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DISCUSSION
Acute pancreatitis is an inflammatory disease of the 
pancreas which appears suddenly and affects the 
heart, lungs and kidneys as well. Sometimes, 
diagnosing acute pancreatitis is a bit difficult and 
autopsy findings uncover the disease, as there is not 
any gold standard test for diagnosing acute 
pancreatitis19. The pancreas secretes multiple 
enzymes, so the blood test for detecting the level of 
serum amylase and serum lipase while urine analysis 
for detecting urinary amylase and urinary 
trypsinogen-2 level is beneficial for diagnosing 

acute pancreatitis in patients who presents with the 
complaint of abdominal pain20-23.

Literature review revealed that serum amylase level 
rises between 6 and 24 hours, peak to three times its 
upper limit at 48 hours, and then return to baseline 
at 5 to 7 days10,13. This makes it quite inconsistent for 
diagnosing acute pancreatitis, especially among 
those patients who are having a mild form of the 
disease and those who present late. Serum amylase 
is excreted in urine up to several days after the 
serum amylase levels have normalized thus urinary 

amylase is considered as an alternative tool for 
diagnosing acute pancreatitis24, 25. Therefore, there 
is a need to evaluate urinary amylase either can 
replace serum amylase and serum lipase or not in 
the diagnosis of acute pancreatitis and the degree 
of diagnostic accuracy and sensitivity of urinary 
amylase in patients with acute abdomen20,25. The 
current study favors this finding by reporting a better 
diagnostic accuracy of urinary amylase than the 
serum amylase and serum lipase and it is a more 
specific and sensitive test as compared to others.

The diagnostic accuracy index, the area under the 
ROC curve is ranging between 0.5 to 1, which 
means that there is no diagnostic discrimination if it 
is equal to or less than 0.5 but if the value is 1 the 
diagnostic system discriminates perfectly. In this 
study, among all tests at different time intervals, only 
the urinary amylase reported good diagnostic 
discrimination of acute pancreatitis as the 
accuracy index, the area under the ROC curve was 
equal to 1. Many authors compared the diagnostic 
accuracy of different pancreatic enzymes in acute 
pancreatitis and there are wide variations in the 
results. The serum amylase is considered as a test of 
choice for diagnosis of acute pancreatitis for many 
years, although it has a low sensitivity and specificity 
as there is a list of causes that increases the serum 
amylase level26,27. The authors also found that serum 
lipase has better diagnostic accuracy under the 
ROC curve as compared to the serum amylase and 
the finding is also supported by the current 
study25,28,29. Clave et al. noted that the diagnostic 
accuracy of serum amylase, serum lipase and 
urinary amylase is more than 0.975 which is perfect 
diagnostic discrimination for acute pancreatitis30.

Acute pancreatitis is a fatal condition so there is a 
need for early diagnosis of the disease to avoid 
complications as well as to avoid unnecessary 
surgery or hospital admission for observation in 
patients who do not have acute pancreatitis, 
resulting in considerable resource savings.

CONCLUSION
Serum amylase, serum lipase and urinary amylase 
have good diagnostic accuracy in acute 
pancreatitis but urinary amylase was found superior 
to them as it is a more sensitive and specific test for 
diagnosing acute pancreatitis and shows a positive 
association with the degree of severity of the 
disease. It is recommended that more such studies 
may be carried out on a larger scale to further 
define the superiority of urinary amylase in the early 
diagnosis of acute pancreatitis. 
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ABSTRACT

Background: To achieve treatment goals in orthodontics, the decision to extract or not extract 
premolars meets with debate. This includes cephalometric findings and study-cast analysis as 
influencing factors. This research aimed to identify variables that aid in clinical decision-making in 
the treatment of Class 1 malocclusion patients.

Methods: This was a retrospective study conducted on pre-treatment records of Class I patients. All 
patients had a Class I dental and skeletal malocclusion. A sample of n=80 patients was included (40 
extraction cases, 40 non-extraction).  Cephalometric values and study-cast analysis for tooth-arch 
size discrepancy were performed and binary logistic regression was applied to run the univariate 
and multivariable analysis to investigate the association of different variables with extraction and 
non-extraction treatment. Odds ratio (OR) and 95% confidence intervals were reported and p <0.05 
was considered statistically significant.

Results: Univariate logistic regression showed that mandibular and maxillary crowding (p<0.001), 
overjet (p<0.001), SNGo (p= 0.01), nasolabial angle (NL) (p= 0.02), lower anterior facial height (LAFH) 
(p= 0.03) and upper lip in plane (ULE) (p= 0.05) had a significant association with the extraction and 
non-extraction groups. Hence, final multivariable logistic regression revealed that crowding (p< 0.01, 
0.02), overjet (p= 0.009) and NL angle (p= 0.56) showed significant difference between the groups 
treated with and without extraction (p <0.05).

Conclusion: The level of crowding in both the arches, the incisal overjet, and the nasolabial angle 
aid in the clinical decision-making for Class I malocclusion patients in choosing an extraction or 
non-extraction plan.  
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INTRODUCTION
Oral carcinoma is the sixth most frequent 
malignancy globally, accounting for about 500 000 
new cases every year and 3.6% of cancer deaths, 
creating significant health problems and burden 
worldwide1. In Pakistan and India, oral carcinoma 
represents a major health concern accounting for 

up to 40% of all malignancies and is the most 
prevalent carcinoma in males while the third most 
prevalent cancer in females2. Globally, a 5-year 
survival rate of 50% is seen among patients with oral 
carcinoma even though the oral cavity is easily 
reachable for routine examination and follow-ups. 
However, unfortunately, individuals report in the 

terminal stages of malignancy (mostly at stage III or 
IV); thus, no improvement has been noted in the 
survival rate for oral cancer over the years3. If oral 
cancer is diagnosed at early stages and timely 
treatment is given for localized lesions, morbidity 
and mortality can both be minimized, and survival 
rates are reported to reach up to 82% 4. 

Oral carcinoma is mainly associated with malignant 
transformation of oral potentially malignant lesions 
(OPMLs) 5. OPMLs if remain untreated can progress to 
invasive tumors of the oral cavity in which affected 
epithelium shows epithelial dysplasia histologically 
and include oral leukoplakia (most common), 
erythroplakia, erythro-leukoplakia, oral submucous 
fibrosis (OSMF), oral lichen planus and oral lupus 
erythematosus. Leukoplakia is the commonest OPML 
while erythroplakia being less frequent but more 
serious shows the malignant potential of almost 85% 6. 
The prevalence of OPMLs is between 1% and 5% 
globally depending mostly on the place of origin, the 
nature of the population under study, pattern of 
tobacco and alcohol use and areca quid chewing5,7. 
These lesions are usually asymptomatic in the initial 
stages but may be diagnosed by dental physicians on 
routine examination of the oral cavity due to their 
characteristic clinical appearance. If an appropriate 
and conclusive diagnostic approach is adopted for 
the detection of these lesions in the early stages, 
morbidity and mortality of the patients can be 
reduced. Thus, OPMLs are potentially high-risk lesions 
that transform into malignancy based on their 
indiscernible course in most cases. Hence, early 
diagnosis through regular screening of patients 
presenting with recurrent oral infectious or 
inflammatory lesions remains indispensable. Therefore, 
the review is aimed to explore the cell block method 
as a minimally invasive technique for reducing 
morbidity and mortality associated with OSCC.

A narrative review methodology and analysis of 
published works were planned, carried out, and 
reported according to the Preferred Reporting Items 
for Systematic Reviews and Meta‐Analyses (PRISMA) 
guidelines. In this review, a search of published works 
was done using the online databases of PubMed, 
Scopus, Web of Science, and Cochrane Library for 
relevant publications up to October 2020. The 
following medical subject headings (MeSH) were 
used in the search strategy: ‘‘oral potentially 
malignant lesions’’, “exfoliative cytology”, 
“liquid-based cytology”, ‘‘oral squamous cell 
carcinoma’’ and “cell block”. The reference lists of 
the articles were also searched to identify missed 
studies. No restriction was applied on time of 
publication or language. To facilitate the screening 
process of studies from online databases, all search 
results were downloaded into an EndNote library 
(version X8).

Only hospital and clinic-based studies were includ-
ed where the cytological analysis was carried out 
by pathologists up to October 2020. Studies consid-
ering individuals of age group 18-60 years irrespec-
tive of gender who underwent brush biopsies of 
intraoral leukoplakia, erythroplakia, erythroleuko-
plakia, proliferative verrucous leukoplakia, oral 
lichen planus, or oral submucous fibrosis were 
included. Population-based studies and studies 
referring only to clinical features were excluded. 
Pregnant women were also excluded.  Different 
information was extracted from the shortlisted 
studies such as first author name, year of publica-
tion, the geographic region in which the study was 
carried out, duration of the study, sample size, 
gender and age of the studied sample, the preva-
lence rate of oral lesions, OPMLs if observed or not, 
study setting  (urban,   rural or both), study design, 
sampling method, laboratory techniques used, any 
statistically significant results found and conclusions 
made by the authors regarding the efficacy of 
different laboratory techniques in the diagnosis of 
OPMLs. 

DISCUSSION
Incidence of oral potentially malignant lesions and 
oral carcinoma is very high in South Asian countries 
that may be attributed to specific eating habits. 
Though histopathology is thought to be a gold 
standard method in detecting these lesions, it may 
not be possible to perform a biopsy in all suspected 
cases as it is a costly, time-consuming, invasive 
technique having surgical as well as psychological 
implications on the patient8. 

Role of Cytology in the Diagnosis of OPMLS
Diagnostic cytology plays an imperative role in the 
detection of epithelial and cellular abnormalities 
and infectious diseases. It is a very simple, rapid, 
cheap and reliable method for diagnosing 
cutaneous premalignant and malignant tumors, 
immunobullous lesions, infectious diseases and 
genodermatosis9. Cytology is an accepted, widely 
employed diagnostic modality for the timely 
diagnosis of oral cancers but its role in detecting 
OPMLs is still debatable10. Oral exfoliative cytology is 
a well-established and more sensitive technique 
that can detect the oral cavity’s primary cancerous 
lesions, even when the lesions seem to be 
innocuous, and there is no suspicion of cancer, and 
when the prognosis is excellent11. 

Recent developments in the discipline of cytology 
have converted diagnostic cytopathology to an 
advanced diagnostic tool with limited false-positive 
and false-negative results. Liquid-based cytology 
(LBC) gives improved and higher quality results 
compared to conventional cytology, as it increases 
the sensitivity and specificity of the diagnosis and 
provides residual material for additional investiga-

tions12. Thus, this review will emphasize the impor-
tance of liquid-based cytology and early detection 
of OPMLs to prevent malignant transformation. In 
Pakistan, very few reports have been documented 
regarding the cytological diagnosis of these lesions 
however, to the authors’ knowledge; none of the 
studies has yet been reported on the diagnostic 
efficacy of advanced cytological techniques, 
including LBC and cell block preparations.  

Different Cytological Techniques for OPMLs Detection
1. Exfoliative Cytology 
Exfoliative cytology (EC)is a screening and diagnos-
tic test used for early detection of oral diseases, 
such as squamous cell carcinoma, pemphigus, 
potentially malignant disorders, candidiasis, and 
salivary gland lesions13. This technique is relatively 
simple, cost-effective, non-invasive, and rapid, 
well-received by the patients, enabling the profes-
sionals to monitor the follow-up after providing the 
necessary treatment. EC usually consumes the 
specimens of exfoliating cells compared to histopa-
thology, in which entire tissue is submitted for 
processing. Conventional cytology has played a 

significant role in the detection of uterine cervical 
cancer during a gynecological examination since 
the beginning of the Papanicolaoutechnique in the 
40s. In the past, disputes occurred in the use of EC 
because of a large number of false-negative results 
and subjective interpretation of atypical oral 
mucosa cells. Liquid-based cytology (LBC) tests 
have substituted conventional cytology, SurePath 
or ThinPrep being the primary screening tests in most 
of the laboratories14. 

2. Liquid-based Cytology 
Liquid-based cytology (LBC)has proven to be 
superior to conventional cytology by reducing the 
difficulties associated with sampling thus helping in 
the formation of improved smears and reducing the 
false-negative rates. The clear background thus 
obtained enhances not only the quality of the 
smear but also increases the diagnosticsensitivity15. 
In this technique, the cells, after sampling, are first 
suspended in a suitable fixative (preservative) 
medium followed by centrifugation, and a smear is 
then prepared16, (Figure 1).
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autopsy findings uncover the disease, as there is not 
any gold standard test for diagnosing acute 
pancreatitis19. The pancreas secretes multiple 
enzymes, so the blood test for detecting the level of 
serum amylase and serum lipase while urine analysis 
for detecting urinary amylase and urinary 
trypsinogen-2 level is beneficial for diagnosing 

acute pancreatitis in patients who presents with the 
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Literature review revealed that serum amylase level 
rises between 6 and 24 hours, peak to three times its 
upper limit at 48 hours, and then return to baseline 
at 5 to 7 days10,13. This makes it quite inconsistent for 
diagnosing acute pancreatitis, especially among 
those patients who are having a mild form of the 
disease and those who present late. Serum amylase 
is excreted in urine up to several days after the 
serum amylase levels have normalized thus urinary 

amylase is considered as an alternative tool for 
diagnosing acute pancreatitis24, 25. Therefore, there 
is a need to evaluate urinary amylase either can 
replace serum amylase and serum lipase or not in 
the diagnosis of acute pancreatitis and the degree 
of diagnostic accuracy and sensitivity of urinary 
amylase in patients with acute abdomen20,25. The 
current study favors this finding by reporting a better 
diagnostic accuracy of urinary amylase than the 
serum amylase and serum lipase and it is a more 
specific and sensitive test as compared to others.

The diagnostic accuracy index, the area under the 
ROC curve is ranging between 0.5 to 1, which 
means that there is no diagnostic discrimination if it 
is equal to or less than 0.5 but if the value is 1 the 
diagnostic system discriminates perfectly. In this 
study, among all tests at different time intervals, only 
the urinary amylase reported good diagnostic 
discrimination of acute pancreatitis as the 
accuracy index, the area under the ROC curve was 
equal to 1. Many authors compared the diagnostic 
accuracy of different pancreatic enzymes in acute 
pancreatitis and there are wide variations in the 
results. The serum amylase is considered as a test of 
choice for diagnosis of acute pancreatitis for many 
years, although it has a low sensitivity and specificity 
as there is a list of causes that increases the serum 
amylase level26,27. The authors also found that serum 
lipase has better diagnostic accuracy under the 
ROC curve as compared to the serum amylase and 
the finding is also supported by the current 
study25,28,29. Clave et al. noted that the diagnostic 
accuracy of serum amylase, serum lipase and 
urinary amylase is more than 0.975 which is perfect 
diagnostic discrimination for acute pancreatitis30.

Acute pancreatitis is a fatal condition so there is a 
need for early diagnosis of the disease to avoid 
complications as well as to avoid unnecessary 
surgery or hospital admission for observation in 
patients who do not have acute pancreatitis, 
resulting in considerable resource savings.

CONCLUSION
Serum amylase, serum lipase and urinary amylase 
have good diagnostic accuracy in acute 
pancreatitis but urinary amylase was found superior 
to them as it is a more sensitive and specific test for 
diagnosing acute pancreatitis and shows a positive 
association with the degree of severity of the 
disease. It is recommended that more such studies 
may be carried out on a larger scale to further 
define the superiority of urinary amylase in the early 
diagnosis of acute pancreatitis. 
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INTRODUCTION
Improved facial appearance is one of the fundamen-
tal reasons why patients choose orthodontic treat-
ment. The concept of ideal facial appearance princi-
pally determined by the patient’s profile and the 
application of two principle treatment methods 
whether to perform extractions or not has been an 
exceptionally questionable issue in the literature of 
orthodontics. There are mainly two approaches to 
treat skeletal class 1 malocclusion- dental extraction 
and arch expansion to gain space. These two 
approaches are directed at the correction of tooth 
size versus arch size discrepancy, which is a common 
problem in class 1 malocclusion1.  The approach to 
extract commonly involves the removal of premolars.  
To plan an orthodontic treatment with extraction or 
not has been a widely discussed topic in the study of 
orthodontics. The trends of the extraction have varied 
greatly over time. Based on Angle’s opinion that all 32 
teeth could be accommodated in the existing 
arches, conventionally non-extraction treatment was 
the preferred approach1-3.

