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Introduction: Medical errors in dentistry refer to mistakes during operation or other dental 
procedures, negligence during treatment, and delayed treatment despite observing unusual 
results after examinations or other paraclinical tests. Generally, diagnostic errors often cause 
delay in or incorrect treatment. This study evaluates the rate of unnecessary or incorrect 
treatment of oral and maxillofacial lesions in patients referred to the Oral Medicine Department 
of Mashhad Dental School, Mashhad, Iran.
Materials and Methods: This descriptive cross-sectional study was conducted on 372 patients 
referred to the Oral Medicine Department of Mashhad Dental School in 2010. After collecting 
their demographics, they were examined by two oral health professionals. Depending on the 
type of the lesion, the patients underwent a follow-up or pathological examination. In this way, 
the final diagnosis was made for each patient and they were treated accordingly. In the end, 
the collected data were analyzed in SPSS and the results were presented using by descriptive 
statistics in tables and graphs.
Results: The Mean±SD of time between the onset of symptoms and confirmation of diagnosis 
was 22.62±12.2 months (range: 1 day to 15 years). The Mean±SD of time between the first 
visit to a physician and the referral to the Oral Department was 12.64±4.39 months (range: 0 
days to 11 years). At the last referral to the physician and before referring to the department, 
200(53.8%) patients did not receive treatment, while 69(18.5%) received correct treatment, 80 
(21.5%) incorrect treatment, and 23(6.2%) unnecessary treatment.
Conclusion: Based on the findings of this study, about half of the patients did not receive 
dental treatment, about 20% received incorrect treatment and about 6% unnecessary treatment. 
Timely referral to a dental specialist for diagnosis and treatment is better than incorrect and 
unnecessary treatment (which delays treatment and even cause wrong diagnosis due to the 
temporary improvement of some lesions). A comprehensive effort should be made to find 
out the causes of misdiagnoses and resolve them through the promotion of education and 
development of teamwork between physicians and dentists.
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1. Introduction

medical error is an adverse event that 
hurts a patient due to medical manage-
ment errors. It is not caused by the pa-
tient’s underlying disease and can be pre-
vented with adequate medical knowledge 

[1]. Medical errors are human errors in the health care 
system which result in human activity errors (activities 
that are mainly cognitive). Hence, it is not surprising that 
human errors are mainly due to inadequate knowledge 
of cognitive tasks [2]. Cognitive factors are involved in 
various levels of healthcare system. 

At the lowest level, individuals have the most important 
role. At the next level, errors can occur due to interac-
tions between individuals and technology (e.g. human-
computer interaction). At the third level, the errors occur 
due to the interaction of a group of individuals with com-
plex technology in a distributed cognitive system. At the 
fourth level, errors are related to organizational struc-
tures (coordination, communication, standardization of 
work process), the function of organizations (policies 
and guidelines), and national regulations. At these higher 
levels, cognitive factors are more influential [3, 4].

Medical errors in dentistry are mistakes during opera-
tion or other dental procedures, negligence during treat-
ment, and delayed treatment despite observing unusual 
results after examinations or other paraclinical tests. De-
lay in treatment often results from errors in diagnosis. 
For example, errors in the detection of ameloblastoma 
and other central jaw lesions may lead to a delay in their 
treatment. Neglect in the treatment and follow up of the 
elderly and immunocompromised patients may result in 
their death or organic and functional defects. Research in 
the field of medical errors is rare in Iran.

Kiani and Sheikhazadi retrospectively investigated 
dental malpractice claims during 2002-2006 in Iran [5]. 
During 5 years, 412 cases of dental malpractice were 
reported. Majority of the complaints were about fixed 
prosthodontics and oral surgery in the private sector and 
against general dentists. The dentists were found guilty 
in 56.7% of the complaints related to clinical cases and 
40% of non-clinical cases. This is a warning to dentists 
who should consider ethical principles when treating pa-
tients. In Masoumi et al. study on the causes of patients’ 
concerns in the emergency department, 48.3% of the pa-
tients reported at least one out of 10 main concerns dur-
ing their emergency department stay: medical students’ 
mistakes (18.7%), diagnostic errors (7.1%), physicians’ 
mistakes (4.5%), medical errors (2%), nurses’ mistakes 

(3%), performing a wrong test or practice (2.7%), faulty 
medical equipment (8.6%), being mistaken for another 
patient (4.4%), injuries caused by falling (5.6%), and 
long waiting  at the emergency department (19%) [6].

