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The proper tooth preparation should not damage the neighboring tooth

Keywords: surfaces. Accidental damage during teeth preparation is considered an
Crown and bridge, important concern that dentists often face throughout restorative procedures.
Iatrogenic damage, teeth The purpose of the following study is to evaluate the amount and frequency
preparation, proximal of accidental injury to the interproximal surface of nearby teeth, subsequent
surfaces. teeth preparation, Setting: among dental practioner in private dental

laboratories in west of Libya. An example (n=80) of a working cast list used
for crown and bridgework was sampled from Alzendah and Hi-Tech dental
commercial laboratories in west of Tripoli Libya. Tooth surfaces were
examined on master casts by direct vision by one observer. Statistics were
investigated by using SPSS. A high incidence of iatrogenic injury to the mesial
and distal surfaces of adjoining teeth where mesial 78% and 73% on distal
surface, (p<0.044) was detected, more common in molar teeth (67%) than
anterior teeth (45%). The most common accidental damage was abrasion and
nick, then abrasion. The prevalence of injury was established to be higher in
general dental practitioners and was significantly associated with mainly
mesial surface, mostly in the middle third of the proximal surface (45%). More
injuries were observed in the maxilla in comparison to the mandible. A high
rate of accidental damage to the neighboring teeth has been present through
crown and restorative work, middle-third of the tooth with mild abrasions
more risk location and surfaces. The present research work places of interest
the need for dentists to exercise more with preparations and casts making.

Introduction

The indirect way of constructing crowns and bridges allows the manufacture of a restoration from the
chairperson's side by replacing a gypsum cast for the normal tooth. However, the working cast on which it's
made must nearly copy the tooth or teeth preparation and associated areas of surrounding soft tissue if the
prosthesis is to fit the mouth accurately. Iatrogenic damage that occurs during teeth preparation and
operation constitutes a crucial issue where dentists may need to be more cautious throughout restorative
procedures [1]. Any dental treatment during any phase can come accidental and endanger the tooth
surfaces. The perfect tooth/teeth preparation should save the adjoining teeth from iatrogenic damage [2,3].
The literature had established a higher chance of accidental damage to adjacent dental hard and soft tissue
during the work preparation [4,5], orthodontic stripping [6-9], and crown preparation [3,10]. This results in
a scratching and rough enamel surface, therefore making it prone to plaque growth, which gives more chance
for caries to start or spread [4,11].

Iatrogenic damage to adjoining teeth after work preparation was one of the problems of this procedure [3].
In a study by Long and Smith [12], dentists were asked to prepare extracted teeth fixed in the normal contact
position and set up 100% damage to the surfaces of neighboring teeth. Moreover, they determined that teeth
preparation having easy entry to the contact area was less likely to cause harm to adjacent teeth [12]. Several
demonstrations can be practical for the injured enamel following iatrogenic damage as the presence of
adequate scratches, 1 mm wide vertical grooves, expansive damage, and indentations [4, 5]. Following the
occurrence of such complications, later, the affected areas can show the risk of increasing dental caries. It
was found that taking off the outer parts of enamel and might exposure, can be accompanying with more
various solubility of water-soluble and acid- suchlike substances that can initiate more complications.
Abdul-wahhab et al., [3] conducted a similar study in Saudi dental scholars and established that about 98%
of neighboring teeth were proximally affected. Furthermore, they found that the injury was more common
in the maxilla, however, there was no major difference between the right and left sides [3].

Advanced danger of iatrogenic damage to upper posterior teeth was because of difficult physical and visual
accessibility for those teeth [3]. These complications might be reduced by using matrix bands and other
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teeth separation helping devices [4,13]. Many studies have inspected working dental casts and used them
as a guide for perfect impressions [1]. The good dental casts should have few requirements, such as:
necessity free of bubble, more along the finish lines of the prepared teeth, must be distortion free, and they
can be easily trimmed with clear borders. The British Society for Restorative Dentistry has indicated that
the purpose of the “master impression is to gain an accurate, dimensionally stable, completely supported
impression of the teeth set and its associated soft tissues” [3]. Many studies showed that an important
amount of the impressions from which the dental casts used for indirect restorations are made, that
demonstrate defects in theses casts which might influence the outcome restorative work.

This current research work was aimed to determine the quality of dental casts of types, degree, and position
of iatrogenic damage to the adjoining tooth during teeth preparation by collecting dental casts from private
dental laboratories.

Methods

Sample selection

A sample of 80 sets of working casts were obtained randomly from different dental laboratory sources from
west of Tripoli of Libya, they were analyzed by one observer. All casts had been poured using the double
mix putty wash impression technique (Zetaplus, Zermack clinic, Italy), heavy and light body impression
(Zetaplus, Zermack clinic, Italy). After finding and examining the location of the prepared tooth/teeth (upper-
lower, posterior-anterior, right —left), intact teeth and adjacent teeth were included in this study. Casts that
showed damage because of wrong handling, casts with clear porosities, and casts from alginate impressions
were excluded.

