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INTRODUCTION: 

Subcutaneous air emphysema is characterised by rapid swelling especially in the facial 

region.It has been considered as a life threatening event [1].It occurs during various dental 

procedures such as extraction, and in root canal treatment. Air dissection occurs during root 

canal treatment, it leads to penetration of air inside the open space of the oral cavity. [2]When 

diagnosing air emphysema the important feature is crepitus,whereas crackling is the most 

significant sign. When tooth debris is introduced in tissues, an important procedure of 

prophylactic antibiotic therapy is recommended.[3] 

It is very important for the dental practitioners to be aware of knowledge of the symptoms of 

subcutaneous air emphysema and methods to prevent its occurrence are essential.[4] Usage of 

paper points during root canal treatment is one of the precautionary methods in management 

of air emphysema. [5] 

ABSTRACT: 

Objective: Air emphysema is characterised by swelling in the facial region, caused due to various 

dental procedures, due to penetration of air exposure in the oral cavity. Usage of paper points during 

root canal treatment is one of the precautionary methods in management of air emphysema.The 

objective of the study is to analyse the knowledge and awareness on management of air emphysema 

in dental practice. Materials and Methods: A questionnaire based survey was conducted among 

dental students of Saveetha Dental College, Chennai.There were about 100 participants, both from 

UG as well as PG. It had various questions related to the research, it was an online based survey. 

Discussion: Majority of the population in our study were aware of management of air emphysema 

during various dental procedures. P value is 0.005 which is considered to be significant. Conclusion: 

The results of the present study conclude that the majority of the population are aware of 

management of air emphysema in dental practice.  
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Usually air emphysema resolves itself without more complications, whereas sometimes it leads 

to more complicated problems. [5,6] It must be stressed the vital importance of the use of a paper 

points for drying the canal before obturation instead of a blast of compressed air from the three 

way syringe.Our team has extensive knowledge and research experience  that has 

translate into high quality publications[7–16][17–21]. 

The aim of our present study is to analyse the knowledge and awareness among dental students 

as well as dental practitioners based on their management of air emphysema during dental 

practise. 

 

RESULTS: 

In Our study around 43.7% male , and remaining 56.3% female had responded, the study 

population represented the first to final year students ,  of which a majority of 31.9% where 1st 

years, 20.7% where 2nd years, 17.8 % where 3rd years , 21.5% where 4th years, and the final 

year students were around 8.1 % participated,( p ) value is 0.00 <0.05 hence it is statistically 

significant. ( table:1) . 

From the study we understand that around 60%  responders of them think root canal treatment 

cause air emphysema, whereas 25% believe dental operations are one of the reasons,14.1 % 

believe extraction is one of the causes, where in the 1st year around 28.89% responders voted 

for root canal treatment, (p) value is 0.00<0.05 , hence it is statistically significant.( Fig :1) 

54.8% of population  have knowledge of crepitus as a clinical sign, 30.4 % believe crackling 

as a clinical / evident sign, where 1st year around 14.81% voted for crackling and crepitus, p 

value is 0.002<0.05 , hence it is statistically significant., ( fig:2)  

Around 63% responders believe it heals on its own, whereas the remaining 37% disagree that 

it does not heal on its own, where in the 1st year around 24.44% voted that it heals on its own, 

p value is 0.171>0.05, hence it is statistically not significant.  ( fig: 3,5). Around 65.9% 

responders believe amoxicillin is a drug of choice, where remaining 20.7% believe 

azithromycin, 13.3 % choose paracetamol, 1st year around 23.70% voted that amoxicillin, its 

p value is 0.085>0.05 , hence it is statistically not significant.( Fig:4). 

Around the majority of 57% responders believe that smoking is the major risk factors which is 

predisposing to air emphysema, remaining 24% responders believe that pollution is one of the 

causes , 18% responders believe that age is the one of the cause for air emphysema , its p value 

is 0.005<0.05, hence it is statistically significant (Fig:6). 

Majority of responders around 63% responded that the surgery is one of the factor which leads 

to subcutaneous emphysema in root canal treatment,  around 19% believe that infection as well 

which leads to subcutaneous emphysema, 10% of the responders responded that all of the 

above, that is both surgery as well as infection was one of the cause, remaining 6% responders 

opted for none of the above., its p value is 0.063>0.05, hence it is statistically not significant. 

(Fig:7). 

