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ABSTRACT

Background: Aplasia of the salivary glands, either partial or involving all the major and possibly the minor salivary glands, is 
a very rare cause of hyposalivation. The aim of this case report is to present a case of aplasia of the major and minor salivary 
glands and discuss the relevant literature.
Methods: A 23-year-old woman, with a non-contributory medical and family history was referred due to rampant caries, that 
could not be attributed to any obvious aetiology. No sicca symptoms, previous parotid gland swelling or general symptoms 
were reported. Clinically, oral mucosa dryness and extended dental erosions and caries were observed, while the orifices of the 
excretory ducts of the parotid and submandibular salivary glands were not evident. Unstimulated and stimulated saliva flow 
rates were severely diminished, while a diagnostic biopsy of the lower lip revealed absence of minor salivary glands. Detailed 
hematologic and immunological investigations to exclude systemic disorders were also within normal limits. Ultrasound and 
magnetic resonance imaging revealed the absence of all major salivary glands, confirming the clinical diagnosis of congenital 
aplasia of the salivary glands.
Results: Oral hygiene instructions and dietary advice were given while dental products with fluoride and saliva substitutes 
were administered and appropriate dental treatment was implemented. Regular dental follow-up was also advised.
Conclusions: Timely diagnosis of aplasia of the salivary glands is important, considering the detrimental effects of the absence 
of saliva on oral health. Management consists of the use of saliva substitutes, nutritional adaptation, maintenance of oral health 
and regular dental follow-ups.
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INTRODUCTION

Chronic xerostomia, the subjective sensation of 
dry mouth, is a common symptom in the general 
population (10 to 46%) [1]. It accounts for 12 to 47% 
of elderly population and 10 to 19.3% of younger 
population (usually at their early 30s) [2]. 
In about 90% of cases, xerostomia is associated with 
the use of several xerostomic medications. In fact, 
more than 400 medications have been associated 
with xerostomia, the most common ones being anti-
depressants, antihypertensives and antihistamines. 
Apart from the type of the drug, the number of 
medications received seems to be of major importance, 
since it has been estimated that the probability of 
xerostomia development increases 1.12 times with 
each medication added [1]. Less frequently, xerostomia 
may be caused by systemic diseases, such as diabetes 
mellitus and Sjögren’s syndrome, or other systematic 
conditions, such as autoimmune thyroid disease, 
rheumatoid arthritis, graft-versus-host disease, viral 
and bacterial infections, granulomatous diseases, e.g. 
sarcoidosis, Parkinson’s disease, and several others [2]. 
Congenital aplasia of the salivary glands, affecting 
either a subset or all the major (and possibly the 
minor) salivary glands, is a very rare cause of 
xerostomia [3]. Aplasia of the major salivary glands 
mainly affects the parotid salivary gland, unilaterally 
or bilaterally, and less frequently the submandibular 
salivary glands. In addition, it may often be associated 
with other ectodermal defects including several 
syndromes [4]. Hyposalivation caused by aplasia 
of the salivary glands may lead to several problems, 
such as dysphagia, dysgeusia, rampant dental caries, 
susceptibility to oral infections and even malnutrition 
and psychological problems [2]. Although congenital 
aplasia of the salivary glands is a rare condition, 
clinicians should be aware of this entity due to the 
detrimental effects on patient’s quality of life.
The aim of this study is to present a rare case of 
aplasia of the major and minor salivary glands and 
discuss the relevant literature.

CASE DESCRIPTION AND RESULTS

A 23-year-old female, non-smoker, patient was 
referred by her dentist to the Department of Oral 
Pathology & Medicine and Hospital Dentistry 
(National and Kapodistrian University of Athens, 
Greece) on September 15th, 2014, due to rampant 
dental caries that could not be attributed to any 
obvious aetiology. The patient did not report Figure 1. Patient’s photograph showing exfoliative cheilitis.

