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Abstract

Background: The Evaluation of the degree of lower third molar (L3M) extraction difficulty is extremely impor-
tant for both clinicians and patients. This study aimed to evaluate the validity of a new index (Kharma scale) as a
preoperative predictor index of the difficulty of surgical removal of impacted L3M.

Material and Methods: Extraction difficulty of a series of 49-impacted L3M was predicted preoperatively by
Kharma scale, and postoperative difficulty was assessed with a modified Parant scale.

Results: The sensitivity of Kharma scale, as a predictor of difficulty, was 18.2% and the specificity was 68.4%.
Likelihood ratios for the Kharma categories also indicated that the scale is of little value for predicting a difficult
extraction. There was no significant association between the Kharma score and duration of operation, but high-
modified Parant scores were significantly associated with longer operations.

Conclusions: The proposed Kharma scale was unreliable as preoperative predictor of the L3M extraction diffi-

culty, and both radiological and clinical information must be taken into account.
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Introduction

Evaluation of the degree of lower third molar (L3M) ex-
traction difficulty is extremely important to design cor-
rect treatment strategy and to reduce the risk of compli-
cations. Therefore, having optimal scale to predict L3M
extraction difficulty continues to challenge clinicians.
Several methods have been established for preoperative
estimation of difficulty, but they found invalid (1-4) or
of limited clinical use (2,3,5,6).

Among these scales, is the Pederson scale, which is
widely cited in oral and maxillofacial surgical texts as
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a useful tool to predict the difficulty of extraction of
L3M (1). However, diverse clinicians have questioned
its performance (1,3).

Recently, Kharma et al. (7) proposed a new scale; which is
a modification of Pederson scale; that took into account the
anatomical form of the tooth roots. They claimed that this
new estimating index is more reliable and accurate than
Pederson scale, and significantly correlated with postop-
erative difficulty rated by modified Parant scale (7).

The aim of this study was to evaluate Kharma scale’s
prediction accuracy.
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Material and Methods

We evaluated the surgical extractions of 49 L3M performed
in patients (4lmale, 8 female, mean (SD) age 27.5(5.7)
years) who presented to the Department of the Oral Sur-
gery, The Left Specialized Dental Centre, Mosul, Iraq
from November 2015 to October 2016. The ethics commit-
tee of the Iraqi Ministry of Health approved the study.

All operations were done by two surgeons who had six
and nine years’ experience in oral and maxillofacial
surgery, and according to standard protocols under lo-
cal anesthesia.

Preoperatively, the surgeon predicted the difficulty of
extraction from panoramic radiographs using Kharma
scale. After the operation, difficulty was assessed using
the modified Parant scale (MPS) (Table 1). The duration
of operation was also recorded by a stopwatch (from
start of incision to final suture).

By using descriptive statistics of IBM SPSS Statistics
23, sensitivity, specificity, and likelihood ratios were
calculated considering the MPS as a reference. In addi-
tion, the correlation between the operative time and the

Table 1. Criteria of Kharma and modified Parant scales.
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difficulty of operation as proposed by both Kharma and
modified Parant scales were also assessed by analysis of
variance test considering a probability values less than
0.05 as significant.

Results

Table 2 review the classification of difficulty of 49 ex-
tractions by preoperative Kharma scale and postopera-
tive MPS.

The results indicate that 18 extractions are easy I ac-
cording to MPS. By contrast, only 14 cases are classi-
fied as easy by Kharma scale. Kharma scale showed a
low sensitivity (18.2%) for difficulty prediction of dif-
ficulty (11 extractions classified as difficult by the MPS,
among them, only 2 cases were classified as moderately
difficult by Kharma scale), and limited specificity of
68.4%.

Likelihood ratios for prediction of each class of Kharma
scale were not significant as they ranged between 0.5
and 2 (Table 3).

The mean time of operative duration of each category of
Kharma and modified Parant scale illustrated in table 4

Table 2. Classification of 49 extractions by preoperative Kharma
scale and postoperative modified Parant scale.

