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Introduction

Third molars are also known as wisdom teeth. 
They usually come in from behind the second mo-
lars, usually during the late teenage periods or ear-
ly twenties. Typically, a person will have four wis-
dom teeth: upper left, upper right, lower left and 
lower right. Third molars are usually absent in 
25% of adults. When present, the age they erupt 
varies, though they generally erupt between the 
ages of 18 and 24 years.1-4 A tooth is called im-
pacted when it is prevented from its normal path of 
eruption in the dental arch due to lack of space in 

the arch or obstruction in the eruptive pathway of 
the tooth.5 Maxillary and mandibular third molars, 
maxillary cuspids and maxillary central incisors 
are the most frequently impacted teeth.6 Many im-
pacted or unerupted third molars may eventually 
erupt normally and many impacted molars never 
cause clinical problems.7 Guidelines from the Roy-
al College of Surgeons of England Faculty of Den-
tal Surgery8 and the British Association of Oral 
and Maxillofacial Surgeons9 have included defini-
tions of an unerupted tooth as that which is lying in 
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ABSTRACT 
Background: There is a variation of management of third molars, from conservative to surgical man-
agement. The objective of the study was to determine the prevalence and the factors associated with 
third molars treated in the dental department of the Penang hospital, Malaysia. 
Methods: This was a descriptive case series analysis of all cases reported to Penang hospital, Malay-
sia from January 2000 to December 2005. A specially designed questionnaire was used. Descriptive 
statistics and chi square test were used to explore the data. Data were analyzed using SPSS version 
13.0. The study was conducted ethically. 
Results: The six year prevalence rate was 1.75%. The majority of patients were Malays and Chinese. 
Most were under the age of 25. There were a total of 261 cases of lower third molars. Mesial presen-
tation was common among the races (P < 0.05). The number of cases increased from the year 2000 to 
2005 (P < 0.05). Most clinical diagnoses of lower third molar presentations were confirmed radiolog-
ically (P < 0.05). There were many defaulters (those who did not return for definitive treatment or for 
follow up) and the number of cases treated surgically under anesthesia increased as the years pro-
gressed among all age groups (P < 0.05). There were a total of 11 cases of upper third molars. Simi-
larly, most clinical diagnoses of the third molar presentations were confirmed radiologically (P < 
0.05).  
Conclusion: The high rate of defaulters indicates the need for pre-treatment counseling. An increas-
ing congruence indicates an improvement in clinical competence of the dentists.  
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the jaws, entirely covered by soft tissue, and par-
tially or completely covered by bone. A partially 
erupted tooth is that which is partially visible or in 
communication with the oral cavity and an im-
pacted tooth is that tooth which is prevented from 
completely erupting into a normal functional posi-
tion, which could be due to lack of space, obstruc-
tion by another tooth or an abnormal eruption path. 
Management of upper third molars is generally 
much less complex than the lower third molars. 
The upper third molars cause less discomfort, are 
more likely to erupt, simpler to remove, cause less 
post-operative morbidity and general anesthesia is 
rarely required.10 There is a variation in manage-
ment of the third molar, from conservative to sur-
gical management.11 Removal of the third molars 
is the most common surgical procedure within the 
United Kingdom and the cost of surgery is esti-
mated to be millions of pounds to the National 
Health Services and to the private sector.12,13 There 
is little controversy when the removal of impacted 
third molars is done due to pathological changes 
and severe symptoms, but the justification of 
prophylactic removal of impacted third molars is 
less certain.14 The Cochrane reviews by Mettes et 
al. concluded that there was no evidence found to 
neither support nor refute the prophylactic removal 
of asymptomatic impacted third molars in adults.15 
However, the Task Force convened by the Ameri-
can Association of Oral and Maxillofacial Surge-
ons in March 2007 concluded that the removal of 
impacted third molars can negatively impact the 
periodontium of adjacent second molars.16 A meta-
analysis by Hanson et al. found that the presence of  
 

a lower third molar may double the risk of an angle 
fracture of the mandible and could have a bearing 
on any clinical decision on whether to extract the 
molar.17 The objective of the current study was to 
determine the prevalence and the factors associated 
with third molars treated in the dental department 
of the Penang hospital, Malaysia. 

