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Introduction

Salivary calculi are the most common cause of salivary duct 
obstruction. Most of these occur in the submandibular 
gland (SMG) and its ductal system. Based on their location, 
these are classified as proximal and distal. Forty percent 
of SMG stones are located in the distal part of Wharton’s 
duct, which can be simply removed intraorally with a 
transmucosal incision near the duct orifice (1).

However, for hilar stones, the intraoral removal 

technique can be difficult due to their relatively deeper 
position and risk of damage to the lingual nerve (1-4).  
Coupled with the traditional notion that obstructive 
proximal stones lead to a non-functioning gland secondary 
to scarring and fibrosis and increased risk of glandular 
infection, most patients are offered sialadenectomy via a 
transcervical approach instead. 

On the contrary, it has been demonstrated that there 
is good recovery of salivary function after removal of an 
obstructing calculus (5-7). This has formed the basis for a 
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growing number of overseas studies, which have collectively 
demonstrated excellent results with a functioning gland 
and minimal morbidity in intraoral removal of proximal 
or hilar submandibular stones. With the aim to influence 
local practice, in this paper we describe our technique for 
removing hilar submandibular stones and present a review 
of the current literature. We present the following article 
in accordance with the CARE reporting checklist (available 
http://dx.doi.org/10.21037/ajo.2020.03.08).

Methods 

Surgical technique

The patient is placed on the operating table in a supine 
position. Transnasal intubation is preferred with general 
anaesthesia and patient is positioned with a head ring and 
shoulder roll. Preoperatively, local anaesthetic is infiltrated 
submucosally in the floor of mouth region. In the selected, 
compliant patient, local anaesthesia may alone be sufficient.

The surgeon stands on the side contralateral to the stone 
with the assistant on the ipsilateral side pushing the gland 
up with one hand from below. The other hand is utilised to 
retract the cheek with a cheek retractor. A mucosal incision 
is made into mucosa of the floor of mouth. The mucosa is 
then incised with dissecting scissors in a plane parallel to 
the mandible. 

Dissection is continued to identify the lingual nerve 
which will be identified by its white, glistening appearance. 
The nerve is dissected posteriorly until the proximal duct 
and hilum is identified, and gently retracted superiorly away 
from the duct and hilum. Venous bleeding in the region 
of the lingual nerve was controlled with bipolar diathermy 
away from the nerve and applying adrenaline-soaked 
surgical patties over.

The stone is palpated in the hilum with the assistant’s 
hand elevating the gland into the floor of mouth. The hilum 
is incised to release the stone. The wound is irrigated with 
saline and haemostasis is achieved. We leave the incision 
open to heal by secondary intention, without ductoplasty.

Patients and study design

We have performed a retrospective chart review of a single 
surgeon’s experience with hilar submandibular stones who 
underwent intraoral removal with preservation of the SMG 
over the last 9 years. Patient demographics were recorded 
including age, gender, co-morbidities, size and location 

of stone, post-operative course with a particular focus of 
salivary function and status of lingual nerve by clinical 
examination. 

General post-operative complications were recorded, 
which include infection and recurrence of symptoms 
related to sialolithiasis. Post-operative salivary function was 
clinically assessed with palpation of the ipsilateral SMG, 
looking for expression of saliva. 

Formal ethics approval was not required as the study was 
primarily a clinical audit with no identifiable patient data 
included.

Results

Our findings are summarised in Table 1. A total of ten 
cases were included in this series. All patients had a single 
calculus identified and removed. All calculi were palpable 
bimanually. The mean stone diameter is 8 mm (range, 4– 
16 mm). 

Twenty percent of patients (2/10) were done under local 
anaesthesia. One case (1/10) had to be converted from 
local to general anaesthesia due to patient intolerance. The 
remaining 70% of patients (7/10) were performed under 
general anaesthesia.

Intraoral removal of the calculi was successful in all cases, 
with no recorded injury to the lingual nerve intraoperatively. 
All patients were either discharged on the same or following 
day after the operation, with no immediate post-operative 
complications.

