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SUMMARY 
Objectives: We aimed to investigate the involvement of submandibular glands (SMGs) in patients who underwent level 1b neck 

dissection for oral cavity cancer (OCC). 
Material and Methods: The records of OCCs in which we performed elective level 1b neck dissection between 2014 and 2018 were 

retrospectively reviewed. Patients who underwent revision or complementary surgery or salvage surgery after radiotherapy, who had 
concomitant secondary primary or synchronous cancers or diagnosis other than squamous cell carcinoma, patients with unknown tumor size, 
status of SMG and metastasis level in neck were excluded. A total of 44 patients (n: 44) were included in the study. Primary tumor sub-
region rates, neck dissection type, neck metastasis rates, metastasis level, excised SMG number and their involvement and tumor stage were 
investigated. 

Results: The mean age of the patients was 64.55 ± 12.053 (range: 32-86) years and 25.0% (n: 11) of the patients were female and 75.0% 
(n: 33) were male. The most commonly performed neck dissection (75%) was supraomohyoid (9 bilateral and 22 unilateral). Neck metastasis 
was seen in 11.4% of the patients (n: 5), and all were in the same side at level 1b region. Among those 2 (40%) were located in lower lip, 2 
(40%) were in buccal mucosa and 1 (20%) was on tongue. A total of 61 SMGs were examined in 44 patients and involvement was not 
observed in any of them. 

Conclusion: SMG involvement in level 1b dissections performed for OCC treatment is absent or minimal. In view of the increasing 
importance of organ sparing surgeries in the current cancer treatment, we think that more comprehensive studies are warranted to investigate 
the sustainability of SMGs. 

 
Keywords: Submandibular gland, oral cavity cancer, neck metastasis 
 
ORAL KAVİTE KANSERLERİNDE UYGULANAN SEVİYE 1 b BOYUN DİSEKSİYONLARINDA SUBMANDİBULER 

BEZİN TUTULUMU 
ÖZET 
Amaç: Oral kavite kanserleri (OKK) nedeniyle seviye 1b diseksiyonu uyguladığımız hastalarımızda, submandibuler bezlerin (SMB) 

tutulumunu araştırmayı amaçladık. 
Yöntem ve Gereçler: 2014-2018 yılları arasında elektif seviye 1b boyun diseksiyonu uyguladığımız oral kavite tümörleri kayıtları 

retrospektif olarak tarandı. Revizyon ya da tamamlayıcı cerrahi geçiren, radyoterapi sonrası kurtarma cerrahisi geçiren, eşlik eden sekonder 
primer ya da senkron kanserleri olan, skuamöz hücreli kanser dışında tanısı olan, tümör boyutu, SMB'in durumu ve boyundaki metastaz 
seviyesi belirtilmeyen hastalar dışlandı. Kabul kriterlerini karşılayan toplam 44 (n:44) hasta çalışmaya dahil edildi. Primer tümör alt bölgesi 
oranları, uygulanan boyun diseksiyonu tipi, boyun metastaz oranları, metastaz seviyesi, eksize edilen SMB sayısı ve tutulumu ve tümör 
evresi araştırıldı. 

Bulgular: Hastaların yaş ortalaması 64,55 ± 12,053 (32-86 yaş arası) ve %25,0'i (n:11) kadın, %75,0'i (n:33) ise erkekti. En sık (%75) 
supraomohyoid (9'u bilateral, 22'si unilateral) boyun diseksiyonu uygulandığı görüldü. Hastaların %11,4'ünde boyun metastazı görüldü (n:5), 
ve hepsi aynı taraf seviye 1b bölgesindeydi. Bunların 2'si (%40) alt dudak, 2'si (%40) bukkal mukoza ve 1'i (%20) dil yerleşimliydi. 44 
hastada toplam 61 SMB incelendi ve hiç birinde tutulum olmadığı gözlendi. 