To diagnose and form a treatment plan of an ortho-
dontic patient, a set of variables including the 
estimations of cephalometric and model analysis 
alongside the age and sex of a patient must be 
assessed thoroughly by an orthodontist, which will 
ultimately aid in reaching a decision3-5. Various 
other factors such as congenitally missing or previ-
ously extracted teeth, restorations, and periodontal 
health are highly significant in decision making. 
After taking the entirety of the fore-mentioned 
factors into account, the treatment plan is set up 
and the requirement for an extraction or a non-ex-
traction plan is advocated. In the diagnosis of a 
Class 1 patient, numerical values of the variables 
are highly significant and having a thorough knowl-
edge of these variables will help in forming treat-
ment predictors by distinguishing the use of one 
therapeutic method over the other, thereby lead-
ing to swift decision making. To distinguish which 
variables, affect the orthodontist’s choice if it is to 
opt for the extraction or not, it is imperative to com-
prehend that a treatment outcome of a patient 
with certain characteristics treated in one manner 
will vary compared to those treated by another. An 
orthodontist is then ultimately led by these charac-
teristics to reach a choice of treatment, acknowl-
edged as confounding variables5,6.

With the conventional approach falling to relapse, 
extractions gained popularity for several reasons 
with a degree of crowding being the chief reason 
to pursue extraction of the premolars. Furthermore, 
Tweed concluded that extractions enhanced and 
lead to more harmony in facial profile and greater 
stability7. Konstantonis et al. in their research 
concluded certain variables should not be neglect-
ed while making an orthodontic treatment plan, 

some of which are the lower crowding, lower lip to 
E-plane, upper crowding, and overjet8. With treat-
ment planning and decision-making varying from 
case to case and approaches of clinicians being 
diverse, it would seem necessary to suggest sound 
clinical indicators which determine the need for 
extractions. Hence, the outcome of this research 
may expedite the treatment planning procedure 
for patients with Class I malocclusion. The purpose 
of this study was to identify variables that aid in 
clinical decision-making in the treatment of Class 1 
patients. 

METHODS
This was a retrospective, cross-sectional 
comparative study conducted on pre-treatment 
records of patients with a Class I malocclusion 
which was selected at random from the 
Orthodontic Department, Ziauddin College of 
Dentistry from 2014 to 2019. A request for waiver of 
the ethics review committee was put forward to the 
university for the process as there was no patient 
contact, no new tests were done and patient 
confidentiality was maintained. The request was 
accepted and waiver no. 2951220HMOM was 
granted by the Committee. To eliminate selection 
or proficiency bias, all the included records were 
evaluated under the supervision of two trained 
orthodontists of the department. 

All patients were males and females of Pakistani 
origin with a full dentition (excluding the third 
molars) who presented with a Class I dental and 
skeletal malocclusion. The selected cases had no 
history of any cleft, dentofacial deformity, or 
syndrome nor had they received any previous 
orthodontic treatment. Using the Open Epi online 
sample size calculator, assuming a prevalence of 
57% for non-extraction cases in class 1 patients at 
the power of 80% and confidence level of 95%, a 
sample size of a total of 80 patients was calculated. 
Therefore, records of 40 patients in each group 
(extraction and non-extraction group) were 
included in this study.

The subjects were divided into two groups: 40 were 
treated without extraction whereas the other 40 
were treated by extracting the four first premolars. 
Radiographs were taken by the department of 
radiology of Ziauddin Hospital. Lateral Cephalomet-
ric films were taken using the Planmeca Proline XC 
X-ray unit through constant exposure of 9ma, 70kvp 
for 18sec. The cephalometric landmarks were 
identified and were evaluated by two trained 
orthodontists working in the department of ortho-
dontics of Ziauddin College of Dentistry.

Cephalometric landmarks were identified as per 
the definitions in the orthodontic literature. From 

these landmarks, various cephalometric measure-
ments were derived which included SNA, SNB, and 
ANB angles; Nasion perpendicular to point A, 
Nasion perpendicular to Pog. Witt’s analysis, 

SN-GoGn angle, FMA, lower anterior-facial height, 
UI-SN angle, IMPA, nasolabial angle, and relation-
ship of upper and lower lips concerning the E and S 
planes as depicted in Figure 1 and Figure 2. 

INTRODUCTION
Oral carcinoma is the sixth most frequent 
malignancy globally, accounting for about 500 000 
new cases every year and 3.6% of cancer deaths, 
creating significant health problems and burden 
worldwide1. In Pakistan and India, oral carcinoma 
represents a major health concern accounting for 

up to 40% of all malignancies and is the most 
prevalent carcinoma in males while the third most 
prevalent cancer in females2. Globally, a 5-year 
survival rate of 50% is seen among patients with oral 
carcinoma even though the oral cavity is easily 
reachable for routine examination and follow-ups. 
However, unfortunately, individuals report in the 

terminal stages of malignancy (mostly at stage III or 
IV); thus, no improvement has been noted in the 
survival rate for oral cancer over the years3. If oral 
cancer is diagnosed at early stages and timely 
treatment is given for localized lesions, morbidity 
and mortality can both be minimized, and survival 
rates are reported to reach up to 82% 4. 

Oral carcinoma is mainly associated with malignant 
transformation of oral potentially malignant lesions 
(OPMLs) 5. OPMLs if remain untreated can progress to 
invasive tumors of the oral cavity in which affected 
epithelium shows epithelial dysplasia histologically 
and include oral leukoplakia (most common), 
erythroplakia, erythro-leukoplakia, oral submucous 
fibrosis (OSMF), oral lichen planus and oral lupus 
erythematosus. Leukoplakia is the commonest OPML 
while erythroplakia being less frequent but more 
serious shows the malignant potential of almost 85% 6. 
The prevalence of OPMLs is between 1% and 5% 
globally depending mostly on the place of origin, the 
nature of the population under study, pattern of 
tobacco and alcohol use and areca quid chewing5,7. 
These lesions are usually asymptomatic in the initial 
stages but may be diagnosed by dental physicians on 
routine examination of the oral cavity due to their 
characteristic clinical appearance. If an appropriate 
and conclusive diagnostic approach is adopted for 
the detection of these lesions in the early stages, 
morbidity and mortality of the patients can be 
reduced. Thus, OPMLs are potentially high-risk lesions 
that transform into malignancy based on their 
indiscernible course in most cases. Hence, early 
diagnosis through regular screening of patients 
presenting with recurrent oral infectious or 
inflammatory lesions remains indispensable. Therefore, 
the review is aimed to explore the cell block method 
as a minimally invasive technique for reducing 
morbidity and mortality associated with OSCC.

A narrative review methodology and analysis of 
published works were planned, carried out, and 
reported according to the Preferred Reporting Items 
for Systematic Reviews and Meta‐Analyses (PRISMA) 
guidelines. In this review, a search of published works 
was done using the online databases of PubMed, 
Scopus, Web of Science, and Cochrane Library for 
relevant publications up to October 2020. The 
following medical subject headings (MeSH) were 
used in the search strategy: ‘‘oral potentially 
malignant lesions’’, “exfoliative cytology”, 
“liquid-based cytology”, ‘‘oral squamous cell 
carcinoma’’ and “cell block”. The reference lists of 
the articles were also searched to identify missed 
studies. No restriction was applied on time of 
publication or language. To facilitate the screening 
process of studies from online databases, all search 
results were downloaded into an EndNote library 
(version X8).

Only hospital and clinic-based studies were includ-
ed where the cytological analysis was carried out 
by pathologists up to October 2020. Studies consid-
ering individuals of age group 18-60 years irrespec-
tive of gender who underwent brush biopsies of 
intraoral leukoplakia, erythroplakia, erythroleuko-
plakia, proliferative verrucous leukoplakia, oral 
lichen planus, or oral submucous fibrosis were 
included. Population-based studies and studies 
referring only to clinical features were excluded. 
Pregnant women were also excluded.  Different 
information was extracted from the shortlisted 
studies such as first author name, year of publica-
tion, the geographic region in which the study was 
carried out, duration of the study, sample size, 
gender and age of the studied sample, the preva-
lence rate of oral lesions, OPMLs if observed or not, 
study setting  (urban,   rural or both), study design, 
sampling method, laboratory techniques used, any 
statistically significant results found and conclusions 
made by the authors regarding the efficacy of 
different laboratory techniques in the diagnosis of 
OPMLs. 

DISCUSSION
Incidence of oral potentially malignant lesions and 
oral carcinoma is very high in South Asian countries 
that may be attributed to specific eating habits. 
Though histopathology is thought to be a gold 
standard method in detecting these lesions, it may 
not be possible to perform a biopsy in all suspected 
cases as it is a costly, time-consuming, invasive 
technique having surgical as well as psychological 
implications on the patient8. 

Role of Cytology in the Diagnosis of OPMLS
Diagnostic cytology plays an imperative role in the 
detection of epithelial and cellular abnormalities 
and infectious diseases. It is a very simple, rapid, 
cheap and reliable method for diagnosing 
cutaneous premalignant and malignant tumors, 
immunobullous lesions, infectious diseases and 
genodermatosis9. Cytology is an accepted, widely 
employed diagnostic modality for the timely 
diagnosis of oral cancers but its role in detecting 
OPMLs is still debatable10. Oral exfoliative cytology is 
a well-established and more sensitive technique 
that can detect the oral cavity’s primary cancerous 
lesions, even when the lesions seem to be 
innocuous, and there is no suspicion of cancer, and 
when the prognosis is excellent11. 

Recent developments in the discipline of cytology 
have converted diagnostic cytopathology to an 
advanced diagnostic tool with limited false-positive 
and false-negative results. Liquid-based cytology 
(LBC) gives improved and higher quality results 
compared to conventional cytology, as it increases 
the sensitivity and specificity of the diagnosis and 
provides residual material for additional investiga-

tions12. Thus, this review will emphasize the impor-
tance of liquid-based cytology and early detection 
of OPMLs to prevent malignant transformation. In 
Pakistan, very few reports have been documented 
regarding the cytological diagnosis of these lesions 
however, to the authors’ knowledge; none of the 
studies has yet been reported on the diagnostic 
efficacy of advanced cytological techniques, 
including LBC and cell block preparations.  

Different Cytological Techniques for OPMLs Detection
1. Exfoliative Cytology 
Exfoliative cytology (EC)is a screening and diagnos-
tic test used for early detection of oral diseases, 
such as squamous cell carcinoma, pemphigus, 
potentially malignant disorders, candidiasis, and 
salivary gland lesions13. This technique is relatively 
simple, cost-effective, non-invasive, and rapid, 
well-received by the patients, enabling the profes-
sionals to monitor the follow-up after providing the 
necessary treatment. EC usually consumes the 
specimens of exfoliating cells compared to histopa-
thology, in which entire tissue is submitted for 
processing. Conventional cytology has played a 

significant role in the detection of uterine cervical 
cancer during a gynecological examination since 
the beginning of the Papanicolaoutechnique in the 
40s. In the past, disputes occurred in the use of EC 
because of a large number of false-negative results 
and subjective interpretation of atypical oral 
mucosa cells. Liquid-based cytology (LBC) tests 
have substituted conventional cytology, SurePath 
or ThinPrep being the primary screening tests in most 
of the laboratories14. 

2. Liquid-based Cytology 
Liquid-based cytology (LBC)has proven to be 
superior to conventional cytology by reducing the 
difficulties associated with sampling thus helping in 
the formation of improved smears and reducing the 
false-negative rates. The clear background thus 
obtained enhances not only the quality of the 
smear but also increases the diagnosticsensitivity15. 
In this technique, the cells, after sampling, are first 
suspended in a suitable fixative (preservative) 
medium followed by centrifugation, and a smear is 
then prepared16, (Figure 1).
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DISCUSSION
Acute pancreatitis is an inflammatory disease of the 
pancreas which appears suddenly and affects the 
heart, lungs and kidneys as well. Sometimes, 
diagnosing acute pancreatitis is a bit difficult and 
autopsy findings uncover the disease, as there is not 
any gold standard test for diagnosing acute 
pancreatitis19. The pancreas secretes multiple 
enzymes, so the blood test for detecting the level of 
serum amylase and serum lipase while urine analysis 
for detecting urinary amylase and urinary 
trypsinogen-2 level is beneficial for diagnosing 

acute pancreatitis in patients who presents with the 
complaint of abdominal pain20-23.

Literature review revealed that serum amylase level 
rises between 6 and 24 hours, peak to three times its 
upper limit at 48 hours, and then return to baseline 
at 5 to 7 days10,13. This makes it quite inconsistent for 
diagnosing acute pancreatitis, especially among 
those patients who are having a mild form of the 
disease and those who present late. Serum amylase 
is excreted in urine up to several days after the 
serum amylase levels have normalized thus urinary 

amylase is considered as an alternative tool for 
diagnosing acute pancreatitis24, 25. Therefore, there 
is a need to evaluate urinary amylase either can 
replace serum amylase and serum lipase or not in 
the diagnosis of acute pancreatitis and the degree 
of diagnostic accuracy and sensitivity of urinary 
amylase in patients with acute abdomen20,25. The 
current study favors this finding by reporting a better 
diagnostic accuracy of urinary amylase than the 
serum amylase and serum lipase and it is a more 
specific and sensitive test as compared to others.

The diagnostic accuracy index, the area under the 
ROC curve is ranging between 0.5 to 1, which 
means that there is no diagnostic discrimination if it 
is equal to or less than 0.5 but if the value is 1 the 
diagnostic system discriminates perfectly. In this 
study, among all tests at different time intervals, only 
the urinary amylase reported good diagnostic 
discrimination of acute pancreatitis as the 
accuracy index, the area under the ROC curve was 
equal to 1. Many authors compared the diagnostic 
accuracy of different pancreatic enzymes in acute 
pancreatitis and there are wide variations in the 
results. The serum amylase is considered as a test of 
choice for diagnosis of acute pancreatitis for many 
years, although it has a low sensitivity and specificity 
as there is a list of causes that increases the serum 
amylase level26,27. The authors also found that serum 
lipase has better diagnostic accuracy under the 
ROC curve as compared to the serum amylase and 
the finding is also supported by the current 
study25,28,29. Clave et al. noted that the diagnostic 
accuracy of serum amylase, serum lipase and 
urinary amylase is more than 0.975 which is perfect 
diagnostic discrimination for acute pancreatitis30.

Acute pancreatitis is a fatal condition so there is a 
need for early diagnosis of the disease to avoid 
complications as well as to avoid unnecessary 
surgery or hospital admission for observation in 
patients who do not have acute pancreatitis, 
resulting in considerable resource savings.

CONCLUSION
Serum amylase, serum lipase and urinary amylase 
have good diagnostic accuracy in acute 
pancreatitis but urinary amylase was found superior 
to them as it is a more sensitive and specific test for 
diagnosing acute pancreatitis and shows a positive 
association with the degree of severity of the 
disease. It is recommended that more such studies 
may be carried out on a larger scale to further 
define the superiority of urinary amylase in the early 
diagnosis of acute pancreatitis. 
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INTRODUCTION
Improved facial appearance is one of the fundamen-
tal reasons why patients choose orthodontic treat-
ment. The concept of ideal facial appearance princi-
pally determined by the patient’s profile and the 
application of two principle treatment methods 
whether to perform extractions or not has been an 
exceptionally questionable issue in the literature of 
orthodontics. There are mainly two approaches to 
treat skeletal class 1 malocclusion- dental extraction 
and arch expansion to gain space. These two 
approaches are directed at the correction of tooth 
size versus arch size discrepancy, which is a common 
problem in class 1 malocclusion1.  The approach to 
extract commonly involves the removal of premolars.  
To plan an orthodontic treatment with extraction or 
not has been a widely discussed topic in the study of 
orthodontics. The trends of the extraction have varied 
greatly over time. Based on Angle’s opinion that all 32 
teeth could be accommodated in the existing 
arches, conventionally non-extraction treatment was 
the preferred approach1-3.

