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DISCUSSION

In this follow up study of IDA patients, recruited 
through internal medicine OPD of a tertiary care 
hospital, we measured baseline hepcidin levels and 
evaluated the performance of SH concentration as 
a biopredictor to diagnose responsiveness to OIT. 
Our mean baseline hepcidin value in IDA patients 
was higher than that reported by Naqvi et.al; 23. 

Ramesh kumar reported mean hepcidin levels of 
33.6±5.5ng/ml in 5out of 218 IDA patients27. Finding 
of Ramesh kumar was almost similar to our study; 
however the sample size was only 5 and cannot be 
generalized for whole population. Previously done 
studies in western region report mean hepcidin 
levels in IDA patients to be lesser than normal refer-
ence range11,18.  Reasons for a higher mean base-
line hepcidin levels in IDA patients in our study as 
compared to levels reported in western studies may 
be due to different, ELISA kit (MyBioSource), hepci-
din quantification method e.g. mass spectrometry; 
environmental pollution, circadian rhythm28 and 
genetic makeup11,18.  

Hepcidin level of >20ng/mL as a cut off value 
predicts unresponsiveness OIT with sensitivity of 
41.3%, specificity of 84.4%, PPV of 81.6% and NPV of 
46.3% 29. Our AUC for hepcidin was 0.73 [95% CI: 
0.63, 0.83] with post treated Hb, and this moderately 
predicted response to OIT. 

Pasricha et.al; reports, in a study for SH as diagnostic 
test of ID in female blood donors of premenopausal 
age, AUCROC curves for SH compared with ferritin 
<15 ng/mL and with sTfR-F index>3.2 as 0.87(0.82, 
0.92) in 59 ID donors and 0.89 (0.84, 0.93) in 53 ID 
donors respectively. Furthermore, Hepcidin cutoff 
value of <8ng/mL, had sensitivity and specificity of 
41.5% and 97.6%. However when cutoff value 
increased to <18ng/mL sensitivity and specificity 
was 79.2% and 85.6% respectively18. Pasricha et.al; 
obtained different result as he included non-ane-
mic ID patients, who donated blood three times a 
year, however, in our study chronic blood loss was 
excluded. Furthermore, erythropoiesis, due to 
increased blood donation, may inhibit hepcidin 
production, and thus lower SH levels14.

Hepcidin has been evaluated as a modest predic-
tor of dietary iron bioavailability in n=4 subjects after 
oral iron dose of 3.8 and 60 mg of iron for fourteen 
days30, our study also demonstrated SH as a modest 
bio predictor of Hb response to OIT. 

Concurrent to other studies this study recommends 
that severely anemic patients have high hepcidin 
levels; such patients may have a high propensity of 
failure to OIT29. This may warrant earlier and serial 
follow up and change in course of therapy at an 
earlier time. However, it needs to be determined if 
these patients are better candidate for earlier initia-

tion of intravenous iron therapy.
 
Future endeavors for hepcidin may involve its use as 
a point of care instrument for diagnosing IDA or iron 
status of patient in a developing country setting. 
Further research is warranted as normal reference 
range for hepcidin has not been standardized yet. 
Additionally, lack of automated analyzer limits 
clinical application of serum hepcidin for now.19

CONCLUSION

Serum hepcidin-25 moderately predicts response to 
oral iron therapy in IDA patients, hemoglobin 
improvement after 8 weeks of iron therapy was less 
compared to individual with low hepcidin. This 
indicates, an inverse relation exists between hepci-
din levels and improvement in hemoglobin levels. 
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ABSTRACT
 

Background: Appendicitis is one of the common cause of abdominal pain and surgical emergency. The 
diagnosis is mainly clinical, augmented by the imaging modality in which ultrasound still is a first paradigm. 
This study aims to assess the accuracy of ultrasound strategy in the diagnosis of acute appendicitis.

Methods: This retrospective cross-sectional validation study was conducted in General Surgery Department, 
Ziauddin University and Hospitals, Karachi Pakistan from 2012 to 2015 on patients who underwent Appendec-
tomy. It concerned 200 cases of appendectomy following, prior ultrasound examination of lower right abdo-
men. In 126 cases ultrasonography clearly showed the acutely inflamed appendix. In 59 cases the appendix 
was not visualized. In15 cases ultrasound showed periappendicular fluid collection. Among 200 patients later 
shown in surgery to have appendicitis, ultrasonography was unequivocally positive in 114 patients (Sensitivity 
95%) and 24 patients in whom appendicitis was definitely excluded according to ultrasound examination 
(specificity 70%). 

