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Abstract: Background: Sialolithiasis is the most common salivary gland-related disease worldwide, leading to sial-
adenitis. Although there is no serious problem with surgical removal of stones at the middle and distal parts of the 
Wharton’s duct, the approach for treating proximal stones located near to hilum and its adjacent parenchyma is a 
challenge. The current study has aimed to evaluate the outcome of transoral submandibulotomy for submandibular 
gland stone treatment. Methods: This study was conducted on 63 patients with proximal (or deep hilar) subman-
dibular sialolithiasis treated with transoral submandibulotomy and duct marsupialization from January 2011 to April 
2019 in Pars hospital. Complications of the old fashion surgery (transcervical submandibulectomy) were assessed 
in this method (number and size of the stone(s), relapse of sialolithiasis-related obstructive symptoms, partial or 
complete removal of the stone(s), sialolithiasis recurrence, postoperative surgical or nonsurgical intervention, for-
eign body sensation, and taste sensation quality). Results: The stone(s) was located at the proximal of the duct in 
68% of the cases, while 32% of the stones were located at the deep hilar region. The mean size of the stones was 
1.28±0.51 cm. Postoperative inflammation, postoperative pain, sialolithiasis recurrence, obstructive symptoms, 
postoperative nonsurgical intervention, postoperative surgical intervention, reduced taste sensation, and foreign 
body sensation were presented in 24%, 29%, 29%, 44%, 14%, 6%, 11%, and 10% respectively. Eighty-nine percent 
of recurrences were healed spontaneously. Conclusion: Considering the cosmetic advantage due to the lack of 
cervical surgery scar (which is mandatory in old fashion transcervical method), long-term follow-up of transoral sub-
mandibulotomy showed successful outcomes regarding neurological impairment, postoperative pain and inflamma-
tion and incredibly complete stone removal that was found in all of the patients. In addition, submandibular duct 
marsupialization is recommended based on our study.

Keywords: Submandibular salivary gland calculi, submandibular salivary duct calculi, transoral submandibuloto-
my, stone removal, submandibular gland

Introduction

Sialolithiasis, or salivary gland stone, is the 
most common salivary gland-related disease 
worldwide, leading to sialadenitis [1]. It has 
been estimated that up to 1.2% of the general 
population are affected by the disease, among 
which 80% of symptomatic ones affect the sub-
mandibular gland. Over half of the submandibu-
lar glands are located in the hilum or its adja-
cent parenchyma [2]. 

While submandibular gland removal may pose 
symptom relief, novel techniques regarding 
saving this gland. Among them ultrasound and 

sialendoscopy-assisted transoral submandibu-
lotomy can be mentioned [3]. 

Although there are no serious issues with surgi-
cal removal of stones located at the middle and 
distal parts of the Wharton’s duct, the value of 
these novel techniques can be better clarified 
for stones located in the proximity of the sub-
mandibular gland near to hilum and its adjacent 
parenchyma due to its anatomical position. The 
clinical manifestations of salivary gland calculi 
include pain and swelling of the gland, dull pain 
of the gland and swelling of the face or neck, 
dry mouth and difficulty swallowing or opening 
the mouth. The Wharton’s duct originated from 
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the distal parts of the submandibular gland and 
then curves around the mylohyoid posterior 
border over the lingual nerve [4]. Therefore any 
injury to any part of this pathway can cause 
considerable complications [5].

Although the technique of transoral subman-
dibulotomy has been raised with the aim of 
submandibular gland preserving in hilar and its 
adjacent parenchyma stones treatment, most 
of the stones are treated with the submandibu-
lectomy approach worldwide [6]. 

It should be notified that the gland’s function 
could be successfully recovered following the 
removal of the calculi. Furthermore, the tran-
soral submandibulotomy technique is more 
economical due to the shorter duration of hos-
pitalization and more favored by patients due 
to less postoperative pain [7, 8]. Comparison of 
alternative methods of salivary stone removal 
complication in contrast with routine trance 
cervical approach is shown in Table 1.