Measuring

Master dental casts that had inclusion criteria were inspected using direct vision. Surfaces of tooth/teeth
neighboring the prepared tooth were inspected for the amount and the location of the tooth damage and
then classified, agreeing to the criteria described by researchers (10) as follows: 0: no damage, 1: slight
damage (depth <0.05mm) can be seen by the naked eye, and 2: obvious damage (depth >0.05-<1.0 mm)
location of injury

Location of damage

A: Incisal or occlusal third of the mesial or distal surface. B: Middle one-third of the mesial or distal surface
C: Cervical third of the mesial or distal surface. Mixed damage of mire surface giving a mixture of letters
above (AB, BC, AC, and ABC).

Type of damage

Nick: grooves in the long axis of the enamel of the tooth injured by the tip of the bur. Abrasion: An Area
where a large surface has been removed without causing grooves. Both: nicks and abrasion

The values of each dental cast were noted on specifically designed forms. Eighty (80) working casts were
chosen for assessment by the observer. To ensure intra-examiner reliability, the scores of the iatrogenic
damaged casts on 20 randomly selected from a total 80 casts was checked by making the examiner repeat
the measurement on the same casts after 3 weeks and was determined using kappa statistics that showed
the total agreement.

Statistical analysis

SPSS version 22 was used to analyze the data (IBM Corp, Armonk, N.Y., USA). A descriptive investigation
was designed for the category of practitioner, type of the prostheses, number of teeth, position, amount
(type), and degree of damage to adjacent teeth.

Results

A total of 64 casts with several surfaces, 137 adjacent to prepared teeth done by general dental dentists
(107) and specialists (30), were included in this study and were assessed for iatrogenic damage. Evidence of
iatrogenic damage of proximal surfaces of adjacent teeth (121/137) 89% with p<0.392 (78% on distal tooth
and 75.7% on mesial surfaces) statistically non significance was observed.

The results in Table 1 indicate that Level 1 damage occurred in 51.2% (n = 42) of cases, with an important
difference between mesial (17.1%) and distal (34.1%) surfaces (p = 0.044). Level 2 damage was observed in
48.8% (n = 40) of cases, showing no significant difference between mesial (20.8%) and distal (28.0%) surfaces
(p = 0.430). Regarding damage location, the majority of cases presented damage in either the AB region
(47.6%, n = 39) or the ABC region (45.1%, n = 37), with no statistically significant differences between
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proximal surfaces (p > 0.05). Isolated damage in regions A (3.7%), B (2.4%), and C (1.2%) was less common.
The predominant type of damage was classified as "N" (63.4%, n = 52), with no significant difference between
mesial (25.6%) and distal (37.8%) surfaces (p = 0.212). Combined damage types ("Both") occurred in 36.6%
(n = 37) of cases, showing similar distribution between proximal surfaces (24.4% each, p = 0.743). Overall,
chi-square analysis revealed no significant associations between damage patterns and surface location (x?
= 0.732 for degree, x? = 4.120 for location, x2 = 0.402 for type; all p > 0.05).

Table 1. Degree, Location, and Type of damage in mesial and distal surface

Level of damage "Pl(:toz.)l l\:[le(iz;l ?:7:/;1 P-value scﬁll:re P-value
0 - _ -
Degree 1 42 (51.2) 14 (17.1) 28 (34.1) 0.044 0.732 0.392
2 40 (48.8) 17 (20.8) 23 (28.0) 0.430
A 3 (3.7) 0 (0.0) 3 (3.7) 0.250
B 2 (2.4) 0 (0.0) 2 (2.4) 0.500
Location C 1(1.2) 0 (0.0) 1(1.2) 0.999 4.120 0.390
AB 39 (47.6) 15 (18.3) 24 (29.3) 0.200
ABC 37 (45.1) 16 (19.5) 21 (25.6) 0.511
N 52 (63.4) 21 (25.6) 31 (37.8) 0.212
CTIZEIZ; A 5 - - 0.402 0.526
Both 37 (36.6) 17 (24.4) 20 (24.4) 0.743

The analysis reveals that Level 1 damage was more prevalent in the lower jaw (61.9%, n = 26) compared to
the upper jaw (38.1%, n = 16), although this difference was not statistically significant (p = 0.164). Level 2
damage showed a more balanced distribution between upper (51.3%, n = 20) and lower (48.7%, n = 19) jaws
(p = 0.999). Regarding damage location, the AB and ABC regions demonstrated similar distribution patterns.
The AB region showed 44.7% (n = 17) occurrence in the upper jaw and 55.3% (n = 21) in the lower jaw (p =
0.627), while the ABC region displayed 45.9% (n = 17) in the upper jaw and 54.1% (n = 20) in the lower jaw
(p = 0.743). Isolated damage in regions A, B, and C showed varied distributions but with limited sample
sizes. The type of damage classified as "N" occurred in 43.1% (n = 22) of upper jaw cases and 56.9% (n = 29)
of lower jaw cases (p = 0.401). Combined damage types ("Both") showed a similar pattern with 46.7% (n =
14) in the upper jaw and 53.3% (n = 16) in the lower jaw (p = 0.856). Chi-square analysis indicated no
significant associations between jaw location and damage patterns (x* = 1.424 for degree, x> = 3.035 for
location, x2? = 0.095 for type; all p > 0.05). The frequency of injury was found to be higher in general dentists
(74%). Furthermore, an important relationship was established between location of the tooth and site of
tooth surface damage, was more common in mandibular teeth (68%) than in maxillary teeth (32%), in
anterior teeth (45%) and posterior teeth (67%) than lower anterior (34%) and the left side (65%) (Table 2).