One patient had to be re-admitted day 3 post-operation 
due to infection. He developed increasing pain, swelling and 
pus discharge from the ductal orifice. He clinically responded 
well to a short course of intravenous (IV) flucloxacillin and 
regular sialogogues. This patient had a difficult dissection 
into the hilar region where the submandibular calculus was 
located. The calculus was very large and due to difficult 
access, was removed in fragments with subsequent washout.

All patients were routinely followed up in the outpatient 
clinics 2 weeks post-op, with further follow-up as required. 
Thirty percent (3/10) of the patients experienced temporary 
ipsilateral lingual nerve paraesthesia. All patients had 
preserved salivary function post-operatively on clinical 
evaluation. There were no cases of floor of mouth 
contractures or fibrosis and floor of mouth haematomas 
amongst our patients.

One patient encountered recurrent sialadenitis with 
multiple proximal submandibular duct stones 3 months 
post transoral procedure. He later underwent a successful 
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Table 1 Patient characteristics and post-operative outcomes

Case 
number

Age 
(years)

Sex Co-morbidities
Stone 

diameter 
(mm)

Type of 
anaesthesia

General post-
operative 
complications

Post-operative 
lingual nerve  

status

Post-operative 
salivary function 

Follow-up  
period 

(months)

1 74 M Hypertension, 
COPD, obesity

7 General None Preserved Preserved 2

2 40 M None 8 General None Preserved Preserved 2

3 15 F None 6 General None Preserved Preserved 1

4 48 M None 4 General None Preserved Preserved 3 

5 69 M Obesity, type 
2 diabetes, 
hypertension

16 Converted from 
local to general 
due to intolerance

None Preserved Preserved 2

6 34 M None 8 General Floor of mouth 
infection requiring 
IV antibiotics 

Temporary 
ipsilateral 

paraesthesia

Preserved 5

7 47 F None 6 General None Temporary 
ipsilateral 

paraesthesia

Preserved 22

8 53 F None 8 Local None Temporary 
ipsilateral 

paraesthesia

Preserved 26

9 42 F None 9 Local None Preserved Preserved 6

10 46 M None 4 General Recurrent stones Preserved Preserved 12

COPD, chronic obstructive pulmonary disease; IV, intravenous.

transcervical SMG excision 7 months post his transoral 
procedure.

Discussion

The traditional transcervical approach for SMG resection 
remains as the standard operative procedure for treatment 
of intraglandular and large submandibular stones. However, 
this approach is associated with not insignificant risk of 
complications including marginal mandibular nerve injury 
(10% temporary, 3% permanent) (2), risk of lingual and 
hypoglossal nerve palsy and potential cosmetic defects due 
to external scar (8).

Several minimally invasive techniques have been 
suggested and remain in use to remove submandibular 
calculi, including extracorporeal lithotripsy, interventional 
radiology and sialoendoscopy (1,9-11). Nevertheless, 
the success rates for such techniques are variable and 
inappropriate for larger stones or when there is severe 
inflammation of the SMG (12,13). However, the intraoral 
surgical approach can be used to remove reasonably large 

hilar stones with minimal morbidity. Various studies have 
described successful removal for mean stone sizes between 
7–9 mm, up to 30 mm in size (13-15). This approach has 
been used in the excision of SMG as well (4,16,17). It 
is safe in both paediatric and adult populations (17,18). 
A functioning gland can be preserved with low risk of 
conversion to an open operation or subsequent gland 
excision for recurrence. 

Various intraoral techniques have been described in 
the literature (see Table 2). All techniques involve external 
digital pressure in the external submandibular triangle 
region when attempting to facilitate intraoperative exposure 
of the ductal stone.