Materials and Methods  

This was a descriptive case series analysis of cases 
reported to Penang hospital, which is the largest 
public hospital in Penang, Malaysia. The dental 
department of this hospital receives referrals from 
all over the Penang state, both from the govern-
ment as well as the private sector and is headed by 
a maxillofacial surgeon. The study subjects in-
cluded all the cases of third molars treated in the 
dental department of Penang hospital from January 
2000 to December 2005. A questionnaire was de-
signed for data collection. All case files of third 
molars treated in the dental department from Janu-
ary 2000 to December 2005 were reviewed. The 
variables that were looked at included age, sex, 
race, religion, presenting complaints, clinical pres-
entation, X-rays, treatment and post operation 
progress. Descriptive statistics were used to ex-
plore the data and the results were analyzed using 
SPSS version 13.0. This study was conducted us-
ing the case history of patients. Thus, there was 
neither risk nor discomfort to the patients. The 
confidentiality of these patients was totally as-
sured. The study has received the approval from 
the Ethical and Research Committee of the School 
of Medicine of AIMST University, Malaysia. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. No of cases of 3rd molars attending Penang hospital 2000-2005. 
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Table 1. Factors associated with lower third molars. 

Factors Mesial 
(n=179) 

Vertical 
(n=33) 

Horizontal 
(n=21) 

Distal 
(n=4) 

Combination 
(n=24) Total 

Race*  
   Chinese 
   Malay  
   Indian  
   Others  

      
79 (68.1%) 10 (8.6%) 10 (8.6%) 0 (0.0%) 17 (14.7%) 116 
85 (68.5%) 19 (15.3%) 10 (8.1%) 3 (2.4%) 7 (5.6%) 124 
10 (66.7%) 4 (26.7%) 1 (7.1%) 0 (0.0%) 0 (0.0%) 15 
5 (83.3%) 0 (0.0%) 0 (0.0%) 1 (16.7%) 0 (0.0%) 6 

Sex  
   Female  
   Male  

      
89 (70.6%) 15 (11.5%) 9 (7.1%) 2 (1.6%) 11 (8.7%) 126 
90 (66.7%) 18 (13.3%) 12 (8.9%) 2 (1.5%) 13 (9.6) 135 

Age  
   < 25 
   26 – 35 
   > 35 

      
91 (66.9%) 13 (9.6%) 14 (10.3%) 3 (2.2%) 15 (11.0%) 136 
70 (70.0%) 17 (17.0%) 5 (5.0%) 0 (0.0%) 8 (8.0%) 100 
18 (72%) 3 (12.0%) 2 (8.0%) 1 (4.0%) 1 (4.0%) 25 

Clinical presentation* 
   Partially erupted  
   Erupted   
   Unerupted  

      
175 (69.7%) 30 (12.0%) 19 (7.6%) 4 (1.6%) 23 (9.2%) 251 
3 (60.0%) 1 (20.0%) 0 (0.0%) 0 (0.0%) 1 (20.0%) 5 
1 (20%) 2 (40.0%) 2 (40.0%) 0 (0.0%) 0 (0.0%) 5 

X-ray*  
   Mesial 
   Vertical  
   Horizontal  
   Distal  
   Combined   

      
174 (99.4%) 0 (0.0%) 1 (0.6%) 0 (0.0%) 0 (0.0%) 175 

0 (0.0%) 29 (96.7%) 0 (0.0%) 0 (0.0%) 1 (3.3%) 30 
0 (0.0%) 0 (0.0%) 20 (90.9%) 0 (0.0%) 2 (9.1%) 22 
1 (25%) 0 (0.0%) 0 (0.0%) 3 (75%) 0 (0.0%) 4 
0 (0.0%) 1 (4.5%) 0 (0.0%) 0 (0.0%) 21 (95.5%) 22 