To diagnose and form a treatment plan of an ortho-
dontic patient, a set of variables including the 
estimations of cephalometric and model analysis 
alongside the age and sex of a patient must be 
assessed thoroughly by an orthodontist, which will 
ultimately aid in reaching a decision3-5. Various 
other factors such as congenitally missing or previ-
ously extracted teeth, restorations, and periodontal 
health are highly significant in decision making. 
After taking the entirety of the fore-mentioned 
factors into account, the treatment plan is set up 
and the requirement for an extraction or a non-ex-
traction plan is advocated. In the diagnosis of a 
Class 1 patient, numerical values of the variables 
are highly significant and having a thorough knowl-
edge of these variables will help in forming treat-
ment predictors by distinguishing the use of one 
therapeutic method over the other, thereby lead-
ing to swift decision making. To distinguish which 
variables, affect the orthodontist’s choice if it is to 
opt for the extraction or not, it is imperative to com-
prehend that a treatment outcome of a patient 
with certain characteristics treated in one manner 
will vary compared to those treated by another. An 
orthodontist is then ultimately led by these charac-
teristics to reach a choice of treatment, acknowl-
edged as confounding variables5,6.

With the conventional approach falling to relapse, 
extractions gained popularity for several reasons 
with a degree of crowding being the chief reason 
to pursue extraction of the premolars. Furthermore, 
Tweed concluded that extractions enhanced and 
lead to more harmony in facial profile and greater 
stability7. Konstantonis et al. in their research 
concluded certain variables should not be neglect-
ed while making an orthodontic treatment plan, 

some of which are the lower crowding, lower lip to 
E-plane, upper crowding, and overjet8. With treat-
ment planning and decision-making varying from 
case to case and approaches of clinicians being 
diverse, it would seem necessary to suggest sound 
clinical indicators which determine the need for 
extractions. Hence, the outcome of this research 
may expedite the treatment planning procedure 
for patients with Class I malocclusion. The purpose 
of this study was to identify variables that aid in 
clinical decision-making in the treatment of Class 1 
patients. 

METHODS
This was a retrospective, cross-sectional 
comparative study conducted on pre-treatment 
records of patients with a Class I malocclusion 
which was selected at random from the 
Orthodontic Department, Ziauddin College of 
Dentistry from 2014 to 2019. A request for waiver of 
the ethics review committee was put forward to the 
university for the process as there was no patient 
contact, no new tests were done and patient 
confidentiality was maintained. The request was 
accepted and waiver no. 2951220HMOM was 
granted by the Committee. To eliminate selection 
or proficiency bias, all the included records were 
evaluated under the supervision of two trained 
orthodontists of the department. 

All patients were males and females of Pakistani 
origin with a full dentition (excluding the third 
molars) who presented with a Class I dental and 
skeletal malocclusion. The selected cases had no 
history of any cleft, dentofacial deformity, or 
syndrome nor had they received any previous 
orthodontic treatment. Using the Open Epi online 
sample size calculator, assuming a prevalence of 
57% for non-extraction cases in class 1 patients at 
the power of 80% and confidence level of 95%, a 
sample size of a total of 80 patients was calculated. 
Therefore, records of 40 patients in each group 
(extraction and non-extraction group) were 
included in this study.

The subjects were divided into two groups: 40 were 
treated without extraction whereas the other 40 
were treated by extracting the four first premolars. 
Radiographs were taken by the department of 
radiology of Ziauddin Hospital. Lateral Cephalomet-
ric films were taken using the Planmeca Proline XC 
X-ray unit through constant exposure of 9ma, 70kvp 
for 18sec. The cephalometric landmarks were 
identified and were evaluated by two trained 
orthodontists working in the department of ortho-
dontics of Ziauddin College of Dentistry.

Cephalometric landmarks were identified as per 
the definitions in the orthodontic literature. From 

these landmarks, various cephalometric measure-
ments were derived which included SNA, SNB, and 
ANB angles; Nasion perpendicular to point A, 
Nasion perpendicular to Pog. Witt’s analysis, 

SN-GoGn angle, FMA, lower anterior-facial height, 
UI-SN angle, IMPA, nasolabial angle, and relation-
ship of upper and lower lips concerning the E and S 
planes as depicted in Figure 1 and Figure 2. 

Figure 1: A cephalometric tracing of a Class I case with a non-extraction plan. 

Figure 2: A Cephalometric tracing of a Class I case with an extraction plan was decided.

INTRODUCTION
Oral carcinoma is the sixth most frequent 
malignancy globally, accounting for about 500 000 
new cases every year and 3.6% of cancer deaths, 
creating significant health problems and burden 
worldwide1. In Pakistan and India, oral carcinoma 
represents a major health concern accounting for 

up to 40% of all malignancies and is the most 
prevalent carcinoma in males while the third most 
prevalent cancer in females2. Globally, a 5-year 
survival rate of 50% is seen among patients with oral 
carcinoma even though the oral cavity is easily 
reachable for routine examination and follow-ups. 
However, unfortunately, individuals report in the 

terminal stages of malignancy (mostly at stage III or 
IV); thus, no improvement has been noted in the 
survival rate for oral cancer over the years3. If oral 
cancer is diagnosed at early stages and timely 
treatment is given for localized lesions, morbidity 
and mortality can both be minimized, and survival 
rates are reported to reach up to 82% 4. 

Oral carcinoma is mainly associated with malignant 
transformation of oral potentially malignant lesions 
(OPMLs) 5. OPMLs if remain untreated can progress to 
invasive tumors of the oral cavity in which affected 
epithelium shows epithelial dysplasia histologically 
and include oral leukoplakia (most common), 
erythroplakia, erythro-leukoplakia, oral submucous 
fibrosis (OSMF), oral lichen planus and oral lupus 
erythematosus. Leukoplakia is the commonest OPML 
while erythroplakia being less frequent but more 
serious shows the malignant potential of almost 85% 6. 
The prevalence of OPMLs is between 1% and 5% 
globally depending mostly on the place of origin, the 
nature of the population under study, pattern of 
tobacco and alcohol use and areca quid chewing5,7. 
These lesions are usually asymptomatic in the initial 
stages but may be diagnosed by dental physicians on 
routine examination of the oral cavity due to their 
characteristic clinical appearance. If an appropriate 
and conclusive diagnostic approach is adopted for 
the detection of these lesions in the early stages, 
morbidity and mortality of the patients can be 
reduced. Thus, OPMLs are potentially high-risk lesions 
that transform into malignancy based on their 
indiscernible course in most cases. Hence, early 
diagnosis through regular screening of patients 
presenting with recurrent oral infectious or 
inflammatory lesions remains indispensable. Therefore, 
the review is aimed to explore the cell block method 
as a minimally invasive technique for reducing 
morbidity and mortality associated with OSCC.

A narrative review methodology and analysis of 
published works were planned, carried out, and 
reported according to the Preferred Reporting Items 
for Systematic Reviews and Meta‐Analyses (PRISMA) 
guidelines. In this review, a search of published works 
was done using the online databases of PubMed, 
Scopus, Web of Science, and Cochrane Library for 
relevant publications up to October 2020. The 
following medical subject headings (MeSH) were 
used in the search strategy: ‘‘oral potentially 
malignant lesions’’, “exfoliative cytology”, 
“liquid-based cytology”, ‘‘oral squamous cell 
carcinoma’’ and “cell block”. The reference lists of 
the articles were also searched to identify missed 
studies. No restriction was applied on time of 
publication or language. To facilitate the screening 
process of studies from online databases, all search 
results were downloaded into an EndNote library 
(version X8).

Only hospital and clinic-based studies were includ-
ed where the cytological analysis was carried out 
by pathologists up to October 2020. Studies consid-
ering individuals of age group 18-60 years irrespec-
tive of gender who underwent brush biopsies of 
intraoral leukoplakia, erythroplakia, erythroleuko-
plakia, proliferative verrucous leukoplakia, oral 
lichen planus, or oral submucous fibrosis were 
included. Population-based studies and studies 
referring only to clinical features were excluded. 
Pregnant women were also excluded.  Different 
information was extracted from the shortlisted 
studies such as first author name, year of publica-
tion, the geographic region in which the study was 
carried out, duration of the study, sample size, 
gender and age of the studied sample, the preva-
lence rate of oral lesions, OPMLs if observed or not, 
study setting  (urban,   rural or both), study design, 
sampling method, laboratory techniques used, any 
statistically significant results found and conclusions 
made by the authors regarding the efficacy of 
different laboratory techniques in the diagnosis of 
OPMLs. 

DISCUSSION
Incidence of oral potentially malignant lesions and 
oral carcinoma is very high in South Asian countries 
that may be attributed to specific eating habits. 
Though histopathology is thought to be a gold 
standard method in detecting these lesions, it may 
not be possible to perform a biopsy in all suspected 
cases as it is a costly, time-consuming, invasive 
technique having surgical as well as psychological 
implications on the patient8. 

Role of Cytology in the Diagnosis of OPMLS
Diagnostic cytology plays an imperative role in the 
detection of epithelial and cellular abnormalities 
and infectious diseases. It is a very simple, rapid, 
cheap and reliable method for diagnosing 
cutaneous premalignant and malignant tumors, 
immunobullous lesions, infectious diseases and 
genodermatosis9. Cytology is an accepted, widely 
employed diagnostic modality for the timely 
diagnosis of oral cancers but its role in detecting 
OPMLs is still debatable10. Oral exfoliative cytology is 
a well-established and more sensitive technique 
that can detect the oral cavity’s primary cancerous 
lesions, even when the lesions seem to be 
innocuous, and there is no suspicion of cancer, and 
when the prognosis is excellent11. 

Recent developments in the discipline of cytology 
have converted diagnostic cytopathology to an 
advanced diagnostic tool with limited false-positive 
and false-negative results. Liquid-based cytology 
(LBC) gives improved and higher quality results 
compared to conventional cytology, as it increases 
the sensitivity and specificity of the diagnosis and 
provides residual material for additional investiga-

tions12. Thus, this review will emphasize the impor-
tance of liquid-based cytology and early detection 
of OPMLs to prevent malignant transformation. In 
Pakistan, very few reports have been documented 
regarding the cytological diagnosis of these lesions 
however, to the authors’ knowledge; none of the 
studies has yet been reported on the diagnostic 
efficacy of advanced cytological techniques, 
including LBC and cell block preparations.  

Different Cytological Techniques for OPMLs Detection
1. Exfoliative Cytology 
Exfoliative cytology (EC)is a screening and diagnos-
tic test used for early detection of oral diseases, 
such as squamous cell carcinoma, pemphigus, 
potentially malignant disorders, candidiasis, and 
salivary gland lesions13. This technique is relatively 
simple, cost-effective, non-invasive, and rapid, 
well-received by the patients, enabling the profes-
sionals to monitor the follow-up after providing the 
necessary treatment. EC usually consumes the 
specimens of exfoliating cells compared to histopa-
thology, in which entire tissue is submitted for 
processing. Conventional cytology has played a 

significant role in the detection of uterine cervical 
cancer during a gynecological examination since 
the beginning of the Papanicolaoutechnique in the 
40s. In the past, disputes occurred in the use of EC 
because of a large number of false-negative results 
and subjective interpretation of atypical oral 
mucosa cells. Liquid-based cytology (LBC) tests 
have substituted conventional cytology, SurePath 
or ThinPrep being the primary screening tests in most 
of the laboratories14. 

2. Liquid-based Cytology 
Liquid-based cytology (LBC)has proven to be 
superior to conventional cytology by reducing the 
difficulties associated with sampling thus helping in 
the formation of improved smears and reducing the 
false-negative rates. The clear background thus 
obtained enhances not only the quality of the 
smear but also increases the diagnosticsensitivity15. 
In this technique, the cells, after sampling, are first 
suspended in a suitable fixative (preservative) 
medium followed by centrifugation, and a smear is 
then prepared16, (Figure 1).

Author(s)
Place of 

Study Year
Patients Sampled 

Lesions 
EC vs. LBC

% (Different Parameters)

p-
Value Conclusion

Waris et al. 21 Pakistan 2019 300 Oral mucosal 
lesions

Detection rate of 
cytology, 57.7%(Epithelial
Dysplasia), 54.3% 
(Keratosis), 74.7% 
(Inflammation)

N/A Cytology 
detected 
dysplasia, 
keratosis, 
inflammation, 
bacterial and 
candida
growths more 
accurately 
than naked 
eye 
examination. 
Therefore, it 
can be used 
as a 
diagnostic 
tool for 
detection of 
these lesions 
on routine 
basis.

Kondo et al.22 Japan 2019 241 Oral 
intraepithelial 
lesions

Sp=    80% (LBC) 
73% (EC)

PPV= 92%(LBC)
86%(EC)

NPV= 41%(EC)
29%(LBC)

0.024 LBC showed 
significant 
specificity, 
positive 
predictive 
value, and 
low rate of 
inadequate 
specimen, so 
it was
suitable for 
oral cytology.

Remmerbach 
et al. 23

Germany 2017 113 OSCC Sn =   98%(LBC)
96%(EC)

Sp =   69%(LBC)
90%(EC)

PPV= 89%(LBC)
96% (EC)

NPV= 91%(LBC)

N/A Both 
techniques 
(EC and LBC) 
show high 
sensitivity. 
Therefore, 
they provide 
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DISCUSSION
Acute pancreatitis is an inflammatory disease of the 
pancreas which appears suddenly and affects the 
heart, lungs and kidneys as well. Sometimes, 
diagnosing acute pancreatitis is a bit difficult and 
autopsy findings uncover the disease, as there is not 
any gold standard test for diagnosing acute 
pancreatitis19. The pancreas secretes multiple 
enzymes, so the blood test for detecting the level of 
serum amylase and serum lipase while urine analysis 
for detecting urinary amylase and urinary 
trypsinogen-2 level is beneficial for diagnosing 

acute pancreatitis in patients who presents with the 
complaint of abdominal pain20-23.

Literature review revealed that serum amylase level 
rises between 6 and 24 hours, peak to three times its 
upper limit at 48 hours, and then return to baseline 
at 5 to 7 days10,13. This makes it quite inconsistent for 
diagnosing acute pancreatitis, especially among 
those patients who are having a mild form of the 
disease and those who present late. Serum amylase 
is excreted in urine up to several days after the 
serum amylase levels have normalized thus urinary 

amylase is considered as an alternative tool for 
diagnosing acute pancreatitis24, 25. Therefore, there 
is a need to evaluate urinary amylase either can 
replace serum amylase and serum lipase or not in 
the diagnosis of acute pancreatitis and the degree 
of diagnostic accuracy and sensitivity of urinary 
amylase in patients with acute abdomen20,25. The 
current study favors this finding by reporting a better 
diagnostic accuracy of urinary amylase than the 
serum amylase and serum lipase and it is a more 
specific and sensitive test as compared to others.

The diagnostic accuracy index, the area under the 
ROC curve is ranging between 0.5 to 1, which 
means that there is no diagnostic discrimination if it 
is equal to or less than 0.5 but if the value is 1 the 
diagnostic system discriminates perfectly. In this 
study, among all tests at different time intervals, only 
the urinary amylase reported good diagnostic 
discrimination of acute pancreatitis as the 
accuracy index, the area under the ROC curve was 
equal to 1. Many authors compared the diagnostic 
accuracy of different pancreatic enzymes in acute 
pancreatitis and there are wide variations in the 
results. The serum amylase is considered as a test of 
choice for diagnosis of acute pancreatitis for many 
years, although it has a low sensitivity and specificity 
as there is a list of causes that increases the serum 
amylase level26,27. The authors also found that serum 
lipase has better diagnostic accuracy under the 
ROC curve as compared to the serum amylase and 
the finding is also supported by the current 
study25,28,29. Clave et al. noted that the diagnostic 
accuracy of serum amylase, serum lipase and 
urinary amylase is more than 0.975 which is perfect 
diagnostic discrimination for acute pancreatitis30.