Table 2. Degree, Location, and Type of damage in upper and lower jaw

Upper Jaw Lower Chi
Level of damage Jaw P-value P-value
n (%) square
n (%)
0 - -
Degree 1 16 (38.1) 26 (61.9) 0.164 1.424 0.233
2 20 (51.3) 19 (48.7) 0.999
A 1(33.3) 2 (66.7) 0.999
B 0 (0.0 2 (100.0) 0.500
Location C 1 (100.0) 0 (0.0 0.999 3.035 0.552
AB 17 (44.7) 21 (55.3) 0.627
ABC 17 45.9) 20 (54.1) 0.743
Type of N 22 (43.1%) | 29 (56.9) 0.401
damage A - - 0.095 0.758
Both 14 (46.7) 16 (53.3) 0.856

Discussion

The injury/damage to the adjoining tooth is regularly unavoidable when working on proximal areas for
mechanical tooth preparation to get a crown and bridge. They conducted studies to assess the predominance
and degree of iatrogenic damage that happened during tooth preparation. With this purposeful, the result
of this consider support the theories of previous authors. It affirmed that tooth preparation of abutments
for prosthetic work is an extraordinary hazard for the proposed abutment. This was in agreement with
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Abdulwahhab et al., [2014], who detailed that about 98% of the inspected surfaces of neighboring teeth
appeared to have some injury because of tooth preparation. However, Moopnar and Faulkner [1991]
evaluated the damage to the tooth surface of adjoining teeth to the prepared tooth and found that 74% of
the inspected surfaces.

Materials science has made enormous signs of progress over last few years; however, the essential strategy
of preparation, the utilization of tall speed burs, has still unchanged. Moopnar and Faulkner [1991]
hypothesized that the utilization of high-speed water coolant rotating drills needs consideration during use.
It’s also be noted that visibility during utilize, due to persistent water splash. Moreover, they appeared that
49% of the surfaces had clear iatrogenic damage which is obvious by the exposed eye. Comparative finding
appeared in the present study, where (25 %) of our observed surfaces were extremely damaged. The design
of the area of damage was too vital where the damage occurred in many areas and for the most
part including the mid third of the tooth surface, single or in mixture with other surfaces as showed in the
present study. The possible reason behind this is that the nearness of the bulbous portion of the tooth at
the contact region in this area was the most helpless area for iatrogenic damage. Moopnar and Faulkner
[1991]. Moreover, it showed the comparative trend of the area of harm and stated that 65.7% of
the injury was at several sites, including the occlusal, center, and cervical third of the proximal surface. One
of the findings of this study was that even though most of the casts examined had signs
of damage, around half of them had injuries of more than a mid-third of the tooth surface.
Some creators have recommended that whereas minor harm to the adjoining tooth has the potential to
demineralize [23, 21], the deformity may be misdiagnosed as caries on the x-ray [2, 21].
A significant affiliation in our study was established between location of the tooth and position of tooth
surface damage, with more serious damages happening in mandible preparations as compared to maxilla
preparations, in any case, this finding geos against the studies have appeared essentially lower rate of
damage in mandibular teeth than in maxillary teeth [1, 21]. The frequency of injury was established to be
higher in general dental practitioners (74%) in comparison to specialists in our study. Moopnar and
Faulkner [1991] did not discover a critical distinction among distinctive clinician groups for the rate of
surface harm to the adjoining teeth amid crown arrangement. Be that as it may, the current study did not
appear any critical distinction in the recurrence of iatrogenic damage on proximal surfaces of prepared toot.
The suggestion in the distribution of iatrogenic damage and the overwhelming hand of the operator were
examined by numerous analysts.

Conclusion

This present study has demonstrated differences in the quality of working casts used in the construction of
indirect restorations for crown and bridge work. Inside the limitation of this study, a high recurrence of
iatrogenic damage to the adjacent teeth had been found during teeth preparation with the half-third as the
affected tooth surface. An advance recommendation of the present study to include clinical follow-up of the
patients will clearly shed more light on what shows up as a serious issue during tooth preparation by general
dental specialists and specialists.

Limitations

Some restrictions of this study are that the patients were not followed-up for complaints of affectability or
conceivable caries injury. Any follow-up of these cases may allow more views on the nature of tooth damage
and repair following iatrogenic damage. Every effort should be made to anticipate these unavoidable
occasions from occurring, which includes the cautious use of interproximal matrix or other
metal protections that are made to avoid such iatrogenic harms. Other strategies that can be used to lock it
include the use of thin-diameter tapering burs and separation of the small finish fin at the proximal contact
area and the use of hand instruments to break down the contact area, utilize of separators, and keeping
up a high level of care.
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