xerostomia, xeropthalmia or general symptoms; there 
was no history of parotid or submandibular gland 
swelling. The physical examination was unremarkable 
while her medical and family history was non-
significant. 
Clinically, exfoliative cheilitis (Figure 1), extended 
dental erosions, rampant caries and multiple resin and 
sealant restorations throughout the upper and lower 
dentition were observed (Figures 2A, 2B). White 
striated lesions with features of lichenoid reaction and/
or frictional keratosis were also noted on the buccal 
mucosa bilaterally, in contact with resin restorations 
and carious teeth (Figures 2C, 2D). Noticeably, it was 
not possible to identify the parotid papillae and their 
orifices on the buccal mucosa bilaterally (Figures 
2C, 2D) nor the orifices of the excretory ducts of the 
submandibular salivary glands at the floor of the 
mouth (Figure 2B); further, no free saliva was present 
at the floor of the mouth (Figure 2B). In addition, the 
parotid and submandibular glands were not detected 
on palpation. Sialometry showed null unstimulated 
saliva flow rate (0 ml/5 min) and significantly reduced 
stimulated saliva flow rate (0.1 ml/5 min) [5]. Detailed 
hematologic, biochemical, and immunological 
investigations, were also carried out to exclude 
systemic disorders such as diabetes mellitus (glucose 
levels and HbA1C), Sjögren’s syndrome (anti-
SS-A and anti-SS-B antibodies), sarcoidosis (serum 
angioconverting enzyme, calcium levels etc.), but they 
were within normal limits [2]. A diagnostic biopsy 
of the lower lip was attempted in order to further 
investigate the possibility of Sjögren’s syndrome, but 
it proved fruitless, since no minor salivary glands were 
found. With a possible diagnosis of congenital aplasia 
of the salivary glands, imaging was performed; both 
ultrasound (U/S) and magnetic resonance imaging 
(MRI) revealed the absence of all major salivary 
glands (Figure 3), confirming the clinical diagnosis 
of congenital aplasia of the major salivary glands. 
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There were neither other dental abnormalities nor 
skin, hair or nail defects that could imply the presence 
of a syndrome. The patient was informed of the nature 
of the condition and the risks and complications 
associated with chronic xerostomia. Daily dental 
products with fluoride and saliva substitutes were 
administered and advice for nutritional modification 
was given. In addition, the patient received 

appropriate dental treatment and was advised for 
regular dental prophylaxis and follow-up. 

DISCUSSION

The term xerostomia describes the subjective 
sensation of oral dryness, which is frequently, 

Figure 2. Photographs showing findings of clinical examination of the oral cavity.
A and B = extended dental erosions, rampant dental caries and multiple resin and sealant restorations are observed. Note the absence of free 
saliva at the floor of the mouth; also, the orifices of the Wharton’s duct of the submandibular glands are not discerned (B).
C and D = white striated lesions of the buccal mucosa bilaterally in contact with resin restorations and carious teeth are noted; there is 
absence of the parotid papillae of the Stenson’s ducts.

Figure 3. Magnetic resonance imaging examination revealing the absence of major salivary glands: A = axial; B = coronal; C = sagittal. 
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but not always, caused by an actual salivary gland 
dysfunction with ensuing decrease in saliva flow 
(hyposalivation). In the latter case, the aetiology is 
multifactorial; in most patients, xerostomia is a drug-
induced condition while, less frequently, it may be 
associated with systemic diseases, such as diabetes 
mellitus, Sjögren’s syndrome, sarcoidosis, human 
immunodeficiency virus-infection etc., as well as with 
head and neck radiation [6,7]. However, xerostomia 
due to a congenital lack of salivary glands is very rare.
Salivary gland aplasia was first described in 1885 by 
Gruber [8]. Since then, only a few cases of aplasia, 
incomplete aplasia or hypoplasia have been reported 
in the literature [3,4,9-19]. Pham Dang et al. [16] 
in 2010 reported 35 cases of agenesis of the major 
salivary glands while in a more recent literature 
review by Kuralt et al. [4], 148 radiologically 
confirmed cases of salivary gland aplasia were found; 
the median age of patients at the time of diagnosis 
was 21 years old and the majority were females 
(52.1%), as in our case who concerned a 23-year-old 
woman.
Salivary glands develop from the ectoderm between 
the sixth and eighth weeks of gestation. The parotid 
glands are the first to develop, followed by the 
submandibular glands; the sublingual glands begin 
their development later, at about the eighth week of 
gestation, while the minor salivary glands develop 
last. The ectodermal invagination forms a tubular duct 
plunging into the mesenchyme, while preserving a 
ventral opening in the oral cavity. The dorsal segment 
differentiates to form the gland and the ventral tract 
becomes the secretory duct [11]. However, a small 
part of the submandibular and the sublingual salivary 
glands may also grow from both the ectoderm and 
endoderm [3,10]. 
Reported cases of major salivary gland (ALSC) 
aplasia refer either to the parotid or the submandibular 
salivary glands or both; the former are involved more 
frequently, while aplasia of the submandibular glands 
is rather uncommon [10]. It should be mentioned 
that, in most reports, there is not enough information 
provided for the status of the sublingual salivary 
glands [11]. Major and minor salivary glands share 
the same ectodermal origin and as such, embryologic 
arrest of development could affect both types of 
glands. Unfortunately, there are no available data in 
the literature concerning minor salivary gland aplasia, 
either alone or in combination with aplasia of the 
major salivary glands, as in our case. Although it was 
not possible to confirm the complete absence of the 
minor salivary glands in our patient, be it that they are 
numerous and widely distributed throughout the oral 
mucosa, at least a paucity of them was evident since 