The number of studies assessing the techni- 
que of transoral submandibulotomy is limited. 
Based on our knowledge, this study is the first 
effort to evaluate the long-term efficacy and 
postoperative early and late complications of 
transoral submandibulotomy for submandibu-
lar gland stone treatment in Iran. 

Methods and material

Data and parameters

This is an analytic-descriptive study on 63 
patients referred to the Department of Otor- 

hinolaryngology; Pars Hospital; affiliated with 
Isfahan University of Medical Sciences, from 
January 2011 to April 2019. The study protocol 
was approved by the ethics committee of 
Isfahan University of Medical Sciences (Ethics 
code: IR.MUI.MED.REC.1398.068). 

Inclusion and exclusion criteria

The inclusion criteria were salivary gland calculi 
less than 3 cm in diameter, treatments with the 
technique of transoral submandibulotomy, hav-
ing access to patient’s medical records, and 
signing the written informed consent to partici-
pate in this study. The exclusion criteria were 
medical record defects and patients’ will to exit 
the study.

Preoperative and postoperative assessments

Clinical examination, and neck computerized 
tomography (CT) scan without contrast was 
performed for all of the patients to select the 
best surgical procedure option. The transoral 
approach for the surgical procedure was con-
sidered for stones located in the deep hilar 
and/or beginning of the submandibular gland 
intraparenchymal region, found through CT 
scan.

Postoperative management included seven 
days of treatment of amoxicillin/clavulanate  
or clindamycin in case of allergy to penicillins, 
and anti-inflammatory medications (500 mg 
naproxen, twice daily for five days). In addi- 
tion, a daily operated gland massage was 
performed.

Table 1. Comparison of alternative methods of salivary stone removal complication in contrast with 
routine trance cervical approach

Variable Skin 
Scar Recurrence Nerve related side effects other

Trans cervical method 
(routine type)

+ Remnant of stone in the 
salivary duct
Possible recurrence in the 
remnant on gland

Probable risk of marginal mandibular 
nerve injury, as well as lingual nerve 
injury with lower probability

Recurrence, abscess formation and 
other complication due to the salivary 
duct stone remnant (focusing on the 
gland rather than duct)

Trans oral method (in 
our method with duct 
marsupialization)

- Probable as the gland itself is 
preserved in this method

Lower nerve injury probability as imply 
different approach to access salivary 
gland (0% in our study)

Lower ductal stone remnant related 
complication as focusing on the duct 
instead of gland

Intraductal lithotripsy - Probable as the gland itself is 
preserved in this method

- Limitation in multiple, large or proximal 
stones that decrease the success an 
confine the method for selected cases

Laser lithotripsy - Probable as the gland itself is 
preserved in this method

- Limitation in deep hilar stones that 
decrease the success an confine the 
method for selected cases

pneumatic lithotripsy - Probable as the gland itself is 
preserved in this method

- Acceptable just for selected cases
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Surgical interventions

Wharton’s duct was prepared for dissection 
within 3-5 mm posterior to the papilla at the 
site of the papillary or retropapillary region. 
Afterwards, it was dissected at the hilar region 
of the gland and the incision was made up to 
the hilum. As shown in Figure 1, salivary duct 
and gland hilum are observed after incision on 
the floor of mouth cavity.

Then further preparation was considered for 
lingual nerve dissection to assess anatomical 
variations and minimize probable neural inju-
ries. Following the access to the hilar region, an 
external mild manual pressure was applied to 
elevate the submandibular gland’s hilum 
beyond the mylohyoid muscle posterior border. 
In cases where the stone could not be detected 
following the incision made to the hilum still, 
the stone(s) was palpable within the adjacent 
gland, submandibulotomy was performed in a 
term that an incision in the adjacent parenchy-
ma of the gland directly over the stone and 
under direct visual control was made. After pri-
mary incision on the left side of on the floor of 
mouth, salivary duct pathway is revealed to the 
gland hilum (Figure 2). After the explosion of 
the stone, it is removed by the small incision 
(Figure 3).