*P < 0.05 
 
Results  

There were a total of 15076 new patients treated in 
the dental clinic of Penang hospital from January 
2000 to December 2005; of these, 264 were third 
molar cases, giving the proportional morbidity rate 
of 1.75% for the six years. The number of cases 
showed a steady increase over the years (see figure 
1); in the year 2000 there were 2 (0.8%) cases, in 
2001, 20 (7.6%) cases, in 2002, 34 (12.9%) cases, 
in 2003, 50 (18.9%) cases, in 2004, 77 (29.2%) 
cases and in 2005, 81 (30.7%) cases. There were 
128 (48.5%) females and 136 (51.5%) males; 126 
(47.7%) were Malays, 116 (43.9%) Chinese, 15 
(5.7%) Indians and 7 (2.7%) of other races includ-
ing foreigners; 128 (48.5%) were Muslims, 106 
(40.2%) Buddhists, 15 (5.7%) Hindus, 10 (3.8%) 
Christians and 5 (1.9%) were of other religions. A 
total of 137 (51.9%) were under the age of 25, 102 
(38.6%) were between 26 to 35 years, and 25 
(9.5%) were above the age of 35. 206 (78%) pre-
sented with the complaints of pain, 26 (9.8%) with 
pain and swelling, and 32 (12.1%) came for other 
complaints including food impaction and electives 
for orthodontic purposes. A total of 256 cases were 
referred from the dental clinics and other depart-

ments of the hospital including the outpatient de-
partment, and the remainder from the private clin-
ics. The history of the time period before seeking 
treatment was only available for 244 cases, out of 
which 78 (29.5%) came within seven days of signs 
and symptoms, 92 (34.8%) within a week to a 
month, 55 (20.8%) within one to six months, and 
19 (7.2%) in more than six months. One hundred 
forty-eight (56.1%) cases came with a single third 
molar, 113 (42.8%) with two and 3 (1.1%) with 
four third molars. Ninety-seven (36.7%) cases un-
derwent surgical intervention and the remainders 
were treated conservatively. Among the cases that 
were treated surgically, 94 (96.9%) had no compli-
cations, 2 (2.06%) had temporary nerve injury and 
1 (1.03%) had root retention. 
 
Lower Third Molar (table 1) 
There were a total of 261 cases of lower third mo-
lars. 126 (48.3%) were females and 135 (51.7%) 
males. Lower third molars were common among 
the Malays with 124 (47.5%) cases, followed by 
116 (44.4%) cases among Chinese, 15 (5.7%) 
among Indians and 6 (2.3%) among other race 
groups including foreigners. 179 (68.6%) of the 
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     Table 2. Years associated with upper and lower third molars.  

Years Mesial Vertical Horizontal Distal Combination Total 

Upper  molar        
2000 0 (0.0%) 1 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 
2001 0 (0.0%) 1(100%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 
2002 1 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 
2003 0 (0.0%) 4 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 4 
2004 0 (0.0%) 2 (66.7%) 1 (33.3%) 0 (0.0%) 0 (0.0%) 3 
2005 1 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 

Lower molar*       
2000 2 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 
2001 14 (73.7%) 2 (10.5%) 3 (15.8%) 0 (0.0%) 0 (0.0%) 19 
2002 22 (66.7%) 8 (24.2%) 1 (3.0%) 0 (0.0%) 2 (6.1%) 33 
2003 44 (89.8%) 1 (2.0%) 2 (4.1%) 0 (0.0%) 2 (4.1%) 49 
2004 50 (64.9%) 8 (10.4%) 9 (11.7%) 3 (3.9%) 7 (9.1%) 77 
2005 47 (58%) 14 (17.3%) 6 (7.4%) 1 (1.2%) 13 (16%) 81 