In another study in Iran, it was reported that most den-
tists sued for medical malpractice were male; 87.2% 
were general dentists; 4.4% endodontists, and 2.4% peri-
odontists [7]. Wright et al. in a study on the frequency of 
dental errors, showed that 40% of the participants report-
ed time constraint and 38.5% poor management as the 
most frequent causes of medical errors [8]. Moreover, 
they found out that 2 errors occur each day and 1.4% of 
these errors can lead to an adverse event. Green et al. re-
ported fatigue, nutritional status, emotions such as stress 
and anxiety, situational awareness, and multi-tasking as 
the causes of medical errors [4].

Physicians, patients, and healthcare policymakers may 
underestimate the severity and extent of injuries and 
risks. Therefore, the epidemiology of medical errors 
seems essential. It concentrates mainly on the prevalence 
and consequences of error, the most common errors 
that clinicians make, and the risk factors that increase 
the likelihood of injury from a medical error [2]. In this 
regard, this study aims to investigate the frequency of 
unnecessary or incorrect treatment of oral and maxillo-
facial lesions in patients referred to the Oral Medicine 
Department of Mashhad Dental School, Mashhad, Iran.

2. Materials and Methods 

This cross-sectional study was conducted on 372 pa-
tients referred to the Oral Medicine Department of Mash-
had Dental School from March 2009 to February 2010.  
They were examined by physicians, general dentists or 
specialists. First by using a questionnaire, the patients’ 
information was collected regarding their age, gender, 
history of complaint, time interval from the first visit to 
a physician until their referral to the department, time 
interval from physician’s referral to the department, type 
of complaint, specialty of the physician, diagnosis of the 
dentist, existence of a referral letter, and type of treat-
ment that patient received at the last dental visit. Then, 
the patients were examined by at least two experts in oral 
and maxillofacial medicine under curing light and by a 
tongue depressor. Then, the oral lesions were divided 
into the following categories: normal lesions, ulcer, red 
and white lesions, pigmented lesions, peripheral lesions, 
central lesions, cervical lesions, and others.

A complete set of examination dental mirrors, explor-
ers, dental tweezers and aspiration tools was already 
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available for further necessary examination. Also, diag-
nostic procedures such as radiography, aspiration, and 
histopathologic examinations were conducted if neces-
sary. Some patients already had radiography images or 
histopathologic examinations that if they were not ap-
propriate, the repetition of taking radiography or biopsy 
was prescribed for them.

A complete or partial resection of the lesion was done 
by professional assistants in Oral Medicine Department 
and Maxillofacial Surgery Department. The collected 
samples were sent to the Oral and Maxillofacial Pa-
thology Department for histopathologic examination. It 
should be noted that the diagnosis of lesions was first 
based on the history, clinical, and paraclinical findings. 
For lesions in doubt, a definitive diagnosis was made by 
biopsy and histopathologic examination.

Treatments of the last dentist on the patient were di-
vided into 4 categories of “no treatment”, “correct 
treatment”, “incorrect treatment”, and “unnecessary 
treatment” based on medical prescriptions. The correct 
treatment is a therapy that matches or is consistent with 
the diagnostic tests or treatments of the disease, whether 
symptomatic or causative. The incorrect treatment is 
a therapy that is not in accordance with the diagnostic 
tests or predicted treatments. It is neither symptomatic 
nor causative treatment which delays the treatment and 
causes patients’ more pain or complications. Finally, un-
necessary treatment is a therapy that has no role in the 
improvement of the disease, and its delay had no com-
plications in patients. If the symptoms were receded, it 
would be due to the side effects of the drug or its placebo 
effect.

3. Results

Results reported that 150 male (Mean±SD 
age=36.7±18.79) and 222 female patients (Mean±SD 
age=37.4±19.01) were referred. 164 patients (44.1%) had 
referral letter and 208 patients (55.9%) did not have it.

