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ABSTRACT
Sialolithiasis, or the formation of stones within the salivary glands, is a common cause of the 
submandibular gland’s duct obstruction, which can lead to submandibular abscesses. We reported 
the case of a 56-year-old man with a submandibular abscess caused by sialolithiasis of the left 
submandibular gland. A 56-year-old male patient came with complaints of swelling and pain in 
the left submandibular area for one week. Patients also reported fever, dysphagia, and increased 
pain while eating. Physical examination showed diffuse swelling and redness in the left 
submandibular area. Head MSCT and panoramic radiography revealed the presence of stones in 
the duct of the left submandibular gland. The patient underwent surgical treatment for stone 
removal and abscess drainage. Postoperative follow-up showed significant improvement in the 
patient’s condition without complications. If left untreated, sialolithiasis is a primary cause of 
blockage of the submandibular gland’s duct, which can result in infections and abscesses. Prompt 
and appropriate treatment, including abscess drainage and stone removal, is essential to reduce 
morbidity. Early diagnosis through anamnesis, physical examination, and imaging are the keys to 
good outcomes. A submandibular abscess caused by sialolithiasis of the submandibular gland 
requires quick and appropriate treatment. Surgical treatment with abscess drainage and stone 
removal provides satisfactory results without complications.

Introduction

Sialolithiasis is the formation of stones or calculus 
within the salivary glands, mainly in the submandibu-
lar glands. This condition is a significant cause of sali-
vary gland duct obstruction, which can lead to various 
complications if not treated quickly and appropriately 
[1,2]. The submandibular gland is one of the three 
main salivary glands at the bottom of the jaw. These 
glands produce most of the saliva needed for the 
digestive process and lubrication of the mouth. The 
ducts of the submandibular gland, or Wharton ducts, 
are the main pathways through which saliva flows into 
the oral cavity [3].

Sialolithiasis often occurs in the submandibular 
glands due to the thicker chemical composition of 
saliva and the long, winding duct paths [4]. These fac-
tors facilitate the deposition of minerals that eventually 

form the stones or calculus. These stones can vary in 
size and number, ranging from small and asymptomatic 
to large, and cause total obstruction [5]. The clinical 
symptoms of sialolithiasis can differ depending on the 
location and size of the stone. Common symptoms 
include pain and swelling in the affected gland area, 
especially when eating. This pain is caused by increased 
saliva production blocked by the presence of stones, 
causing pressure and inflammation in the glands [6,7].

Complications of poorly treated sialolithiasis can 
include infection of the salivary glands, which can 
develop into abscesses. A submandibular abscess is a 
severe condition characterized by the accumulation of 
pus within the glandular tissue due to a bacterial 
infection [8]. This condition can cause severe pain, 
fever, and significant swelling [9].

Diagnosing sialolithiasis is usually done through care-
ful anamnesis, physical examination, and confirmation 
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with imaging techniques such as ultrasound and pan-
oramic radiography [10]. This imaging is essential for 
determining the location and size of the stone, as well 
as for planning appropriate handling actions [11].

Treatment of sialolithiasis can vary from conservative 
approaches to surgical interventions, depending on the 
severity and symptoms the patient is experiencing. 
Conservative approaches include good hydration, gland 
massage, and sialogogues to stimulate saliva flow [12]. 
Surgical intervention may be needed to remove the 
stone or drain the abscess in case of infection [13]. This 
report aimed to present the outcome of surgical inter-
vention of submandibular gland sialolithiasis while 
highlighting the importance of early diagnosis and 
accurate management of sialolithiasis complications.

Patient

Subjective and objective examinations

This surgical case report is presented according to 
SCARE criteria [14]. A 56-year-old male patient came to 
the Emergency Department of the Regional Hospital 
with complaints of swelling of the lower jaw accompa-
nied by fever from two days ago. The patient also expe-
rienced nausea, difficulty in swallowing, and pain that 
intensified during eating. He also experienced tooth-
ache and tooth mobility one week before admission. 
There was no history of trauma. The patient was seen 
to be weak upon admission, with vital signs: blood 
pressure 129/67 mmHg; heart rate 76 bpm; respiratory 
rate 20 bpm, temperature 36.7 °C. The patient’s oxygen 
saturation was consistently above 96% upon admission.