Sonuç: OKK tedavisinde uygulanan seviye 1b diseksiyonlarında SMB tutulumu yok ya da çok azdır. Güncel kanser tedavisinde organ 
koruyucu cerrahilerin giderek artan önemi doğrultusunda, SMB ' in korunabilirliğini araştıran daha kapsamlı çalışmaların yapılması 
gerektiğini düşünmekteyiz. 

 
Anahtar Sözcükler: Submandibuler bez, oral kavite kanseri, boyun metastazı 
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INTRODUCTION 

Oral cavity cancer (OCC) is one of the 
most common cancers worldwide, especially in 
developing countries. Squamous cell carcinoma 
is the most common histological type and the 
most commonly accused etiological factors are 
alcohol and tobacco use.1 The oral cavity (OC) is 
anatomically consisted of some sub-regions very 
close to each other including lip, tongue (2/3 
anterior), the floor of the mouth (FOM), buccal 
mucosa, lower and upper gingiva, retromolar 
trigone and hard palate and each of these sub-
regions has different characteristics to be 
considered for oncological aspects. 

OC is an important component of the 
upper respiratory and digestive system, and 
multidisciplinary treatment regimens should be 
developed individually in order to minimize the 
disruption of functions and provide the 
oncological control in treatment of cancers of 
this region. The widespread and up-to-date 
treatment for OCC is the appropriate neck 
dissection based on the extensive excision of the 
primary tumor and the extent of neck 
involvement.2 

Over the years, neck dissections have 
become more functional and conservative with 
similar regional control rates.3,4 Although it is 
known that preservation of non-lymphoid 
structures such as vessels, nerves and muscles 
does not impair oncologic safety, SMG is almost 
routinely removed during level 1b dissections 
due to its proximity to the surrounding lymphoid 
structures and primary tumor.2,3 Unlike the 
parotid gland, SMG does not contain lymph 
nodes and its involvement in OCC, especially in 
the early stages, is extremely rare. Therefore, 
since SMG involvement is expected only with 
direct invasion, it is said that SMG can be 
preserved in cases where direct invasion is not 
seen.4 First-line lymphatic structures in OCC 
metastases are at level 1b, so it is important to 
clear all lymphatics to prevent neck recurrence. 
Already in level 1 b dissection, the reason for 
routine removal of SMG is not its involvement 
with the tumor, but by this way to be able to 
clean periglandular, especially perivascular 
lymph nodes, without leaving them behind. 
Dissection by leaving SMG in place can 

sometimes be difficult and requires surgical 
experience and skill. Risking oncological safety 
in order to protect SMG is of course not the right 
approach, but preserved SMG will have very 
important tasks, especially in the case of 
functionally impaired OC at postoperative 
period. 

SMG is responsible for 70-90% of un-
stimulated saliva, especially at nights.2 Saliva is 
not only for the wetting of the OC; it is also 
required for antimicrobial activity in the mouth, 
re-mineralization of the teeth, maintenance of 
oral mucosal immunity, and preparation of the 
bolus during chewing. If salivation is reduced, 
problems such as dry mouth (xerostomia), 
mucositis, gingival diseases and tooth decays, 
cracks in the tongue, taste disorder, discordance 
of dentures and difficulties in chewing and 
swallowing may occur.5 Jaguar et al.6 have 
shown in their studies that extracted SMG causes 
decrease in un-stimulated salivary secretion 
resulting in xerostomia, and contralateral SMG 
cannot compensate for it. 

In this study, we investigated the 
involvement of SMG in patients who underwent 
level 1b dissection for OCC. In our series, lip 
cancers were more common than other sub-
regions and in this regard, we think that we will 
make a different contribution to the literature. 

MATERIAL and METHODS 

After obtaining ethical approval (TUEK 
95-2018 BADE / 9-54) of the Medical Education 
Board Decisions of our Institution, oral cavity 
tumors that we applied level 1b neck dissection 
between 2014 and 2018 were retrospectively 
screened with the relevant surgical codes over 
digital database. 