 

DISCUSSION:  

According to variety of case reports within the literature, dentistry treatment, surgical 

extractions, restorative medical care, crown preparations and also the use of air abrasion have 
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caused body covering emphysemas.5–10 Patients appear to be a lot of in danger if there's 

preexistent disease.10 additionally to induced causes, body covering emphysemas also can be 

patient-induced. This generally happens once associate extraction in things during which the 

patient begins to smoke, cough, exhale forcefully or vomit before any healing has taken place, 

within the case of dentistry treatment, bleaching agent accidents, the employment of air-driven 

syringes, and misuse of rubber dams — or not employing a rubber dam — are documented as 

inflicting body covering emphysemas.[22–24] 

In earlier studies conducted by Raoul et al, had mentioned that Crepitus on palpation is 

pathognomonic and an important diagnostic feature in excluding differential diagnoses or acute 

swelling, similarly in our studies  around 54.81% responders agreed that crepitus is an evident 

clinical sign, which shows similar findings.[6] L. Mishra in her studies have mentioned that two 

procedures in endodontics , if carried out improper then it has potential to cause a problems , 

during apical surgery and canal preparation, similarly in our studies we have a correlation of 

our studies that around 60% responders  have been mentioned that air emphysema is caused 

during root canal procedures.[6,25] 

In one case involving a 16-year-old girl, the patient’s recovery was uneventful without 

antibiotics, even in the presence of pneumomediastinum . This difference in treatment modality 

may be based on severity and the patients’ general condition is discussed by Sung Tak Lee, et 

al [26]  in his article, similarly in our studies majority of the responders have chosen amoxicillin 

as a prescribed medicine.  

 

LIMITATIONS: Study size , the population is less as it has been conducted among one dental 

college, therefore in further study need to be conducted among a large population by involving 

various other dental colleges. 

 

FUTURE SCOPE: Using the study we can further access the knowledge about management 

of air emphysema among dental students and create an appropriate study set up and clinical 

guidelines during practical sessions. 

 

Table:1.                      Socio Demographic Data 

 

Gender male 

Female 

43.7% 

56.3% 

Year of study 1st year 

2nd year 

3rd year 

4th year 

Final year 

       31.9% 

       20.7% 

       17.8% 

       21.5% 

         8.1%  
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Figure: 1 . This pie chart represents the percentage of responders who have             answered 

the cause of air emphysema, beige colour indicates root canal treatment (60%), blue colour 

indicates dental operations ( 25.93%), green colour indicates extraction (14.07%) are the causes 

of air emphysema in dentistry. 

 
Figure:2  This pie chart represents the percentage of responders who have answered the clinical 

signs such as green colour represents crepitus (54.81%) ,blue colour represents crackling ( 

30.37%) , yellow colour represents swelling (10.37%), violet colour represents redness ( 

2.22%), beige colour represents pain as a clinical sign of air emphysema. 
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Figure: 3 . This bar graph represents the association between year of study and the healing 

process of air emphysema. (P) value : 0.171>0.05, hence it is statistically not significant. Green 

colour indicates yes and blue colour indicates no. 

 

 
Figure:4 . This pie chart represents the percentage of responders who have responded , 

amoxicillin (65.93%) blue colour, azithromycin (20.74%) green colour and beige colour 

indicates paracetamol ( 13.33%), as the prescribed medicine. 

 
Figure:5 . The pie chart represents the percentage of responders who have responded , green 

colour, in which around 63% believe that the air emphysema heals on its own, whereas the  

remaining 37% responders believe that air emphysema doesn’t heal on its own. 
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Figure:6 This pie chart represents the percentage of responders who have answered that the 

risk factors  predisposing to air emphysema such as green colour represents pollution (24.44%) 

,blue colour represents age(18.52) , beige colour represents smoking (57.04%). 

 

 
Figure:7  This pie chart represents the percentage of responders who have answered that the 

factors which leads to air emphysema in root canal treatment such as green colour represents 

infection (19.26%),violet colour represents surgery ( 63.7%)beige colour represents none of 

the above (6.67%),whereas blue colour represents all of the above (10.37%). 

 

CONCLUSION: 

The results of the present study would  conclude that the majority of the population are aware 

of management of air emphysema in dental practice. Among 1st year, 2nd year, 3rd year, 4th 

year and final year . Among them, 4th year students tend to have more knowledge and 

awareness compared to other year students . Further studies with more population needed to 

assess the knowledge and awareness on management of air emphysema. Still more awareness 

can be created among the selected population by conducting various practical sections to 

enhance their knowledge in this topic. 

