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Agreement between clinical and 
histopathologic diagnoses and 
completeness of oral biopsy forms

Abstract: The present study aimed to assess the rate of agreement between 
clinical and histopathological diagnoses and to report the frequency of 
completed forms for specimens that were subjected to histopathological 
examination and retrospectively examined. Data from 8,168 specimens 
submitted to histopathological examination were retrieved from the 
records. A total of 5,368 cases were included. Agreement was defined 
based on the definition of lesion nature according to its diagnostic 
category. Sensitivity, specificity, and positive and negative predictive 
values were calculated for each diagnostic category. The highest rate 
of agreement was observed for periapical lesions (92.6%), followed by 
potentially malignant disorders (90.1%) and non-neoplastic proliferative 
disorders (89.3%). Low rates of histopathological confirmation of the 
clinical impression were observed for mesenchymal tumors (25.0%) and 
cysts (44.2%). Sensitivity values were > 0.70 for all lesions, except for 
cysts (0.51). Specificity was relatively high, ranging from 0.97 to 1.00. The 
frequency of incomplete biopsy forms ranged from 16.8% (malignant 
tumors of oral mucosal epithelium) to 51.0% (nonspecific inflammatory 
reaction). The most frequently completed biopsy forms corresponded to 
epithelial malignant tumors (83.2%) and glandular inflammation (72.3%). 
In conclusion, there was an acceptable level of agreement. The low level 
of completeness of biopsy forms indicates little awareness about the 
relevance of gathering detailed information during clinical examination.

Keywords: Biopsy; Diagnosis, Oral; Referral and Consultation; 
Diagnostic Errors.

Introduction
Lesions of the oral mucosa occur in approximately 30% of the general 

population1,2. Unlike other parts of the body, the oral cavity allows good 
access for clinical examination. In the majority of cases involving oral 
mucosal lesions, clinical characteristics of the lesions can lead to a definitive 
diagnosis3. However, biopsy followed by microscopic examination is often 
necessary to confirm or refine a preliminary diagnosis4.

Discrepancies often occur between clinical impressions and 
histopathological diagnoses, with the latter considered the gold standard 
of oral mucosal lesions diagnosis5,6,7,8. In part, these discrepancies result 
from methodological differences in the criteria used for diagnosis and the 
professional performing the evaluations.
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It is debatable whether dental schools offer 
sufficient training in oral pathology and medicine 
during undergraduate courses6,9, and there is a lack 
of theoretical and practical skills in procedures 
related to these areas of knowledge10. These 
hypotheses are supported by the incidence of 
incomplete referral letters or forms that accompany 
specimens submit ted for h istopathological 
examination. When sufficient information is not 
provided, it is difficult to achieve an accurate 
histopathological diagnosis11,12.

Overall, the diagnostic process is challenging 
and can vary according to the nature of various 
diseases. However, the majority of previous studies 
failed to consider the peculiarities of different 
groups of lesions. Therefore, the present study aimed 
to assess the rate of agreement between clinical 
and histopathological diagnoses and to report 
the frequency of completed forms accompanying 
specimens that were subjected to histopathological 
examination and retrospectively examined.

Methodology

Study design and sample
Oral pathology records of 8,168 specimens that 

were submitted for histopathological examination 
by private and public health dental practitioners 
or obtained from undergraduate students of our 
institution between 1995 and 2004 were retrospectively 
analyzed. Data were retrieved and entered into a 
database by a single researcher.

The following cases were excluded: those 
involving research material specimens (n = 688, 
8.4%), descriptive reports with a lack of information 
and/or an insufficient amount of tissue (n = 650, 
7.9%), and cases in which a clinical impression was 
not provided (n = 1462, 17.9%). The remaining cases 
(n = 5368) were included in this study.

Data obtained from each case included the 
identification number; patient age, sex, and skin 
color; date and type of biopsy; clinical impression; 
and histopathological diagnosis. Classification of 
the lesions according to the diagnostic category and 
most common diagnoses were previously described13.

