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Prosthodontics

INTRODUCTION

 Preservation of oral soft and hard tissue is the basic 
principal for all procedures carried out intra-orally. 
However at times this might prove difficult during 
many occlusal-proximal cavity preparations, orthodon-
tic stripping and especially for the abutment prepara-
tions for crowns and fixed dental prostheses 1-6. This 

unwanted enamel nicking may compromise the health 
of the adjacent affected tooth if left untreated, which 
can lead to caries, sensitivity to hot and cold sensation 
and in more severe cases to periodontal health changes 
7. Keeping in mind the caries susceptibility of posterior 
teeth at contact point, it can be assumed that nicking 
of the adjacent tooth may increase the chances of caries 
more at this point because of plaque accumulation8.

 Literature reveals that most of the documented 
studies are about proximal cavity preparation and 
orthodontic stripping, however, there is little data 
available for iatrogenic tooth damage during tooth 
preparation. However the fewer studies available 
reveals high incidence of damage9 . Crown and fixed 
dental prostheses have a high chance of nicking the 
adjacent tooth damage10. A study has observed 100 % 
damage to such teeth in tooth preparation exercise9. 
They also observed that such incidence of tooth nicking 
was more in maxillary arch and more in posterior teeth 
as compared to anterior teeth. Another study conduct-
ed by Abdulwahid has a similar finding of incidence 
and observed 98% tooth damage of adjacent teeth,10. 

COMPARISON OF IATROGENIC PROXIMAL SURFACE DAMAGE 
DURING ABUTMENT PREPARATION BY DIFFERENT GROUPS OF 

PRACTITIONERS
1MOHAMMAD SARTAJ KHAN, 2NUZHAT AYUB, 3MUHAMMAD RAZA, 4ATA ELAHI,  

5FAHIMULLAH KHATTAK, 6HUSSAIN NAIF ALSHARIF

ABSTRACT

 To find out and compare the iatrogenic damage of proximal surfaces adjacent to tooth preparation 
by different groups of practitioners

 120 casts from different laboratories of Peshawar were examined under naked eye and magnify-
ing glass by two different examiners from September 2017 to October 2018. Casts having one tooth 
anteriorly or posteriorly, undamaged, prepared for fixed partial dentures or crowns and cases with 
complete laboratory request form were included in the study. Data was recorded on pre-structured 
Proforma and was analyzed by using SPSS (version 22)

 Out of 71% damage of proximal surfaces, 39% was visible by magnifying glass and 11% by naked 
eye. Highest degree, type and extent of damage was recorded for house officers. There was a significant 
difference regarding study parameters between all the different groups of practitioners (p=0.000).

 Maximum damage during preparation is done by House officers due to lack of their experiences.
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Despite the advocacy of using matrix bands, however, 
such preventive measures are seldom adopted11,12. A 
more recent study carried out in Karachi (Pakistan) 
also observed a high frequency of 78% of such damage 
and concluded that middle third of the proximal surface 
of adjacent tooth is more prone to damage during tooth 
preparation13.

 Practical experience has more relevance to this 
type of practices. For example it has been observed that 
students are more likely to touch the adjacent teeth 
despite of being warned to take care of this issue. Smith 
observed this as a more common practice14. A study has 
observed more significant association between clinical 
experience of the practitioners and proximal damage 
of the adjacent teeth13.

 To decrease the future financial burden and time 
of patient for such unwanted and undesirable conse-
quences of tooth damage during such procedures it is 
imperative to collect the data in this regard and present 
the current clinical scenario of practices by different 
categories of practitioners. The aim of this study was to 
assess the proximal damage in terms of type, location 
and extent.

MATERIALS AND METHODS

 This cross sectional study was conducted in Pe-
shawar, from September 2017 to October 2018. Practi-
tioners were grouped in four categories based on their 
experience. These included house officers, graduate 
dental practitioners, post graduate residents and 
prosthodontists. A total of 120 casts were included in 
the study which fulfilled the inclusion criteria. These 
casts were selected from teaching hospital and private 
dental laboratories as non probability convenience 
sampling technique.