* P < 0.05 
 
third molar cases had mesial presentation, 33 
(12.6%) vertical presentation, 21 (8.9%) horizontal 
presentation, 4 (1.5%) distal presentation and 24 
(9.2%) had combined presentation. Two hundred 
fifty-one (96.2%) cases came with a partially 
erupted molar, 5 (1.9%) erupted and 5 (1.95%) 
unerupted third molars. There was a steady in-
crease in the number of cases seen over the years. 
The majority of those within the age groups < 25, 
26 to 35 years old, and above the age of 35 had 
mesial presentation, with 91 (66.9%) cases, 70 
(70.0%) cases and 18 (72%) cases, respectively. 
Mesial presentation was also the most common 
presentation among the Chinese, with 79 (68.1%) 
cases, Indians 10 (66.7%) cases, Malay 85 (68.5%) 
cases and the other races 5 (83.3%) cases (P < 
0.05). As shown in table 2, there was an increase in 
the number of cases from the year 2000 to 2005 
and in those years, mesial presentation was the 
most common. In the year 2000 there were 2 
(100%) cases, in 2001 there were 14 (73.7%) cas-
es, in 2002 there were 20 (66.7%) cases, in 2003, 
44 (89.8%) cases, in 2004, 50 (64.9%) cases, and 
in 2005 there were 47 (58%) cases (P < 0.05). Me-
sial presentation was the most common presenta-
tion among females and males with 89 (70.6%) 
and 90 (66.7%) cases, respectively. 175 (69.7%) of 
those with a partially erupted molar had mesial 
presentation. Similarly, 3 (60.0%) of those with an 
erupted molar had mesial presentation and in those 
with an unerupted molar, 2 (40%) had both hori-
zontal and mesial presentation (P < 0.05). X-rays 
were done. Only 253 case X-ray data where avail-
able as 8 had defaulted before the X-rays were tak-

en. Of the 253 available data, 174 (99.4%) of those 
diagnosed clinically as mesial presentation were 
confirmed radiologically, 29 (96.7%) vertical pres-
entation, 20 (95.2%) horizontal presentation and 3 
(75%) distal presentation of molars were con-
firmed radiologically (P < 0.05). As shown in table 
3, 118 (45.2%) cases had defaulted treatment, 56 
(21.5%) were treated surgically under general 
anaesthesia, 36 (13.8%) treated surgically under 
local anaesthesia and 51 (19.5%) treated conserva-
tively. Sixty-three (46.3%) of those who were less 
than 25 years old had defaulted treatment, 47 
(34.6%) were treated surgically and 26 (19.1%) 
treated conservatively. Among those within the 
ages of 26 to 35, 49 (49%) had defaulted, 35 (35%) 
were treated surgically and 16 (16%) conservative-
ly (p<0.05). Forty-six (39.7%) of the Chinese were 
treated conservatively, 48 (33.3%) surgically and 
22 (19.0%) conservatively. Among the Indians, 7 
(46.7%) had defaulted treatment, 5 (13.3%) were 
treated surgically and 3 (20.0%) treated conserva-
tively. Among the Malays, 62 (50%) had defaulted 
treatment, 38 (30.6%) were treated surgically and 
24 (19.4%) conservatively. In the other races, 3 
had defaulted, 1 was treated surgically and 2 con-
servatively. Among the females, 56 (44.4%) had 
defaulted treatment and 47 (37.3%) were treated 
surgically and 23 (18.3%) conservatively. Among 
the males, 62 (45.9%) had defaulted, 45 (33.3%) 
were treated surgically and 28 (29.7%) conserva-
tively. Only two cases in 2000 were treated surgi-
cally. In 2001, 10 (52.6%) cases had defaulted, 8 
(42.1%) were treated surgically and 1 (5.3%) con-
servatively. In 2002, 20 (60.6%) had  
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                  Table 3. Management of lower third molars. 

 Factors Conservative 
N = 51 

Surgical 
N = 92 

Defaulters 
N = 118 Total 

 Age*  
 < 25 26 (19.1%) 47 (34.6%) 63 (46.3%) 136 
 26 – 35 16 (16%) 35 (35%) 49 (49%) 100 
 > 35 9 (36%) 10 (40%) 6 (24%) 25 
 Race * 
 Chinese 22 (19.0%) 48 (41.4%) 46 (39.7%) 116 
 Malay 24 (19.4%) 38 (30.6%) 62 (50.0%) 124 
 Indian 3 (20.0%) 5 (33.3%) 7 (46.7%) 15 
 Others 2 (33.3%) 1 (16.7%) 3 (50.0%) 6 
 Sex  
 Female 23 (18.3%) 47 (37.3%) 56 (44.4%) 126 
 Male 28 (20.7%) 45 (33.3%) 62 (45.9%) 135 
 Years*  
 2000 0 (0.0%) 2 (100%) 0 (0.0%) 2 
 2001 1 (5.3%) 8 (42.1%) 10 (52.6%) 19 
 2002 1 (3.0%) 12 (36.3%) 20 (60.6%) 33 
 2003 7 (14.3%) 26 (53.1%) 16 (32.7%) 49 
 2004 18 (23.4%) 20 (26%) 39 (50.6%) 77 
 2005 24 (29.6%) 24 (29.6%) 33 (40.7%) 81 