Physical examination demonstrated diffuse swelling 
in the submandibular region, soft and tender on pal-
pation. The margin of the swelling was well-defined 
and had a color similar to that of the surrounding skin. 
Intraoral examination revealed no abnormalities (Figure 
1). Oral hygiene was moderate, with some calculus 

accumulation on the lingual face of the tooth. The 
patient was treated with parenteral medication, includ-
ing Ondansetron, Ketorolac, Ranitidine, and Asering®.

Ketorolac was used to relieve the patient’s pain. The 
patient also experienced nausea upon admission; 
therefore, Ondansetron was administered. The patient 
was found to be weak upon admission. Asering® was 
administered to provide stable electrolyte condition 
and prevent the patient’s dehydration. The medication 
was aimed to manage the signs and symptoms expe-
rienced by the patient and to prepare the patient for 
the operative treatment.

Panoramic, anteroposterior, and lateral radiography 
revealed a well-defined, lobulated, irregular-shaped 
radiopaque mass within the submandibular region 
(Figure 2). No additional stones are noted in the imme-
diate vicinity. Head Multi-Slice Computed Tomography 
(MSCT) revealed a hyperdense mass surrounded with a 
hypodense shadow, reflecting the presence of stones 
in the duct of the left submandibular gland (Figure 3). 
The patient was diagnosed with submandibular 
abscess et causa submandibular gland sialolithiasis, 
and stone and partial gland removal were planned.

Surgical technique

Under general anesthesia, the stone and partial sub-
mandibular gland were surgically removed, along with 
the drainage of the submandibular abscess. 
Submandibular surgical access was established. Tissue 
dissection was done layer by layer including skin, con-
nective tissue, until the platysma muscle. The subman-
dibular gland was dissected out and partial removal of 
the submandibular gland was done. After the subman-
dibular gland specimen evacuation, it was dissected to 
reveal the salivary gland stone, measuring approxi-
mately 1.2 cm (Figure 4). Postoperative medication, 
including intravenous antibiotics and symptomatic 
medication, was given. These regimens includes 

Figure 1.  (A) Intraoral and (B) extraoral examination.
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Ceftriaxone injection 1 g/12 h, Metronidazole injection 
500 mg/8 h, Dexamethasone injection 5 mg/12 h, 
Ketorolac injection 30 mg/8 h, Paracetamol injection 
500 mg/8 h, and Ranitidine injection 50 mg/12 h.

Results

The patient was followed up seven days after the 
operation. Pain and swelling decreased significantly, 
and there was slight edema in the submandibular 
region. There were no wound-healing complications or 
postoperative complications with extraoral sutures 
intact and no dehiscence (Figure 5). The sutures were 
removed during this follow-up period. After the 
follow-up period, the patient was discharged with a 
stable and complication-free condition.

Discussion

Sialolithiasis is the leading cause of obstruction of the 
duct of the submandibular gland [15]. Complications 
such as abscesses can occur if the obstruction is not 

resolved quickly [16]. Prompt and appropriate treat-
ment, including abscess drainage and stone removal, 
is essential to reduce morbidity [17]. Early diagnosis 
through anamnesis, physical examination, and imaging 
are crucial for good outcomes [18].

Our patient had moderate oral hygiene and calculus 
accumulation on the lingual faces of the anterior 
tooth. Oral bacteria, as such accumulated in the calcu-
lus, serves to form the organic component of the sali-
vary stones [19]. Bacteria including S. aureus, as well as 
anaerobic bacteria such as Prevotella, Fusobacterium, 
and Peptostreptococcus are known to cause sialolithia-
sis. These bacteria cause retrograde infection into the 
salivary duct and cause this condition [20].

Imaging modalities including conventional radiog-
raphy, ultrasound imaging, computed tomography, 
and cone beam computed tomography are available 
for sialolithiasis diagnosis [21,22]. Computed tomog-
raphy is quite useful in circumstances when other 
procedures yield confusing results. When used with 
the soft tissue and bone methodology, a CT scan can 
readily identify an associated abscess or ranula. A CT 

Figure 2.  (A) Panoramic radiography, (B) Anteroposterior, and (C) Lateral radiography revealing the radiopaque submandibular 
gland stone.
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scan is often performed with or without contrast 
enhancement in order to distinguish between vascu-
lar structures and calculi [23]. CT scan was chosen in 

this case because this modality is readily available in 
our facility and it can precisely project the location of 
the gland stone.