 

Authors contribution: 

Sheefaa. M.I- Contributed to conception, design, data acquisition and interpretation, drafted 

and critically revised the manuscript. 

Dr. Vikhashini - Contributed to conception, design, and critically revised the manuscript. 

All authors gave final approval and agreed to be accountable for all aspects of the work. 



Knowledge and awareness survey on the management of 

air emphysema in dental practice 
Sheefaa M.I1, Dr. Vikhashini 

P.M*2 

 

 
 
 
 
 

Cuest.fisioter.2025.54(3):2531-2539 2537 

 

 

Conflict of interest: 

The authors declare no conflict of interest. 

 

Acknowledgement: 

The authors would like to thank the management of Saveetha dental college, Saveetha Institute 

of Medical and Technical Sciences, Saveetha University, Chennai for giving a platform to carry 

out this project. 

 

Funding Support: 

The present project is funded by Saveetha Dental College  and Hospitals, Saveetha Institute of 

Medical and Technical Sciences, Saveetha University and Sheik steel syndicate. 

 

REFERENCES:  

1.  Maloney WJ. Subcutaneous Air Emphysema in Dentistry [Internet]. Biomedical Journal 

of Scientific & Technical Research2018;6(1). Available from: 

http://dx.doi.org/10.26717/bjstr.2018.06.001280 

2.  Van Tubergen EA, Tindle D, Fox GM. Sudden Onset of Subcutaneous Air Emphysema 

After the Application of Air to a Maxillary Premolar Located in a Nonsurgical Field. Oper 

Dent [Internet] 2017;42(5):E134–8. Available from: http://dx.doi.org/10.2341/15-155-S 

3.  Fasoulas A, Boutsioukis C, Lambrianidis T. Subcutaneous emphysema in patients 

undergoing root canal treatment: a systematic review of the factors affecting its 

development and management. Int Endod J [Internet] 2019;52(11):1586–604. Available 

from: http://dx.doi.org/10.1111/iej.13183 

4.  Steelman RJ, Johannes PW. Subcutaneous emphysema during restorative dentistry 

[Internet]. International Journal of Paediatric Dentistry2007;17(3):228–9. Available from: 

http://dx.doi.org/10.1111/j.1365-263x.2006.00814.x 

5.  Fleagle J. Subcutaneous emphysema following dental care of a patient with 

ventriculoperitoneal shunt: Case report. Spec Care Dentist [Internet] 2020;40(5):488–92. 

Available from: http://dx.doi.org/10.1111/scd.12490 

6.  Bocchialini G, Ambrosi S, Castellani A. Massive Cervicothoracic Subcutaneous 

Emphysema and Pneumomediastinum Developing during a Dental Hygiene Procedure 

[Internet]. Case Reports in Dentistry2017;2017:1–4. Available from: 

http://dx.doi.org/10.1155/2017/7016467 

7.  Avinash K, Malaippan S, Dooraiswamy JN. Methods of Isolation and Characterization of 

Stem Cells from Different Regions of Oral Cavity Using Markers: A Systematic Review. 

Int J Stem Cells [Internet] 2017;10(1):12–20. Available from: 

http://dx.doi.org/10.15283/ijsc17010 

8.  Pratha AA, Thenmozhi MS. A study of occurrence and morphometric analysis on 

meningo orbital foramen. Research Journal of Pharmacy and Technology [Internet] 

2016;9(7):880–2. Available from: 

https://www.indianjournals.com/ijor.aspx?target=ijor:rjpt&volume=9&issue=7&article=