 Those casts were included for with at least one 
tooth present anteriorly or posteriorly with no caries 
or restoration at adjacent proximal surfaces. Adjacent 
teeth having proximal caries or restorations were ex-
cluded. Mishandled casts or cast with manipulative 
defects such as having porosities were also excluded. 
Casts were examined with naked eye and magnifying 
glass. It was made sure that no manipulation or changes 
were made to the cast to ascertain that any damage to 
adjacent teeth was due to accidental touching with the 
burs, to precisely measure the defects. Size of defects 
was measured with digital Vernier caliper, Following 
Moopnar and Faulkner(6)criteria proximal surfaces of 
teeth were divided in three areas i.e. occlusal, middle 
and cervical thirds. Extent of damage was grouped as 
no damage, less than 50% and more than this. The data 
was recorded on pre-structured Proforma regarding 
practitioners groups, area, location and extent of dam-
age. The data regarding dental groups were obtained 
from the record of sent to the lab by the practitioners 
laboratory request form.

 The data was analyzed by SPSS (version 23). Fre-
quencies and percentages were calculated for various 
groups of practitioners and cases done by each group 
and damage. Chi square test was applied for inter group 
comparison for extent of damage of adjacent proximal 
surfaces at 95% Confidence level and p less than 0.05. 

RESULTS

 A total of 120 included casts were assessed by two 
different prosthodontists for iatrogenic damage of ad-
jacent teeth during tooth preparation for crown and 
bridge work. These casts related to the overall work 
done by practitioners with specific tagging of the cast 
to relate it to the relevant practitioner. 

TABLE 1:  PERCENTAGES OF CASES AND DEGREE OF DAMAGES

Practitioners degree of damage
no damage visible by magni-

fying glass
slight damage visi-

ble to naked eye
obvious damage

House Officer (27%) 2 8 7 15

5.7% 17.0% 53.8% 60.0%

General  Pract i -
tioners (45%)

14 16 5 10

40.0% 34.0% 38.5% 40.0%

Postgraduate Stu-
dents (PGs) (14%)

3 13 1 0

8.6% 27.7% 7.7% .0%

Specialist (21%) 16 10 0 0

45.7% 21.3% .0% .0%

Total 34 47 13 25

100.0% 100.0% 100.0% 100.0%

(p= 0.000)
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TABLE 2: TYPE OF DAMAGE

academic year type of damage
Abrasion Nicks both no damage

House Officer 18 7 5 2

29.0% 46.7% 50.0% 6.1%

GPs 20 8 5 12

32.3% 53.3% 50.0% 36.4%

PGs 14 0 0 3

22.6% .0% .0% 9.1%

Specialist 10 0 0 16

16.1% .0% .0% 48.5%

Total 62(52%) 15(13%) 10(8%) 34(28%)

100.0% 100.0% 100.0% 100.0%

(p=0.000)
GPs=General Practitioners
PGs= Postgraduate Students

TABLE 3: EXTENT OF DAMAGE

academic year extent of damage area Total
no damage less than 50% more than 50%

House Officer 2 17 13 32

5.9% 27.0% 56.5% 26.7%

GPs 13 22 10 45

38.2% 34.9% 43.5% 37.5%

PGs 3 14 0 17

8.8% 22.2% .0% 14.2%

Specialist 16 10 0 26

47.1% 15.9% .0% 21.7%

Total 34 63 23 120

100.0% 100.0% 100.0% 100.0%

(p=0.000)
PGs=Postgraduate Students
GPs= General Practitioners

 The degree of damage made to adjacent tooth by 
various cadres is highlighted in table-1. Highest num-
bers of cases performed were by general practitioners 
(GPs) (37 %) followed by house officers (26.7%), spe-
cialists (21%) and postgraduate students(PGs) (14%) as 
shown in table1. %). Majority of these cases included 
fixed partial denture (43%) while rest of them were 
crowns (56%). Degree of damage that was “visible by 
magnifying glass” is observed as highly frequent i.e. 
47 (39.2%) in comparison to “slight damage visible to 
naked eye” which is observed as least frequent as 13 
(10.8). Study of the casts revealed that (71%) of cases 
had damaged surfaces of adjacent teeth while rest of 
them had no damaged surfaces. Obvious damage was 
made by house officers 15(60%) while mostly specialist 

showed no damage 16(45.7%) to adjacent tooth while 
preparing tooth for prosthesis. There was a significant 
difference among the various groups regarding the 
degree of damage (p=0.000).

 The most frequent type of damage was abrasion 
62(52%) followed by nicks15 (12%) as shown in table-2. 
When type of damage of adjacent tooth was analyzed 
it was revealed that abrasion were made by HO as 18 
(29.0 %), general dental practitioners 20 (32.3 %) and 
PGs 14 (22%). Interestingly specialist too contributed 
in making abrasions of adjacent tooth 10 (16%). Nicks 
and combinations (Nicks and Abrasions) was made 
in higher percentages by HO 7 (46.7 %), 5 (50 %) and 
general practitioners 8 (53.3 %), 5 (50.0 %) respectively. 
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Such variations were highly significant with p value 
(0.000) table 2.