Figure 4. S urgical removal of the submandibular gland and the sialolith, (A) submandibular approach for submandibular gland 
removal, (B) Tissue dissection layer by layer including skin, connective tissue and platysma muscle, (C) Exposing the submandib-
ular gland, (D) Removal of the submandibular gland, (E) Size of the siaolith and the gland, (F) Suturing layer by layer.

Figure 3.  Multi-slice computed tomography revealed a hyperdense mass surrounded by hypodense shadow, reflecting the pres-
ence of stones in the duct of the left submandibular gland.
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Removal of sialolith by excision of the submandibu-
lar gland is a surgical procedure performed to address 
stones in the submandibular gland that cause obstruc-
tion. Preoperative preparation includes clinical evalua-
tion, diagnostic imaging, and patient counseling [24]. 
The procedure is performed under general anesthesia, 
starting with an incision of the skin under the jaw to 
expose the glands. The submandibular gland is then 
isolated from the surrounding tissue, and the Wharton 
duct is tied before the gland and stone are carefully 
removed [25].

In this case, the extraoral approach, namely the 
submandibular approach, is preferred. The clinical 
assessment serves as the foundation for the intra- or 
extra-oral approach. It is well acknowledged that when 
the sialolithiasis is anteriorly localized, the intraoral 
technique should be used [19]. The stone in this case 
was located postero-inferiorly, even below the level of 
the inferior margin of the mandible. Therefore, an 
extraoral approach was preferred.

After the gland is removed, the surgical area is 
examined and cleaned to ensure no stone residues or 
infections, and the surgical wound is closed layer by 
layer [26]. Postoperatively, patients are monitored for 
signs of complications such as infection or nerve 
injury and given analgesics and antibiotics to prevent 
infection [27]. Follow-up visits are scheduled to mon-
itor wound healing and gland function, with addi-
tional imaging checks if needed [28]. However, a 
culture examination was not performed in this patient 
treatment, making it the limitation of this case 
management.

Although this procedure is effective, some possible 
complications include wound infections, hematomas, 
mandibular marginal nerve injuries, the formation of 
salivary fistulas, and postoperative swelling and pain. 
Complication such as infection occurred in 14.6% of 
the cases, nerve injuries occurred in 16% of the cases, 
and inflammatory events occurred in 25.3% of the 
cases [29,30]. However, with proper treatment, postop-
erative outcomes are generally good, with minimal risk 
of long-term complications [31].

Excision of the submandibular gland is often neces-
sary in severe cases of sialolithiasis, especially if the 
stone is large, located deeply, or causes repeated 
infections and abscesses. This procedure ensures total 
removal of the affected stones and glands, preventing 
further complications such as chronic infections and 
permanent damage to the glands [32]. Excision is per-
formed due to the stone’s size and location, recurrent 
infection complications, and failure of non-surgical 
methods [33]. This approach ensures good outcomes 
and minimal risk of long-term complications.

Other treatment options may be considered before 
excising a submandibular gland. Conservative thera-
pies such as hydration, gland massage, sialogogue, 
and antibiotics to treat secondary infections are often 
the first steps. Massaging the external aspect of the 
gland can be done after each meal. Daily intake of 
1.5 L of water also includes conservative nonsurgical 
management for these cases [19]. In addition, mini-
mally invasive procedures such as sial-endoscopy and 
extracorporeal lithotripsy can remove or destroy stones 
without significant surgery [34,35]. Sialoendoscopy 

Figure 5. E xamination during 7th day postoperatively, (A) extraoral examination revealing no swelling of the left submandibular 
region (B) extraoral suture, intact, no bleeding and no dehiscence.
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involved localizing the stone using a camera and abla-
tion of the stone. Extracorporeal lithotripsy or 
Extracorporeal Shock Wave Lithotripsy (ESWL) were 
shown to give satisfactory results with very few side 
effects. This modality can easily be considered as 
first-line treatment of sialolithiasis [34]. Extracorporeal 
lithotripsy can be used especially in stones greater 
than 4 mm in size [19].

Conclusion

A submandibular abscess caused by sialolithiasis glan-
dular submandibular requires prompt and appropriate 
treatment. In this case, surgical treatment with abscess 
drainage and stone removal provides satisfactory 
results without complications.