Acute pancreatitis is a fatal condition so there is a 
need for early diagnosis of the disease to avoid 
complications as well as to avoid unnecessary 
surgery or hospital admission for observation in 
patients who do not have acute pancreatitis, 
resulting in considerable resource savings.

CONCLUSION
Serum amylase, serum lipase and urinary amylase 
have good diagnostic accuracy in acute 
pancreatitis but urinary amylase was found superior 
to them as it is a more sensitive and specific test for 
diagnosing acute pancreatitis and shows a positive 
association with the degree of severity of the 
disease. It is recommended that more such studies 
may be carried out on a larger scale to further 
define the superiority of urinary amylase in the early 
diagnosis of acute pancreatitis. 
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Table 1: Descriptive analysis based on patient characteristics and clinical characteristics.

The overjet, overbite, upper and lower dental 
midlines, and maxillary and mandibular tooth 
size-arch length discrepancies were calculated on 
dental casts using a digital Vernier caliper (0-150 
mm ME00183; Dentaurum, Pforzheim, Germany). 
This was performed with an accuracy of 0.02 mm 
and a reliability of 0.01 mm as per the 
manufacturer’s specifications.

Data were analyzed through STATA version 14. In 
order to summarize the categorical variables, 
frequencies with proportions were employed 
whereas mean and standard deviation was used 
for continuous variables. Binary logistic regression 
was applied to run the univariate and multivariable 
analysis to study the association of different 
independent variables (from cephalograms and 
dental casts) with extraction and non-extraction 

treatment outcomes. Odds ratio (OR) and 95% 
confidence intervals were reported. All tests were 
two-sided and p-value <0.05 was considered 
statistically significant. Independent variables were 
also checked for multicollinearity amongst them 
using Pearson’s correlation. A high correlation was 
considered for values greater than 0.8.

RESULTS
A total of n=80 patients were included in this 
research, 40 in extraction and 40 in the 
non-extraction group. The mean age of patients 
was found to be 17.91±4.93 years, a median of 17 
years and ranging from 11 years to 38 years. The 
male to female ratio was 1:3. Among the males, 11 
(55.0%) were extraction cases, whereas 29 (48.3%) 
of the females were in the extraction group 
(p-value 0.61) (Table 1).

INTRODUCTION
Oral carcinoma is the sixth most frequent 
malignancy globally, accounting for about 500 000 
new cases every year and 3.6% of cancer deaths, 
creating significant health problems and burden 
worldwide1. In Pakistan and India, oral carcinoma 
represents a major health concern accounting for 

up to 40% of all malignancies and is the most 
prevalent carcinoma in males while the third most 
prevalent cancer in females2. Globally, a 5-year 
survival rate of 50% is seen among patients with oral 
carcinoma even though the oral cavity is easily 
reachable for routine examination and follow-ups. 
However, unfortunately, individuals report in the 

terminal stages of malignancy (mostly at stage III or 
IV); thus, no improvement has been noted in the 
survival rate for oral cancer over the years3. If oral 
cancer is diagnosed at early stages and timely 
treatment is given for localized lesions, morbidity 
and mortality can both be minimized, and survival 
rates are reported to reach up to 82% 4. 

Oral carcinoma is mainly associated with malignant 
transformation of oral potentially malignant lesions 
(OPMLs) 5. OPMLs if remain untreated can progress to 
invasive tumors of the oral cavity in which affected 
epithelium shows epithelial dysplasia histologically 
and include oral leukoplakia (most common), 
erythroplakia, erythro-leukoplakia, oral submucous 
fibrosis (OSMF), oral lichen planus and oral lupus 
erythematosus. Leukoplakia is the commonest OPML 
while erythroplakia being less frequent but more 
serious shows the malignant potential of almost 85% 6. 
The prevalence of OPMLs is between 1% and 5% 
globally depending mostly on the place of origin, the 
nature of the population under study, pattern of 
tobacco and alcohol use and areca quid chewing5,7. 
These lesions are usually asymptomatic in the initial 
stages but may be diagnosed by dental physicians on 
routine examination of the oral cavity due to their 
characteristic clinical appearance. If an appropriate 
and conclusive diagnostic approach is adopted for 
the detection of these lesions in the early stages, 
morbidity and mortality of the patients can be 
reduced. Thus, OPMLs are potentially high-risk lesions 
that transform into malignancy based on their 
indiscernible course in most cases. Hence, early 
diagnosis through regular screening of patients 
presenting with recurrent oral infectious or 
inflammatory lesions remains indispensable. Therefore, 
the review is aimed to explore the cell block method 
as a minimally invasive technique for reducing 
morbidity and mortality associated with OSCC.

A narrative review methodology and analysis of 
published works were planned, carried out, and 
reported according to the Preferred Reporting Items 
for Systematic Reviews and Meta‐Analyses (PRISMA) 
guidelines. In this review, a search of published works 
was done using the online databases of PubMed, 
Scopus, Web of Science, and Cochrane Library for 
relevant publications up to October 2020. The 
following medical subject headings (MeSH) were 
used in the search strategy: ‘‘oral potentially 
malignant lesions’’, “exfoliative cytology”, 
“liquid-based cytology”, ‘‘oral squamous cell 
carcinoma’’ and “cell block”. The reference lists of 
the articles were also searched to identify missed 
studies. No restriction was applied on time of 
publication or language. To facilitate the screening 
process of studies from online databases, all search 
results were downloaded into an EndNote library 
(version X8).

Only hospital and clinic-based studies were includ-
ed where the cytological analysis was carried out 
by pathologists up to October 2020. Studies consid-
ering individuals of age group 18-60 years irrespec-
tive of gender who underwent brush biopsies of 
intraoral leukoplakia, erythroplakia, erythroleuko-
plakia, proliferative verrucous leukoplakia, oral 
lichen planus, or oral submucous fibrosis were 
included. Population-based studies and studies 
referring only to clinical features were excluded. 
Pregnant women were also excluded.  Different 
information was extracted from the shortlisted 
studies such as first author name, year of publica-
tion, the geographic region in which the study was 
carried out, duration of the study, sample size, 
gender and age of the studied sample, the preva-
lence rate of oral lesions, OPMLs if observed or not, 
study setting  (urban,   rural or both), study design, 
sampling method, laboratory techniques used, any 
statistically significant results found and conclusions 
made by the authors regarding the efficacy of 
different laboratory techniques in the diagnosis of 
OPMLs. 

DISCUSSION
Incidence of oral potentially malignant lesions and 
oral carcinoma is very high in South Asian countries 
that may be attributed to specific eating habits. 
Though histopathology is thought to be a gold 
standard method in detecting these lesions, it may 
not be possible to perform a biopsy in all suspected 
cases as it is a costly, time-consuming, invasive 
technique having surgical as well as psychological 
implications on the patient8. 

Role of Cytology in the Diagnosis of OPMLS
Diagnostic cytology plays an imperative role in the 
detection of epithelial and cellular abnormalities 
and infectious diseases. It is a very simple, rapid, 
cheap and reliable method for diagnosing 
cutaneous premalignant and malignant tumors, 
immunobullous lesions, infectious diseases and 
genodermatosis9. Cytology is an accepted, widely 
employed diagnostic modality for the timely 
diagnosis of oral cancers but its role in detecting 
OPMLs is still debatable10. Oral exfoliative cytology is 
a well-established and more sensitive technique 
that can detect the oral cavity’s primary cancerous 
lesions, even when the lesions seem to be 
innocuous, and there is no suspicion of cancer, and 
when the prognosis is excellent11. 

Recent developments in the discipline of cytology 
have converted diagnostic cytopathology to an 
advanced diagnostic tool with limited false-positive 
and false-negative results. Liquid-based cytology 
(LBC) gives improved and higher quality results 
compared to conventional cytology, as it increases 
the sensitivity and specificity of the diagnosis and 
provides residual material for additional investiga-

tions12. Thus, this review will emphasize the impor-
tance of liquid-based cytology and early detection 
of OPMLs to prevent malignant transformation. In 
Pakistan, very few reports have been documented 
regarding the cytological diagnosis of these lesions 
however, to the authors’ knowledge; none of the 
studies has yet been reported on the diagnostic 
efficacy of advanced cytological techniques, 
including LBC and cell block preparations.  

Different Cytological Techniques for OPMLs Detection
1. Exfoliative Cytology 
Exfoliative cytology (EC)is a screening and diagnos-
tic test used for early detection of oral diseases, 
such as squamous cell carcinoma, pemphigus, 
potentially malignant disorders, candidiasis, and 
salivary gland lesions13. This technique is relatively 
simple, cost-effective, non-invasive, and rapid, 
well-received by the patients, enabling the profes-
sionals to monitor the follow-up after providing the 
necessary treatment. EC usually consumes the 
specimens of exfoliating cells compared to histopa-
thology, in which entire tissue is submitted for 
processing. Conventional cytology has played a 

significant role in the detection of uterine cervical 
cancer during a gynecological examination since 
the beginning of the Papanicolaoutechnique in the 
40s. In the past, disputes occurred in the use of EC 
because of a large number of false-negative results 
and subjective interpretation of atypical oral 
mucosa cells. Liquid-based cytology (LBC) tests 
have substituted conventional cytology, SurePath 
or ThinPrep being the primary screening tests in most 
of the laboratories14. 

2. Liquid-based Cytology 
Liquid-based cytology (LBC)has proven to be 
superior to conventional cytology by reducing the 
difficulties associated with sampling thus helping in 
the formation of improved smears and reducing the 
false-negative rates. The clear background thus 
obtained enhances not only the quality of the 
smear but also increases the diagnosticsensitivity15. 
In this technique, the cells, after sampling, are first 
suspended in a suitable fixative (preservative) 
medium followed by centrifugation, and a smear is 
then prepared16, (Figure 1).

Kondo et al. Japan 2019 241 Oral 
intraepithelial 
lesions

Sp=    80% (LBC) 
73% (EC)

PPV= 92%(LBC)
86%(EC)

NPV= 41%(EC)
29%(LBC)

0.024 LBC showed 
significant 
specificity, 
positive 
predictive 
value, and 
low rate of 
inadequate 
specimen, so 
it was
suitable for 
oral cytology.

Remmerbach 
et al. 23

Germany 2017 113 OSCC Sn =   98%(LBC)
96%(EC)

Sp =   69%(LBC)
90%(EC)

PPV= 89%(LBC)
96% (EC)

NPV= 91%(LBC)
90%(EC)

N/A Both 
techniques 
(EC and LBC) 
show high 
sensitivity. 
Therefore, 
they provide 
a quick and 
reliable 
screening 
tool for 
dentists to 
identify oral 
lesions at an 
early stage.

Hegde et al.
24

India 2017 90 OSCC Clear background= 
85%(LBC)
30%(EC)
Cellularity 
=67% (LBC)
34% (EC)

0.05 LBC has 
better 
efficacy as 
compared to 
EC in all the 
parameters 
accessed.

Qadir et al.25 Pakistan 2015 35 Oral 
mucosal 
changes in 
HIV/AIDS 
patients

Inflammation
=65%
Smears
fungi= 48.5%
Smearsmicronuclei=51.4% 
smears

0.001 Oral mucosal 
changes in 
HIV/AIDS 
patients like 
inflammation, 
fungi, 
dysplasia, 
and 
micronuclei 
formation 
were found 
on cytology 
smears which 
can easily be 
ignored on 
routine 
clinical 
examination 
of these 
patients. 
Thus,
cytology 
markedly 
increases the 
diagnostic 
accuracy.

Mulki et al. 8 India 2015 108 OLP
OSCC

Sample adequacy=282 
(LBC)
269 (EC)
Cellular clarity
=291 (LBC)
261 (EC)

<0.05 LBC can be 
considered 
as an 
alternative to 
EC whenever 
a surgical 
biopsy is not 
possible.

Singh et al. 26 India 2015 1000 ASCUS
CIN
Cervical 
carcinoma

U/S smears
=1.7% (LBC)
4.3% (EC)

<0.05 The 
detection 
rate of LBC 
and EC was 
similar 
whereas 
reduction in 
U/S rate and 
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Patients’ Characteristics

Extraction group
(n=40) Non-extraction group (n=40)

Frequency (n) (%) Frequency (n) (%)

Age categories (in years)

11 to 14 15 (62.5) 9 (37.5)

15 to 17 9 (47.4) 10 (52.6)

18 to 21 10 (52.6) 9 (47.4)

22 to 38 6 (33.3) 12 (66.7)

Gender

Male 11 (55.0) 9 (45.0)

Female 29 (48.3) 31 (51.7 )

Clinical Characteristics

Mean±SD Mean±SD 

SNA (degree) 80.7 ± 3.3 81.1 ± 3.4

SNB (degree) 78. 1 ± 3.1 78.5 ± 3.6

ANB (degree) 2.5 ± 1.2 2.7 ± 1.0

NA to Point A (mm) -0.01 ± 4.1 -1.6 ± 4.2

NA to Pog (mm) -4.2 ± 4.4 -6.3 ± 7.0

Wits (mm) 0.4 ± 3.4 0.5 ± 2.4

SN Go (degree) 33.0 ± 7.2 29.1 ± 5.5

FMA (degree) 24.5 ± 7.5 24.5 ± 5.3

LAFH (mm) 56.7 ± 2.4 59.8 ± 7.8

UISN (degree) 111. 0 ± 5.3 108.8 ± 9.6

IMPA (degree) 98.4 ± 8.0 100.0 ± 8.9

ULS Plane (mm) 0.8 ± 1.9 0.6 ± 2.5

LLS Plane (mm) 3.0 ± 1.7 2.6 ± 3.1

ULE Plane (mm) -2.1 ± 2.6 -3.4 ± 3.2

LL to E plane (mm) 0.8 ± 2 .9 -0.1 ± 3.4
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DISCUSSION
Acute pancreatitis is an inflammatory disease of the 
pancreas which appears suddenly and affects the 
heart, lungs and kidneys as well. Sometimes, 
diagnosing acute pancreatitis is a bit difficult and 
autopsy findings uncover the disease, as there is not 
any gold standard test for diagnosing acute 
pancreatitis19. The pancreas secretes multiple 
enzymes, so the blood test for detecting the level of 
serum amylase and serum lipase while urine analysis 
for detecting urinary amylase and urinary 
trypsinogen-2 level is beneficial for diagnosing 

acute pancreatitis in patients who presents with the 
complaint of abdominal pain20-23.

Literature review revealed that serum amylase level 
rises between 6 and 24 hours, peak to three times its 
upper limit at 48 hours, and then return to baseline 
at 5 to 7 days10,13. This makes it quite inconsistent for 
diagnosing acute pancreatitis, especially among 
those patients who are having a mild form of the 
disease and those who present late. Serum amylase 
is excreted in urine up to several days after the 
serum amylase levels have normalized thus urinary 

amylase is considered as an alternative tool for 
diagnosing acute pancreatitis24, 25. Therefore, there 
is a need to evaluate urinary amylase either can 
replace serum amylase and serum lipase or not in 
the diagnosis of acute pancreatitis and the degree 
of diagnostic accuracy and sensitivity of urinary 
amylase in patients with acute abdomen20,25. The 
current study favors this finding by reporting a better 
diagnostic accuracy of urinary amylase than the 
serum amylase and serum lipase and it is a more 
specific and sensitive test as compared to others.

