high risk
of complications because of comorbidities and patients who have refused surgery [15].
Although chemotherapy is not often used in the treatment of MSGT, in our study one
single case of primary submandibular SCC was treated with concommitant adjuvant
chemoradiotherapy (CRT). Due the presence of extranodal extension in several lymph
nodes and aggressiveness of the tumor, institutional multidisciplinary team made
decision to treat that case with adjuvant CRT.

In our cohort 29% patients (7/24) had histopathologically positive lymph nodes of the
neck (pN+). All patients treated with therapeutic neck dissection (6/6) were confirmed as
a positive, while one patient whose neck was treated electively was false negative (cNO,
pN+). In our series 5.6% patients had occult neck metastases in cNO neck (1/18),
making elective dissection in MSGT highly questionable. The only case of initially

negative neck with histopathologically confirmed neck metastasis was patient with high-



grade MEC treated with elective SND levels I-1ll. Mucoepidermoid carcinoma is known

for its unpredictable behaviour characterized by higher propensity for neck compared to

other histological subtypes, therefore occult metastasis is not a rare finding [16,17].

Vander Poorten et al. [18] suggest that MSGT without clinical evidence of neck

metastases should be treated with elective SND levels I-lll, as the minimal procedure to

avoid the uncertainty in the extent of surgery and presumably the high risk of occult neck

metastasis. Less comprehensive elective neck treatment for MSGT is advocated by

Silver et al. [9], who reported that along with complete excision of submandibular gland,

a neck dissection level | should be employed. Neck dissection level | do not significantly

prolong the duration and morbidity of operative treatment, and represents an additional

procedure in detection of occult metastases in first echelon of lymph nodes. Although

many authors advocate a routine elective treatment of the neck irrespective of stage and

grade of the disease [3,10,19], there are reports on omission of END in most cases, with

consideration only in a group of high-grade and advanced T stage of tumors that have a

high propensity for neck lymph nodes [20]. As reported for parotid gland tumors,

algorithmic approach could be one potentially solution for decision making in the

treatment of MSGT. However, larger studies are needed for adopting such approach

[21]. The current NCCN Guidelines break the surgical algorithm of salivary gland

malignancies in into 3 groups [22]. The first group includes cNO T1-2 malignancies



whose management should include complete surgical resection. The second, most
debating group, includes cNO and cN+ whose management should include complete
surgical resection while ND may be considered if cNO, but should be performed if cN+.
In the setting of cNO, the decision regarding whether to perform an elective ND have to
be made on the context of histopathology and grade of tumor and its implications
regarding risk of occult metastases. The third group includes T4b tumors in which
complete surgical resection is not deemed possible or prohibitive in terms of morbidity or
ability to achieve clear surgical margins. Management of these cases includes definitive
RT or concurrent CRT. According to our results it seems reasonable to omit elective ND
in an early stage MSGT. On the other hand, considering metastatic distribution in neck
levels | — llI, elective SND levels I-lll is recommended in high-grade and advanced stage
MSGT.

Rates of 5-year and 10-year DFS, DSS and OS in our cohort (Figure 2) were in
accordance what other authors reported [8,10]. It is known that the regional metastases
and recurrence play a major role in the outcome of patients with salivary gland
malignancies [11,12]. Sixty-seven percent of patients in our cohort had advanced stage
of tumor (stages Ill and V) at presentation what explains the decision to treat patients
more radical. However, the percentage of occult neck metastases (5.6%) suggests that

elective neck dissection in the treatment of MSGT may not be mandatory. According to



our results, as standard procedure based on accepted clinical criteria of the preoperative

risk of occult metastases, benefit of elective neck dissection is questionable, except for

high-grade MEC where elective SND levels I-lll is indicated.

Considering imaging methods in the assessment of MSGT, trends in our cohort presents

MRI as a more employed method in the last decade. Although CT provides important

anatomic relationships of the tumor to surrounding bone, MRI is preferred for evaluation

of malignant tumors because of superior ability to delineate perineural invasion. While

neither CT nor MRI is accurate enough for definitive diagnosis of malignancy, several

features of MRI have been demonstrated to be associated with malignancy (T2

hypointensity, irregular margins, invasion of local structures, and low signal on diffusion-

weighted images) [23]. There has been some changes in the preoperative work-up

including employment of the fluorodeoxyglucose (FDG)-PET/CT for advanced-stage and

high-grade salivary gland cancers. However, while PET/CT may more accurately predict

the extent of nodal and distant metastatic disease in high-grade tumors and identify

locoregionally recurrent and metastatic disease [24,25], it does not provide the spatial

resolution for anatomic details. Also, some salivary malignancies do not have high FDG

uptake and many benign tumors including Warthin and benign mixed tumors are FDG-

avid [26].