 Table-3 shows extent of the damage of the adjacent 
tooth, “more than 50 %” made highly by HO 13 (56.5 
%) while “less than 50 % damage” was contributed 
highly by dentist 22 (34.9 %) and “no damage” was 
highly observed in specialist 16(47.1%) followed by GPs 
13 (38.2%). Such reported differences were statically 
significant (0.000).

 Table-4 explains the areas of the adjacent tooth 
damaged by different categories. The HO damaged 
buccal third 3 (50 %) whereas Dentist made lingual 
side damage 5(55.6%) more frequently and TMO’s 
damaged cervical third 9(23.7%) significantly higher 
of the adjacent tooth. Specialists were mostly found in 
“no damage” criteria of adjacent tooth 16(47.1%), but 
9(22.2%) Specialists do contributed to cause damage to 
lingual side o f adjacent tooth. Again differences among 
different categories were significantly higher with the 
P-value (0.000).

DISCUSSION

 Keeping in mind that all procedures should cause 
no harm to oral soft and hard structures, other than 
necessary, it is obligatory from ethical point of view that 
practitioners should cause no damage to neighboring 
teeth during abutment preparation for fixed prosthodon-
tics. The current study aimed at this important aspect 
of dental clinical procedure which provides prevalence 
of adjacent proximal surfaces damage.

 Clinical experience of practitioners is important 
factor to avoid nicking the approximal surfaces as the 
manual dexterity and control of instruments increase 
with time 17. This suggests that interns or house officers 

might do more approximal harm than experienced prac-
titioners like consultants with postgraduate experience. 
Almost 66% of cases recorded damage to adjacent teeth 
surfaces of varying degrees. This finding in our study 
is accordance with observations of other studies 6, 10, 

18, in which the observed damage was as high as 73%. 
This difference in observation may account for the more 
clinical experience of consultant prosthodontics over 
time. However a study observed an opposite finding 
regarding this issue in which more experienced prac-
titioners were found to have caused more damage to 
neighboring teeth surfaces 19. Interestingly this finding 
is still high despite the fact that literature is full of 
evidences to adopt measures to avoid happening of this 
kind 20. 

 The pattern of damage may change in form. Touch-
ing of approximal surfaces with high speed air turbines 
is at times inevitable and may vary in extent, depth and 
type. Most frequently damaged areas are middle and 
cervical third of proximal surfaces. Our study found that 
cervical area (32%) was the most frequently damaged 
area. However damage at multiple sites recorded was 
high as 50% which is somehow in agreement with study 
carried out by Moopnar and Faulkner 20% 6. The most 
frequent type of damage observed in this study was 
abrasion of adjacent tooth. It counted for almost 50% 
of cases. Similar finding was found in earlier study by 
Long and Smith9 However another study found nicks 
and grooves to be more prevalent type of damage10 . 
This can be attributed to the control of instruments 
more effectively during clinical procedures.

 The extent of damage is variable. Sometimes 
damage may go un-noticed being so small to be seen 
with the naked eyes. However to avoid perpetuating 
of such damage to future caries, care should be taken 

TABLE 4: AREA OF DAMAGE

academic 
year

area of damage Total
occlusal 

third
middle 
third

cervical 
third

buccal 
third

lingual 
side

no dam-
age

House Of-
ficer

4 10 11 3 2 2 32

44.4% 41.7% 28.9% 50.0% 22.2% 5.9% 26.7%

GPs 4 10 10 3 5 13 45

44.4% 41.7% 26.3% 50.0% 55.6% 38.2% 37.5%

PGs 1 4 9 0 0 3 17

11.1% 16.7% 23.7% .0% .0% 8.8% 14.2%

Specialist 0 0 8 0 2 16 26

.0% .0% 21.1% .0% 22.2% 47.1% 21.7%

Total 9 24 38 6 9 34 120

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

(p=0.002)
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to make sure for polishing it and make it smooth. In 
such circumstances dental loupes or magnifying glass 
may be helpful to rule out such minor damage. Our 
study found that 39% of cases were those that were 
visible with the aid of magnifying glass. Studies have 
advocated use of such magnification devices to improve 
the relevant outcome 20 and better management of 
patients. Minor scratches can be dealt with polishing 
of the affected surfaces, and more treatment options 
can be considered for more affected surfaces.