Author contributions

Conceptualization, B.P.S.; data curation, D.A.N.B., A.W., F.J.M.; 
writing—original draft preparation, D.A.N.B., A.W.; writing—
review and editing, B.P.S.; visualization, F.J.M. All authors have 
read and agreed to the final version of the manuscript.

Ethic statement

This study is a case report and our institution does not 
require an ethical clearance for this type of study. Written 
informed consent from the patient was acquired for the 
examination, treatment, and also the publication of this case.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

The examination and treatment of the patient in this case 
were funded by health insurance. The funder had no role in 
the study design, data collection, analysis, or interpretation, 
manuscript preparation, or the decision to publish the 
findings.

Data availability statement

The data presented in this case report are available 
on-request to the corresponding author.

References

	 [1]	 Ogle OE. Salivary gland diseases. Dent Clin North Am. 
2020;64(1):87–104. doi: 10.1016/j.cden.2019.08.007.

	 [2]	 Armstrong MA, Turturro MA. Salivary gland emergen-
cies. Emerg Med Clin North Am. 2013;31(2):481–499. 
doi: 10.1016/j.emc.2013.01.004.

	 [3]	 Kusunoki T, Homma H, Kidokoro Y, et  al. Cervical fistula 
caused by submandibular sialolithiasis. Clin Pract. 
2017;7(4):985. doi: 10.4081/cp.2017.985.

	 [4]	 Kraaij S, Karagozoglu KH, Forouzanfar T, et  al. Salivary 
stones: symptoms, aetiology, biochemical composition 
and treatment. Br Dent J. 2014;217(11):E23–E23. doi: 
10.1038/sj.bdj.2014.1054.

	 [5]	 Su Y, Zhang K, Ke Z, et  al. Increased calcium and de-
creased magnesium and citrate concentrations of sub-
mandibular/sublingual saliva in sialolithiasis. Arch Oral 
Biol. 2010;55(1):15–20. doi: 10.1016/j.archoralbio.2009. 
11.006.

	 [6]	 Botha A, Jacobs F, Postma C. Retrospective analysis of 
etiology and comorbid diseases associated with 
Ludwig’s Angina. Ann Maxillofac Surg. 2015;5(2):168. 
doi: 10.4103/2231-0746.175758.

	 [7]	 Patel S, Bhatt AA. Imaging of the sublingual and sub-
mandibular spaces. Insights Imaging. 2018;9(3):391–401. 
doi: 10.1007/s13244-018-0615-4.

	 [8]	 Shah GV. MR imaging of salivary glands. Neuroimaging 
Clin N Am. 2004;14(4):777–808. doi: 10.1016/j.nic.2004. 
07.010.

	 [9]	 Koch M, Sievert M, Iro H, et  al. Ultrasound in inflamma-
tory and obstructive salivary gland diseases: own expe-
riences and a review of the literature. J Clin Med. 
2021;10(16):3547. doi: 10.3390/jcm10163547.

	[10]	 Cartwright KAV, Hardingham M. Abscess formation by 
Haemophilus paraphrophilus secondary to a submandib-
ular salivary calculus. J Infect. 1983;6(1):101–102. doi: 
10.1016/S0163-4453(83)96266-7.

	[11]	 Bridwell RE, Oliver JJ, Griffiths SA, et  al. Sialolithiasis 
with abscess: an uncommon presentation of a Ludwig’s 
angina mimic. Am J Emerg Med. 2020;38(6):1295.e1–e2. 
doi: 10.1016/j.ajem.2020.01.010.

	[12]	 Wakoh M, Goto TK, Matsuzaka K, et  al. Sialo-cutaneous 
fistula with ectopic submandibular gland sialolith, reveal-
ing a hidden ipsilateral enlarged and elongated styloid 
process: a consideration based on CT findings. Oral Radiol. 
2021;37(2):336–344. doi: 10.1007/s11282-020-00481-8.

	[13]	 Knopf A. Sonography of major salivary glands. In: 
Ultrasonography of the head and neck. Cham Springer 
International Publishing; 2019. p. 235–257. doi: 
10.1007/978-3-030-12641-4_11.