no glands were found during the biopsy procedure 
performed in the lower labial mucosa to rule out 
Sjögren’s syndrome. 
The exact pathogenesis of aplasia of the salivary 
glands is unknown and may occur either de novo or 
occur within a hereditary background [12]. Partial or 
unilateral aplasia of the major salivary glands may 
be associated with other ectodermal defects, more 
commonly abnormalities of the lacrimal apparatus 
[16,17]. Dental hypodontia and defects on hair, skin, 
and nails [10,12] may also be observed. None of the 
above features were noted in our patient. It has also 
been associated with several syndromes, such as 
Down, Treacher-Collins, hemi-facial microsomia, 
cleft lip and palate and Klinefelter syndrome 
[10,18].
Aplasia of the major salivary glands is frequently 
present in the context of aplasia of the lacrimal and 
major salivary gland, which is a rare autosomal 
dominant disorder. Its cause is a loss of function 
mutation on the fibroblast growth factor-10 gene [10]. 
The severity of lacrimal involvement varies from 
aplasia to hypoplasia and atresia of the nasolacrimal 
duct and absence of the lacrimal puncta [19]. Clinical 
examination reveals xerostomia, dental caries and 
irritable eyes. 
Apart from ALSC, aplasia of the major salivary 
glands may be part of the lacrimo-auriculo-dento-
digital syndrome (LADD) or else Levy-Hollister 
syndrome, which was first described in 1973 [20].  
LADD includes nasal lacrimal duct obstruction, 
aplasia or hypoplasia of major salivary glands, cup 
shaped ears associated with a sensory or mixed 
deafness, small and sharp lateral incisors and agenesis 
of the upper lateral incisors, clinodactylia of the fifth 
finger and/or phalanx abnormalities [11]. In fact, 
Kuralt et al. [4] reported in their review that half of 
the cases of salivary gland aplasia were combined 
with craniofacial malformations and hereditary 
syndromes. In our case, none of the above findings 
were observed and the family history was not 
significant, so that aplasia of the salivary glands was 
considered an isolated feature. 
Aplasia of the salivary glands results in 
hyposalivation, the severity of which varies between 
individuals, based on the number and type of the 
affected salivary glands [17]. Parotid glands are 
responsible for stimulated saliva secretion, which 
enables the normal functions of chewing, swallowing, 
speaking etc., while the submandibular/sublingual and 
minor salivary glands are responsible for the constant 
secretion of unstimulated saliva, ensuring wetness 
of the oral mucosa and the many positive effects 
(e.g., anti-microbial action) of saliva on oral health. 
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Hyposalivation increases the risk for oral mucosa 
infections, such as candidiasis [3]. In addition, it 
causes increased mucosal irritation and/or burning, 
difficulties with chewing, swallowing and speech, 
decreased taste acuity and severe dental caries [12]. 
However, patients with salivary gland aplasia do not 
always complain about hyposalivation, since they 
have never felt a hydrated mouth and may not be 
in a position to appreciate the difference, as in our 
case. On the other hand, dentists should be vigilent 
in recognizing hyposalivation and xerostomia and, 
especially in cases of young patients and severe 
xerostomia, prompt management (i.e. substititional 
treatment) and further thorough investigation should 
be implemented. Unfortunately, there is insufficient 
awareness of general dentists about this rare entity 
and frequently patients remain undiagnosed for 
a long time, as in our case in which the patient was 
diagnosed at the age of 23.
Dryness of the oral mucosa and rampant caries are 
common, but the complete absence of the orifices of 
the excretory ducts of the parotids (Stenson’s duct) 
and the submandibular glands (Wharton’s ducts) has 
been rarely described, but, when present, it should 
raise the suspicion of an underlying aplasia, similar 
to our case [4]. Differential diagnosis encompasses 
the frequent causes of xerostomia, including diabetes 
mellitus, Sjögren’s syndrome and xerostomia 
associated with medication. To reach the final 
diagnosis, a thorough medical and dental history 
is needed; biopsy of the minor salivary glands and 
blood and serum tests to rule out systemic diseases 
may also be required [10]. Genetic testing is not 
readily available in most clinical settings. Eventually, 
imaging with U/S, MRI or computed tomography is 
necessary to confirm the absence of salivary glands. In 
particular, MRI is thought to be the most appropriate 
imaging modality to evaluate and rule out other 
possible structural defects, especially in cases of 
suspected ALSC [19]. 