Results: The gold standard for the diagnosis of appendicitis still requires histopathological confirmation after 
appendicectomy. Pooled sensitivity is 95% and specificity is 70%, ultrasound still remains the first line and 
extremely accurate measurement in the diagnosis of acute appendicitis. 

Conclusion: We conclude that ultrasonography is our first line useful aid in patients referred with clinically 
suspected acute appendicitis. Ultrasonography has high accuracy in diagnosing acute appendicitis and 
reduces negative appendectomies. A non-compressible tubular structure of 7-9 mm in diameter of the 
appendix is the most accurate ultrasound finding.
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INTRODUCTION

Appendicitis is as an inflammation of the inner lining 
of vermiform appendix that spreads to its other 
parts. In spite of diagnostic and therapeutic 
advancement in medicine acute appendicitis is 
one of the commonest abdominal emergency and 
appendectomy is in fact the most common 
abdominal emergency operation performed world 
over1. The clinical presentation of acute appendici-
tis may vary from nonspecific vague abdominal 
pain to the classic presentation of right iliac fossa 
pain, tenderness and rebound tenderness. Left 
untreated appendicitis has the potential for severe 
complications including perforation, sepsis and 
even death 2,3. The diagnosis of appendicitis is 

clinical and essentially is based on history, clinical 
examination and routine laboratory tests 4. The 
classic form of appendicitis may be promptly diag-
nosed and treated. However, when it presents with 
atypical features it poses a diagnostic challenge 5. 
In such cases laboratory and imaging investigation 
may be useful in establishing a correct diagnosis. 
Ultrasonography has been suggested as a safer 
primary diagnostic modality for appendicitis with CT 
scan used secondarily when ultrasonograms are 
negative or inconclusive 6,7. A normal healthy 
appendix usually cannot be viewed with 
ultrasound. When appendicitis occurs ultrasono-
gram typically demonstrates a non-compressible 
tubular structure of 7-9 mm in diameter 8,9. The 
removal of normal appendix is not a benign proce-

dure and negative appendectomy carries a defini-
tive morbidity. Today's patients are aware and also 
concerned about removal of their normal appen-
dix. In order to improve the diagnostic accuracy 
different techniques were introduced like some 
computer aided programs, different scoring meth-
ods, GIT contrast studies, CT scan, Ultrasonography, 
MRI and laparoscopy 10,12. Among these modalities, 
still ultrasonography is the first paradigm, simple, 
easily available, noninvasive, convenient and cost 
effective 13, 15. Diagnostic pitfalls in acute appendici-
tis organized if Alvarado score is 0-3 could be 
discharged, those with score of 4-6 undergo CT 
scan for further evaluation if ultrasound is inconclu-
sive, and those with scores of 7 or above receive 
surgical consultation 16.

METHODS

This retrospective cross sectional validation study 
was conducted in General Surgery department in 
Ziauddin University and Hospitals in Karachi Pakistan 
from Jan 2012 to Dec 2015 on patients who under-
went for appendectomy either open or laparo-
scopic. It concerned 200 cases of appendectomy 
performed following prior ultrasound examination 
of lower right abdomen. In 126 cases, ultrasonogra-
phy clearly showed the appendix which was acute-
ly inflamed. Whereas, in 59 cases the appendix was 
not visualized. 15 cases of ultrasound showed 
periappendicular fluid collection. 129 cases were 
identified positive for acute appendicitis with histo-
pathological diagnosis. (Table I) We considered 
histopathology to be the gold standard for the 
accurate diagnosis of acute appendicitis, hence 
for this study the sensitivity, specificity, positive 
predictive value (PPV), negative predictive value 
(NPV) and accuracy of ultrasonography was based 
on the findings of histopathology. Data was entered 
into computer package SPSS 21 for statistical analy-
sis. Sensitivity, specificity, positive predictive, nega-
tive predictive values and accuracy were calculat-
ed.