Ethical considerations
The study protocol was approved by the Research 

and Ethics Committee of the School of Dentistry of 
the Federal University of Rio Grande do Sul (protocol 
no. 269/08) and was conducted in accordance with 
the principles of the Declaration of Helsinki. Data 
was anonymized and de-identified prior to analysis 
to guarantee patient confidentiality.

Classification criteria
Lesions were classified as inflammatory lesions, 

benign tumors, malignant tumors, or other according 
to the histological findings associated with each lesion. 
Inflammatory lesions were further subdivided into 
the following five categories: (1) immunologically 
mediated lesions, corresponding to lichen planus or 
pemphigus vulgaris; (2) non-neoplastic proliferative 
disorders (NNPDs), including reactional lesions 
induced by trauma, chemical, or biological agents, 
such as inflammatory fibrous hyperplasia, pyogenic 
granuloma, and peripheral giant cell granuloma; 
(3) periapical inflammatory lesions, corresponding to 
inflammatory tissue damage induced by the removal 
of necrotic pulp after tooth extraction or apical surgery; 
(4) nonspecific inflammatory reactions, such as chronic 
inflammatory tissue or granulation tissue; and (5) 
inflammatory glandular lesions, corresponding to 
a mucocele, ranula, or sialadenitis.

Benign tumors were also further subdivided into 
mesenchymal, odontogenic, epithelial (oral mucosal 
and glandular), and osseous. Malignant tumors 
were subdivided into epithelial (oral mucosal and 
glandular) and mesenchymal.

The “other” diagnosis group included the following: 
(1) potentially malignant disorders (e.g., leukoplakia 
and actinic cheilitis), among which leukoplakia was 
considered a clinical impression and not a definitive 
diagnosis; therefore, it was considered as a diagnostic 
category, resulting in the inclusion of a range of 
possible epithelial disturbances; (2) cysts, including 
odontogenic, non-odontogenic, and unspecified 
(inflammatory cysts were classified as inflammatory 
lesions.); (3) fibro-osseous and other bone-related 
lesions, including peripheral ossifying fibroma, 
periapical cemental dysplasia, and traumatic bone 
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cysts; and (4) normal tissue, corresponding mainly 
to dental follicles and the labial/lingual frenum.

Definition of agreement
Agreement was achieved when the clinical and final 

diagnoses corresponded to the same diagnostic group 
according to the above-mentioned classification criteria.

Completed forms
The following information was requested on a 

standardized form that was referred to for the 
histopathological examinations: patient sex, age, and skin 
color; location of the lesion; type of biopsy; and clinical 
impression. If any of this information was not provided 
by the clinician, the form was considered incomplete.

Statistical analysis
Frequency distribution of clinical and histopathological 

diagnoses was used to describe the rate of agreement 

between the two diagnoses. Sensitivity, specificity, and 
positive and negative predictive values were calculated 
for each lesion, with the histopathological diagnosis used 
as the gold standard. Ninety-five percent confidence 
intervals were also reported. To determine the agreement 
of the most frequently observed cases and to avoid 
analytical bias based on diagnostic values, diagnostic 
analysis was performed only for the categories of oral 
lesions that included more than 50 cases.

Data were analyzed using STATA software (version 
10 for Macintosh; STATA Corp., College Station, 
TX, USA). The unit of analysis was each individual, 
and the level of significance was 5%.

Results
Table 1 lists the rates of agreement between the 

clinical and histopathological diagnoses for each 
group of clinical impression. The highest rate of 
agreement (92.6%) was observed for periapical 

Table 1. Percentage of agreement between clinical and histopathologic diagnoses for each group of clinical diagnosis.