	[14]	 Sohrabi C, Mathew G, Maria N, et  al. The SCARE 2023 
guideline: updating consensus surgical CAse REport 
(SCARE) guidelines. Int J Surg. 2023;109(5):1136–1140. 
doi: 10.1097/JS9.0000000000000373.

	[15]	 Tymofieiev O, Cherniak O. Ultrasound in the detection of 
floating sialoliths. J Diagn Treat Oral Maxillofac Pathol. 
2019;3(8):196–197. doi: 10.23999/j.dtomp.2019.8.2.

	[16]	 Stegmann A, Iro H, Koch M. Pediatric submandibular 
gland sialolithiasis with salivary–cutaneous fistula: case 
report on gland–preserving treatment with combined 
endoscopic–transcutaneous surgery. Am J Otolaryngol 
Head Neck Surg. 2018;1:1003.

	[17]	 Ha D-L, Ryu H-S, Kim G-W, et  al. Fistula of the subman-
dibular gland presenting as a painful mass in the neck: 
a rare case. Ann Dermatol. 2020;32(1):81–83. doi: 
10.5021/ad.2020.32.1.81.

	[18]	 Ballal R, Banu K, Pandya K. A submandibular sialolith 
of an unusual size presenting with a cervical fistula 
mimicking a branchial fistula: a case report. J Health 

https://doi.org/10.1016/j.cden.2019.08.007
https://doi.org/10.1016/j.emc.2013.01.004
https://doi.org/10.4081/cp.2017.985
https://doi.org/10.1038/sj.bdj.2014.1054
https://doi.org/10.1016/j.archoralbio.2009.11.006
https://doi.org/10.1016/j.archoralbio.2009.11.006
https://doi.org/10.4103/2231-0746.175758
https://doi.org/10.1007/s13244-018-0615-4
https://doi.org/10.1016/j.nic.2004.07.010
https://doi.org/10.1016/j.nic.2004.07.010
https://doi.org/10.3390/jcm10163547
https://doi.org/10.1016/S0163-4453(83)96266-7
https://doi.org/10.1016/j.ajem.2020.01.010
https://doi.org/10.1007/s11282-020-00481-8
https://doi.org/10.1007/978-3-030-12641-4_11
https://doi.org/10.1097/JS9.0000000000000373
https://doi.org/10.23999/j.dtomp.2019.8.2
https://doi.org/10.5021/ad.2020.32.1.81


Case Reports in Plastic Surgery and Hand Surgery 7

Allied Sci NU. 2016;06(02):066–068. doi: 10.1055/s-0040- 
1708644.

	[19]	 Duong LT, Kakiche T, Ferré F, et  al. Management of an-
terior submandibular sialolithiasis. J Oral Med Oral Surg. 
2019;25(2):16. doi: 10.1051/mbcb/2018039.

	[20]	 Adhikari R, Soni A. Submandibular sialadenitis and si-
aladenosis. Treasure Island (FL): StatPearls Publishing; 
2022.

	[21]	 Aiyekomogbon JO, Babatunde LB, Salam AJ. 
Submandibular sialolithiasis: the roles of radiology in its 
diagnosis and treatment. Ann Afr Med. 2018;17(4):221–
224. doi: 10.4103/aam.aam_64_17.

	[22]	 Singh SR, Mashigo NJ. Cone beam computed tomogra-
phy use in sialolithiasis of the submandibular salivary 
gland. S Afr Dent. J. 2023;78(04):218. doi: 10.17159/sadj.
v78i04.16411.

	[23]	 Pachisia S, Mandal G, Sahu S, et  al. Submandibular sialoli-
thiasis: a series of three case reports with review of litera-
ture. Clin Pract. 2019;9(1):1119. doi: 10.4081/cp.2019.1119.

	[24]	 Jayachandran S, Bakyalakshmi K, Singh KS. Giant sub-
mandibular sialolith presenting with sialocutaneous 
and sialo-oral fistula: a case report and review of liter-
ature. JIAOMR. 2011;23: s 491–S494. doi: 10.5005/
jp-journals-10011-1207.

	[25]	 Salilkumar K, Gopakumar KP, Divya GM, et  al. An un-
usual sequel of submandibular gland calculus—A case 
report. Indian J Otolaryngol Head Neck Surg. 
2006;58(3):303–304. doi: 10.1007/BF03050851.