Table 1: Demographic variables, frequency and 
percentage between gender, age, presenting 
complains, ultrasound & histopathology

STATISTICAL ANALYSIS

Data was entered and analyzed by SPSS version 21. 
Descriptive statistics calculated. Mean & standard 
deviation computed for age of the patients & 
Alvorado Scoring (Table 2). Whereas frequency and 
percentage were computed for gender, age 
group, different presenting complaints like abdomi-
nal pain, nausea, vomiting, anorexia and fever etc. 
Ultrasound and histopathology (Table 3) finally rate 
of categorical agreement between the ultrasound 
report, surgery and confirmed by histopathology. 
Percentage of discrepancies for positive and nega-
tive results between two procedures was also 
calculated. The procedures were considered to be 
in categorical agreement when they resulted in the 
same (e.g. positive or negative). Cohen's Kappa 
statistics was used to find percent agreement 
between ultrasound and histopathology method. 

The agreement between two raters was evaluated 
by Kappa statistics for both groups separately. 
Kappa values ranged from 1 to 1 where 1 was 
considered representing perfect agreement 
between data sets. Kappa value ranging from 0.81 
to 1.00, 0.61 to 0.80, 0.41 to 0.60, 0.21 to 0.40
and 0.00 to 0.20 were considered representing the 
strength of agreement as perfect, substantial, mod-
erate, fair and slight respectively. A 2*2 table was 
constructed to determine the value of sensitivity, 
specificity, negative predictive value, positive 
predictive value and accuracy were calculated 
using the standard formula. Only those cases were 
taken as true positive which were positive by histo-
pathological assessment.

Table 2: Frequency and percentage of presenting 
complains.

Table 3: Analytic result for patients with ultrasound 
and Histopathology

RESULTS

Among 200 study subjects, 109 (54.5%) were males 
and 91 (45.5%) were females, male patients are 
more predominant as compare to female patients. 
The age of the study subjects ranged from 11-55 
years, however the mean and median age were 
found 30.06 ±10.92 years and 29 years respectively. 
114 (95%) subjects were found positive for acute 
appendicitis with ultrasound examination. However 

129 (65%) subjects were identified positive for acute 
appendicitis with histopathology diagnosis. Main 
symptoms observed were abdominal pain, nausea, 
vomiting, anorexia, fever, rebound tenderness & 
obturator sign respectively. 109(55%) patients 
belong to age >28 years. Agreement between the 
results of ultrasound and histopathological findings 
of acute appendicitis by Cohen’s Kappa coeffi-
cient was found substantial (0.68 Table 3). Based on 
histological diagnosis, the sensitivity, specificity, and 
negative predictive value, positive predictive value 
and diagnostic accuracy was found 95%, 70%, 
88.3%, 78.8% and 85% respectively. The diagnostic 
accuracy in male versus female patients were 
found 90.7%, 70.4% , 84.2% , 79.4% and 82.5% in com-
parison with female was 85.4% , 66.6% ,79.6% ,75% 
and 78% respectively. Finally in male have high 
accuracy as had acute appendicitis in comparison 
with female patient.

DISCUSSION

Acute appendicitis is one of the most common 
etiology for abdominal emergency which could 
lead to prompt appendectomy. It is in fact the most 
common abdominal emergency operation 
performed world over. It’s a very common patholo-
gy in diagnosis but still remain challenging because 
clinically it can mimic many other conditions 17. The 
diagnosis of appendicitis is clinical and essentially is 
based on thorough history, clinical examination and 
routine laboratory tests. The classic form of appen-
dicitis may be promptly diagnosed and treated. 
However, when it presents with atypical features, it 
poses a diagnostic challenge. In such cases, labo-
ratory and imaging investigation may be useful in 
establishing a correct diagnosis, ultrasonography 
has been suggested as a safer primary diagnostic 
modality for appendicitis, with CT scan used 
secondarily when ultrasonograms are negative or 
inconclusive 18, 20. In suspected patients with equivo-
cal sign of acute appendicitis, it is the only accesso-
ry modality that can help the surgeon to make a 
correct diagnosis. In our study appendicitis prevails 
mostly in young male patients. Ultrasonography had 
95% sensitivity, 70% specificity, PPV is 88.3%, NPV is 
78.8% with 85% diagnostic accuracy. Significant P 
value is < 0.05 and resulted high accuracy in 
ultrasound still is a first line paradigm in the diagnosis 
of acute appendicitis. In some studies ultrasound 
has a sensitivity ranging from 49 to 90 %, a specificity 
ranging from 47 to 100 %, a positive predictive value 
(PPV) of 84 to 94.8 %, and an overall accuracy of 72 
to 94 % in the diagnosis of acute appendicitis 21,25. In 
this study ultrasonographic, intraoperative and 
histopathological findings were statistically insignifi-
cant (P≥0.05). The sensitivity, specificity, positive 
predictive value, negative predictive value and 
accuracy percentage of ultrasonography in the 
diagnosis of acute appendicitis were 85.7%, 100%, 
100%, 6.7% and 85.9% respectively 26.