The advantages of the intraoral technique for removal 
of hilar submandibular stones include decreased post-
operative pain, shorter inpatient stay and shorter operation 
time (12,21). It can also be successfully performed under 
local anaesthetic (12,13,19,22). Recurrent symptoms are 
uncommon post procedure, of which a small fraction is 
secondary to recurrent calculi formation (20,22,23). Post-
operative ranula formation and infection of the SMG 
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Table 2 Summary of intraoral techniques for removal of hilar or proximal submandibular stones

Authors Setting
Number 
of 
patients

Summary of surgical approach and techniques Complications

Combes 
et al. (19)

Local or 
general 
anaesthesia

186 Incision along medial border of sublingual gland. Blunt 
dissection and identification of submandibular duct and lingual 
nerve

6% mild lingual paraesthesia

Limited longitudinal ductotomy directly over stone. Duct and 
floor of mouth each primarily closed with resorbable sutures

4% recurrence requiring subsequent 
sialadenectomy 

Eun  
et al. (12)

General 
anaesthesia

44 Incision through mucosa of lateral floor of mouth from orifice of 
Wharton’s duct to lingual side of retromolar region

No significant complications 
reported

Dissection between Wharton’s duct and sublingual gland, 
followed by removal of sublingual gland

One out of 44 patients (2.3%) had 
transient cervical swelling

Wharton duct isolated along lingual nerve to hilum of SMG. 
Duct incised and stone removed. Mucosa of mouth floor 
sutured without repairing incision site of Wharton’s duct

McGurk 
et al. (2)

Local or 
general 
anaesthesia

55 Oblique incision made from punctum of Wharton’s duct along 
floor of mouth towards third molar tooth

Failure—1.8% 

Dissection begins proximal to body of sublingual gland. Lingual 
nerve and Wharton’s duct identified. Duct incised to deliver 
stone. Incision closed with resorbable sutures

Recurrence—7.3% required 
sialadenectomy 

Lingual nerve paraesthesia 
reported in all patients immediately 
(<1 month) post-operatively 
with no long-term lingual nerve 
complications

Park  
et al. (13)

General 
anaesthesia

75 Mucosal incision along lateral border of sublingual gland. 
Sublingual gland and lingual nerve are then visualised

Recurrence—1.4%

Subsequent identification of “surgical triangle” to expose hilar 
area and SMG. The surgical triangle is defined by the lingual 
nerve, medial border of the mandible and the posterior border 
of the mylohyoid muscle

Lingual nerve paraesthesia reported 
in all patients immediately post-
operatively

Submandibular duct incised and stone removed. Primary 
closure of mucosal incision of floor of mouth without performing 
marsupialisation or ductotomy

Persistent lingual nerve 
paraesthesia—1.4% 

Zhang  
et al. (20)

Not 
mentioned

118 Oblique incision made from punctum of submandibular duct 
along floor of mouth toward the third molar tooth. Sublingual 
gland mobilised and retracted to expose the submandibular 
duct

Residual stone/recurrence—13.6% 

Submandibular duct followed to hilum of the gland, where 
stone is delivered through incision in the duct wall. Duct is then 
closed with resorbable sutures

Failure—0.8% (intraparenchymal 
stone)

Temporary lingual nerve 
paraesthesia (<6 months)—15.3%

Persistent lingual nerve 
paraesthesia—4.3% 

SMG, submandibular gland.
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are very rarely encountered (2,23). The most important 
complication using this technique is perhaps lingual 
nerve injury. However, the bulk of evidence suggests in 
this approach that this is a temporary ipsilateral lingual 
nerve paraesthesia (Table 2—complications), as a result of 
mobilising the lingual nerve away from the operative field 
(12-14,19,20,22-24).

Given the numerous studies demonstrating largely 
successful intraoral removal of hilar submandibular stones, 
the intraoral approach should not be discouraged simply 
due to poor surgical field. Instead, the key clinical decision 
of choosing between transcervical or intraoral approach 
depends on stone palpability (2,13). Park et al. (22) has 
demonstrated that regardless of stone size, location or 
presence of infection, the intraoral technique will more 
likely be successful if calculi are palpable. 