The diagnostic accuracy index, the area under the 
ROC curve is ranging between 0.5 to 1, which 
means that there is no diagnostic discrimination if it 
is equal to or less than 0.5 but if the value is 1 the 
diagnostic system discriminates perfectly. In this 
study, among all tests at different time intervals, only 
the urinary amylase reported good diagnostic 
discrimination of acute pancreatitis as the 
accuracy index, the area under the ROC curve was 
equal to 1. Many authors compared the diagnostic 
accuracy of different pancreatic enzymes in acute 
pancreatitis and there are wide variations in the 
results. The serum amylase is considered as a test of 
choice for diagnosis of acute pancreatitis for many 
years, although it has a low sensitivity and specificity 
as there is a list of causes that increases the serum 
amylase level26,27. The authors also found that serum 
lipase has better diagnostic accuracy under the 
ROC curve as compared to the serum amylase and 
the finding is also supported by the current 
study25,28,29. Clave et al. noted that the diagnostic 
accuracy of serum amylase, serum lipase and 
urinary amylase is more than 0.975 which is perfect 
diagnostic discrimination for acute pancreatitis30.

Acute pancreatitis is a fatal condition so there is a 
need for early diagnosis of the disease to avoid 
complications as well as to avoid unnecessary 
surgery or hospital admission for observation in 
patients who do not have acute pancreatitis, 
resulting in considerable resource savings.

CONCLUSION
Serum amylase, serum lipase and urinary amylase 
have good diagnostic accuracy in acute 
pancreatitis but urinary amylase was found superior 
to them as it is a more sensitive and specific test for 
diagnosing acute pancreatitis and shows a positive 
association with the degree of severity of the 
disease. It is recommended that more such studies 
may be carried out on a larger scale to further 
define the superiority of urinary amylase in the early 
diagnosis of acute pancreatitis. 
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Univariate logistic regression in Table 2 shows that 
mandibular and maxillary crowding, overjet, SNGo, 
NL angle, LAFH and ULE plane had a significant 
association with the treatment groups (extraction 
and non-extraction). None of these variables were 
found to have multicollinearity among them. 

Hence, a final multivariable logistic regression 
model was run and it revealed that mandibular and 
maxillary crowding (p= 0.001, 0.02), overjet (p= 
0.009) and NL angle (p= 0.56) showed a significant 
difference between the groups treated with and 
without extraction. 

Table 2: Univariate binary logistic regression to study the orthodontic factors associated with 
extraction/non-extraction treatment groups.

Extraction Treatment a

Independent Variables Unadjusted OR 95% CI

Age Categories (in years)

11 to 14 Ref -
15 to 17 0.54 (0.16,1.83)
18 to 21 0.67 (0.21,2.26)
22 to 38 0.30 (0.08,1.08)
Gender
Male Ref -
Female 0.77 (0.28,2.11)
Clinical Characteristics
SNA (degree) 0.96 (0.84,1.11)
SNB (degree) 0.96 (0.84,1.11)
ANB (degree) 0.90 (0.61,1.34)
NA to Point A (mm) 1.11 (0.98,1.25)
NA to Pog (mm) 1.07 (0.98,1.15)
Wits (mm) 0.98 (0.85,1.14)
SNGo (degree)* 1.10 (1.02,1.18)
FMA (degree) 1.00 (0.94,1.07)
LAFH (mm)* 0.90 (0.82,0.99)
UISN (degree) 1.04 (0.98,1.11)
IMPA (degree) 0.98 (0.93,1.03)
ULS Plane (mm) 1.04 (0.85,1.27)
LLS Plane (mm) 1.08 (0.91,1.29)
ULE Plane (mm)* 1.17 (1.11,1.37)
LL to E plane (mm) 1.10 (0.95,1.28)
Overjet (mm)* 1.84 (1.33,2.54)
Overbite (mm) 1.12 (0.93,1.35)
Midline Lower (mm) 1.48 (0.86,2.56)
Midline Upper (mm) 1.22 (0.89,1.66)

INTRODUCTION
Oral carcinoma is the sixth most frequent 
malignancy globally, accounting for about 500 000 
new cases every year and 3.6% of cancer deaths, 
creating significant health problems and burden 
worldwide1. In Pakistan and India, oral carcinoma 
represents a major health concern accounting for 

up to 40% of all malignancies and is the most 
prevalent carcinoma in males while the third most 
prevalent cancer in females2. Globally, a 5-year 
survival rate of 50% is seen among patients with oral 
carcinoma even though the oral cavity is easily 
reachable for routine examination and follow-ups. 
However, unfortunately, individuals report in the 

terminal stages of malignancy (mostly at stage III or 
IV); thus, no improvement has been noted in the 
survival rate for oral cancer over the years3. If oral 
cancer is diagnosed at early stages and timely 
treatment is given for localized lesions, morbidity 
and mortality can both be minimized, and survival 
rates are reported to reach up to 82% 4. 

Oral carcinoma is mainly associated with malignant 
transformation of oral potentially malignant lesions 
(OPMLs) 5. OPMLs if remain untreated can progress to 
invasive tumors of the oral cavity in which affected 
epithelium shows epithelial dysplasia histologically 
and include oral leukoplakia (most common), 
erythroplakia, erythro-leukoplakia, oral submucous 
fibrosis (OSMF), oral lichen planus and oral lupus 
erythematosus. Leukoplakia is the commonest OPML 
while erythroplakia being less frequent but more 
serious shows the malignant potential of almost 85% 6. 
The prevalence of OPMLs is between 1% and 5% 
globally depending mostly on the place of origin, the 
nature of the population under study, pattern of 
tobacco and alcohol use and areca quid chewing5,7. 
These lesions are usually asymptomatic in the initial 
stages but may be diagnosed by dental physicians on 
routine examination of the oral cavity due to their 
characteristic clinical appearance. If an appropriate 
and conclusive diagnostic approach is adopted for 
the detection of these lesions in the early stages, 
morbidity and mortality of the patients can be 
reduced. Thus, OPMLs are potentially high-risk lesions 
that transform into malignancy based on their 
indiscernible course in most cases. Hence, early 
diagnosis through regular screening of patients 
presenting with recurrent oral infectious or 
inflammatory lesions remains indispensable. Therefore, 
the review is aimed to explore the cell block method 
as a minimally invasive technique for reducing 
morbidity and mortality associated with OSCC.

A narrative review methodology and analysis of 
published works were planned, carried out, and 
reported according to the Preferred Reporting Items 
for Systematic Reviews and Meta‐Analyses (PRISMA) 
guidelines. In this review, a search of published works 
was done using the online databases of PubMed, 
Scopus, Web of Science, and Cochrane Library for 
relevant publications up to October 2020. The 
following medical subject headings (MeSH) were 
used in the search strategy: ‘‘oral potentially 
malignant lesions’’, “exfoliative cytology”, 
“liquid-based cytology”, ‘‘oral squamous cell 
carcinoma’’ and “cell block”. The reference lists of 
the articles were also searched to identify missed 
studies. No restriction was applied on time of 
publication or language. To facilitate the screening 
process of studies from online databases, all search 
results were downloaded into an EndNote library 
(version X8).

Only hospital and clinic-based studies were includ-
ed where the cytological analysis was carried out 
by pathologists up to October 2020. Studies consid-
ering individuals of age group 18-60 years irrespec-
tive of gender who underwent brush biopsies of 
intraoral leukoplakia, erythroplakia, erythroleuko-
plakia, proliferative verrucous leukoplakia, oral 
lichen planus, or oral submucous fibrosis were 
included. Population-based studies and studies 
referring only to clinical features were excluded. 
Pregnant women were also excluded.  Different 
information was extracted from the shortlisted 
studies such as first author name, year of publica-
tion, the geographic region in which the study was 
carried out, duration of the study, sample size, 
gender and age of the studied sample, the preva-
lence rate of oral lesions, OPMLs if observed or not, 
study setting  (urban,   rural or both), study design, 
sampling method, laboratory techniques used, any 
statistically significant results found and conclusions 
made by the authors regarding the efficacy of 
different laboratory techniques in the diagnosis of 
OPMLs. 

DISCUSSION
Incidence of oral potentially malignant lesions and 
oral carcinoma is very high in South Asian countries 
that may be attributed to specific eating habits. 
Though histopathology is thought to be a gold 
standard method in detecting these lesions, it may 
not be possible to perform a biopsy in all suspected 
cases as it is a costly, time-consuming, invasive 
technique having surgical as well as psychological 
implications on the patient8. 

Role of Cytology in the Diagnosis of OPMLS
Diagnostic cytology plays an imperative role in the 
detection of epithelial and cellular abnormalities 
and infectious diseases. It is a very simple, rapid, 
cheap and reliable method for diagnosing 
cutaneous premalignant and malignant tumors, 
immunobullous lesions, infectious diseases and 
genodermatosis9. Cytology is an accepted, widely 
employed diagnostic modality for the timely 
diagnosis of oral cancers but its role in detecting 
OPMLs is still debatable10. Oral exfoliative cytology is 
a well-established and more sensitive technique 
that can detect the oral cavity’s primary cancerous 
lesions, even when the lesions seem to be 
innocuous, and there is no suspicion of cancer, and 
when the prognosis is excellent11. 

Recent developments in the discipline of cytology 
have converted diagnostic cytopathology to an 
advanced diagnostic tool with limited false-positive 
and false-negative results. Liquid-based cytology 
(LBC) gives improved and higher quality results 
compared to conventional cytology, as it increases 
the sensitivity and specificity of the diagnosis and 
provides residual material for additional investiga-

tions12. Thus, this review will emphasize the impor-
tance of liquid-based cytology and early detection 
of OPMLs to prevent malignant transformation. In 
Pakistan, very few reports have been documented 
regarding the cytological diagnosis of these lesions 
however, to the authors’ knowledge; none of the 
studies has yet been reported on the diagnostic 
efficacy of advanced cytological techniques, 
including LBC and cell block preparations.  

Different Cytological Techniques for OPMLs Detection
1. Exfoliative Cytology 
Exfoliative cytology (EC)is a screening and diagnos-
tic test used for early detection of oral diseases, 
such as squamous cell carcinoma, pemphigus, 
potentially malignant disorders, candidiasis, and 
salivary gland lesions13. This technique is relatively 
simple, cost-effective, non-invasive, and rapid, 
well-received by the patients, enabling the profes-
sionals to monitor the follow-up after providing the 
necessary treatment. EC usually consumes the 
specimens of exfoliating cells compared to histopa-
thology, in which entire tissue is submitted for 
processing. Conventional cytology has played a 

significant role in the detection of uterine cervical 
cancer during a gynecological examination since 
the beginning of the Papanicolaoutechnique in the 
40s. In the past, disputes occurred in the use of EC 
because of a large number of false-negative results 
and subjective interpretation of atypical oral 
mucosa cells. Liquid-based cytology (LBC) tests 
have substituted conventional cytology, SurePath 
or ThinPrep being the primary screening tests in most 
of the laboratories14. 

2. Liquid-based Cytology 
Liquid-based cytology (LBC)has proven to be 
superior to conventional cytology by reducing the 
difficulties associated with sampling thus helping in 
the formation of improved smears and reducing the 
false-negative rates. The clear background thus 
obtained enhances not only the quality of the 
smear but also increases the diagnosticsensitivity15. 
In this technique, the cells, after sampling, are first 
suspended in a suitable fixative (preservative) 
medium followed by centrifugation, and a smear is 
then prepared16, (Figure 1).

Variables Associated with Clinical Decision Making in the Treatment of Class I Malocclusion Patients

SN Go (degree) 33.0 ± 7.2 29.1 ± 5.5

FMA (degree) 24.5 ± 7.5 24.5 ± 5.3

LAFH (mm) 56.7 ± 2.4 59.8 ± 7.8

UISN (degree) 111. 0 ± 5.3 108.8 ± 9.6

IMPA (degree) 98.4 ± 8.0 100.0 ± 8.9

ULS Plane (mm) 0.8 ± 1.9 0.6 ± 2.5

LLS Plane (mm) 3.0 ± 1.7 2.6 ± 3.1

ULE Plane (mm) -2.1 ± 2.6 -3.4 ± 3.2

LL to E plane (mm) 0.8 ± 2 .9 -0.1 ± 3.4

Overjet (mm) 5.0 ± 2.1 3.0 ± 1.7

Overbite (mm) 4.5 ± 1. 8 3 .8 ± 3.0

M idline Lower (mm) 1.0 ± 0.9 0.7 ± 0.8

Midline Upper (mm) 1.5 ± 1.8 1.1 ± 1.1

Maxillary Crowding (mm) 4.0 ± 1.7 2.3 ± 1.4

Mandibular Crowding (mm) 6.8 ± 2.5 2.7 ± 1.5

NL Angle (degree) 98 .0 ± 13.2 104.2 ± 9.1
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DISCUSSION
Acute pancreatitis is an inflammatory disease of the 
pancreas which appears suddenly and affects the 
heart, lungs and kidneys as well. Sometimes, 
diagnosing acute pancreatitis is a bit difficult and 
autopsy findings uncover the disease, as there is not 
any gold standard test for diagnosing acute 
pancreatitis19. The pancreas secretes multiple 
enzymes, so the blood test for detecting the level of 
serum amylase and serum lipase while urine analysis 
for detecting urinary amylase and urinary 
trypsinogen-2 level is beneficial for diagnosing 

acute pancreatitis in patients who presents with the 
complaint of abdominal pain20-23.

Literature review revealed that serum amylase level 
rises between 6 and 24 hours, peak to three times its 
upper limit at 48 hours, and then return to baseline 
at 5 to 7 days10,13. This makes it quite inconsistent for 
diagnosing acute pancreatitis, especially among 
those patients who are having a mild form of the 
disease and those who present late. Serum amylase 
is excreted in urine up to several days after the 
serum amylase levels have normalized thus urinary 

amylase is considered as an alternative tool for 
diagnosing acute pancreatitis24, 25. Therefore, there 
is a need to evaluate urinary amylase either can 
replace serum amylase and serum lipase or not in 
the diagnosis of acute pancreatitis and the degree 
of diagnostic accuracy and sensitivity of urinary 
amylase in patients with acute abdomen20,25. The 
current study favors this finding by reporting a better 
diagnostic accuracy of urinary amylase than the 
serum amylase and serum lipase and it is a more 
specific and sensitive test as compared to others.

The diagnostic accuracy index, the area under the 
ROC curve is ranging between 0.5 to 1, which 
means that there is no diagnostic discrimination if it 
is equal to or less than 0.5 but if the value is 1 the 
diagnostic system discriminates perfectly. In this 
study, among all tests at different time intervals, only 
the urinary amylase reported good diagnostic 
discrimination of acute pancreatitis as the 
accuracy index, the area under the ROC curve was 
equal to 1. Many authors compared the diagnostic 
accuracy of different pancreatic enzymes in acute 
pancreatitis and there are wide variations in the 
results. The serum amylase is considered as a test of 
choice for diagnosis of acute pancreatitis for many 
years, although it has a low sensitivity and specificity 
as there is a list of causes that increases the serum 
amylase level26,27. The authors also found that serum 
lipase has better diagnostic accuracy under the 
ROC curve as compared to the serum amylase and 
the finding is also supported by the current 
study25,28,29. Clave et al. noted that the diagnostic 
accuracy of serum amylase, serum lipase and 
urinary amylase is more than 0.975 which is perfect 
diagnostic discrimination for acute pancreatitis30.

Acute pancreatitis is a fatal condition so there is a 
need for early diagnosis of the disease to avoid 
complications as well as to avoid unnecessary 
surgery or hospital admission for observation in 
patients who do not have acute pancreatitis, 
resulting in considerable resource savings.

CONCLUSION
Serum amylase, serum lipase and urinary amylase 
have good diagnostic accuracy in acute 
pancreatitis but urinary amylase was found superior 
to them as it is a more sensitive and specific test for 
diagnosing acute pancreatitis and shows a positive 
association with the degree of severity of the 
disease. It is recommended that more such studies 
may be carried out on a larger scale to further 
define the superiority of urinary amylase in the early 
diagnosis of acute pancreatitis. 
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According to Table 3, the odds of extraction 
treatment increase by 4.24 times (95%CI: 1.81, 9.95) 
as compared to non-extraction treatment as the 
mandibular crowding increases by 1mm adjusting 
for maxillary crowding and overjet. Similarly, the 
odds of extraction treatment increase by 9.25 times 
(95%CI: 2.20, 38.93) as compared to non-extraction 

treatment as the maxillary crowding increases by 
1mm adjusting for mandibular crowding and 
overjet. Moreover, the odds of extraction treatment 
increase by 4.32 times (95%CI: 1.43, 13.05) as 
compared to non-extraction treatment as the 
overjet increases by 1mm adjusting for maxillary 
and mandibular crowding. 