Patients with aplasia of the major salivary glands 
should undergo regular dental follow-ups because of 
the hyposalivation-associated side effects involving 
the dentition, as apparent in our case. Oral hygiene 
measures, daily fluoride toothpaste and nutritional 
adjustment are recommended. In order to manage 
xerostomia, saliva substitutes are administered, such 
as glycerine and lemon, lactoperoxidase, glucose 
oxidase and xylitol [3,10,12]. However, these agents 
may be of limited use in cases where stimulated 
saliva flow rate is close to zero, like in our case. In 
these severe cases, the treatment of choice is mainly 
the use of artificial saliva. Regular dental prophylaxis 
and follow-ups to detect and manage possible dental, 
periodontal and oral mucosal complications are also 
strongly recommended. 

CONCLUSIONS

Pronounced dental and oral findings of hyposalivation 
in young patients are not common and should be 
thoroughly assessed, since appropriate investigation 
allows for a timely diagnosis of salivary gland aplasia. 
Patients should be given appropriate instructions and 
advised for regular dental prophylaxis and follow-ups 
in order to maintain optimal oral and dental health. 

ACKNOWLEDGEMENTS AND DISCLOSURE 
STATEMENTS

All authors contributed to the study conception 
and design, acquisition of data, or analysis and 
interpretation. All authors revised critically and 
approved the final manuscript.
The authors report no conflicts of interest related to 
this study.
The authors did not receive support from any 
organization for the submitted work. 

REFERENCES

1.	 Marín C, Díaz-de-Valdés L, Conejeros C, Martínez R, Niklander S. Interventions for the treatment of xerostomia: 
A randomized controlled clinical trial. J Clin Exp Dent. 2021 Feb 1;13(2):e104-e111. [Medline: 33574994] 
[PMC free article: 7864369] [doi: 10.4317/jced.57924]

2.	 Mortazavi H, Baharvand M, Movahhedian A, Mohammadi M, Khodadoustan A. Xerostomia due to systemic disease: 
a review of 20 conditions and mechanisms. Ann Med Health Sci Res. 2014 Jul;4(4):503-10. [Medline: 25221694] 
[PMC free article: 4160670] [doi: 10.4103/2141-9248.139284]

3.	 Taji SS, Savage N, Holcombe T, Khan F, Seow WK. Congenital aplasia of the major salivary glands: literature review and 
case report. Pediatr Dent. 2011 Mar-Apr;33(2):113-8. [Medline: 21703060]

4.	 Kuralt H, Fidler A, Blatnik A, Novaković S, Plavc G. Bilateral parotid glands aplasia: a case report and literature review. 
Oral Radiol. 2022 Jul;38(3):423-429. [Medline: 35076829] [doi: 10.1007/s11282-022-00589-z]

5.	 Navazesh M, Kumar SK; University of Southern California School of Dentistry. Measuring salivary flow: challenges and 
opportunities. J Am Dent Assoc. 2008 May;139 Suppl:35S-40S. [Medline: 18460678] [doi: 10.14219/jada.archive.2008.0353]

http://www.ejomr.org/JOMR/archives/2022/4/e5/v13n4e5ht.htm
http://www.ncbi.nlm.nih.gov/pubmed/33574994
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7864369
https://doi.org/10.4317/jced.57924
http://www.ncbi.nlm.nih.gov/pubmed/25221694
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4160670
https://doi.org/10.4103/2141-9248.139284
http://www.ncbi.nlm.nih.gov/pubmed/21703060
http://www.ncbi.nlm.nih.gov/pubmed/35076829
https://doi.org/10.1007/s11282-022-00589-z
http://www.ncbi.nlm.nih.gov/pubmed/18460678
https://doi.org/10.14219/jada.archive.2008.0353


http://www.ejomr.org/JOMR/archives/2022/4/e5/v13n4e5ht.htm	 J Oral Maxillofac Res 2022 (Oct-Dec) | vol. 13 | No 4 | e5 | p.6
(page number not for citation purposes)

JOURNAL OF ORAL & MAXILLOFACIAL RESEARCH	 Papadopoulou et al.