Clinical diagnosis
Total clinical 

cases (n)
Histopathologic 
confirmation (%)

Most frequent diagnostic error

Subgroup %

Inflammatory lesions

Periapical lesions 1,720 92.6 Nonspecific inflammatory reaction 6.3

Nonneoplastic proliferative disorders 718 89.3 Mesenchymal benign tumor 3.1

Immunologically mediated lesions 35 80.0 Potentially malignant disorders 14.3

Nonspecific inflammatory reaction 49 77.5 Nonneoplastic proliferative disorders 8.2

Glandular inflammation 195 83.6 Mesenchymal benign tumor 7.2

Benign tumors

Mesenchymal 278 71.2 Nonneoplastic proliferative disorders 16.9

Odontogenic 89 78.7 Normal tissue 5.6

Oral mucosal epithelium 103 53.4 Nonneoplastic proliferative disorders 25.2

Glandular epithelium 15 66.7
Mesenchymal benign and glandular 

malignant tumor
13.3

Bone 8 75.0
Nonneoplastic proliferative disorders and 

Bone pathology
12.5

Malignant Tumors

Oral Mucosal epithelium 101 77.2 Nonneoplastic proliferative disorders 6.9

Mesenchymal 4 25.0
Malignant oral epithelial tumor, Nonspecific 

inflammatory reaction and other 
inflammatory lesions

25.0

Others

Potentially malignant disorders 132 90.1 Immunologically mediated lesions 5.3

Cysts 154 44.2 Normal tissue 26.0

Fibro-osseous and other bone-related lesions 21 76.2 Nonneoplastic proliferative disorders 14.3
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lesions, fol lowed by potent ia l ly malignant 
disorders (90.1%) and NNPDs (89.3%). Low rates 
of agreement were observed for mesenchymal 
tumors (25.0%) and cysts (44.2%). Among the 
inflammatory lesions, 14.3% of the cases that 
were clinically diagnosed as immunologically 
mediated lesions were histologically confirmed 
to be potentially malignant lesions. The most 
frequent misdiagnosis involved normal tissue 
corresponding to dental follicle tissue in cases 
clinically diagnosed as cysts (26.0%).

Sensit ivity, speci f icity, and posit ive and 
negative predictive values for the lesion groups 
are reported in Table 2. Sensitivity values were 
> 0.70 for all lesions, except for cysts (0.51). These 
results suggest that clinical impression has a high 
probability of appropriately detecting lesions that 
are subsequently confirmed by histopathology. 
Specificity ranged from 0.97 to 1.00, thereby 
demonstrat ing that the capacity of cl in ical 
impression to detect healthy tissues is even greater 
than its capacity to detect disease.

The frequency of completed biopsy forms and 
the types of biopsy performed are presented in 
Table 3. The frequency of incomplete biopsy forms 
ranged from 16.8% (involving malignant tumors of 

the oral mucosal epithelium) to 51.0% (involving 
nonspecific inflammatory reactions). The most 
frequently completed biopsy forms were associated 
with epithelial malignant tumors (83.2%) and 
glandular inflammation (72.3%). The number of 
excisional and incisional biopsies varied among each 
diagnostic group. Incisional biopsies were performed 
for 77.1% and 82.2% of immunologically mediated 
lesions and malignant tumors of the oral mucosal 
epithelium, respectively. Alternatively, excisional 
biopsies were performed for 71.6% of benign 
tumors of mesenchymal origin, 71.8% of benign 
tumors of epithelial origin, and 76.4% of glandular 
inflammatory lesions. The number of non-informed 
type of biopsies ranged from 9.9% (involving 
epithelial tumors) to 44.9% (for nonspecific 
inflammatory reactions). Incomplete data were 
provided for 31.3% and 31.8% of cases of periapical 
lesions and cysts, respectively.

Discussion
In this study, the rate of agreement between clinical 

and histopathological diagnoses was examined, as well 
as the rate of completed biopsy forms for specimens 
submitted to a Brazilian oral pathology laboratory. 
These considerations are valuable for improving 

Table 2. Diagnostic tests for each type of lesion.