Histopathological reports of our patients 
with squamous cell oral cavity cancer who 
underwent uni- or bilateral suprahyoid / 
supraomohyoid level 1b neck dissection 
including SMG as the primary treatment were re-
investigated. The staging of tumors was 
performed according to the 8th version TNM 
staging of the American Cancer Committee. The 
records of patients who only underwent primary 
tumor excision, or who had revision or 
subsequent complementary surgeries were 
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excluded. Patients who underwent salvage 
surgery after radiotherapy, who had concomitant 
primary or synchronous cancers, who had a 
histopathological diagnosis other than squamous 
cell cancer, and whose histopathology reports 
did not indicate tumor size, SMG status and neck 
metastasis level were excluded. 
Histopathological evaluation was re-performed 
by the same pathologist as a single blind and 
correlated with recorded pathology reports. 
Primary tumor sub-region rates, neck dissection 
type, neck metastasis rates, metastasis level, 
number of excised SMG and their involvement 
and tumor stage were investigated. 

RESULTS 

A total of 44 patients (n: 44) who met the 
inclusion criteria were included in the study. The 
mean age of the patients was 64.55 ± 12.053 
(range: 32-86) years and 25.0% (n: 11) of the 
patients were female. The most common neck 
dissection type (75%) was supraomohyoid (9 
bilateral, 22 unilateral). Of the 44 patients, 27 
(61%) had unilateral dissection and 17 (39%) 
had bilateral level 1b dissection, so a total of 61 
submandibular glands were examined. 

In our series, the most common primary 
sub-region was the lower lip (n: 32, 72.7%) and 

followed by tongue (n: 6, 13.6%), buccal (n: 3, 
6.8%), the FOM (n: 2, 4.6%) and upper lip (n: 1, 
2.3%). In total 44 (n: 44) patient met the 
inclusion criteria. (Figure 1) 

Neck metastasis was seen in 11.4% (n: 5) 
of the patients, and all were in the same side at 
level 1b region and none of them had 
extracapsular spread. Two (40%) tumors of the 
neck metastasis were located in the lower lip 
(T2N2bM0), 2 (40%) were on the buccal mucosa 
(T2N1M0) and 1 (20%) was located on the 
tongue (T2N2bM0) (Table 2). The tumors with 
the highest risk of metastasis were found to be 
buccal mucosa (2/3, 66.6%), tongue (1/6, 16.6%) 
and lower lip (2/32, 6.2%) tumors, respectively. 
A total of 61 submandibular glands were 
examined in 44 patients and involvement was 
not observed in any of them. (Table 1) The 
majority of our series (n: 37, 85%) consisted of 
early stage (stage 1-2) tumors. There were four 
stage 3 tumors (2 (4.6%) lower lip (T3N0M0) 
and 2 (4.6%) buccal mucosa) (T2N1M0) in total, 
and 2 (50%) had metastasis to the neck. In our 
series, there were three Stage 4 tumors, 2 (4.6%) 
lower lip (T2N2bM0) and 1 (2.2%) tongue 
(T2N2bM0). (Table 2) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Distribution of primary tumor localization rates in OCC 
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Table 1. Evaluation of neck metastasis and SMG involvement according to primary regions 
 

Primary 
region 

(n/%) 
Neck 

metastasis 
(n/%) 

Metastasis 
risk    (%) 

Metastasis 
level 

The number of 
excised SMGs 

SMG 
involvement 

Lower lip 32/72.7 2/40     6.2     1b          46         Absent 

Tongue 6/13.6 1/20    16.6     1b           7         Absent 

Buccal 3/6.8 2/40    66.6     1b           3         Absent 

Floor of 
mouth  

2/4.6 0 
      -         -           3         Absent  

Upper lip 1/2.3 0       -       -           2         Absent  

Total 44 5       -      -          61           0 

 