024 

http://paperpile.com/b/UwhDSk/xF0N
http://paperpile.com/b/UwhDSk/xF0N
http://dx.doi.org/10.26717/bjstr.2018.06.001280
http://paperpile.com/b/UwhDSk/F3t7
http://paperpile.com/b/UwhDSk/F3t7
http://paperpile.com/b/UwhDSk/F3t7
http://dx.doi.org/10.2341/15-155-S
http://paperpile.com/b/UwhDSk/ySfM
http://paperpile.com/b/UwhDSk/ySfM
http://paperpile.com/b/UwhDSk/ySfM
http://paperpile.com/b/UwhDSk/ySfM
http://dx.doi.org/10.1111/iej.13183
http://paperpile.com/b/UwhDSk/N4pF
http://paperpile.com/b/UwhDSk/N4pF
http://dx.doi.org/10.1111/j.1365-263x.2006.00814.x
http://paperpile.com/b/UwhDSk/gp8j
http://paperpile.com/b/UwhDSk/gp8j
http://paperpile.com/b/UwhDSk/gp8j
http://dx.doi.org/10.1111/scd.12490
http://paperpile.com/b/UwhDSk/UpW4
http://paperpile.com/b/UwhDSk/UpW4
http://paperpile.com/b/UwhDSk/UpW4
http://paperpile.com/b/UwhDSk/UpW4
http://dx.doi.org/10.1155/2017/7016467
http://paperpile.com/b/UwhDSk/fYUvb
http://paperpile.com/b/UwhDSk/fYUvb
http://paperpile.com/b/UwhDSk/fYUvb
http://paperpile.com/b/UwhDSk/fYUvb
http://dx.doi.org/10.15283/ijsc17010
http://paperpile.com/b/UwhDSk/I45gK
http://paperpile.com/b/UwhDSk/I45gK
http://paperpile.com/b/UwhDSk/I45gK
http://paperpile.com/b/UwhDSk/I45gK
https://www.indianjournals.com/ijor.aspx?target=ijor:rjpt&volume=9&issue=7&article=024
https://www.indianjournals.com/ijor.aspx?target=ijor:rjpt&volume=9&issue=7&article=024


Knowledge and awareness survey on the management of 

air emphysema in dental practice 
Sheefaa M.I1, Dr. Vikhashini 

P.M*2 

 

 
 
 
 
 

Cuest.fisioter.2025.54(3):2531-2539 2538 

 

9.  Nair M, Jeevanandan G, Vignesh R. Comparative evaluation of post-operative pain after 

pulpectomy with k-files, kedo-s files and mtwo files in deciduous molars-a randomized 

clinical trial. Braz Dent J [Internet] 2018;Available from: 

https://bds.ict.unesp.br/index.php/cob/article/view/1617 

10.  Kannan R, Thenmozhi MS. Morphometric Study of Styloid Process and its Clinical 

Importance on Eagle’s Syndrome. Research Journal of Pharmacy and Technology 

[Internet] 2016;9(8):1137–9. Available from: 

https://www.indianjournals.com/ijor.aspx?target=ijor:rjpt&volume=9&issue=8&article=

025 

11.  Samuel AR, Thenmozhi MS. Study of impaired vision due to Amblyopia. J Pharm Res 

[Internet] 2015;Available from: 

https://www.indianjournals.com/ijor.aspx?target=ijor:rjpt&volume=8&issue=7&article=

019 

12.  Viswanath A, Ramamurthy J, Dinesh SPS, Srinivas A. Obstructive sleep apnea: 

awakening the hidden truth. Niger J Clin Pract [Internet] 2015;18(1):1–7. Available from: 

http://dx.doi.org/10.4103/1119-3077.146964 

13.  Dinesh SPS, Arun AV, Sundari KKS, Samantha C, Ambika K. An indigenously designed 

apparatus for measuring orthodontic force. J Clin Diagn Res [Internet] 2013;7(11):2623–

6. Available from: http://www.jcdr.net/article_fulltext.asp?issn=0973-

709x&year=2013&volume=7&issue=11&page=2623&issn=0973-709x&id=3631 

14.  Varghese SS, Thomas H, Jayakumar ND, Sankari M, Lakshmanan R. Estimation of 

salivary tumor necrosis factor-alpha in chronic and aggressive periodontitis patients. 

Contemp Clin Dent [Internet] 2015;6(Suppl 1):S152–6. Available from: 

http://dx.doi.org/10.4103/0976-237X.166816 

15.  Priyanka S, Kaarthikeyan G, Nadathur JD, Mohanraj A, Kavarthapu A. Detection of 

cytomegalovirus, Epstein-Barr virus, and Torque Teno virus in subgingival and 

atheromatous plaques of cardiac patients with chronic periodontitis. J Indian Soc 

Periodontol [Internet] 2017;21(6):456–60. Available from: 

http://dx.doi.org/10.4103/jisp.jisp_205_17 

16.  Panda S, Jayakumar ND, Sankari M, Varghese SS, Kumar DS. Platelet rich fibrin and 

xenograft in treatment of intrabony defect. Contemp Clin Dent [Internet] 2014;5(4):550–