DISCUSSION
The findings of this research indicate that the deci-
sion-making in formulating treatment plans was 
significantly influenced by the degree of crowding 
in both arches, the incisal overjet, and the nasolabi-
al angle. Hence, the study-cast analysis (including a 
space-analysis) and the cephalometric analysis 
significantly affect the clinical decisions in favor or 
against extractions. 

Dental crowding has been amongst the top 
reasons for the extraction of teeth to align arches. 
Amongst the early orthodontists of the 20th century, 
Lundström was the first to declare, with much 
evidence, that there were much greater chances 
of treatments relapsing in crowded teeth that were 
aligned9. In more recent times, the notion that a 
certain degree of crowding necessitates dental 

extractions for stability in treatment outcomes is still 
endorsed with varying concerns largely dominated 
by the old paradigm of Angle which supported 
non-extraction treatments10,11. Guirro et al. studied 
the stability of the treatment outcome post-reten-
tion in Class I and II patients who were treated under 
extraction and non-extraction plans. Although they 
were unable to find any significant differences in 
the variables between the two groups, Class I cases 
exhibited more maxillary anterior dental crowding 
in late post-treatment stages in the group treated 
without extractions as compared to the one with 
extraction. 

Another factor influencing the decisions to extract 
or not is the amount of overjet. The normal overjet is 
2-4mm12. A significant difference of overjet with 
extractions seems to have been evident in several 

Table 3: Binary logistic regression analysis to study the orthodontic factors associated with 
extraction/non-extraction treatment groups.

aReference category: Non-Extraction Treatment b Univariate Binary Logistic Regression c Multivariable Binary Logistic 
Regression ǂ Significant at univariate and multivariable stage (p<0.05) N.S: Not significant at multivariable stage (p>0.05). 

SNGo (degree)* 1.10 (1.02,1.18)
FMA (degree) 1.00 (0.94,1.07)
LAFH (mm)* 0.90 (0.82,0.99)
UISN (degree) 1.04 (0.98,1.11)
IMPA (degree) 0.98 (0.93,1.03)
ULS Plane (mm) 1.04 (0.85,1.27)
LLS Plane (mm) 1.08 (0.91,1.29)
ULE Plane (mm)* 1.17 (1.11,1.37)
LL to E plane (mm) 1.10 (0.95,1.28)
Overjet (mm)* 1.84 (1.33,2.54)
Overbite (mm) 1.12 (0.93,1.35)
Midline Lower (mm) 1.48 (0.86,2.56)
Midline Upper (mm) 1.22 (0.89,1.66)
Maxillary Crowding (mm)* 2.26 (1.47,3.45)
Mandibular Crowding (mm)* 2.34 (1.64,3.34)
NL Angle (degree)* 0.95 (0.91,0.99)

a Reference category: Non-Extraction Treatment, *Significant at univariate (p<0.05). 

Extraction Treatment a

Independent Variables Unadjusted OR (95% CI) b Adjusted OR (95% CI) c

Mandibular Crowding " (mm) 2.34 (1.64, 3.34) 4.24 (1.81, 9.95)

Maxillary Crowding "(mm) 2.26 (1.47, 3.45) 9.25 (2.20, 38.93)

Overjet "(mm) 1.84 (1.33, 2.54) 4.32 (1.43, 13.05)

SNGo (Degrees) 1.10 (1.02, 1.18) N. S

NL Angle (Degrees) 0.95 (0.91, 0.99) N. S

LAFH (mm) 0.90 (0.82, 0.99) N. S

ULE plane (mm) 1.17 (1.00, 1.37) N. S

studies in the past few decades. Katsaros et al. in 
1996 studied the differences in treatment-outcome 
of their Class I patients who were treated with and 
without extraction13. 

The incisal proclination  and protrusion were 
significantly greater in the patients treated under 
non-extraction plans. In more recent studies, the 
results concur with the findings of Ali et al. who 
studied factors affecting treatment decisions in their 
patients and stated that excessive overjet in Class I 
patients was corrected by extracting the first 
premolars and followed by retracting the anterior 
teeth14. Similar is the case with Kouli et al. who 
studied the effects of extraction and non-extraction 
treatment plans on Class I and Class II Subjects. They 
found a significant difference in the position of 
incisors being more forward and proclined in their 
Class I, non-extraction patients, amongst other 
differences15. Cotrin et al. compared relapse of 
overjet, overbite, and anterior crowding between 
extraction and non-extraction patients, and 
amongst their findings was a significant relapse of 
overjet in the non-extraction cases of Class I and II 
malocclusion16. 

The third significant variable to direct the decisions is 
the nasolabial angle- “the angle formed between 
tangent to columella and tangent to upper lip”17. 
Extractions are normally prioritized for cases where 
the angle is acute and avoided when the angle is 
more obtuse. The ideal angle is 90-120°18-20. With 
age, the nasolabial angle becomes more obtuse 
and a short arch may lead to an even greater 
increase in the angle and hence a more aged 
appearance. Verma et al. studied the soft tissue 
profile differences in non-extraction and extraction 
cases of Class I malocclusion. Change of nasolabial 
angle was amongst the features which showed a 
significant difference between both the treatment 
groups with the angle showing an increase in the 
group which was treated with extraction21. Yash-
want et al. evaluated changes in the soft tissue in 
the treatment of Class I patients between the two 
groups as well and found and concluded that naso-
labial angle becomes more obtuse in cases that 
undergo extraction19. Further, in a meta-analysis by 
Almurtadha et al., it was assessed that nasolabial 
increases significantly in extraction cases com-
pared to non-extraction ones22. Hence to base 
nasolabial angle as a guide to dictate the treat-
ment decisions is plausible23. The current study is 
based on treatment decisions taken at a single 
center where cases are supervised by two trained 
orthodontists. This could create a bias in terms of the 
approach. Studies on the influencing factors could 
be spanned over multiple centers instead of one to 
reduce it. Future studies should be based in multiple 
centers and spanned across many areas of the 
region to understand psycho-social differences in 

treatment priorities throughout the region and aid 
to a global understanding of the various factors 
such as sense of dental esthetics, treatment priori-
ties and variables that influence them.

CONCLUSION
The level of crowding in both the dental arches, the 
incisal overjet and the nasolabial angle are the 
variables that aid in the clinical decision-making for 
Class I malocclusion patients in terms of choosing 
an extraction or non-extraction plan. A higher 
degree of crowding, a greatly increased overjet 
and an acute nasolabial angle make orthodontists 
more inclined towards extractions for a harmonious 
and balanced occlusion and face profile of the 
patient. 
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INTRODUCTION
Oral carcinoma is the sixth most frequent 
malignancy globally, accounting for about 500 000 
new cases every year and 3.6% of cancer deaths, 
creating significant health problems and burden 
worldwide1. In Pakistan and India, oral carcinoma 
represents a major health concern accounting for 

up to 40% of all malignancies and is the most 
prevalent carcinoma in males while the third most 
prevalent cancer in females2. Globally, a 5-year 
survival rate of 50% is seen among patients with oral 
carcinoma even though the oral cavity is easily 
reachable for routine examination and follow-ups. 
However, unfortunately, individuals report in the 

terminal stages of malignancy (mostly at stage III or 
IV); thus, no improvement has been noted in the 
survival rate for oral cancer over the years3. If oral 
cancer is diagnosed at early stages and timely 
treatment is given for localized lesions, morbidity 
and mortality can both be minimized, and survival 
rates are reported to reach up to 82% 4. 

Oral carcinoma is mainly associated with malignant 
transformation of oral potentially malignant lesions 
(OPMLs) 5. OPMLs if remain untreated can progress to 
invasive tumors of the oral cavity in which affected 
epithelium shows epithelial dysplasia histologically 
and include oral leukoplakia (most common), 
erythroplakia, erythro-leukoplakia, oral submucous 
fibrosis (OSMF), oral lichen planus and oral lupus 
erythematosus. Leukoplakia is the commonest OPML 
while erythroplakia being less frequent but more 
serious shows the malignant potential of almost 85% 6. 
The prevalence of OPMLs is between 1% and 5% 
globally depending mostly on the place of origin, the 
nature of the population under study, pattern of 
tobacco and alcohol use and areca quid chewing5,7. 
These lesions are usually asymptomatic in the initial 
stages but may be diagnosed by dental physicians on 
routine examination of the oral cavity due to their 
characteristic clinical appearance. If an appropriate 
and conclusive diagnostic approach is adopted for 
the detection of these lesions in the early stages, 
morbidity and mortality of the patients can be 
reduced. Thus, OPMLs are potentially high-risk lesions 
that transform into malignancy based on their 
indiscernible course in most cases. Hence, early 
diagnosis through regular screening of patients 
presenting with recurrent oral infectious or 
inflammatory lesions remains indispensable. Therefore, 
the review is aimed to explore the cell block method 
as a minimally invasive technique for reducing 
morbidity and mortality associated with OSCC.

A narrative review methodology and analysis of 
published works were planned, carried out, and 
reported according to the Preferred Reporting Items 
for Systematic Reviews and Meta‐Analyses (PRISMA) 
guidelines. In this review, a search of published works 
was done using the online databases of PubMed, 
Scopus, Web of Science, and Cochrane Library for 
relevant publications up to October 2020. The 
following medical subject headings (MeSH) were 
used in the search strategy: ‘‘oral potentially 
malignant lesions’’, “exfoliative cytology”, 
“liquid-based cytology”, ‘‘oral squamous cell 
carcinoma’’ and “cell block”. The reference lists of 
the articles were also searched to identify missed 
studies. No restriction was applied on time of 
publication or language. To facilitate the screening 
process of studies from online databases, all search 
results were downloaded into an EndNote library 
(version X8).

Only hospital and clinic-based studies were includ-
ed where the cytological analysis was carried out 
by pathologists up to October 2020. Studies consid-
ering individuals of age group 18-60 years irrespec-
tive of gender who underwent brush biopsies of 
intraoral leukoplakia, erythroplakia, erythroleuko-
plakia, proliferative verrucous leukoplakia, oral 
lichen planus, or oral submucous fibrosis were 
included. Population-based studies and studies 
referring only to clinical features were excluded. 
Pregnant women were also excluded.  Different 
information was extracted from the shortlisted 
studies such as first author name, year of publica-
tion, the geographic region in which the study was 
carried out, duration of the study, sample size, 
gender and age of the studied sample, the preva-
lence rate of oral lesions, OPMLs if observed or not, 
study setting  (urban,   rural or both), study design, 
sampling method, laboratory techniques used, any 
statistically significant results found and conclusions 
made by the authors regarding the efficacy of 
different laboratory techniques in the diagnosis of 
OPMLs. 

DISCUSSION
Incidence of oral potentially malignant lesions and 
oral carcinoma is very high in South Asian countries 
that may be attributed to specific eating habits. 
Though histopathology is thought to be a gold 
standard method in detecting these lesions, it may 
not be possible to perform a biopsy in all suspected 
cases as it is a costly, time-consuming, invasive 
technique having surgical as well as psychological 
implications on the patient8. 

Role of Cytology in the Diagnosis of OPMLS
Diagnostic cytology plays an imperative role in the 
detection of epithelial and cellular abnormalities 
and infectious diseases. It is a very simple, rapid, 
cheap and reliable method for diagnosing 
cutaneous premalignant and malignant tumors, 
immunobullous lesions, infectious diseases and 
genodermatosis9. Cytology is an accepted, widely 
employed diagnostic modality for the timely 
diagnosis of oral cancers but its role in detecting 
OPMLs is still debatable10. Oral exfoliative cytology is 
a well-established and more sensitive technique 
that can detect the oral cavity’s primary cancerous 
lesions, even when the lesions seem to be 
innocuous, and there is no suspicion of cancer, and 
when the prognosis is excellent11. 

Recent developments in the discipline of cytology 
have converted diagnostic cytopathology to an 
advanced diagnostic tool with limited false-positive 
and false-negative results. Liquid-based cytology 
(LBC) gives improved and higher quality results 
compared to conventional cytology, as it increases 
the sensitivity and specificity of the diagnosis and 
provides residual material for additional investiga-

tions12. Thus, this review will emphasize the impor-
tance of liquid-based cytology and early detection 
of OPMLs to prevent malignant transformation. In 
Pakistan, very few reports have been documented 
regarding the cytological diagnosis of these lesions 
however, to the authors’ knowledge; none of the 
studies has yet been reported on the diagnostic 
efficacy of advanced cytological techniques, 
including LBC and cell block preparations.  

Different Cytological Techniques for OPMLs Detection
1. Exfoliative Cytology 
Exfoliative cytology (EC)is a screening and diagnos-
tic test used for early detection of oral diseases, 
such as squamous cell carcinoma, pemphigus, 
potentially malignant disorders, candidiasis, and 
salivary gland lesions13. This technique is relatively 
simple, cost-effective, non-invasive, and rapid, 
well-received by the patients, enabling the profes-
sionals to monitor the follow-up after providing the 
necessary treatment. EC usually consumes the 
specimens of exfoliating cells compared to histopa-
thology, in which entire tissue is submitted for 
processing. Conventional cytology has played a 

significant role in the detection of uterine cervical 
cancer during a gynecological examination since 
the beginning of the Papanicolaoutechnique in the 
40s. In the past, disputes occurred in the use of EC 
because of a large number of false-negative results 
and subjective interpretation of atypical oral 
mucosa cells. Liquid-based cytology (LBC) tests 
have substituted conventional cytology, SurePath 
or ThinPrep being the primary screening tests in most 
of the laboratories14. 

2. Liquid-based Cytology 
Liquid-based cytology (LBC)has proven to be 
superior to conventional cytology by reducing the 
difficulties associated with sampling thus helping in 
the formation of improved smears and reducing the 
false-negative rates. The clear background thus 
obtained enhances not only the quality of the 
smear but also increases the diagnosticsensitivity15. 
In this technique, the cells, after sampling, are first 
suspended in a suitable fixative (preservative) 
medium followed by centrifugation, and a smear is 
then prepared16, (Figure 1).
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DISCUSSION
Acute pancreatitis is an inflammatory disease of the 
pancreas which appears suddenly and affects the 
heart, lungs and kidneys as well. Sometimes, 
diagnosing acute pancreatitis is a bit difficult and 
autopsy findings uncover the disease, as there is not 
any gold standard test for diagnosing acute 
pancreatitis19. The pancreas secretes multiple 
enzymes, so the blood test for detecting the level of 
serum amylase and serum lipase while urine analysis 
for detecting urinary amylase and urinary 
trypsinogen-2 level is beneficial for diagnosing 

acute pancreatitis in patients who presents with the 
complaint of abdominal pain20-23.

Literature review revealed that serum amylase level 
rises between 6 and 24 hours, peak to three times its 
upper limit at 48 hours, and then return to baseline 
at 5 to 7 days10,13. This makes it quite inconsistent for 
diagnosing acute pancreatitis, especially among 
those patients who are having a mild form of the 
disease and those who present late. Serum amylase 
is excreted in urine up to several days after the 
serum amylase levels have normalized thus urinary 

amylase is considered as an alternative tool for 
diagnosing acute pancreatitis24, 25. Therefore, there 
is a need to evaluate urinary amylase either can 
replace serum amylase and serum lipase or not in 
the diagnosis of acute pancreatitis and the degree 
of diagnostic accuracy and sensitivity of urinary 
amylase in patients with acute abdomen20,25. The 
current study favors this finding by reporting a better 
diagnostic accuracy of urinary amylase than the 
serum amylase and serum lipase and it is a more 
specific and sensitive test as compared to others.