Table 2. Classification of primary tumors according to TNM 8 

 
Stage  

 
  TNM 

Lower 
lip 

Tongue Buccal 
mucosa 

Floor of 
mouth 

Upper lip Total 
(n/%)  

   I T1N0M0   20  3       -     1    1 25/56.8 

  II T2N0M0    8  2       1     1    - 12/27.2 

T3N0M0    2  -       -     -    - 2/4.6  

 III T2N1M0    -  -      2      -    - 2/4.6 

IVA T2N2bM0    2 1       -     -    - 3/6.8 

 

DISCUSSION 

SMG is usually removed with lymphatic 
structures in neck dissections for OCC because 
of its proximity to the lymphatic structures and 
primary tumor at level 1b. It is widely accepted 
that this approach facilitates neck dissection.3 
SMG is located in an aponeurotic sheath 
consisting of deep and superficial layers. The 
lymphatic system develops embryologically after 
the closure of SMG with this sheath. Therefore, 
unlike the parotid gland, SMG and sublingual 
gland do not contain lymph nodes and lymphatic 
ducts in the parenchyma.7 Although Rouviere8 
identified 5 groups of lymph nodes in this region 
(preglandular, prevascular, retrovascular, 
retroglandular and intraglandular), they had a 
suspicious approach to intraglandular lymph 
nodes. DiNardo9 also identified 6th group (deep 
submandibular) lymph nodes, but in 10 cadaver 
dissections, he was unable to show lymph nodes 
within the SMG. Dhiwaker et al.10 found no 

lymph nodes either inside or deeper in SMG. 
Therefore, intraglandular and deep group nodes 
have little clinical significance because they are 
absent or very rarely present in some cases.5 The 
most common metastatic group is suggested to 
be the perivascular (prevascular, retrovascular) 
group.9]Although not widely accepted, there 
have been studies suggesting auto-
transplantation and subsequent re-implantation 
of SMG to protect against possible harm to 
radiotherapy.5,11 Although sacrificing SMG 
because of the possibility that it will be harmed 
with postoperative adjuvant radiotherapy is not 
suitable for surgical principles, nowadays, 
radiotherapies can be applied with less harm to 
SMGs when required by intensity-regulated 
radiotherapy (IMRT) technology; and this 
development has further enhanced the 
importance of the protection of SMG.3.12 Malik 
et al.13 detected level 1b metastasis in 30 of 137 
patients with OCC in their prospective study and 
showed that they had metastasis to deep lymph 
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node group in 3 of them, 2 of which were in the 
lower gingiva and 1 was in the buccal mucosa. In 
this series, the majority of which were early-
stage tongue tumors, none of the tongue tumors 
had metastasis to the deep lymph node group, 
and it was concluded that SMG does not need to 
be removed in order to dissect deep lymph nodes 
in OCC, especially in early stage tongue tumors. 
Metastasis to SMG from both outside the head 
and neck region by hematogenous pathway and 
from primary head and neck region were found 
to be almost non-existent.2,5,11,14 Vessecchia et 
al.15 in a literature review showed that in more 
than 100 cases metastasizing to SMG, most of 
them were from distant primers such as breast, 
lung and genitourinary system by hematogenous 
way. Basaran et al.12 found that SMG 
involvement was seen in 0.6-4.5% of OCC, and 
as in their series, the most common mechanism 
was direct invasion and a second mechanism was 
by metastatic lymph nodes. The third and most 
commonly discussed mechanism is SMG 
involvement through intraglandular lymph nodes 
metastasis, which could not go beyond a few 
cases.2,12,16 Because of their anatomic proximity, 
through direct invasion, the most common 
tumors of the FOM and tongue have been shown 
to involve SMG, most of which are advanced 
(T3-T4) tumors.2,5,11,12,14 Metastatic lymph nodes 
have been shown to involve SMG very rarely, 
although level 1 b metastasis is common in 
OCC.2,3,5,11,12,14 It has been shown in pathology 
studies that the metastatic disease cannot 
progress to the parenchyma due to the effective 
barrier effect of the surrounding fibrous capsule 
despite compressing the gland by pushing. In 
addition, in a study on 9 metastatic diseases with 
the main vessels, muscle and skin involvement 
and macroscopic extracapsular spread, SMG 
parenchyma was reported not to be involved.17 