Lesions Sensitivity Specificity
Positive predictive 

value
Negative predictive 

value

Inflammatory lesions

Periapical lesions 0.99 (0.98–1.00) 0.97 (0.96–0.98) 0.93 (0.91–0.94) 0.99 (0.98–1.00)

Nonneoplastic proliferative disorders 0.85 (0.82–0.87) 0.98 (0.98–0.99) 0.89 (0.87–0.91) 0.98 (0.97–0.99)

Immunologically mediated lesions 0.80 (0.63–0.92) 0.99 (0.99–1.00) 0.80 (0.63–0.92) 0.99 (0.99–1.00)

Glandular inflammation 0.93 (0.88–0.96) 0.99 (0.99–0.99) 0.84 (0.78–0.89) 1.00 (1.00–1.00)

Benign tumors

Mesenchymal 0.79 (0.74–0.84) 0.98 (0.98–0.98) 0.71 (0.67–0.76) 0.99 (0.99–0.99)

Odontogenic 0.74 (0.64–0.83) 1.00 (0.99–1.00) 0.79 (0.69–0.87) 1.00 (0.99–1.00)

Oral mucosal epithelium 0.81 (0.70–0.90) 0.99 (0.99–0.99) 0.53 (0.43–0.63) 1.00 (0.99–1.00)

Malignant Tumors

Oral mucosal epithelium 0.89 (0.80–0.94) 1.00 (0.99–1.00) 0.77 (0.68–0.85) 1.00 (1.00–1.00)

Others

Potentially malignant disorders 0.86 (0.79–0.91) 1.00 (1.00–1.00) 0.91 (0.84–0.95) 1.00 (0.99–1.00)

Cysts 0.51 (0.42–0.60) 0.98 (0.98–0.99) 0.44 (0.36–0.53) 0.99 (0.98–0.99)
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knowledge about the attitude and behavior of dentists 
and dental students regarding the requirement of 
histopathological examination. The present findings 
indicate that the levels of agreement ranged from 
moderate to high. In contrast, there were discrepancies 
in the completed biopsy forms, and the frequency of 
completion was relatively low for some pathologic 
categories. However, it is difficult to directly compare 
these results with those of other studies because of 
the remarkable differences in methodologies, mainly 
regarding the agreement criteria and the professionals 
that performed the evaluations7,8.

In the present study, flexible criteria were used 
to compare clinical and histopathological diagnoses. 
For example, if the referral letter indicated that the 
clinical impression was a “periapical inflammatory 
lesion” or was any particular entity within this type 
of lesion (i.e., periapical abscess, granuloma, or cyst), 
and the microscopic evaluation revealed a diagnosis 
that did not exactly correspond to these entities, but 
belonged to the same diagnostic category (“periapical 
inflammatory lesion”), the case was considered to 
have agreement. This approach was used because 
clinical and radiographic examinations are not 
sufficient to support a specific diagnosis in this 

pathologic category14. In the present study, periapical 
lesions showed a high level of agreement, which 
was confirmed by diagnostic tests. Nevertheless, 
a substantially high number of incomplete biopsy 
forms and a lack of information regarding biopsy type 
were observed. In most cases, periapical radiolucencies 
correspond to inflammatory processes caused by pulp 
necrosis15. Considering these characteristics, dentists 
are usually confident about the final diagnosis16. 
It is hypothesized that this confidence is the most 
probable reason for the low rate of completed forms, 
particularly with regard to biopsy type. However, 
other diagnoses, including keratocysts15, giant cell 
granulomas17, and schwanomas18, although rare, may 
mimic inflammatory periapical lesions. Therefore, 
the importance of periapical radiographic images 
should not be underestimated by clinicians.

Oral immunologically mediated lesions were 
found to correspond mainly to lichen planus and 
pemphigus vulgaris. The former was included in this 
group of lesions because it is widely accepted as an 
immune disorder19. However, there is a consensus 
that, for some cases, the definition of this diagnosis 
remains challenging20. Therefore, a higher rate of 
disagreement observed for cases of lichen planus 

Table 3. Distribution (percentage in parentheses) of completeness of biopsy forms and type of biopsy for the most frequent 
histopathologic diagnoses.