CONCLUSION

Current study showed that there is still a high degree 
of accuracy as first line in diagnosing acute appen-
dicitis with ultrasound, P-value is < 0.05* Significant. It 
is thus recommended that ultrasound should be 
considered as an important first line modality in 
patient’s evaluation in all clinically suspected cases 
of acute appendicitis but cannot be relied on to 
the exclusion of surgeon’s careful and repeated 
evaluation for a better and prompt management 
decision of the patient’s care. However, the diagno-
sis should be considered with a non-compressible 
tubular structure of 7-9 mm in diameter of the 
appendix and is the most accurate ultrasonograph-
ic finding.
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Table 1: Characteristics of OSCC patients.

Differences in histopathological grading of OSCC 
with age is shown in Table 2. Moderately differenti-
ated OSCC was predominant histopathological 
differentiation in 30-39 years (19; 46.3%), 40-49 years 
(16; 43.2%), 60-69 years (12; 48%) and 20-29 years (7; 
100%) age groups. While poorly differentiated 
OSCC was predominantly seen (17; 60.7%) in 50-59 
years age group (Table 2).

Table 2:  Associtation of histopathological grades of 
OSCC with different age groups

Table 3 shows the correlation between frequencies 
of cigarettes, gutka and pan consumption and 
histopathological differentiation. Moderately differ-
entiated OSCC was more common in patients who 
smoked 5-15 cigarettes per day (24; 40%) and those 
who consumed 5-15 packets of gutka per day (39; 
49.4%). For pan consumers (with frequency of 5-15 
pans per day) both moderately differentiated (39; 
42%) and poorly differentiated OSCC (40; 43%) had 
equal distribution.

Poorly differentiated OSCC was the predominant 
histopathological grade for cigarette smokers (> 15 
cigarette / day) (20; 48.7%) and gutka users (> 15 
packets / day) (25; 64.1%). For pan users (> 15 pan / 
day), both well differentiated (9; 40.9%) and moder-
ately differentiated OSCC (8; 36.4%) showed equal 
distribution (Table 3).

Table 3: Correlation between frequency of ciga-
rettes, gutka, pan consumption and histopathologi-
cal differentiation in OSCC patients.

DISCUSSION

Gender, wise distribution in our study revealed male 
preponderance with 108 (78.3%) male and 30 
(21.7%) female OSCC patients. This could be due to 
higher consumption of gutka, pan and cigarette 
smoking in male gender which is consistent with 
findings of other studies 11, 12. In contrast, a study 
conducted in Lahore observed an equal preva-
lence of OSSC in both genders 13. However, in some 
parts of the world the incidence of OSCC in females 
is increasing, possibly due to of their increasing 
indulgence in high-risk habits 14.

The habits of smoking, gutka and pan are also 
popular in younger age groups due to attractive 
appearance, low prices and easy availability of 
these products, supported by deficiency of knowl-
edge about their devastating effects. In the present 
study, the age of patients ranged from 20 to 69 
years with the peak age range of OSCC occur-
rence in the 30-39 years (41; 29.7%). This finding is in 
agreement with a study carried out in Taiwan 15. 
Similarly, a study in India reported a high incidence 
of OSCC below 40 years of age 16. In contrast a 
research conducted in an Indian population report-
ed greater incidence in the age range of 51-60 
years 17. While another study reported the average 
age of diagnosis of oral malignancy as 62 years 18.
 
Majority of OSCC patients were Muhajirs (Urdu 
speaking people) (55.8%). Urdu speaking people 
have migrated from India at the time of partition 
and have retained their social and cultural heritage 
19. This is in accordance with the researches done in 
Karachi, which also confirms that malignancy was 
predominant amongst the Mohajirs 14, 20. 