               * P < 0.05 
 

defaulted, 12 (36.3%) were treated surgically and 1 
(3.0%) conservatively. In 2003, 16 (32.7%) de-
faulted, 26 (53.1%) were treated surgically and 7 
(14.3%) conservatively. In 2004, 39 (50.6%) de-
faulted, 20 (26.6%) were treated surgically and 18 
(23.4%) conservatively. In 2005, 33 (40.7%) de-
faulted, 24 (29.6%) were treated surgically and 24 
(29.6%) conservatively (P < 0.05). 
 
Upper Third Molar (table 4) 
There were a total of 11 cases of upper third mo-
lars treated in the dental department. Six (54.5%) 
cases were females and 5 (45.5%) were males. 
There were 3 (27.3%) Chinese patients, 1 (9.1%) 
Indian, 6 (54.5%) Malays and 1 (9.1%) of the other 
races. Two (18.2%) had mesial presentation, 8 
(72.7%) vertical presentation and 1 (9.1%) hori-
zontal presentation. Seven (63.6%) cases had a 
partially erupted molar, 3 (27.3%) had an erupted 
molar and 1 (9.1%) had an unerupted molar. 
Among those less than 25 years of age, vertical 
presentation was the most common with 5 (71.4%) 
cases; similarly, for those ages 26 to 35, vertical 
presentation was the most common presentation 
with 3 (75%) cases. Vertical presentation was the 
most common presentation among the Chinese 
with 2 (66.7%) cases, the sole Indian case and 5 
(83.3%) Malay cases. Mesial presentation was 
 

found in the only case of the other race group. The 
most common presentation among the females and 
males was also vertical presentation. Five (71.5%) 
cases of partially erupted molars had mesial pres-
entation and 2 (25%) of erupted molars presented 
with vertical presentation; the only unerupted case 
also had vertical presentation. In X-rays, 2 (100%) 
cases of mesial presentation were confirmed radio-
logically and 6 vertical presentations were con-
firmed radiologically (P < 0.05). As shown in table 
2, most cases were in the 2003, with 4 cases of up-
per third molars; all presented with vertical presen-
tation. As shown in table 4, 4 (36.4%) cases had 
defaulted treatment, whereas 3 (27.3%) were 
treated surgically under general anaesthesia and 3 
(27.3%) were treated surgically under local anaes-
thesia. One patient with mesial presentation had 
defaulted and the other was treated conservatively; 
among those with vertical presentation 3 (37.5%) 
had defaulted and 5 (62.5%) were treated surgical-
ly; the only case with horizontal presentation was 
treated surgically. There was significant change in 
the trend of choice of treatment over the years 
when analyzed after removing the cases that de-
faulted (table 5). There was an increasing trend of 
both conservative management and surgical man-
agement under general anaesthesia from 2001 to 
2005 (P < 0.05). 
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          Table 4. Factors associated with upper third molars. 

Factors Mesial 
(n=2) 

Vertical 
(n=8) 