Histopathologic diagnoses
Complete form Type of Biopsy

Yes No Excisional Incisional Not Informed

Inflammatory lesions

Periapical lesions 1058 (61.5) 662 (38.5) 1145 (66.6) 36 (2.1) 539 (31.3)

Nonneoplastic proliferative disorders 450 (62.7) 268 (37.3) 469 (65.3) 53 (7.4) 196 (27.3)

Immunologically mediated lesions 23 (65.7) 12 (34.3) 2 (5.7) 27 (77.1) 6 (17.2)

Nonspecific inflammatory reaction 24 (49.0) 25 (51.0) 23 (46.9) 4 (8.2) 22 (44.9)

Glandular inflammation 141 (72.3) 54 (27.7) 149 (76.4) 12 (6.2) 34 (17.4)

Benign Tumors

Mesenchymal 174 (62.6) 104 (37.4) 199 (71.6) 3 (1.1) 76 (27.3)

Odontogenic 53 (59.6) 36 (40.4) 41 (46.2) 28 (31.4) 20 (22.4)

Oral mucosal epithelium 67 (65.0) 36 (35.0) 74 (71.9) 2 (1.9) 27 (26.2)

Malignant Tumor

Oral mucosal epithelium 84 (83.2) 17 (16.8) 8 (7.9) 83 (82.2) 10 (9.9)

Others

Potentially malignant disorders 97 (73.5) 35 (26.5) 60 (45.5) 46 (34.8) 26 (19.7)

Cysts 90 (58.4) 64 (41.6) 86 (55.8) 19 (12.4) 49 (31.8)
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could be an expected finding, mainly in relation to 
oral leukoplakia21. The differential diagnosis between 
these pathologic entities may be difficult, particularly 
when clinical and histopathologic findings are not 
compatible20, 22. However, the high performance for the 
oral immunologically mediated lesions group in the 
diagnostic tests indicates that dentists had reasonable 
skills to diagnose this group of lesions. It is also 
important to highlight that an incisional biopsy was 
performed for 77.1% of these cases, consistent with 
the recommended approach for immunologically 
mediated lesions23,24,25.

In relation to potentially malignant disorders, the 
high rate of agreement was an unexpected result. This 
could be explained by the flexible criteria adopted for 
the analysis that considered the limitations of clinical 
oral examinations26, by which the clinical impression 
of leukoplakia was considered compatible with any 
epithelial disturbances.

In the present study, lesions clinically diagnosed 
as benign mesenchymal tumors were mostly 
misdiagnosed as NNPDs. Both diseases clinically 
present as soft tissue nodules27 and exhibit benign 
behavior. Consequently, some professionals may not 
be concerned about the final diagnosis defined by 
histopathological examination16. In fact, it is sometimes 
difficult to establish an accurate preliminary diagnosis 
for these groups of lesions based solely on clinical 
presentation28. Regarding the completeness of the 
biopsy forms for this group, a considerable number of 
forms had missing information. However, excisional 
biopsies were most frequently performed, consistent 
with the recommendations in the literature for benign 
mesenchymal tumors24.

Interestingly, more than half of benign tumors of 
the oral mucosal epithelium, which correspond to 
papillomas, were clinically suspected to be simple 
reactive lesions. In our study, those cases corresponded 
to inflammatory hyperplasia and pyogenic granuloma, 
which eventually develop an irregular or lobulated 
surface, mimicking a papilloma29,30. However, 
this misdiagnosis was not implicated in different 
therapeutic approaches because such lesions are 
treated by surgical excision.

Although there was a high rate of histopathologic 
confirmation (83.6%) for glandular inflammation 

(mucocele), 7.2% of cases were misdiagnosed as benign 
mesenchymal tumors. These cases corresponded to 
hemangiomas, fibromas, and lipomas. A hemangioma 
is bluish in color, resembling a mucocele, and occurs 
relatively most commonly in the lower lip. Superficial 
mucoceles may present as nodules, such as fibromas31. 
Lipoma was not considered in the referred cases because 
this lesion does not frequently occur in the lips32, probably 
because the soft consistency of the tissue may simulate 
the presence of mucous, leading to a clinical impression 
of a mucocele33. In relation to these data, the clinician 
should consider another diagnostic hypothesis apart 
from a mucocele for a nodule in the lower lip.