The diagnostic accuracy index, the area under the 
ROC curve is ranging between 0.5 to 1, which 
means that there is no diagnostic discrimination if it 
is equal to or less than 0.5 but if the value is 1 the 
diagnostic system discriminates perfectly. In this 
study, among all tests at different time intervals, only 
the urinary amylase reported good diagnostic 
discrimination of acute pancreatitis as the 
accuracy index, the area under the ROC curve was 
equal to 1. Many authors compared the diagnostic 
accuracy of different pancreatic enzymes in acute 
pancreatitis and there are wide variations in the 
results. The serum amylase is considered as a test of 
choice for diagnosis of acute pancreatitis for many 
years, although it has a low sensitivity and specificity 
as there is a list of causes that increases the serum 
amylase level26,27. The authors also found that serum 
lipase has better diagnostic accuracy under the 
ROC curve as compared to the serum amylase and 
the finding is also supported by the current 
study25,28,29. Clave et al. noted that the diagnostic 
accuracy of serum amylase, serum lipase and 
urinary amylase is more than 0.975 which is perfect 
diagnostic discrimination for acute pancreatitis30.

Acute pancreatitis is a fatal condition so there is a 
need for early diagnosis of the disease to avoid 
complications as well as to avoid unnecessary 
surgery or hospital admission for observation in 
patients who do not have acute pancreatitis, 
resulting in considerable resource savings.

CONCLUSION
Serum amylase, serum lipase and urinary amylase 
have good diagnostic accuracy in acute 
pancreatitis but urinary amylase was found superior 
to them as it is a more sensitive and specific test for 
diagnosing acute pancreatitis and shows a positive 
association with the degree of severity of the 
disease. It is recommended that more such studies 
may be carried out on a larger scale to further 
define the superiority of urinary amylase in the early 
diagnosis of acute pancreatitis. 
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DISCUSSION
The findings of this research indicate that the deci-
sion-making in formulating treatment plans was 
significantly influenced by the degree of crowding 
in both arches, the incisal overjet, and the nasolabi-
al angle. Hence, the study-cast analysis (including a 
space-analysis) and the cephalometric analysis 
significantly affect the clinical decisions in favor or 
against extractions. 

Dental crowding has been amongst the top 
reasons for the extraction of teeth to align arches. 
Amongst the early orthodontists of the 20th century, 
Lundström was the first to declare, with much 
evidence, that there were much greater chances 
of treatments relapsing in crowded teeth that were 
aligned9. In more recent times, the notion that a 
certain degree of crowding necessitates dental 

extractions for stability in treatment outcomes is still 
endorsed with varying concerns largely dominated 
by the old paradigm of Angle which supported 
non-extraction treatments10,11. Guirro et al. studied 
the stability of the treatment outcome post-reten-
tion in Class I and II patients who were treated under 
extraction and non-extraction plans. Although they 
were unable to find any significant differences in 
the variables between the two groups, Class I cases 
exhibited more maxillary anterior dental crowding 
in late post-treatment stages in the group treated 
without extractions as compared to the one with 
extraction. 

Another factor influencing the decisions to extract 
or not is the amount of overjet. The normal overjet is 
2-4mm12. A significant difference of overjet with 
extractions seems to have been evident in several 

studies in the past few decades. Katsaros et al. in 
1996 studied the differences in treatment-outcome 
of their Class I patients who were treated with and 
without extraction13. 

The incisal proclination  and protrusion were 
significantly greater in the patients treated under 
non-extraction plans. In more recent studies, the 
results concur with the findings of Ali et al. who 
studied factors affecting treatment decisions in their 
patients and stated that excessive overjet in Class I 
patients was corrected by extracting the first 
premolars and followed by retracting the anterior 
teeth14. Similar is the case with Kouli et al. who 
studied the effects of extraction and non-extraction 
treatment plans on Class I and Class II Subjects. They 
found a significant difference in the position of 
incisors being more forward and proclined in their 
Class I, non-extraction patients, amongst other 
differences15. Cotrin et al. compared relapse of 
overjet, overbite, and anterior crowding between 
extraction and non-extraction patients, and 
amongst their findings was a significant relapse of 
overjet in the non-extraction cases of Class I and II 
malocclusion16. 

The third significant variable to direct the decisions is 
the nasolabial angle- “the angle formed between 
tangent to columella and tangent to upper lip”17. 
Extractions are normally prioritized for cases where 
the angle is acute and avoided when the angle is 
more obtuse. The ideal angle is 90-120°18-20. With 
age, the nasolabial angle becomes more obtuse 
and a short arch may lead to an even greater 
increase in the angle and hence a more aged 
appearance. Verma et al. studied the soft tissue 
profile differences in non-extraction and extraction 
cases of Class I malocclusion. Change of nasolabial 
angle was amongst the features which showed a 
significant difference between both the treatment 
groups with the angle showing an increase in the 
group which was treated with extraction21. Yash-
want et al. evaluated changes in the soft tissue in 
the treatment of Class I patients between the two 
groups as well and found and concluded that naso-
labial angle becomes more obtuse in cases that 
undergo extraction19. Further, in a meta-analysis by 
Almurtadha et al., it was assessed that nasolabial 
increases significantly in extraction cases com-
pared to non-extraction ones22. Hence to base 
nasolabial angle as a guide to dictate the treat-
ment decisions is plausible23. The current study is 
based on treatment decisions taken at a single 
center where cases are supervised by two trained 
orthodontists. This could create a bias in terms of the 
approach. Studies on the influencing factors could 
be spanned over multiple centers instead of one to 
reduce it. Future studies should be based in multiple 
centers and spanned across many areas of the 
region to understand psycho-social differences in 

treatment priorities throughout the region and aid 
to a global understanding of the various factors 
such as sense of dental esthetics, treatment priori-
ties and variables that influence them.

CONCLUSION
The level of crowding in both the dental arches, the 
incisal overjet and the nasolabial angle are the 
variables that aid in the clinical decision-making for 
Class I malocclusion patients in terms of choosing 
an extraction or non-extraction plan. A higher 
degree of crowding, a greatly increased overjet 
and an acute nasolabial angle make orthodontists 
more inclined towards extractions for a harmonious 
and balanced occlusion and face profile of the 
patient. 
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INTRODUCTION
Oral carcinoma is the sixth most frequent 
malignancy globally, accounting for about 500 000 
new cases every year and 3.6% of cancer deaths, 
creating significant health problems and burden 
worldwide1. In Pakistan and India, oral carcinoma 
represents a major health concern accounting for 

up to 40% of all malignancies and is the most 
prevalent carcinoma in males while the third most 
prevalent cancer in females2. Globally, a 5-year 
survival rate of 50% is seen among patients with oral 
carcinoma even though the oral cavity is easily 
reachable for routine examination and follow-ups. 
However, unfortunately, individuals report in the 

terminal stages of malignancy (mostly at stage III or 
IV); thus, no improvement has been noted in the 
survival rate for oral cancer over the years3. If oral 
cancer is diagnosed at early stages and timely 
treatment is given for localized lesions, morbidity 
and mortality can both be minimized, and survival 
rates are reported to reach up to 82% 4. 

Oral carcinoma is mainly associated with malignant 
transformation of oral potentially malignant lesions 
(OPMLs) 5. OPMLs if remain untreated can progress to 
invasive tumors of the oral cavity in which affected 
epithelium shows epithelial dysplasia histologically 
and include oral leukoplakia (most common), 
erythroplakia, erythro-leukoplakia, oral submucous 
fibrosis (OSMF), oral lichen planus and oral lupus 
erythematosus. Leukoplakia is the commonest OPML 
while erythroplakia being less frequent but more 
serious shows the malignant potential of almost 85% 6. 
The prevalence of OPMLs is between 1% and 5% 
globally depending mostly on the place of origin, the 
nature of the population under study, pattern of 
tobacco and alcohol use and areca quid chewing5,7. 
These lesions are usually asymptomatic in the initial 
stages but may be diagnosed by dental physicians on 
routine examination of the oral cavity due to their 
characteristic clinical appearance. If an appropriate 
and conclusive diagnostic approach is adopted for 
the detection of these lesions in the early stages, 
morbidity and mortality of the patients can be 
reduced. Thus, OPMLs are potentially high-risk lesions 
that transform into malignancy based on their 
indiscernible course in most cases. Hence, early 
diagnosis through regular screening of patients 
presenting with recurrent oral infectious or 
inflammatory lesions remains indispensable. Therefore, 
the review is aimed to explore the cell block method 
as a minimally invasive technique for reducing 
morbidity and mortality associated with OSCC.

A narrative review methodology and analysis of 
published works were planned, carried out, and 
reported according to the Preferred Reporting Items 
for Systematic Reviews and Meta‐Analyses (PRISMA) 
guidelines. In this review, a search of published works 
was done using the online databases of PubMed, 
Scopus, Web of Science, and Cochrane Library for 
relevant publications up to October 2020. The 
following medical subject headings (MeSH) were 
used in the search strategy: ‘‘oral potentially 
malignant lesions’’, “exfoliative cytology”, 
“liquid-based cytology”, ‘‘oral squamous cell 
carcinoma’’ and “cell block”. The reference lists of 
the articles were also searched to identify missed 
studies. No restriction was applied on time of 
publication or language. To facilitate the screening 
process of studies from online databases, all search 
results were downloaded into an EndNote library 
(version X8).

Only hospital and clinic-based studies were includ-
ed where the cytological analysis was carried out 
by pathologists up to October 2020. Studies consid-
ering individuals of age group 18-60 years irrespec-
tive of gender who underwent brush biopsies of 
intraoral leukoplakia, erythroplakia, erythroleuko-
plakia, proliferative verrucous leukoplakia, oral 
lichen planus, or oral submucous fibrosis were 
included. Population-based studies and studies 
referring only to clinical features were excluded. 
Pregnant women were also excluded.  Different 
information was extracted from the shortlisted 
studies such as first author name, year of publica-
tion, the geographic region in which the study was 
carried out, duration of the study, sample size, 
gender and age of the studied sample, the preva-
lence rate of oral lesions, OPMLs if observed or not, 
study setting  (urban,   rural or both), study design, 
sampling method, laboratory techniques used, any 
statistically significant results found and conclusions 
made by the authors regarding the efficacy of 
different laboratory techniques in the diagnosis of 
OPMLs. 

DISCUSSION
Incidence of oral potentially malignant lesions and 
oral carcinoma is very high in South Asian countries 
that may be attributed to specific eating habits. 
Though histopathology is thought to be a gold 
standard method in detecting these lesions, it may 
not be possible to perform a biopsy in all suspected 
cases as it is a costly, time-consuming, invasive 
technique having surgical as well as psychological 
implications on the patient8. 

Role of Cytology in the Diagnosis of OPMLS
Diagnostic cytology plays an imperative role in the 
detection of epithelial and cellular abnormalities 
and infectious diseases. It is a very simple, rapid, 
cheap and reliable method for diagnosing 
cutaneous premalignant and malignant tumors, 
immunobullous lesions, infectious diseases and 
genodermatosis9. Cytology is an accepted, widely 
employed diagnostic modality for the timely 
diagnosis of oral cancers but its role in detecting 
OPMLs is still debatable10. Oral exfoliative cytology is 
a well-established and more sensitive technique 
that can detect the oral cavity’s primary cancerous 
lesions, even when the lesions seem to be 
innocuous, and there is no suspicion of cancer, and 
when the prognosis is excellent11. 

Recent developments in the discipline of cytology 
have converted diagnostic cytopathology to an 
advanced diagnostic tool with limited false-positive 
and false-negative results. Liquid-based cytology 
(LBC) gives improved and higher quality results 
compared to conventional cytology, as it increases 
the sensitivity and specificity of the diagnosis and 
provides residual material for additional investiga-

tions12. Thus, this review will emphasize the impor-
tance of liquid-based cytology and early detection 
of OPMLs to prevent malignant transformation. In 
Pakistan, very few reports have been documented 
regarding the cytological diagnosis of these lesions 
however, to the authors’ knowledge; none of the 
studies has yet been reported on the diagnostic 
efficacy of advanced cytological techniques, 
including LBC and cell block preparations.  

Different Cytological Techniques for OPMLs Detection
1. Exfoliative Cytology 
Exfoliative cytology (EC)is a screening and diagnos-
tic test used for early detection of oral diseases, 
such as squamous cell carcinoma, pemphigus, 
potentially malignant disorders, candidiasis, and 
salivary gland lesions13. This technique is relatively 
simple, cost-effective, non-invasive, and rapid, 
well-received by the patients, enabling the profes-
sionals to monitor the follow-up after providing the 
necessary treatment. EC usually consumes the 
specimens of exfoliating cells compared to histopa-
thology, in which entire tissue is submitted for 
processing. Conventional cytology has played a 

significant role in the detection of uterine cervical 
cancer during a gynecological examination since 
the beginning of the Papanicolaoutechnique in the 
40s. In the past, disputes occurred in the use of EC 
because of a large number of false-negative results 
and subjective interpretation of atypical oral 
mucosa cells. Liquid-based cytology (LBC) tests 
have substituted conventional cytology, SurePath 
or ThinPrep being the primary screening tests in most 
of the laboratories14. 

2. Liquid-based Cytology 
Liquid-based cytology (LBC)has proven to be 
superior to conventional cytology by reducing the 
difficulties associated with sampling thus helping in 
the formation of improved smears and reducing the 
false-negative rates. The clear background thus 
obtained enhances not only the quality of the 
smear but also increases the diagnosticsensitivity15. 
In this technique, the cells, after sampling, are first 
suspended in a suitable fixative (preservative) 
medium followed by centrifugation, and a smear is 
then prepared16, (Figure 1).

Variables Associated with Clinical Decision Making in the Treatment of Class I Malocclusion Patients
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Authors
Year/ 
Type/ 

Place of 
Study

Site of sample
Total 

No. of 
Samples

CS/LBC vs. CB %
(Different 

Parameters)

p-
Value

Conclusion

Sale et al.34 2020
Original 
article
India

Oral lesions 
i.e.,
odontogenic 
tumors, 
calcifying 
epithelial 
odontogenic 
tumors, 
Epidermoid 
cysts and
radicular
cyst

30 Sn= 93.7% 
(CB)71.1% (CS)
Sp=89.5% 
(CB)42.2%(FNAC)
PPV= 90.9% 
(CB)Acc= 88.9% 
(CB)

0.01 CBs provide better 
microscopic 
evaluation as 
compared to smears 
because they enable 
improved cellular 
morphology, nuclear 
details and staining 
quality when
compared with the 
results of FNAC as 
well as conventional 
cytology.

Pallavi et al.35 2019
Original 
article
India

odontogenic 
cystic lesions

17 CB
DR =71% for 
OKC66.7% for 
DC66.7% for 
RC50% for 
AMBCBdetects 
keratin in OKC, 
epithelial cells in 
DC, 
inflammatory 
cells in RC and
tumor epithelial 
cells in AMB 
which were not 
detected by 
FNAC

N/A CB can be used as a 
preoperative 
diagnostic technique 
for jaw bone lesions 
as it is a simple, rapid 
and economical 
method in 
differentiating OKC 
from other lesions by 
the presence of 
keratin flakes, 
epithelial cells, mixed 
inflammatory cells, 
erythrocytes and 
hemorrhagic areas 
as compared to 
FNAC.

Woo et al.36 2018
Original 
article
Korea

Pleural
Effusion

1014 Sn= 
94.3%(CB)81.3% 
(LBC)
Sp= 
98.7%(CB)99.4% 
(LBC)
DR. for malignant 
lesions 78.9% 
(CB)68.3% (LBC)

< 
0.05

CB should be used 
along with LBC in 
routine clinical 
practice to improve 
diagnostic accuracy 
esp. in lesions with 
malignant potential 
or frankly malignant 
lesions.