Horizontal 
(n=1) Total 

Race  
Chinese 1 (33.3%) 2 (66.7%) 0 (0.0%) 3 
Malay 0 (0.0%) 5 (83.3%) 1 (0.0%) 6 
Indian 0 (0.0%) 1 (100%) 0 (0.0%) 1 
Others 1 (100%) 0 (0.0%) 0 (0.0%) 1 
Sex  
Female 1 (16.7%) 4 (66.7%) 1 (16.7%) 6 
Male 1 (20.0%) 4 (80.0%) 0 (0.0%) 5 
Age  
< 25 1 (14.3%) 5 (71.4%) 1 (14.3%) 7 
26 – 35 1 (25.0%) 3 (75.0%) 0 (0.0%) 4 
Clinical presentation 
Partially Erupted 2 (28.6%) 5 (71.4%) 0 (0.0%) 7 
Erupted 0 (0.0%) 2 (66.7%) 1 (33.3%) 3 
Unerupted 0 (0.0%) 1 (100%) 0 (0.0%) 1 
Management  
Conservative 1 (100.0%) 0 (0.0%) 0 (0.0%) 1 
Surgery 0 (0.0%) 5 (83.3%) 1 (16.6%) 6 
Defaulted 1 (25.0%) 3 (75.0%) 0 (0.0%) 4 
X Ray*  
Mesial 2 (50%) 2 (25%) 0 (0.0%) 4 
Vertical 0 (0.0%) 6 (75%) 0 (0.0%) 6 
Horizontal 0 (0.0%) 0 (0.0%) 1 (0.0%) 1 

      * P < 0.05 
 

Discussion  

There were a total of 264 third molars, which were 
treated in the department giving a proportional 
morbidity rate of 1.75%. Most cases treated in this 
dental department were partially erupted and un-
erupted molars (P < 0.05), which was expected, as 
the failure of eruption of the third molar is com-
mon2,18,19 and is influenced by age, gender and eth-
nicity.10 There was no significant difference be-
tween the genders. Malays and Chinese formed the 
bulk of the patients especially in the lower third 
molar (P < 0.05) and the most common age was 
among those less than 25 years old (P < 0.05). 
There were an increase in cases treated in the den-
tal department since 2000 to 2005 (p<0.05). Most 
of the third molar cases that came to the dental de-
partment of the hospital complained of pain and 
swelling and others came as elective cases for or-
thodontic purposes. There were more cases of low-
er third molars as compared with upper third mo-
lars. Most of the lower third molar cases had me-
sial presentation as compared with those who came 
with upper third molars, who mostly presented 
with a vertical presentation. For the diagnosis of 
third molars to be made, a detailed history fol-

lowed by radiologycal investigations is advised.11 
Radiological confirmation was done and showed 
that most clinical diagnoses were accurate. There 
were 169 cases who defaulted treatment; this num-
ber is alarmingly high. There has been an increased 
number of cases treated conservatively as well as 
cases treated surgically, which could be due to 
more cases being seen for elective extraction for 
orthodontic purposes (P < 0.05). Extraction of im-
pacted third molar teeth is the most common sur-
gical procedure carried out in the National Health 
Services and the waiting list for third molar 
removal is significant.10,13,20,21 In this study, 36.7% 
of the cases underwent surgical intervention and 
the remainder were treated conservatively. In 
the United Kingdom, surveys have shown the 
prophylactic removal rates of third molars from 
35% to 40%, the lowest at 4%.22-25 Pericoronitis is 
the most common indication for third molar sur-
gery.22 There was significant change in the trend of 
choice of treatment over the years when analyzed 
after removing the cases that defaulted. The in-
creasing trend of both conservative management 
and surgical management under general anaesthe-
sia from 2001 to 2005 indicates that minor
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impactions are increasingly managed conservative-
ly and those requiring surgery have to be done un-
der general anaesthesia. Surgical procedures may 
be associated with significant morbidity ranging 
from pain, to swelling with the possibility of tem-
porary or permanent nerve damage, which may 
result in altered sensation of the lip or tongue.16,26,27 
In this review, we found only two cases (2.05%) 
with temporary nerve injury, while one (1.03%) 
had root retention post-surgical intervention. This 
finding was within the rate of sensory nerve dam-
age from the third molar surgery, which ranges 
from 0 to 20%.16,20,26-28 

Conclusion  

This study provided several indicators useful for 
audit. Defaulter rate and an analysis of the reasons 
for default, the increasing load of cases especially 
of certain specialized types, the changing pattern in 
the modality of treatment and an analysis of the 
reasons and correlation between clinical and radio-
logical findings would help in a medical audit. The 
high rate of default indicates the need for pre-
treatment counseling done by designated health 
professionals. An increasing congruence will indi-
cate an improvement in clinical competence of the 
doctors. 
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