4. Available from: http://dx.doi.org/10.4103/0976-237X.142830 

17.  Wu F, Zhu J, Li G, Wang J, Veeraraghavan VP, Mohan SK, et al. Biologically synthesized 

green gold nanoparticles from Siberian ginseng induce growth-inhibitory effect on 

melanoma cells (B16) [Internet]. Artificial Cells, Nanomedicine, and 

Biotechnology2019;47(1):3297–305. Available from: 

http://dx.doi.org/10.1080/21691401.2019.1647224 

18.  Dua K, Wadhwa R, Singhvi G, Rapalli V, Shukla SD, Shastri MD, et al. The potential of 

siRNA based drug delivery in respiratory disorders: Recent advances and progress. Drug 

Dev Res [Internet] 2019;80(6):714–30. Available from: 

http://dx.doi.org/10.1002/ddr.21571 

19.  Patil SB, Durairaj D, Suresh Kumar G, Karthikeyan D, Pradeep D. Comparison of 

Extended Nasolabial Flap Versus Buccal Fat Pad Graft in the Surgical Management of 

http://paperpile.com/b/UwhDSk/ptHkz
http://paperpile.com/b/UwhDSk/ptHkz
http://paperpile.com/b/UwhDSk/ptHkz
http://paperpile.com/b/UwhDSk/ptHkz
https://bds.ict.unesp.br/index.php/cob/article/view/1617
http://paperpile.com/b/UwhDSk/XCN5Y
http://paperpile.com/b/UwhDSk/XCN5Y
http://paperpile.com/b/UwhDSk/XCN5Y
http://paperpile.com/b/UwhDSk/XCN5Y
https://www.indianjournals.com/ijor.aspx?target=ijor:rjpt&volume=9&issue=8&article=025
https://www.indianjournals.com/ijor.aspx?target=ijor:rjpt&volume=9&issue=8&article=025
http://paperpile.com/b/UwhDSk/yG4MR
http://paperpile.com/b/UwhDSk/yG4MR
https://www.indianjournals.com/ijor.aspx?target=ijor:rjpt&volume=8&issue=7&article=019
https://www.indianjournals.com/ijor.aspx?target=ijor:rjpt&volume=8&issue=7&article=019
http://paperpile.com/b/UwhDSk/RQ2OS
http://paperpile.com/b/UwhDSk/RQ2OS
http://dx.doi.org/10.4103/1119-3077.146964
http://paperpile.com/b/UwhDSk/Jb1Cl
http://paperpile.com/b/UwhDSk/Jb1Cl
http://paperpile.com/b/UwhDSk/Jb1Cl
http://www.jcdr.net/article_fulltext.asp?issn=0973-709x&year=2013&volume=7&issue=11&page=2623&issn=0973-709x&id=3631
http://www.jcdr.net/article_fulltext.asp?issn=0973-709x&year=2013&volume=7&issue=11&page=2623&issn=0973-709x&id=3631
http://paperpile.com/b/UwhDSk/HxMGH
http://paperpile.com/b/UwhDSk/HxMGH
http://paperpile.com/b/UwhDSk/HxMGH
http://paperpile.com/b/UwhDSk/HxMGH
http://dx.doi.org/10.4103/0976-237X.166816
http://paperpile.com/b/UwhDSk/w599B
http://paperpile.com/b/UwhDSk/w599B
http://paperpile.com/b/UwhDSk/w599B
http://paperpile.com/b/UwhDSk/w599B
http://dx.doi.org/10.4103/jisp.jisp_205_17
http://paperpile.com/b/UwhDSk/yreXr
http://paperpile.com/b/UwhDSk/yreXr
http://paperpile.com/b/UwhDSk/yreXr
http://dx.doi.org/10.4103/0976-237X.142830
http://paperpile.com/b/UwhDSk/s1i70
http://paperpile.com/b/UwhDSk/s1i70
http://paperpile.com/b/UwhDSk/s1i70
http://paperpile.com/b/UwhDSk/s1i70
http://paperpile.com/b/UwhDSk/s1i70
http://paperpile.com/b/UwhDSk/s1i70
http://paperpile.com/b/UwhDSk/s1i70
http://dx.doi.org/10.1080/21691401.2019.1647224
http://paperpile.com/b/UwhDSk/QgDzo
http://paperpile.com/b/UwhDSk/QgDzo
http://paperpile.com/b/UwhDSk/QgDzo
http://paperpile.com/b/UwhDSk/QgDzo
http://dx.doi.org/10.1002/ddr.21571
http://paperpile.com/b/UwhDSk/j25sn
http://paperpile.com/b/UwhDSk/j25sn


Knowledge and awareness survey on the management of 

air emphysema in dental practice 
Sheefaa M.I1, Dr. Vikhashini 

P.M*2 

 