Junquera et al.16 found the metastasis rate 
on the same side as 31.7% in 31 patients with 
oral cavity cancer, but SMG involvement was 
not detected in any of them. Guney and 
Yigitbasi7 concluded that preservation of SMG 
as a result of functional suprahyoid neck 
dissection in early stage lip cancer patients does 
not impair oncologic safety. 

In our series, 11.4% of the patients had 
neck metastasis (n: 5), all were on the same side 

at the level 1b region, and none had 
extracapsular spread. Two (40%) of the tumors 
metastasing to the neck were located in the lower 
lip (T2N1M0, T3N1M0), 2 (40%) were located 
in the buccal mucosa (T2N1M0, T2N1M0) and 1 
(20%) was on the tongue (T1N1M0). The risk of 
metastasis to level 1 b was buccal mucosa (2/3, 
66.6%), tongue (1/6, 16.6%) and lower lip (2/32, 
6.2%), respectively. Fives et al.18 reported the 
level 1b involvement rates, respectively, for 
buccal mucosa (4/5, 80%), lower lip (3/4, 75%), 
the FOM (13/21, 62%), lower gingiva (4/7, 
57%), and tongue (4/21, 19%). Although our 
rates for buccal mucosa and tongue overlap, the 
number of lip tumors in our series seems to be 
high and most of them being early stage with 
lower metastasis rates. Fives et al.18 in that study, 
did not find any lymph nodes in any of the 
SMGs, but reported perhaps a fourth mechanism 
to consider for SMG involvement, namely; in a 
tumor located primarily in the midline of the 
FOM although pathological involvement of both 
neck lymph nodes could not be demonstrated 
bilateral SMG involvement was observed and 
detected in situ carcinoma in the Wharton canal 
close to both involved gland stromas and 
hypothesized that the tumor had spread to the 
SMG via bilateral channels. Naidu et al.19 
described SMG involvement in only two patients 
in their series of mostly advanced FOM and 
tongue cancers and concluded that SMG could 
be preserved in early stage tumors.. Ashfaq et 
al.20 showed that only 2 SMGs were invaded by 
direct invasion in early stage OCCs, most of 
which consisted of tongue and FOM cancers. 
Panda et al.21 examined a total of 163 SMGs in 
their series consisting mainly of the tongue, 
buccal mucosa and gingival sub-regions, and 
showed that 4 had direct invasion, 1 had level 1b 
metastatic lymph nodes by extracapsular 
invasion and 1 had involvement by both 
mechanisms. They concluded that SMG can be 
preserved in cases where significant involvement 
of SMG clinically, radiologically or 
intraoperatively is not seen and this does not 
affect survival. Subramaniam et al.22 described 
the> 4 cm tumor size and> 10 mm depth of 
invasion as a risk factor in direct invasion of 
SMG, and stated that buccal mucosa tumors 
were 3 times more risky and FOM tumors were 4 
times more risky than tongue tumors, due to 
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anatomical proximity. For that reason, they 
argued that the sub-region is an important 
marker. Cetin et al.23 suggested that SMG can be 
preserved in early stage OCC unless the primary 
tumor originates or spreads from the FOM. 