George et al. 
38

2017
Original 
article

Dominican 
Republic

Cervical 
smears

325 CB
Inflammation = 
58% 
(ASCUS)65%(AGC) 
Atrophy=
10%Reactive 
changes= 47%
Detection rate for 
LSIL= 71%

0.228 Inflammatory and
atrophic changes are 
easier to diagnose in 
CB as compared to 
LBC.
CBs can be useful in 
the detection of initial 
diagnosis of ASCUS 
and AGC.

Kulkarni et 
al. 37

2017
Original 
article
India

Cervico-
vaginal 
smears

50 Sn= 75% (CB)66% 
(LBC)50% (CS)
Sp=93%(CB)84% 
(LBC)
70% (CS)
CB/Hp=74%    
CPS/Hp=54%

0.05 CB showed increased 
sensitivity and
specificity in the 
diagnosis of 
neoplastic conditions 
of the cervix. It also 
helps to distinguish 
b/w HSIL and SCC.
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DISCUSSION
Acute pancreatitis is an inflammatory disease of the 
pancreas which appears suddenly and affects the 
heart, lungs and kidneys as well. Sometimes, 
diagnosing acute pancreatitis is a bit difficult and 
autopsy findings uncover the disease, as there is not 
any gold standard test for diagnosing acute 
pancreatitis19. The pancreas secretes multiple 
enzymes, so the blood test for detecting the level of 
serum amylase and serum lipase while urine analysis 
for detecting urinary amylase and urinary 
trypsinogen-2 level is beneficial for diagnosing 

acute pancreatitis in patients who presents with the 
complaint of abdominal pain20-23.

Literature review revealed that serum amylase level 
rises between 6 and 24 hours, peak to three times its 
upper limit at 48 hours, and then return to baseline 
at 5 to 7 days10,13. This makes it quite inconsistent for 
diagnosing acute pancreatitis, especially among 
those patients who are having a mild form of the 
disease and those who present late. Serum amylase 
is excreted in urine up to several days after the 
serum amylase levels have normalized thus urinary 

amylase is considered as an alternative tool for 
diagnosing acute pancreatitis24, 25. Therefore, there 
is a need to evaluate urinary amylase either can 
replace serum amylase and serum lipase or not in 
the diagnosis of acute pancreatitis and the degree 
of diagnostic accuracy and sensitivity of urinary 
amylase in patients with acute abdomen20,25. The 
current study favors this finding by reporting a better 
diagnostic accuracy of urinary amylase than the 
serum amylase and serum lipase and it is a more 
specific and sensitive test as compared to others.

The diagnostic accuracy index, the area under the 
ROC curve is ranging between 0.5 to 1, which 
means that there is no diagnostic discrimination if it 
is equal to or less than 0.5 but if the value is 1 the 
diagnostic system discriminates perfectly. In this 
study, among all tests at different time intervals, only 
the urinary amylase reported good diagnostic 
discrimination of acute pancreatitis as the 
accuracy index, the area under the ROC curve was 
equal to 1. Many authors compared the diagnostic 
accuracy of different pancreatic enzymes in acute 
pancreatitis and there are wide variations in the 
results. The serum amylase is considered as a test of 
choice for diagnosis of acute pancreatitis for many 
years, although it has a low sensitivity and specificity 
as there is a list of causes that increases the serum 
amylase level26,27. The authors also found that serum 
lipase has better diagnostic accuracy under the 
ROC curve as compared to the serum amylase and 
the finding is also supported by the current 
study25,28,29. Clave et al. noted that the diagnostic 
accuracy of serum amylase, serum lipase and 
urinary amylase is more than 0.975 which is perfect 
diagnostic discrimination for acute pancreatitis30.

Acute pancreatitis is a fatal condition so there is a 
need for early diagnosis of the disease to avoid 
complications as well as to avoid unnecessary 
surgery or hospital admission for observation in 
patients who do not have acute pancreatitis, 
resulting in considerable resource savings.

CONCLUSION
Serum amylase, serum lipase and urinary amylase 
have good diagnostic accuracy in acute 
pancreatitis but urinary amylase was found superior 
to them as it is a more sensitive and specific test for 
diagnosing acute pancreatitis and shows a positive 
association with the degree of severity of the 
disease. It is recommended that more such studies 
may be carried out on a larger scale to further 
define the superiority of urinary amylase in the early 
diagnosis of acute pancreatitis. 
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DISCUSSION
The findings of this research indicate that the deci-
sion-making in formulating treatment plans was 
significantly influenced by the degree of crowding 
in both arches, the incisal overjet, and the nasolabi-
al angle. Hence, the study-cast analysis (including a 
space-analysis) and the cephalometric analysis 
significantly affect the clinical decisions in favor or 
against extractions. 

Dental crowding has been amongst the top 
reasons for the extraction of teeth to align arches. 
Amongst the early orthodontists of the 20th century, 
Lundström was the first to declare, with much 
evidence, that there were much greater chances 
of treatments relapsing in crowded teeth that were 
aligned9. In more recent times, the notion that a 
certain degree of crowding necessitates dental 

extractions for stability in treatment outcomes is still 
endorsed with varying concerns largely dominated 
by the old paradigm of Angle which supported 
non-extraction treatments10,11. Guirro et al. studied 
the stability of the treatment outcome post-reten-
tion in Class I and II patients who were treated under 
extraction and non-extraction plans. Although they 
were unable to find any significant differences in 
the variables between the two groups, Class I cases 
exhibited more maxillary anterior dental crowding 
in late post-treatment stages in the group treated 
without extractions as compared to the one with 
extraction. 

Another factor influencing the decisions to extract 
or not is the amount of overjet. The normal overjet is 
2-4mm12. A significant difference of overjet with 
extractions seems to have been evident in several 

studies in the past few decades. Katsaros et al. in 
1996 studied the differences in treatment-outcome 
of their Class I patients who were treated with and 
without extraction13. 

The incisal proclination  and protrusion were 
significantly greater in the patients treated under 
non-extraction plans. In more recent studies, the 
results concur with the findings of Ali et al. who 
studied factors affecting treatment decisions in their 
patients and stated that excessive overjet in Class I 
patients was corrected by extracting the first 
premolars and followed by retracting the anterior 
teeth14. Similar is the case with Kouli et al. who 
studied the effects of extraction and non-extraction 
treatment plans on Class I and Class II Subjects. They 
found a significant difference in the position of 
incisors being more forward and proclined in their 
Class I, non-extraction patients, amongst other 
differences15. Cotrin et al. compared relapse of 
overjet, overbite, and anterior crowding between 
extraction and non-extraction patients, and 
amongst their findings was a significant relapse of 
overjet in the non-extraction cases of Class I and II 
malocclusion16. 

The third significant variable to direct the decisions is 
the nasolabial angle- “the angle formed between 
tangent to columella and tangent to upper lip”17. 
Extractions are normally prioritized for cases where 
the angle is acute and avoided when the angle is 
more obtuse. The ideal angle is 90-120°18-20. With 
age, the nasolabial angle becomes more obtuse 
and a short arch may lead to an even greater 
increase in the angle and hence a more aged 
appearance. Verma et al. studied the soft tissue 
profile differences in non-extraction and extraction 
cases of Class I malocclusion. Change of nasolabial 
angle was amongst the features which showed a 
significant difference between both the treatment 
groups with the angle showing an increase in the 
group which was treated with extraction21. Yash-
want et al. evaluated changes in the soft tissue in 
the treatment of Class I patients between the two 
groups as well and found and concluded that naso-
labial angle becomes more obtuse in cases that 
undergo extraction19. Further, in a meta-analysis by 
Almurtadha et al., it was assessed that nasolabial 
increases significantly in extraction cases com-
pared to non-extraction ones22. Hence to base 
nasolabial angle as a guide to dictate the treat-
ment decisions is plausible23. The current study is 
based on treatment decisions taken at a single 
center where cases are supervised by two trained 
orthodontists. This could create a bias in terms of the 
approach. Studies on the influencing factors could 
be spanned over multiple centers instead of one to 
reduce it. Future studies should be based in multiple 
centers and spanned across many areas of the 
region to understand psycho-social differences in 

treatment priorities throughout the region and aid 
to a global understanding of the various factors 
such as sense of dental esthetics, treatment priori-
ties and variables that influence them.

CONCLUSION
The level of crowding in both the dental arches, the 
incisal overjet and the nasolabial angle are the 
variables that aid in the clinical decision-making for 
Class I malocclusion patients in terms of choosing 
an extraction or non-extraction plan. A higher 
degree of crowding, a greatly increased overjet 
and an acute nasolabial angle make orthodontists 
more inclined towards extractions for a harmonious 
and balanced occlusion and face profile of the 
patient. 
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INTRODUCTION
Oral carcinoma is the sixth most frequent 
malignancy globally, accounting for about 500 000 
new cases every year and 3.6% of cancer deaths, 
creating significant health problems and burden 
worldwide1. In Pakistan and India, oral carcinoma 
represents a major health concern accounting for 

up to 40% of all malignancies and is the most 
prevalent carcinoma in males while the third most 
prevalent cancer in females2. Globally, a 5-year 
survival rate of 50% is seen among patients with oral 
carcinoma even though the oral cavity is easily 
reachable for routine examination and follow-ups. 
However, unfortunately, individuals report in the 

terminal stages of malignancy (mostly at stage III or 
IV); thus, no improvement has been noted in the 
survival rate for oral cancer over the years3. If oral 
cancer is diagnosed at early stages and timely 
treatment is given for localized lesions, morbidity 
and mortality can both be minimized, and survival 
rates are reported to reach up to 82% 4. 

Oral carcinoma is mainly associated with malignant 
transformation of oral potentially malignant lesions 
(OPMLs) 5. OPMLs if remain untreated can progress to 
invasive tumors of the oral cavity in which affected 
epithelium shows epithelial dysplasia histologically 
and include oral leukoplakia (most common), 
erythroplakia, erythro-leukoplakia, oral submucous 
fibrosis (OSMF), oral lichen planus and oral lupus 
erythematosus. Leukoplakia is the commonest OPML 
while erythroplakia being less frequent but more 
serious shows the malignant potential of almost 85% 6. 
The prevalence of OPMLs is between 1% and 5% 
globally depending mostly on the place of origin, the 
nature of the population under study, pattern of 
tobacco and alcohol use and areca quid chewing5,7. 
These lesions are usually asymptomatic in the initial 
stages but may be diagnosed by dental physicians on 
routine examination of the oral cavity due to their 
characteristic clinical appearance. If an appropriate 
and conclusive diagnostic approach is adopted for 
the detection of these lesions in the early stages, 
morbidity and mortality of the patients can be 
reduced. Thus, OPMLs are potentially high-risk lesions 
that transform into malignancy based on their 
indiscernible course in most cases. Hence, early 
diagnosis through regular screening of patients 
presenting with recurrent oral infectious or 
inflammatory lesions remains indispensable. Therefore, 
the review is aimed to explore the cell block method 
as a minimally invasive technique for reducing 
morbidity and mortality associated with OSCC.

A narrative review methodology and analysis of 
published works were planned, carried out, and 
reported according to the Preferred Reporting Items 
for Systematic Reviews and Meta‐Analyses (PRISMA) 
guidelines. In this review, a search of published works 
was done using the online databases of PubMed, 
Scopus, Web of Science, and Cochrane Library for 
relevant publications up to October 2020. The 
following medical subject headings (MeSH) were 
used in the search strategy: ‘‘oral potentially 
malignant lesions’’, “exfoliative cytology”, 
“liquid-based cytology”, ‘‘oral squamous cell 
carcinoma’’ and “cell block”. The reference lists of 
the articles were also searched to identify missed 
studies. No restriction was applied on time of 
publication or language. To facilitate the screening 
process of studies from online databases, all search 
results were downloaded into an EndNote library 
(version X8).

Only hospital and clinic-based studies were includ-
ed where the cytological analysis was carried out 
by pathologists up to October 2020. Studies consid-
ering individuals of age group 18-60 years irrespec-
tive of gender who underwent brush biopsies of 
intraoral leukoplakia, erythroplakia, erythroleuko-
plakia, proliferative verrucous leukoplakia, oral 
lichen planus, or oral submucous fibrosis were 
included. Population-based studies and studies 
referring only to clinical features were excluded. 
Pregnant women were also excluded.  Different 
information was extracted from the shortlisted 
studies such as first author name, year of publica-
tion, the geographic region in which the study was 
carried out, duration of the study, sample size, 
gender and age of the studied sample, the preva-
lence rate of oral lesions, OPMLs if observed or not, 
study setting  (urban,   rural or both), study design, 
sampling method, laboratory techniques used, any 
statistically significant results found and conclusions 
made by the authors regarding the efficacy of 
different laboratory techniques in the diagnosis of 
OPMLs. 

DISCUSSION
Incidence of oral potentially malignant lesions and 
oral carcinoma is very high in South Asian countries 
that may be attributed to specific eating habits. 
Though histopathology is thought to be a gold 
standard method in detecting these lesions, it may 
not be possible to perform a biopsy in all suspected 
cases as it is a costly, time-consuming, invasive 
technique having surgical as well as psychological 
implications on the patient8. 

Role of Cytology in the Diagnosis of OPMLS
Diagnostic cytology plays an imperative role in the 
detection of epithelial and cellular abnormalities 
and infectious diseases. It is a very simple, rapid, 
cheap and reliable method for diagnosing 
cutaneous premalignant and malignant tumors, 
immunobullous lesions, infectious diseases and 
genodermatosis9. Cytology is an accepted, widely 
employed diagnostic modality for the timely 
diagnosis of oral cancers but its role in detecting 
OPMLs is still debatable10. Oral exfoliative cytology is 
a well-established and more sensitive technique 
that can detect the oral cavity’s primary cancerous 
lesions, even when the lesions seem to be 
innocuous, and there is no suspicion of cancer, and 
when the prognosis is excellent11. 

Recent developments in the discipline of cytology 
have converted diagnostic cytopathology to an 
advanced diagnostic tool with limited false-positive 
and false-negative results. Liquid-based cytology 
(LBC) gives improved and higher quality results 
compared to conventional cytology, as it increases 
the sensitivity and specificity of the diagnosis and 
provides residual material for additional investiga-

tions12. Thus, this review will emphasize the impor-
tance of liquid-based cytology and early detection 
of OPMLs to prevent malignant transformation. In 
Pakistan, very few reports have been documented 
regarding the cytological diagnosis of these lesions 
however, to the authors’ knowledge; none of the 
studies has yet been reported on the diagnostic 
efficacy of advanced cytological techniques, 
including LBC and cell block preparations.  

Different Cytological Techniques for OPMLs Detection
1. Exfoliative Cytology 
Exfoliative cytology (EC)is a screening and diagnos-
tic test used for early detection of oral diseases, 
such as squamous cell carcinoma, pemphigus, 
potentially malignant disorders, candidiasis, and 
salivary gland lesions13. This technique is relatively 
simple, cost-effective, non-invasive, and rapid, 
well-received by the patients, enabling the profes-
sionals to monitor the follow-up after providing the 
necessary treatment. EC usually consumes the 
specimens of exfoliating cells compared to histopa-
thology, in which entire tissue is submitted for 
processing. Conventional cytology has played a 

significant role in the detection of uterine cervical 
cancer during a gynecological examination since 
the beginning of the Papanicolaoutechnique in the 
40s. In the past, disputes occurred in the use of EC 
because of a large number of false-negative results 
and subjective interpretation of atypical oral 
mucosa cells. Liquid-based cytology (LBC) tests 
have substituted conventional cytology, SurePath 
or ThinPrep being the primary screening tests in most 
of the laboratories14. 

2. Liquid-based Cytology 
Liquid-based cytology (LBC)has proven to be 
superior to conventional cytology by reducing the 
difficulties associated with sampling thus helping in 
the formation of improved smears and reducing the 
false-negative rates. The clear background thus 
obtained enhances not only the quality of the 
smear but also increases the diagnosticsensitivity15. 
In this technique, the cells, after sampling, are first 
suspended in a suitable fixative (preservative) 
medium followed by centrifugation, and a smear is 
then prepared16, (Figure 1).
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