 Although this study focused on the damaging ef-
fects of clinical procedures like tooth preparation on 
adjacent teeth, however, it was noticed that almost 
29% of cases observed no such damage at all. This can 
be attributed to the clinical skills of the practitioners. 
One of the limitations of this study was that affected 
sites were not followed up for any consequences.

CONCLUSION

 Within the limitation of this study it can be con-
cluded that our study showed maximum contribution to 
damage of adjacent tooth during tooth preparation for 
prostheses (crown or Bridge) by house officers where-
as Specialists were playing minimum role in causing 
adjacent tooth damage. Dentists and post graduate 
students played interchangeably different levels of 
roles in causing tooth damage of adjacent tooth.

REFERENCES
1 Colak H. Conservative ideology of tooth preservation by means 

of the repair of defective restorations. J Res Dent 2015; 3:35-36

2 Lussi , Gygzx M; Iatrogenic damage to adjacent teeth during 
classical approximal box preparation . J Dent 1998;26(5-6):435-
45

3 Lenters M, van Amerongen W.E, Mandari G.J. Iatrogenic damage 
to the adjacent surfaces of parimary molars, in three different 
ways of a cavity preparation. European Archive of Paediatric 
Dentisrty;1(1)2006

4 Lussi A, Kronenberg O, Megert B. The effect of magnification 
on the iatrogenic damage to adjacent tooth surfaces during class 
II preparation. J Dent 2003;31:291-96

5 Twesme DA, Firestone AR, Heaven TJ, Feagin FF, Jacobson A. 
Air-rotor stripping and enamel demineralization in vitro. Am 
J Orthod Dentofacial Orthop 1994; 105:142-52

6 Moopnar M, Faulkner KD. Accidental damage to teeth adjacent 
to crown-prepared teeth. Aust Dent J 1991;36: 136-40.

7 Kuhar M, Cevc P, Schara M, Funduk N. In vitro permeability 
and scanning electron microscopy study of acid-etched and 
ground enamel surfaces protected with dental adhesive coating. 
J Oral Rehabil 1999;26: 722-30

8 Walsh LJ. Minimal intervention management of the older 
patient. Br Dent J 2017;223:151-61

9 Long TD, Smith BG. The effect of contact area morphology on 
operative dental procedures. J Oral Rehabil 1988;15:593-98

10 Abdulwahhab B, AlHati M, AlEnzi M, Babidan S. Assessment 
of iatrogenic damage to proximal surfaces of adjacent teeth 
following crown preparation by final year dental students in 
Saudi Arabia. Saudi J Oral Sci 2014;1:37. 

11 Rosenstiel SF, Land MF, Fujimoto J. Contemporary fi xed 
prosthodontics. 3rd ed. Mosby Inc: Missouri; 2001. 166-202.

12 Shillingburg H. Fundamentals of tooth preparation for cast 
metal and porcelain restorations. 1st ed. Quintessence: 1987. 
83-92.

13 Assessment of iatrogenic damage to adjacent teeth during crown 
and bridge preparation. Badar SB, Ghafoor R, Hameed MH, 
Anawer N. Indian J Dent Res 2019;30(1);107-11

14 Smith BGN, Howe LC. Planning and making crowns and bridges. 
Designing crown preparations. 4th Ed. Informa Healthcare UK 
2007. 53-75.

15 De Anres AG, Sanchez E, Hidalgo JJ, Diaz MJ. Apprisal of psy-
chomotor skills of dental students at University Compultense 
of Madrid. Eur J Dent Educ 2004; 8: 24-30

16 Giuliani M, Lajolo C, Clemente L, et al. Is manual dexterity 
essential in the selection of dental students? Br Dent J 2007;203: 
149-55

17 Milic T, Gerorge R, Walsh LJ. Evaluartion and prevention of 
enamel surface damage during dental restorative procedure. 
Autrailian Dent J 2015;60: 301-08

18 Medeiros VA, Seddon RP. Iatrogenic damage to approxiamal 
surfaces in contact with Class II restorations. J Dent 2000;28: 
103-10.

19 Boyde A, Knight PJ. Scanning electron microscope studies of 
Class II cavity margins. Matrix band application. Br Dent J 
1972;133: 331-37

20 Sheets CG. The magic of magnification. Dentistry Today 1998; 
12: 60-67.