In each of the past studies with OCC, 
different sub-regions were evaluated at different 
rates or at different stages, and lip cancers were 
either little or almost not involved (Table 3). 
Since lip cancers have a different historical 
background, they were separated from OCC for a 
period of time.24 Or this may be because it is not 

as common as in our country. Although lip 
cancers have been perceived as a skin cancer due 
to different risk factors such as prolonged 
exposure to sunlight and having fair skin, they 
generally show a clinical and pathological 
characteristic between less aggressive skin 
cancer and more aggressive oral cavity 
cancers.25,26 In its 7th edition published in 2010, 
the Cancer Staging Manual of the American 
Joint Committee on Cancer (AJCC) classified lip 
cancers as a special subtype of oral cavity 
cancers.27 

 

 
Table 3. Literature review of SMG involvement according to localization of primary tumor (number of 

SMGs / number of patients) 

  Author    Lip Tongue Buccal FOM RMT G/G HP Others 

Junquera 16      -     -      -  0/31     -     -   -    - 

Spiegel 11    0/5  a2/54    0/6  5/25  0/11 b2/11  0/6 0/32 

Chen 2    0/5  0/121  5/143  3/17  0/22  2/20 0/14    - 

Razfar 14     -   0/58    0/9  1/36  0/16   0/7  0/5   0/1 

Byeon 5    0/1  0/132   0/14  1/35  1/10   0/9    -    - 

Dhiwakar 10     0/1   0/8    0/1   0/7   0/1   0/1    -   0/1 

Naidu 19     -  1/28    0/6  1/22   0/5   0/6  0/2    - 

Başaran 12   1/12  6/108   1/24  5/33  0/21  0/16 0/22    - 

Ashfaq 20      -   0/46   0/15  1/23     -  1/19  0/7    - 

Panda 21    0/?   1/56   1/36   c1/?   0/?  3/33  0/? c1/32 

Malik 13     -   0/58   0/55    -   0/2  0/22    -    - 

Subramaniam22      - 11/429  5/112  5/45    -     -    -    - 

Cetin 23     -   1/85    0/20  1/25   0/11  0/11  0/3    - 

Our serial   0/33d    0/6    0/3   0/2     -     -    -    - 

FOM: Floor of mouth , RMT: Retromolar trigone, D/G: Gum /Gingiva, HP: Hard palate 
a : FOM and tongue involvement in one patient, b: FOM and alveolar ridge involvement in one patient,. c: Number of lip, 

FOM, retromolar trigone and hard palate tumors are not indicated separately, described in ‘others’ section and SMG 

involvement was reported in only one FOM tumor of those.  d: An upper lip tumor was added to the lower lip tumors (32 + 1) 

 

 

The majority of our series (n: 37, 85%) 
consisted of early stage (stage 1-2) tumors. 

Unlike other series, early stage lower lip tumors 
(n: 28, 63.6%) were the majority of them. The 
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highest number of lip cancers as the primary sub-
region (n: 32) was present in our series (Table 3), 
and totally 61 submandibular gland examinations 
revealed no involvement. 

SMG, due to the salivation it largely 
assumes (70-90%); provides wetting of the oral 
cavity and also makes a significant contribution 
to oral antimicrobial activity, remineralization of 
teeth, maintenance of oral mucosal immunity, 
and bolus preparation during chewing.5,6 

It should be kept in mind that the 
preservation of SMG will also have advantages 
such as avoiding marginal mandibular nerve 
(7.7%), hypoglossal nerve (2.9%) and lingual 
nerve (1.4%) damage during the surgery of the 
gland and avoiding cosmetic complaints due to 
the gaps in the removed gland.13 

In conclusion, it should be kept in mind 
that performing level 1b dissection while 
preserving SMG is a procedure that requires 
surgical experience and skill, although there is 
sufficient reason for the preservation of SMG. 
Even though it is ideal to maintain SMG without 
risking oncologic safety, if the lymphatic 
structures in level 1b cannot be cleared without 
removal of SMG, SMG subtraction would be a 
more appropriate approach for oncologic safety. 

CONCLUSION 

Especially in early stage lip cancers, as in 
other oral cavity tumors, SMG involvement is 
very rare. Given the growing importance of 
organ sparing surgeries in today's cancer 
treatment, we think that more attention should be 
paid to the preservation of SMG and for this 
purpose prospective studies are needed to 
investigate the oncological safety of SMG 
protection. 
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