	[26]	 Karengera D, Yousefpour A, Reychler H. Unusual elimina-
tion of a salivary calculus. Int J Oral Maxillofac Surg. 
1998;27(3):224–225. doi: 10.1016/S0901-5027(98)80017-9.

	[27]	 Panuganti BA, Baldassarre RL, Bykowski J, et  al. Chronic 
sialadenitis with sialolithiasis associated with parapha-

ryngeal fistula and tonsillolith. Radiol Case Rep. 
2017;12(3):519–522. doi: 10.1016/j.radcr.2017.06.002.

	[28]	 Tymofieiev OO, Ushko NO, Fesenko II, et  al. Suppurative 
mastoid lymphadenitis mimicking mastoiditis: a case 
report. J Korean Assoc Oral Maxillofac Surg. 
2021;47(5):398–402. doi: 10.5125/jkaoms.2021.47.5.398.

	[29]	 Cherniak O, Fesenko I. Effectiveness of ultrasound in 
verification of the mucus plugs and sialoliths of the 
Wharton′s duct. J Diagn Treat Oral Maxillofac Pathol. 
2019;3(5):144–153. doi: 10.23999/j.dtomp.2019.5.3.

	[30]	 Berini-Aytes L, Gay-Escoda C. Morbidity associated with 
removal of the submandibular gland. J Craniomaxillofac 
Surg. 1992;20(5):216–219. doi: 10.1016/S1010-5182(05) 
80318-X.

	[31]	 Lommen J, Schorn L, Roth B, et  al. Sialolithiasis: retro-
spective analysis of the effect of an escalating treat-
ment algorithm on patient-perceived health-related 
quality of life. Head Face Med. 2021;17(1):8. doi: 
10.1186/s13005-021-00259-1.

	[32]	 Koch M, Mantsopoulos K, Müller S, et  al. Treatment of 
sialolithiasis: what has changed? An update of the 
treatment algorithms and a review of the literature. J 
Clin Med. 2021;11(1):231. doi: 10.3390/jcm11010231.

	[33]	 Hammett JT, Walker C. Sialolithiasis; 2025. https://www.
ncbi.nlm.nih.gov/books/NBK549845/

	[34]	 Lafont J, Graillon N, Hadj Saïd M, et  al. Extracorporeal 
lithotripsy of salivary gland stone: A 55 patients study. 
J Stomatol Oral Maxillofac Surg. 2018;119(5):375–378. >. 
doi: 10.1016/j.jormas.2018.03.006.

	[35]	 Koch M, Schapher ML, Mantsopoulos K, et al. Simultaneous 
application of ultrasound and sialendoscopy and its value 
in the management of sialolithiasis. Ultraschall Med. 
2022;43(3):289–297. doi: 10.1055/a-1270-7174.

https://doi.org/10.1055/s-0040-1708644
https://doi.org/10.1055/s-0040-1708644
https://doi.org/10.1051/mbcb/2018039
https://doi.org/10.4103/aam.aam_64_17
https://doi.org/10.17159/sadj.v78i04.16411
https://doi.org/10.17159/sadj.v78i04.16411
https://doi.org/10.4081/cp.2019.1119
https://doi.org/10.5005/jp-journals-10011-1207
https://doi.org/10.5005/jp-journals-10011-1207
https://doi.org/10.1007/BF03050851
https://doi.org/10.1016/S0901-5027(98)80017-9
https://doi.org/10.1016/j.radcr.2017.06.002
https://doi.org/10.5125/jkaoms.2021.47.5.398
https://doi.org/10.23999/j.dtomp.2019.5.3
https://doi.org/10.1016/S1010-5182(05)80318-X
https://doi.org/10.1016/S1010-5182(05)80318-X
https://doi.org/10.1186/s13005-021-00259-1
https://doi.org/10.3390/jcm11010231
https://www.ncbi.nlm.nih.gov/books/NBK549845/
https://www.ncbi.nlm.nih.gov/books/NBK549845/
https://doi.org/10.1016/j.jormas.2018.03.006
https://doi.org/10.1055/a-1270-7174

	Submandibular abscess originated from submandibular gland sialolithiasis: a case report
	ABSTRACT
	Introduction
	Patient
	Subjective and objective examinations
	Surgical technique

	Results
	Discussion
	Conclusion
	Author contributions
	Ethic statement
	Disclosure statement
	Funding
	Data availability statement
	References