Despite reliability as diagnostic modality for the diagnosis and treatment of salivary

gland malignancies [27], the reported accuracy of FNAC in our cohort was 80% (Table

1). Fail to achieve diagnostic accuracy may be due cytologist not experienced in the field

of salivary gland tumors which are known for their histological heterogeneity.

Additionally, histological classification of salivary tumors constantly evolved during last

30 years representing additional potential reason in failing to achieve higher diagnostic

rates. Ultrasound guided FNAC in the diagnostics of salivary gland malignancies and

suspected cervical nodes have been routinely used in our center for the last 20 years,

which is evident from the patient documentation. This method in the assessment of

salivary gland malignancies is also recommended by the current and widely accepted

guidelines [28]. Considering a 30-year period and retrospective design of our study, we

are aware that there is a certain possibility that some patients recived FNAC solely. On

the other hand, anatomical position of submandibular gland offers a solid chance to

collect adequate sample for further analysis so we believe it didn’t interfere results.

According to our results, FNAC is not completely reliable procedure in decision making

for the treatment of a neck and caution is needed. In light of this, the utilization of intra-

operative frozen section may play a role in the decision of a neck treatment. It is

reported that frozen section pathology for parotid tumors has high accuracy and utility in

intraoperative decision making, facilitating timely complete procedures [29,30].



Ultrasound guided fine needle aspiration biopsy (FNAB) of suspected salivary gland
mass also represents one of the possible diagnostic tools and some authors recommend
it in the evaluation of parotid gland tumors [31,32]. In our institution FNAB was not
utilised regularly, but according to the reported results it could potentially bring more
accurate results in the assessment of MSGT [32].

Results of our study confirmed a significant difference in final outcome between patients
treated with surgery alone compared to those receiving post-operative RT (p=0.0209).
Patients undergoing adjuvant irradiation had significantly higher survival rates (Figure 3).
On the other hand, there were insufficient data for Kaplan-Meier analysis with respect to
DFS due to insufficient data (events). According to the literature, post-operative RT is
indicated in salivary malignancies for patients with T(3-4) tumors, incomplete or close
resection margins, bone invasion, perineural invasion, and pN(+) [33].

Limitations of present study are retrospective study design, single center experience and
small numbers (n=24), especially in respect of histological subtypes and treatment. Data
regarding survival should be tested and validated in a prospectively designed trial.
Sample size restricted additional statistical analyses of potential prognostic factors
affecting survival and recurrence. During 30-year time period standards in diagnostic
protocols (imaging methods, fine-needle aspiration cytology procedure) and a treatment

of MSGT changed, especially regard advances in adjuvant radiotherapy. Adjuvant



therapy protocol presented in methods section was administered in 65% of our patients

with confirmed neck metastases, while the rest of cohort (35%) differed or was not

accurately documented. Our cohort presented inconsistency in neck dissection

techniques performed in the treatment of MSGT (22 SND and 12 RND). Constantly

evolving recommendations regarding MSGT treatment and preferences of involved

surgeons resulted in indefinite indications on neck dissection technique during

presented time period.

Necessity and indications for elective neck dissection in the treatment of MSGT are still

controversial [19,20]. By giving the insight in a selection of surgical modalities and

treatment outcomes, we believe that our study offers a valuable view regarding

indications and extension of the neck dissection in MSGT. Selection of an appropriate

treatment is a vital determinant affecting the outcome, and failure to do it consequently

decreases rates of survival. Survival rates (DFS, DSS) in our cohort confirm

effectiveness of presented modalities in the treatment of MSGT (Figure 2, Figure 3).



Conclusion

Malignant submandibular gland tumors (MSGT) are rare and heterogeneous salivary

malignancies. Appropriate diagnostic procedures and imaging methods are crucial to

achieve correct diagnosis and extent of disease in order to adjust surgical treatment

individually. According to results of our study benefit of elective neck dissection in early

stage MSGT is questionable. Elective SND levels I-1ll is recommended in high-grade

and advanced stage MSGT without clinical evidence of multi-level lymphadenopathy.
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Figures and Table Captions

Figure 1. Diagram of primary surgically treated major salivary gland tumors during 30-
year time period.

Figure 2. Kaplan — Meier survival curves of patients with MSGT: a) overall survival (OS),
b) disease-free survival (DFS) and c) disease-specific survival (DSS).

Figure 3. Kaplan — Meier overall survival (OS) curves between patients treated with
surgery alone and surgery with post-operative radiotherapy.

Table I. Results of fine needle aspiration cytology (FNAC) in MSGT cohort.

Table II. Clinicopathologic characteristics of MSGT cohort.