Eventually, the duct system and incised sub-
mandibular gland parenchyma were sutured to 
the epithelium of the oral cavity. Therefore a 
wide neo-ostium with the proper salivary flow 
was created. Eventually, salivary duct marsupi-
alization was performed for all of the patients.

During the surgical procedures, the stone char-
acteristics including the location, number of 
stones, and size of stones were collected. 

Follow-up

Postoperative and follow-up study of sialolithia-
sis treatment was conducted by postoperative 
visits 4 weeks after surgeries. The following 
items were evaluated:

● Presence of postoperative inflammation (ev- 
aluated by physician’s opinion).

● Presence of postoperative pain (according to 
patient’s interview).

● Sialolithiasis recurrence (based on physical 
examination).

● Obstructive symptoms recurrence (according 
to patient’s interview).

● Postoperative nonsurgical intervention re- 
quirement (based on patient’s files).

● Taste sensation reduction (according to pa- 
tient’s interview).

● Foreign body sensation (according to patient’s 
interview).

Figure 1. After incision on the on the floor of mouth 
cavity, salivary duct and gland hilum are shown.

Figure 2. After primary incision on the left side of on 
the floor of mouth, salivary duct pathway is revealed 
to the gland hilum.
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● The willingness of the same operation if nec-
essary (according to patient’s interview).

● Postoperative surgical intervention require-
ment (based on patient’s files).

● Postoperative stone remnant (using neck CT 
scan without contrast).

● The acceptability of the procedure (ranked 
from 1 to 6 as very comfortable to very uncom-
fortable, respectively) [9].

All of the symptoms were explained to the 
patients thoroughly.

Analysis

The obtained data were entered into the 
Statistical Package for Social Sciences (SPSS) 
(version 24, SPSS Inc., Chicago, IL). Quantitative 
data were reported as mean ± standard devia-
tion and qualitative data as frequency distribu-
tion (percentage). P-value < 0.05 was consid-
ered as significance threshold.

Results

Study population

In the current study, 63 patients with the  
chief complaint of the proximal submandibular 
gland and deep hilar sialolithiasis who had 
been surgically operated on with the transoral 
submandibulotomy were assessed and fol-
lowed. The mean age of the studied popula- 
tion was 45.2±14.15 years, and 68% were 
male.

toperative inflammation was presented by fif-
teen patients (24%) and postoperative pain 
complaints by 18 patients (29%).

Follow-up data

Sialolithiasis recurrence occurred in 18 pa- 
tients (29%), and the participants observed 
obstructive symptoms were observed in 28 
(44%). Furthermore, 14% of patients required 
nonsurgical postoperative interventions, four 
(6%) patients needed postoperative surgical 
management, one of them being due to a rea-
son other than sialolithiasis.

Complications

11% and 10% of patients presented postopera-
tive complaints of reduced taste and foreign 
body sensation, respectively; none of them 
complained about complete paresis of the lin-
gual nerve. In addition, an antibiotic require-
ment due to infection was only found in 3% of 
the patients.

Among 18 patients who presented sialolithiasis 
recurrence, only two required surgical proce-
dures for the treatment. The other postopera-
tive surgical intervention was performed be- 
cause of mass detection in the submandibular 
salivary gland (Table 2).

Further postoperative evaluations revealed 
complete stone removal in the study popula-
tion, and 92% of the patients presented their 
willingness for the same reoperation if neces-
sary. 76% of the patients were very comfort-
able, and only 5% of patients were very uncom-

Figure 3. After the explosion of the stone (A), it is removed by the small inci-
sion over the mentioned area. Incision site on salivary gland is marsupial-
ized to the oral mucosa of the on the floor of mouth cavity (B). SP: spatula; T: 
tongue; S: stone; NO: new ostium; MP: marsupialized duct [27].