6.	 Pérez-González A, Suárez-Quintanilla JA, Otero-Rey E, Blanco-Carrión A, Gómez-García FJ, Gándara-Vila P, 
Martín-Biedma B, Pérez-Sayáns M. Association between xerostomia, oral and general health, and obesity in adults. 
A cross-sectional pilot study. Med Oral Patol Oral Cir Bucal. 2021 Nov 1;26(6):e762-e769. [Medline: 34023839] 
[PMC free article: 8601639] [doi: 10.4317/medoral.24731]

7.	 Kapourani A, Kontogiannopoulos KN, Manioudaki AE, Poulopoulos AK, Tsalikis L, Assimopoulou AN, Barmpalexis 
P. A Review on Xerostomia and Its Various Management Strategies: The Role of Advanced Polymeric Materials in the 
Treatment Approaches. Polymers (Basel). 2022 Feb 22;14(5):850. [Medline: 35267672] [PMC free article: 8912296] 
[doi: 10.3390/polym14050850]

8.	 Gruber W. [Congenitaler Mangel beider Glandulae submaxillares bei einem ohlgebildeten, erwachsenen Subjecte. 
Archiv für pathologische Anatomie und Physiologie und für klinische Medicin] German. 1885 Oct;102(1):9-11. 
[doi: 10.1007/BF01932760]

9.	 Neagu D, Patiño-Seijas B, Luaces-Rey R, Collado-López J, García-Rozado-González Á, López-Cedrún-Cembranos 
JL. Aplasia of the lacrimal and major salivary glands (ALSG). First case report in spanish population and review of 
the literature. J Clin Exp Dent. 2018 Dec 1;10(12):e1238-e1241. [Medline: 30697385] [PMC free article: 6343968] 
[doi: 10.4317/jced.55350]

10.	 Berta E, Bettega G, Jouk PS, Billy G, Nugues F, Morand B. Complete agenesis of major salivary glands. 
Int J Pediatr Otorhinolaryngol. 2013 Oct;77(10):1782-5. [Medline: 23993206] [doi: 10.1016/j.ijporl.2013.07.025]

11.	 Frydrych AM, Koong B. Hyposalivation in a 16-year-old girl: a case of salivary gland aplasia. Aust Dent J. 
2014 Mar;59(1):125-8. [Medline: 24495170] [doi: 10.1111/adj.12136]

12.	 Hodgson TA, Shah R, Porter SR. The investigation of major salivary gland agenesis: a case report. Pediatr Dent. 
2001 Mar-Apr;23(2):131-4. [Medline: 11340723]

13.	 Chapman DB, Shashi V, Kirse DJ. Case report: aplasia of the lacrimal and major salivary glands (ALSG). 
Int J Pediatr Otorhinolaryngol. 2009 Jun;73(6):899-901. [Medline: 19376597] [doi: 10.1016/j.ijporl.2009.03.004]

14.	 Ferguson MM, Ponnambalam Y. Aplasia of the parotid gland in Down syndrome. Br J Oral Maxillofac Surg. 
2005 Apr;43(2):113-7. [Medline: 15749210] [doi: 10.1016/j.bjoms.2004.01.001]

15.	 Yilmaz YF, Titiz A, Yurur-Kutlay N, Ozcan M, Unal A. Congenital bilateral parotid gland agenesis in Klinefelter 
syndrome. J Craniomaxillofac Surg. 2010 Jun;38(4):248-50. [Medline: 20470965] [doi: 10.1016/j.jcms.2009.09.006]

16.	 Pham Dang N, Picard M, Mondié JM, Barthélémy I. Complete congenital agenesis of all major salivary glands: a 
case report and review of the literature. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2010 Oct;110(4):e23-7. 
[Medline: 20656534] [doi: 10.1016/j.tripleo.2010.04.008]