 
 
 
 
 

Cuest.fisioter.2025.54(3):2531-2539 2539 

 

Oral Submucous Fibrosis: A Prospective Pilot Study. J Maxillofac Oral Surg [Internet] 

2017;16(3):312–21. Available from: https://doi.org/10.1007/s12663-016-0975-6 

20.  Uthrakumar R, Vesta C, Raj CJ, Krishnan S, Das SJ. Bulk crystal growth and 

characterization of non-linear optical bisthiourea zinc chloride single crystal by 

unidirectional growth method. Curr Appl Phys [Internet] 2010;10(2):548–52. Available 

from: https://www.sciencedirect.com/science/article/pii/S1567173909003691 

21.  Jain SV, Vijayakumar Jain S, Muthusekhar MR, Baig MF, Senthilnathan P, Loganathan 

S, et al. Evaluation of Three-Dimensional Changes in Pharyngeal Airway Following 

Isolated Lefort One Osteotomy for the Correction of Vertical Maxillary Excess: A 

Prospective Study [Internet]. Journal of Maxillofacial and Oral Surgery2019;18(1):139–

46. Available from: http://dx.doi.org/10.1007/s12663-018-1113-4 

22.  Pais ES. The causes of subcutaneous emphysema of relevance to dental practitioners? 

Evid Based Dent [Internet] 2019;20(4):111–2. Available from: 

http://dx.doi.org/10.1038/s41432-019-0065-y 

23.  Booth J. FACIAL EMPHYSEMA AND ENDODONTICS [Internet]. Australian 

Endodontic Newsletter1984;10(1):24–5. Available from: 

http://dx.doi.org/10.1111/j.1747-4477.1984.tb00611.x 

24.  Lloyd RE. Surgical emphysema as a complication in endodontics [Internet]. British Dental 

Journal1975;138(10):393–4. Available from: http://dx.doi.org/10.1038/sj.bdj.4803459 

25.  Mishra L. Iatrogenic Subcutaneous Emphysema of Endodontic Origin – Case report with 

Literature Review [Internet]. JOURNAL OF CLINICAL AND DIAGNOSTIC 

RESEARCH2014;Available from: http://dx.doi.org/10.7860/jcdr/2014/6909.3876 

26.  Lee S-T, Subu MG, Kwon T-G. Emphysema following air-powder abrasive treatment for 

peri-implantitis [Internet]. Maxillofacial Plastic and Reconstructive Surgery2018;40(1). 

Available from: http://dx.doi.org/10.1186/s40902-018-0151-7 

 

 

 

 

 

 

http://paperpile.com/b/UwhDSk/j25sn
http://paperpile.com/b/UwhDSk/j25sn
https://doi.org/10.1007/s12663-016-0975-6
http://paperpile.com/b/UwhDSk/kSevY
http://paperpile.com/b/UwhDSk/kSevY
http://paperpile.com/b/UwhDSk/kSevY
http://paperpile.com/b/UwhDSk/kSevY
https://www.sciencedirect.com/science/article/pii/S1567173909003691
http://paperpile.com/b/UwhDSk/2MwLA
http://paperpile.com/b/UwhDSk/2MwLA
http://paperpile.com/b/UwhDSk/2MwLA
http://paperpile.com/b/UwhDSk/2MwLA
http://paperpile.com/b/UwhDSk/2MwLA
http://dx.doi.org/10.1007/s12663-018-1113-4
http://paperpile.com/b/UwhDSk/GjbG
http://paperpile.com/b/UwhDSk/GjbG
http://dx.doi.org/10.1038/s41432-019-0065-y
http://paperpile.com/b/UwhDSk/z1Lm
http://paperpile.com/b/UwhDSk/z1Lm
http://dx.doi.org/10.1111/j.1747-4477.1984.tb00611.x
http://paperpile.com/b/UwhDSk/O4pN
http://paperpile.com/b/UwhDSk/O4pN
http://dx.doi.org/10.1038/sj.bdj.4803459
http://paperpile.com/b/UwhDSk/H48R
http://paperpile.com/b/UwhDSk/H48R
http://paperpile.com/b/UwhDSk/H48R
http://dx.doi.org/10.7860/jcdr/2014/6909.3876
http://paperpile.com/b/UwhDSk/WZZG
http://paperpile.com/b/UwhDSk/WZZG
http://paperpile.com/b/UwhDSk/WZZG
http://dx.doi.org/10.1186/s40902-018-0151-7