The level of diagnostic accuracy reported for 
cases of oral squamous cell carcinoma, the main 
malignant tumor of the oral mucosal epithelium, 
varies considerably in the literature21,26,34. These 
lesions are often detected at an advanced stage when 
they clearly present clinical features of malignancy, 
thereby reducing the difficulty in making a diagnosis35. 
Therefore, a higher rate of agreement would be 
expected. Regarding the type of biopsy performed, 
an incisional approach was most often selected, 
consistent with the recommendations for suspicious 
lesions24. In the group of malignant tumors of the oral 
mucosal epithelium, NNPD was the most frequent 
misdiagnosis. This may be because of the presence 
of tissue proliferation and ulcerative regions in 
these lesions, which is in accordance with previous 
studies16,27. Considering these data, it is recommended 
that every oral mucosal mass should be biopsied to 
rule out malignancy27. Furthermore, the number of 
completed biopsy forms for this group was high, 
thereby reflecting the concern of dentists to accurately 
recognize malignant lesions.

In the cyst group, the main source of disagreement 
was dentigerous cysts, which can be misdiagnosed 
as normal tissue (i.e., a dental follicle). Saravana and 
Subhashraj reported that up to 46% of cystic changes 
detected by radiographic evaluations occurred in 
apparently normal dental follicles36. Furthermore, Wali 
et al. demonstrated that the thickness of the follicular 
space was not associated with the presence of cystic 
changes, and therefore, should not be used as a parameter 
for a presumptive diagnosis37. Regarding the results of 
the diagnostic tests performed in the present study, the 
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cysts group was characterized by low sensitivity and 
positive predictive values, along with high specificity 
and negative predictive values. These results support the 
recommendation that a differential diagnosis between 
a dentigerous cyst and dental follicle should not only 
be based on clinical and radiographic findings. Our 
findings show that dentists were not able to consistently 
detect cystic lesions, particularly dentigerous cysts. 
Conversely, dentists exhibited a reasonable accuracy in 
defining when cystic lesions were absent. It is possible 
that the lack of clinical information in the biopsy forms 
contributed to these results.

A close dialogue between clinicians and oral 
pathologists is clearly desirable, and it is partially 
dependent on the information provided in referral 
forms12. Incomplete biopsy forms can contribute to the 
difficulties associated with specimen interpretation 
and can lead to descriptive or inconclusive reports38,39. 
Consequently, it is important to emphasize that both 
clinical and pathologic findings contribute to the 
accuracy of final diagnosis40. Initiatives such as the 
clinical referral guidelines proposed by Seoane et al.6 
are recommended to improve diagnostic skills and 
potentially improve the early detection and treatment 
of several diseases, including oral cancer.

It is well-known that complete information 
obtained by clinicians is important for the diagnostic 
process. Missing information can delay a final 

diagnosis and potentially further influence disease 
outcome and prognosis4,11. There were limitations 
associated with the present study, such as a lack 
of formal distinction among the specialties or 
professions of the submitting clinicians. This 
information could improve the present data 
because the experience and training of practitioners 
submitting specimens has the potential to influence 
their diagnostic capacity. In addition, the lack of 
standardized and detailed data collection was a 
limitation of this study.

In conclusion, an acceptable level of agreement 
was found in the present Brazilian oral pathology 
laroratory. The low rate of completed biopsy forms 
indicates the need to increase awareness regarding the 
relevance of gathering detailed information during 
a clinical examination. Furthermore, these findings 
reinforce that health professionals need to follow 
all steps of the diagnostic process to obtain findings 
that can be used to establish a definitive diagnosis.
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