In our case series, all patients had successful intraoral 
removal of hilar submandibular duct stones. Despite the 
one patient who required a subsequent gland excision, the 
possibility of limiting morbidity and potential to preserve 
a functioning ipsilateral gland is sufficient in our opinion 
to warrant attempt at transoral excision. This is especially 
true in our ageing population who not infrequently have 
complaints of xerostomia. Preservation of a functioning 
SMG may provide some useful salivary flow. With the 
exception of our patient with post-operative floor of mouth 
infection, all remaining patients had a short hospital stay 
with no long-term post-operative complications and good 
salivary function from the SMG on the operated side. The 
infection may be a consequence of stone fragmentation and 
difficult exposure. Overall, our results have shown that the 
intraoral technique for removal of hilar stones is safe and 
effective. 

There are a few limitations of our study. Firstly, this is 
a retrospective case series, which limits objective analysis 
of parameters such as post-operative pain and quantitative 
salivary function. Secondly, given the limited number of 
patients reported here, these patient characteristics may not 
be reflective of that of the general population and hence 
the intraoral approach may not be suitable for every patient 
with hilar submandibular stones as a result. Thirdly, post-
operative salivary gland function should ideally be assessed 
objectively with scintigraphy scans, however this can be 
expensive and impractical given the geographic location of 
our patients. Furthermore, we do not have this facility on-
site and hence only able to rely on patient symptom and 
clinical examination during follow-up. Lastly, our results to 
date are representative thus far of a short follow-up period, 

and longer-term follow-up may be warranted. Hence, we 
are unable to account for any long-term complications 
such as recurrence of submandibular calculi, which may 
necessitate repeat intraoral removal or sialadenectomy. 

Conclusions

In conclusion, our experience with using the intraoral 
technique for removal of hilar submandibular calculi 
stones has been successful and safe for a small cohort of 
patients thus far. There has been low morbidity and high 
chance of preservation of a functioning SMG. Our results 
are consistent with other existing studies, which have 
produced similar results. Through this paper, we hope to 
raise a discussion point on the use of transoral approach in 
Australia, as it is not widely performed by local surgeons. 
Hence, the intraoral technique should be encouraged as an 
alternative to sialadenectomy for removing stones in the 
hilum submandibular duct.

Acknowledgments

Funding: None.

Footnote 

Reporting Checklist: The authors have completed the CARE 
reporting checklist. Available at http://dx.doi.org/10.21037/
ajo.2020.03.08

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at http://dx.doi.
org/10.21037/ajo.2020.03.08). The authors have no 
conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved. The study was 
conducted in accordance with the Declaration of Helsinki (as 
revised in 2013). Formal ethics approval was not required as 
the study was primarily a clinical audit with no identifiable 
patient data included. Informed consent was waived.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-

http://dx.doi.org/10.21037/ajo.2020.03.08
http://dx.doi.org/10.21037/ajo.2020.03.08
http://dx.doi.org/10.21037/ajo.2020.03.08
http://dx.doi.org/10.21037/ajo.2020.03.08


Australian Journal of Otolaryngology, 2020Page 6 of 6

© Australian Journal of Otolaryngology. All rights reserved. Aust J Otolaryngol 2020;3:13 | http://dx.doi.org/10.21037/ajo.2020.03.08

commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. McGurk M, Escudier MP, Brown JE. Modern management 
of salivary calculi. Br J Surg 2005;92:107-12.

2. McGurk M, Makdissi J, Brown JE. Intra-oral removal of 
stones from the hilum of the submandibular gland: report 
of technique and morbidity. Int J Oral Maxillofac Surg 
2004;33:683-6.

3. Zenk J, Constantinidis J, Al-Kadah B et al. Transoral 
Removal of Submandibular Stones. Arch Otolaryngol 
Head Neck Surg 2001;127:432-6.

4. Hong KH, Kim YK. Intraoral Removal of the 
Submandibular Gland: A New Surgical Approach. 
Otolaryngol Head Neck Surg 2000;122:798-802.

5. Makdissi J, Escudier MP, Brown JE, et al. Glandular 
function after intraoral removal of salivary calculi from the 
hilum of the submandibular gland. Br J Oral Maxillofac 
Surg 2004;42:538-41.