Stone characteristics

The stone(s) was located at 
the proximal of the duct in 
68% of the cases while 32% of 
the stones were located at the 
deep hilar region.

Fifty-two patients (82%) had 
only one stone, eight of them 
(13%) had 2 stones, and re- 
mained three patients (5%) 
had three or more stones. The 
mean number of stones was 
1.24±0.59, and their mean 
size was 1.28±0.51 cm, with 
the range of 0.4-5.5 cm. Pos- 
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fortable following the surgical procedure (using 
the numerical ranking scale) (Table 3).

Discussion

In our method of surgery, besides having a bet-
ter cosmetic outcome, we focus on the salivary 
duct other than the gland itself in salivary gland 
stone removal and preserving the main gland.

Sialolithiasis, or salivary gland stone, is the 
most common salivary gland affecting disease 
and is also the most frequent etiology respon-
sible for submandibulectomy [10]. Although 
submandibular glands are responsible for 
approximately more than 50% of unstimulated 
salivary flow, the impaired function following 
removal of this gland may be compensated 
within the time, and submandibular gland 
removal is not necessarily accompanied by 
xerostomia [11, 12]. However, its perseverance 
is superior to save the ultimate salivary glands 
function as we have done in our study. 

The treatment technique is still a significant 
concern worldwide as gland resection without 

complete stone removal, preserved in the rem-
nant of the duct, may cause abscess formation 
within several years after the surgical proce-
dure [8, 10, 11]. Therefore, complete removal 
of the stone, not only the gland, should be  
precisely considered Sialolithiasis. Complete 
removal is the main aim of the surgical proce-
dure [3]. This should be why we had a lesser 
percentage of the stone remnant in contrast 
with other studies, as we concentrate on the 
duct instead of the salivary gland.

A common approach for the treatment of sub-
mandibulectomy in sialolithiasis is the trans-
cervical approach about which the following 
points should be considered:

1. General anesthesia requirements [8].

2. The significant potential risk for marginal 
mandibular nerve injury [13].

3. Aesthetic manner of cervical scar formation 
[14].

Moreover, this technique is not entirely safe for 
the lingual nerve. In a review article by McGurk 
and colleagues, Permanent lingual nerve pare-
sis has been estimated to be up to 2% [6] that 
is significantly higher than the studies assess-
ing transoral approach [3, 15, 16]. We have 
found this complication in 0% of our study 
population.

In the current study, we utilized physical exami-
nation and CT scan in order to select the 
approach of transoral submandibulotomy for 
our study population. Ninety-two percent of the 
patients were satisfied with the procedure and 

Table 2. Postoperative and follow-up study of sialolithiasis treatment with the technique of subman-
dibulotomy regarding early and late complications
Variable Frequency Percent Variable Frequency Percent
Postoperative inflammation no 48 76 Taste sensation reduction no 56 89

yes 15 24 yes 7 11
Postoperative pain no 45 71 Foreign body sensation no 57 90

yes 18 29 yes 6 10
Sialolithiasis recurrence no 45 71 The willingness of the same 

operation if necessary
no 5 8

yes 18 29 yes 58 92
Obstructive symptoms  
recurrence

no 35 56 Postoperative surgical  
intervention requirement

no 59 94
yes 28 44 yes 4 6

Postoperative nonsurgical 
intervention requirement

no 54 86 Postoperative stone  
remnant

no 63 100
yes 9 14 yes 0 0

Table 3. Assessment of submandibulotomy 
acceptability based on the numerical ranking 
scale
Acceptability of the procedure Frequency Percent
Very comfortable 48 76
Comfortable 9 14
Partially comfortable 3 5
Partially uncomfortable 0 0
Uncomfortable 0 0
Very uncomfortable 3 5
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presented their willingness for reoperation with 
this technique if necessitated. Furthermore, 
most of the studied population declared being 
very comfortable following this approach repre-
senting its efficacy. This rate was almost the 
same in the study of Schapher and colleagues 
(witch have used the transoral approach as 
well) presenting up to the proportions of 91% 
postoperative satisfaction [3].