The Mean±SD time between the first visit to a physi-
cian and the referral to the Oral Medicine Department 
was 12.64±4.39 months (range: 0 days to 11 years), and 
the Mean±SD time between dentist’ referral of patients to 
the department was 11.03±0.41 months (range: 0 days to 
11 years). Based on the results, 177(47.6%) patients had 
one visit; 93(25%) two visits; 50 (13.4%) three visits; 
20(5.4%) four visits; 12(3.2%) five visits; 10(2.7%) six 
visits; 2(0.5%) seven visits; 3(0.8%) eight visits; 4(1.1%) 
ten visits; and 1 (0.3%) more than 10 visits before refer-
ring to the Oral Medicine Department (Figure 1).

Twelve patients (3.2%) received unnecessary diagnos-
tic tests such as CT scan, sonography, biopsy, microbial 
culture, or Complete Blood Count (CBC). Moreover, 
43 patients (11.6%) did not get a definite diagnosis be-
cause of their refusal for giving biopsy or follow up. At 
last dental visit and before referral, 200(53.8%) subjects 
received no treatment; 69(18.5%) correct treatment; 
80(21.5%) incorrect treatment; and 23(6.2%) unneces-
sary treatments (Figure 2).

Based on oral lesion categories, the most common in-
correct treatment was related to ulcers (40%) followed 
by peripheral lesions (28.8%), red and white lesions 
(16.3%), central lesions (10%), normal and other lesions 
(2.5%), while the most common unnecessary treatment 
was related to red and white lesions (56.5%) followed by 
ulcers (17.4%), peripheral lesions (17.4%), normal and 
other lesions (4.3%) (Table 1).

Based on the type of oral lesions, the results showed that 
the most common type of lesion in referred patients was 
lichen planus/lichenoid reaction (Figure 3). The most 
common incorrect treatment was related to pemphigus 
(15%) (Figure 4). Of 9 referred patients with Squamous 
Cell Carcinoma (SCC), 6 had received incorrect treat-
ments. Of 69 correct treatments, the most common was 
related to the treatment of lichen planus/lichenoid reac-
tion (27.5%) followed by abscess (24.6%), lymphadeni-
tis (10.1%), aphthous ulcers (5.8%), pemphigus (4.3%), 
odontogenic cyst (4.3%), and candidiasis (1.4%). 

The most common unnecessary treatment was related 
to lichen planus/lichenoid reaction (47.8%), followed by 
salivary gland mucous retention phenomenon (8.7%), 
pemphigus, primary herpetic lesions, and geographic 
tongue (4.3%). Out of 80 patients with definite diagno-
sis of lichen planus, 43(53.8%) received no treatment, 
while 19(23.8%) correct treatment; 8(10%) incorrect 
treatment, and 10(12.5%) unnecessary treatment. More-
over, of 24 patients with a definite diagnosis of abscess, 
7(29.2%) received no treatment, and 17(70.8%) correct 
treatment. The frequency of  last treatments received by 
referred patients based on the specialty of the physicians 
and dentists is shown in Table 2.

4. Discussion

The first research priority in dentistry and in the field 
of human resources is to assess the dentists’ needs for 
their continuing education, to develop treatment proto-
cols for dentists, and to evaluate their effectiveness. On 
the other hand, the first step to determine the prevalence 
of dental malpractice is to investigate their causes. In 
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Table 1. The frequency of  last treatments  received by referred patients  based on oral lesions categories

Oral Lesions Category
No 

Treatment 
Correct 

Treatment
Incorrect 

Treatment
Unnecessary 

Treatment Total 

No. % No. % No. % No. % No. %

Normal lesions 6 3 0 0 2 2.5 1 4.3 9 2.4

Ulcers 25 12.5 7 10.1 32 40 4 17.4 68 18.3

Red and white lesions 73 36.5 20 29 13 16.3 13 56.5 119 32

Pigmented lesions 7 3.5 0 0.0 0 0.0 0 0.0 7 1.9

Peripheral lesions 44 22 5 7.2 23 28.8 4 17.4 76 20.4

Central lesions 33 10.5 27 39.1 8 10 0 0 68 18.3

Cervical lesions 1 0.5 7 10.1 0 0.0 0 0 8 2.2

Others 11 5 3 4.3 2 2.5 1 4.3 17 4.6

Total 200 100 69 100 80 100 23 100 372 100

Number of visits

0.30%
1.10%
0.80%
0.50%

2.70%
3.20%

5.40%
13.40%

25%
47.60%

10
10

8
7
6
5
4
3
2
1

More than

Figure 1. Frequency distribution of total patients referred to the oral Medicine Department based on the number of visits