6. Yoshimura Y, Morishita T, Sugihara T. Salivary gland 
function after sialolithiasis: scintigraphic examination of 
submandibular glands with 99mTc-pertechnetate. J Oral 
Maxillofac Surg 1989;47:704-10.

7. van den Akker HP, Busemann-Sokole E. Submandibular 
gland function following transoral sialolithectomy. Oral 
Surg Oral Med Oral Pathol 1983;56:351-6.

8. Bates D, O'Brien CJ, Tikaram K, et al. Parotid and 
submandibular sialadenitis treated by salivary gland 
excision. Aust N Z J Surg 1998;68:120-4.

9. Drage NA, Brown JE, Escudier MP, et al. Interventional 
Radiology in the Removal of Salivary Calculi. Radiology 
2000;214:139-42.

10. Nahlieli O, Baruchin AM. Long-Term Experience With 
Endoscopic Diagnosis and Treatment of Salivary Gland 
Inflammatory Diseases. Laryngoscope 2000;110:988-93.

11. Zenk J, Bozzato A, Gottwald F, et al. Extracorporeal 
Shock Wave Lithotripsy of Submandibular Stones: 
Evaluation after 10 Years. Ann Otol Rhinol Laryngol 
2004;113:378-83.

12. Eun YG, Chung DH, Kwon KH. Advantages of intraoral 
removal over submandibular gland resection for proximal 

submandibular stones. Laryngoscope 2010;120:2189-92.
13. Park HS, Pae SY, Kim KY et al. Intraoral removal of 

stones in the proximal submandibular duct: Usefulness 
of a surgical landmark for the hilum. Laryngoscope 
2013;123:934-7.

14. Roh JL, Park CI. Transoral removal of submandibular 
hilar stone and sialodochoplasty. Otolaryngol Head Neck 
Surg 2008;139:235-9.

15. Woo SH, Kim JP, Kim JS et al. Anatomical recovery of the 
duct of the submandibular gland after transoral removal 
of a hilar stone without sialodochoplasty: evaluation 
of a phase II clinical trial. Br J Oral Maxillofac Surg 
2014;52:951-6.

16. Hong KH, Yang YS. Surgical results of the intraoral 
removal of the submandibular gland. Otolaryngol Head 
Neck Surg 2008;139:530-4.

17. Hughes CA, Brown J. Pediatric trans-oral submandibular 
gland excision: A safe and effective technique. Int J Pediatr 
Otorhinolaryngol 2017;93:13-6.

18. Woo SH, Jang JY, Park GY et al. Long-term outcomes 
of intraoral submandibular stone removal in children as 
compared with adults. Laryngoscope 2009;119:116-20.

19. Combes J, Karavidas K, McGurk M. Intraoral removal 
of proximal submandibular stones--an alternative to 
sialadenectomy? Int J Oral Maxillofac Surg 2009;38:813-6.

20. Zhang L, Escudier M, Brown J, et al. Long-term outcome 
after intraoral removal of large submandibular gland 
calculi. Laryngoscope 2010;120:964-6.

21. Shashinder S, Morton RP, Ahmad Z. Outcome and 
relative cost of transoral removal of submandibular calculi. 
J Laryngol Otol 2011;125:386-9.

22. Park JS, Sohn JH, Kim JK. Factors influencing intraoral 
removal of submandibular calculi. Otolaryngol Head Neck 
Surg 2006;135:704-9.

23. Schapher M, Mantsopoulos K, Messbacher ME, et al. 
Transoral submandibulotomy for deep hilar submandibular 
gland sialolithiasis. Laryngoscope 2017;127:2038-44.

24. Dong SH, Kim SH, Doo JG, et al. Risk Factors for 
Complications of Intraoral Removal of Submandibular 
Sialoliths. J Oral Maxillofac Surg 2018;76:793-8.

doi: 10.21037/ajo.2020.03.08
Cite this article as: Lim JWJ, Hasan Z, Cass A. The intraoral 
approach for removal of hilar submandibular stones: a case 
series and review of the literature. Aust J Otolaryngol 2020;3:13.

https://creativecommons.org/licenses/by-nc-nd/4.0/