*In the original index, moderately difficult was graded as5—7

Criteria of Kharma scale. -
- . Modified Parant scale
Classification Score :
Angulation Easy Difficult
Mesioangular 0 ! 1 | v
Horizontal/transverse 1 Kharma scale Total
V;rtlcal 2 Easy 4 5 _ 14
Distoangular 3 - -
Slightly difficult 11 6 4 - 21
Depth
- Moderately difficult 3 8 2 - 13
Level A: high occlusal level 1 :
Level B: medium occlusal level 2 Very difficult - 1 - - 1
Level C: deep occlusal level 3 Total 18 | 20 11 0 49
Ramus relationship/space available
Class 1: sufficient space 0
Class 2: reduced space 1 Table 3. Predictive values (P1, P2) and likelihood ratios of the dif-
Class 3: no space 2 ferent Kharma categories for prediction of each modified Parant cat-
Roots form egory.
anvergent 0 Modified Parant scale
Divergent 1 .
Bulbous ) Difficult Easy
Difficulty index Like-
Easy 122 No. Pl | No. | P2 | lihood
Slightly difficult 3.4 ratios
Moderately difficult 5-6* Kharma scale
Very difficult 7-10 Easy 5 0.45 9 | 024 1.88
Criteria of modified Parant scale. Slightly difficult 4 1036 | 17 | 045 0.8
Type Technique Moderately difficult | 2 018 | 11 | 0.29 | 0.62
Easy | Extraction requiring forceps only Very difficult 0 0 1 0.03 0
Easy II Extraction requiring osteotomy Total 11 38
Difficult 11T Extraction requiring osteotomy and Likelihood ratios (LR), calculated as P1/P2. Significant likelihood
coronal section ratios for prediction must be below 0.5 or above 2.
Difficult IV Complex extractions (root section) P1: Predicted probability of difficulty.

P2: Predicted probability of easiness.
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Table 4. Mean (range) duration of operation (min) in each category of Kharma and modified Parant scale.

Modified Parant scale
Easy [ Easy II Difficult 11T Difficult IV P
Duration 11.80 18.65
(min) 6.68 (21.17) (17.0) 23.62) - 716
Kharma scale
Easy Slightly difficult | Moderately difficult | Very difficult P
Duration 10.54 12.67 15
(min) 11.6 (19.18) (32.0) (30.0) 0) .007

which indicated that operations with longer duration was
significantly correlated with higher modified Parant scores
(P=.007). By contrast, no significant correlation was exist
with Kharma scores (P=.716).

Discussion

Clinical and radiographical findings should be consid-
ered preoperatively for correct evaluation of L3M ex-
traction. It helps in prediction of operative difficulty for
correct treatment plant and improves the level of pa-
tients’ satisfaction with the treatment received (1,8).
Several methods were established for preoperative esti-
mation of difficulty like Pederson scale, which was used
by clinicians as a useful tool to predict of L3M extrac-
tion difficulty (1). However, The meta-analysis of the
current literatures concluded that Pederson scale is not
a reliable prediction index in L3M surgery (9).
WHAREFE scale (10) was also proposed, but is rarely
used in practice duo to their complexity (1). Other vari-
ables had been considered in MR ACBS scale (6) includ-
ing L3M relation to inferior alveolar and lingual nerves.
It is of limited clinical application due to the need to the
cone beam computed tomography in classification.
Santamaria et al. (11) points to the importance root pat-
terns in determining L3M extraction difficulty. Other
researchers (2,3) took into account the curvature, width
and number of L3M roots in their difficulty prediction
index.

Kharma scale proposed a new difficulty prediction in-
dex based on 4 factors: tooth angulation, the depth of
the third molar in the mandible, the relationship with
the ramus/space available, and root form (7). It is simi-
lar to Pederson index in that it measures the same pa-
rameters in addition to root forms, and close to Yuasa
scale (3) as the former assess the same parameters in
addition to tooth angulation. However, Kharma scale,
in this study, reported 85.7% false +ve. and 25.7% false
—ve. and showed a very low sensitivity (18.2%) and a
specificity of 68.4%. In contrast, Yuasa scale in a pre-
liminary study (3) recorded 8.3% false +ve and 15%
false —ve. which resulted in high sensitivity (85%) and
specificity (92%). The false —ve cases causing problems
for both the practitioners and patients (3).
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In this study, the MPS was considered as a reference
standard index of surgical difficulty as it found reliable
and consistent with operative difficulty by researchers
(1,7,8,12). The results of this study was in agreement
with previous studies where the MPS was found signifi-
cantly correlated with surgical time (P=0.007). Howev-
er, Kharma scale fail to correlate with P value of 0 .716.
The results indicate that the Kharma scale has poor sen-
sitivity when over 85% of difficult extractions were not
identified. In addition, likelihood ratios for prediction
of the different difficulties of the Kharma scale from
the categories of MPS also indicate that Kharma scale
is of little value in predicting operative difficulty (a sig-
nificant likelihood ratios for prediction must be below
0.5 or above 2) (13). This is may be owing to the lack of
consideration of various relevant factors, such as bone
density, periodontal space, flexibility of the cheek, and
nerve proximity. In addition, curvature of the root is
sometimes an unpredictable factor, as it is often not vis-
ible in panoramic radiographs (3).

In conclusion, and depending on the current results, the
proposed Kharma scale was unreliable as preoperative pre-
dictor of the L3M extraction difficulty, and both radiologi-
cal and clinical information must be taken into account.
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