Type of treatment

53.80%

18.50%
21.50%

6.20%

Unnecessary 
treatment

Incorrect 
treatment

Correct 
treatment

No treatment 

Figure 2. Frequency distribution of treatments received by referred patients
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this study, we attempted to investigate the frequency 
of dental malpractice in patients referred to the Oral 
Medicine Department of Mashhad Dental School in 
2010. Since there are few similar studies in Iran, it was 
difficult to compare our results. 

In other countries, there are also few studies in this area 
using different tools, and they are mostly retrospective. 
On the other hand, finding the reasons for the diagnostic 
errors are highly associated with the educational system 
of every country and numerous other issues. So, an ex-
tensive planning is necessary to solve medical errors.

In this study, 12 (3.2%) patients complained of receiv-
ing unnecessary diagnostic tests such as CT scan, sonog-
raphy, biopsy, culture, and CBC. For example, a general 
practitioner used ultrasound to diagnose lymphadenitis 
while an internist used it to diagnose masseter hypertro-
phy. Also, an ENT specialist performed a biopsy on the 
leaf-like papillae suspecting of its pathological change. 
It should be mentioned that in this study, we did not con-
sider the additional panoramic and periapical radiogra-
phy prescribed for the patient as an unnecessary diag-
nostic test. Therefore, the number of patients received 
unnecessary diagnostic tests may be more in our study. 
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The consequences of using unnecessary diagnostic 
tests include imposing additional costs on the patients, 
insurance companies, and governments, as well as wast-
ing time and even getting incorrect diagnostic results. 
For example, for a patient with atypical facial pain who 
referred to an ENT specialist, unnecessary CT scan pre-
scription drew the attention of the physician to sinus re-
tention cyst, ignoring the patient’s main problem (facial 
pain), delaying in treatment, and even recommendation 
for sinus surgery.

In this study, about 50% of patients did not receive 
treatment for their oral lesions, and the most common 
complaints of referred patients were Red and white le-
sions, Peripheral lesions, Central lesions, and ulcers, 
respectively. Regarding the categorization of oral le-
sions in this study, the results showed that the most 
common incorrect treatments were related to ulcers, 
peripheral, red and white, central, and normal lesions, 
while the most common unnecessary treatments were 
related to red and white lesions, ulcer, peripheral, nor-
mal and other lesions. 

Although the most frequent complaints of the patients 
referred to the Oral Medicine Department were usually 
about having ulcers [9], unfortunately, the majority of 
physicians and dentists, even those with specialty unre-

lated to their area of study, considered themselves well-
informed about the treatment of ulcers, and usually did 
not refer them to the department or referred with delay. 
Due to the heterogeneity of the specialty and the  field 
of referral physicians, there were no conclusions about 
the frequency of treatment types and their comparison, 
and only the frequency of  treatment types was men-
tioned (Table 2). 

Since most of the incorrect treatments comprised the 
inappropriate use of antibiotics, perhaps most phy-
sicians assume that most lesions are infectious. For 
example, for peripheral lesions such as inflammatory 
hyperplasia, mucocele, and even SCC, they had pre-
scribed antibiotics which not only increases the anti-
microbial resistance but also delays the main treatment 
of the lesions and imposes a heavy cost on the patient. 
In one case, for the treatment of lichen planus, phy-
sicians had used cetylpyridinium chloride mouthwash 
which is obsolete. Moreover, some of these treatments 
could temporarily improve symptoms and mislead a 
patient not to continue the therapy and even to establish 
a wrong diagnosis for the physician.