17.	 Kwon SY, Jung EJ, Kim SH, Kim TK. A case of major salivary gland agenesis. Acta Otolaryngol. 2006 Feb;126(2): 
219-22. [Medline: 16428204] [doi: 10.1080/00016480500314139]

18.	 Matsuda C, Matsui Y, Ohno K, Michi K. Salivary gland aplasia with cleft lip and palate: a case report and review 
of the literature. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 1999 May;87(5):594-9. [Medline: 10348519] 
[doi: 10.1016/S1079-2104(99)70140-X]

19.	 Gok F, Mutlu FM, Sari E, Demirkaya E, Altinsoy HI, Bernd W. Congenital absence of salivary and lacrimal glands 
accompanied by growth and development retardation. J Pediatr Ophthalmol Strabismus. 2010 May 21;47 Online:e1-3. 
[Medline: 21214158] [doi: 10.3928/01913913-20100324-07]

20.	 Hollister DW, Klein SH, De Jager HJ, Lachman RS, Rimoin DL. The lacrimo-auriculo-dento-digital syndrome. J Pediatr. 
1973 Sep;83(3):438-44. [Medline: 4725147] [doi: 10.1016/s0022-3476(73)80268-9]

To cite this article:
Papadopoulou E, Piperi E, Georgaki M, Vardas E, Nikitakis NG.
Aplasia of the Major and Minor Salivary Glands: Report of a Rare Case
J Oral Maxillofac Res 2022;13(4):e5
URL: http://www.ejomr.org/JOMR/archives/2022/4/e5/v13n4e5.pdf
doi: 10.5037/jomr.2022.13405

Copyright © Papadopoulou E, Piperi E, Georgaki M, Vardas E, Nikitakis NG. Published in the JOURNAL OF ORAL & 
MAXILLOFACIAL RESEARCH (http://www.ejomr.org), 31 December 2022.
This is an open-access article, first published in the JOURNAL OF ORAL & MAXILLOFACIAL RESEARCH, distributed 
under the terms of the Creative Commons Attribution-Noncommercial-No Derivative Works 3.0 Unported License, which 
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work and is 
properly cited. The copyright, license information and link to the original publication on (http://www.ejomr.org) must be 
included.

http://www.ejomr.org/JOMR/archives/2022/4/e5/v13n4e5ht.htm
http://www.ncbi.nlm.nih.gov/pubmed/34023839
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8601639
https://doi.org/10.4317/medoral.24731
http://www.ncbi.nlm.nih.gov/pubmed/35267672
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8912296
https://doi.org/10.3390/polym14050850
https://doi.org/10.1007/BF01932760
http://www.ncbi.nlm.nih.gov/pubmed/30697385
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6343968
https://doi.org/10.4317/jced.55350
http://www.ncbi.nlm.nih.gov/pubmed/23993206
https://doi.org/10.1016/j.ijporl.2013.07.025
http://www.ncbi.nlm.nih.gov/pubmed/24495170
https://doi.org/10.1111/adj.12136
http://www.ncbi.nlm.nih.gov/pubmed/11340723
http://www.ncbi.nlm.nih.gov/pubmed/19376597
https://doi.org/10.1016/j.ijporl.2009.03.004
http://www.ncbi.nlm.nih.gov/pubmed/15749210
https://doi.org/10.1016/j.bjoms.2004.01.001
http://www.ncbi.nlm.nih.gov/pubmed/20470965
https://doi.org/10.1016/j.jcms.2009.09.006
http://www.ncbi.nlm.nih.gov/pubmed/20656534
https://doi.org/10.1016/j.tripleo.2010.04.008
http://www.ncbi.nlm.nih.gov/pubmed/16428204
https://doi.org/10.1080/00016480500314139
http://www.ncbi.nlm.nih.gov/pubmed/10348519
https://doi.org/10.1016/S1079-2104(99)70140-X
http://www.ncbi.nlm.nih.gov/pubmed/21214158
https://doi.org/10.3928/01913913-20100324-07
http://www.ncbi.nlm.nih.gov/pubmed/4725147
https://doi.org/10.1016/s0022-3476(73)80268-9
http://www.ejomr.org/JOMR/archives/2022/4/e5/v13n4e5.pdf
http://dx.doi.org/10.5037/jomr.2022.13405
http://www.ejomr.org
http://creativecommons.org/licenses/by-nc-nd/3.0/
http://www.ejomr.org