The most notifying finding of our study is regard-
ing the complete removal of stones in all cases 
regardless of the number of stones due to the 
better exposure of the salivary duct. In con-
trast, other studies presented a complete 
reduction to the maximal rate of 85% [1, 10, 
17].

Studies have not achieved a unanimous 
approach regarding duct marsupialization fol-
lowing sialolithiasis removal, while we have 
found among the total number of 18 recurrenc-
es, only two required surgical intervention and 
the remaining sixteen stones were excreted 
spontaneously. While Johannes Zenk and col-
leagues presented their favor for duct marsupi-
alization [18], Pasquale Capaccio and col-
leagues presented inverse theory [19]. 

Furthermore, significant postoperative symp-
toms, including pain and inflammation, were 
presented in 29 and 24% of the cases. In addi-
tion, in follow-up visits, 44% of the study popu-
lation regained their obstructive symptoms that 
recovered spontaneously or with nonsurgical 
intervention. Based on the literature, choices 
for those with symptomatic recurrent stones 
include intraductal lithotripsy [20, 21]. The last 
surgical option considered for these patients  
is submandibulectomy [22]. Intraductal litho-
tripsy has developed dramatically in recent 
years and its success rate has been estimat- 
ed to be up to 90%. The only limitation of this 
technique is inaccessibility to the exact loca-
tion of the stones. The success rate of this 
technique declines for the treatment of multi-
ple and large stones (more than 8 mm) and 
proximal ones [20, 23]. Laser lithotripsy has 
been developed recently with acceptable out-
comes, though further evaluations are requir- 
ed, in the deep hilar region in special [24]. 
Moreover, Koch and colleagues performed a 
study using a new technique of pneumatic litho-
tripsy. Eventually, they presented 100% suc-
cessful outcomes of stone removal located in 

the deep hilar region [25]. Nevertheless, these 
results should be confirmed through further 
evaluations, especially for stones 8 to 10 mm 
in size. 

In this study, complaints including tasteless-
ness, taste sensation reduction, and foreign 
body sensation were presented in 0%, 11%, 
and 10% of patients, respectively. Salles and 
colleagues performed a similar study demon-
strating no permanent neurological disorder 
among their study population [26]. Johannes 
Zenk and colleagues conducted another study 
presenting neurological complaints as pares-
thesia or anesthesia only in 1% of their study 
population. They also submitted no complaints 
of movement dysfunction or foreign body sen-
sation among their study population [18]. 
Schapher and colleagues conducted their  
study assessing transoral submandibulotomy 
on a significant number of 234 patients. 
Complications including numbness, movement 
dysfunction, anesthesia, and tastelessness 
were presented in 9.1% of their study popula-
tion [3]. Differences in various studies may be 
attributed to the size of the study population, 
the experience of the surgeon, and the facilities 
used during the surgical procedure. 

In this study, only a person required antibiotic 
therapy for postoperative infection. At the same 
time, Capccio and colleagues performed their 
analysis with a similar approach for subman-
dibular gland stone removal. They presented 
that 2.6% (12 cases) of their patients required 
antibiotic therapy because of developing recur-
rent infections [1].

The limitations of this study were the lack of 
comparisons with other types of treatments 
and the restricted study population. We recom-
mend that further multi-centric studies should 
be conducted in the future.

Conclusion

In summary, long-term follow-up of transoral 
submandibulotomy consistent with previous 
studies showed successful outcomes regard-
ing neurological impairment, postoperative 
pain, and inflammation, and complete stone 
removal in special that was found in all of the 
patients. Also, it has better aesthetic outcom- 
es due to not having a neck scar, which is inevi-
table in the old fashion transcervical surgery 
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method. Yet, due to the limited amount of evi-
dence, further studies with a more extensive 
population are recommended. 
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