Based on the type of lesions, most incorrect treatments 
were related to pemphigus (n=12), lesions without defi-
nite diagnosis (n=11), lichen planus/lichenoid reaction 

Table 2. The frequency of  last treatments received by referred patients based on the specialty of the physicians and dentists

Speciality

No 
Treatment 

Correct 
Treatment

Incorrect
Treatment

Unnecessary 
Treatment Total 

No. % No. % No. % No. % No. %

General practitioner 7 3.5 3 4.3 17 21.3 6 26.1 33 8.9

ENT specialist 14 7 4 5.8 10 12.5 1 4.3 29 7.8

Dermatologist 8 4 6 8.7 3 3.8 0 0 17 4.6

Internist 6 3 1 1.4 3 3.8 0 0 10 2.7

General dentist 116 58 38 55.1 39 48.8 11 47.8 204 54.8

Periodontist 12 6 5 7.2 3 3.8 2 8.7 22 5.9

Endodontist  4 2 2 2.9 0 0 0 0 6 1.6

Pediatric dentist 3 1.5 2 2.9 1 1.3 0 0 6 1.6

Prosthodontist 10 5 2 2.9 0 0 0 0 12 3.2

Oral and maxillofacial surgeon 6 3 3 4.3 1 1.3 0 0 10 2.7

Others 14 7 3 4.3 3 3.8 3 13 23 6.2
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(n=10), SCC (n=6), and initial herpes (n=5). Antibiotics 
had mistakenly been used to treat most of these lesions. 
For example, for treatment of pemphigus, oral and intra-
venous antibiotics and topical corticosteroids had been 
used. It should be noted that pemphigus is a life-threat-
ening disease, and delayed treatment and inappropriate 
dosage can cause involvement of other organs (e.g. skin, 
eyes, etc.). Oral, intravenous, and even nystatin antibiot-
ics were used for the treatment of SCC. While antibiot-
ics and corticosteroids were used for the treatment of the 
geographic tongue and primary herpetic lesions.

Araghi et al. in their study on prescription errors of 
general dentists, reported that the most frequent errors 
were related to the administration of antiviral drugs 
(31%), antifungal drugs (30%), analgesics (23%), and 
antibiotics (16%) [10]. Medication errors are the most 
common errors threatening the patient’s safety [11]. 
These types of errors are preventable events that occur 
as a result of inappropriate use of the drugs. The aver-
age number of prescribed drugs in Iran is higher than 
the standard level, and hence, high drug interactions are 
reported. In the study of Wadhwa et al. on medication 
errors in dentistry, it was shown that the most common 
error was the prescription of medication without speci-
fying the appropriate dosage [12]. Based on Nojomi et 
al. study, 32% of physicians reported parents’ requests 
for writing antibiotic prescriptions, and 24% of them 
accepted the request [13]. 

The results of Ossoff et al. are in line with our study re-
sults [14]. In both studies, pemphigus had been treated 
improperly with antibiotics due to diagnostic error. Our 
results are also consistent with the findings of Obuekwe 
et al. [15]. In our study, out of 9 referred patients with 
SCC complaint, 6 were treated incorrectly with medi-
cation and antibiotic therapy due to the wrong diagno-
sis of infection.

5. Conclusion

Based on the findings of this study, in many cases, the 
patients have been referred to physicians for treatment 
of their problems with a delay, and sometimes due to the 
lack of familiarity of physicians and dentists with oral 
lesions. The patients wander around various clinics and 
undergo unnecessary diagnostic tests. There is also a 
need for proper use of referral letters.

Based on the findings of this study, about half of the 
patients had not received treatment, while about 20% 
received incorrect treatments, and 6% unnecessary 
treatments. Therefore, receiving no treatment or timely 

referral to Oral and Maxillofacial specialists for treat-
ment is better than receiving incorrect and unnecessary 
treatment (which delays treatment and even cause the 
wrong diagnosis due to the temporary improvement of 
some lesions). A comprehensive effort should be made 
to find out the causes and resolve them through educa-
tional improvement and development of collaboration 
between physicians and dentists for the diagnosis and 
treatment of the patients.
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