In our study the most common site of involvement 
was the buccal mucosa (58.0%) followed by tongue 
(17.4%). These findings are consistent with other 
studies carried out in this region 21, 22. In some Asian 
countries such as Thailand, Taiwan and India, 
buccal mucosa was also found to be the most 
common site of involvement 23. In contrast, tongue is 
the most commonly affected site of oral cancers in 
western countries as tobacco smoking is more prev-
alent than tobacco chewing (9). Similarly, in Iran, 
UK, and Srilanka, the most common site of involve-

ment was the tongue 24,25,26. This difference seems to 
be related to different habits 27.

The histopathological distribution of OSCC in our 
study indicated a clear predominance of moder-
ately differentiated carcinoma (n=19) in 30-39 year 
age group. A research done in Thailand revealed 
that most of the OSCC tumors were moderate to 
well differentiated carcinoma, in patients younger 
than 45 year 28. Similarly, a study conducted in Kara-
chi revealed equal distribution of well-differentiated 
and moderately differentiated carcinoma with age 
ranges between 21-40 years 29. In contrast a study 
conducted in Iran reported majority of cases were 
diagnosed as well differentiated carcinoma with 
age ranges of 20-40 years 24.

In our study risk factors were smoking, gutka and 
pan. Tobacco smokers have a 27 fold higher risk of 
developing Oral squamous cell carcinoma as com-
pared to non-smokers 30. Tobacco-specific nitrosa-
mines (N-nitroso compounds) play a major role in 
the malignant transformation of oral squamous cell 
carcinoma 6. In our study subjects who consumed 
more than 15 cigarettes per day 48.7% (n=20) are 
significantly associated with poorly differentiated 
carcinoma. This is consistent with a study conduct-
ed in Brazil, demonstrating 18.8% of smokers who 
consumed more than 20 cigarettes per day had 
poorly differentiated carcinoma (40.4%) 31. Muange 
et al., reported cigarette smoking in 60% of cases, 
with poorly differentiated carcinoma (48.8%) 32. 
Degree of low differentiation risk increased with 
increasing number of cigarette smoked 33.

An industrially prepared mixture of areca nut, slaked 
lime, catechin containing substance, sandalwood 
fragrance and tobacco is known as Gutka which is 
kept in the buccal pouches for long periods and its 
juices are sucked in. This leads to significant expo-
sure of the subjected mucosa to carcinogens 7. In 
our study subjects who consumed gutka more than 
15 packets per day are significantly associated with 
poorly differentiated carcinoma (25; 64.1%). In 
contrast, a study conducted in Karachi reported 
60% of cases as well differentiated carcinoma 34 
.Similar findings were seen in a study where, gutka 
users (70%) showed 66% of well differentiated carci-
noma 35. While another Indian study conducted by 
Bhat et al., showed 52% of gutka consumers in 
which 47% were confirmed as well differentiated 
carcinoma 36. These studies have not mentioned the 
details about frequency and duration of consump-
tion of these products and we assume that 
prolonged use of these products in our patients has 
resulted in poorly differentiated OSCC37. People get 
addicted to gutka as it is reported to have stimulant 
and relaxation effects. When a person chews 
gutka, the mixture directly enters the system through 
the oral cavity 38. While in the case of smoking, the 
harmful chemicals reach the lungs and so smoking 
is 90% related with lung cancer 39. 

Betel quid (BQ) chewing is an ancient ethnic prac-
tice in Southeast Asian countries. Betel quid is 
chewed owing to its medicinal properties 37 and as 
a symbol of social life. Betel Quid in Pakistan and 
India is called ‘Pan’. The components of pan are 
betel leaf (Piper betel), areca nut (Areca catechu) 
also called betel nut and slaked lime (calcium 
hydroxide). Further use of tobacco and other spices 
are dependent on the individual’s choice. The 
major components of the areca nut are fats, carbo-
hydrates, fiber, proteins, polyphenols (flavonolsand-
tannins), minerals and alkaloids 40. Nitrosamines are 
generated by nitrosation of the alkaloids in stored 
dried nuts and when in the mouth, especially in the 
acid environment, in the presence of nitric oxide 
generated by bacteria 41. BQ chewing forms reac-
tive oxygen species (ROS) that is harmful to oral 
mucosa under an alkaline environment during the 
auto oxidation of areca nut (AN) polyphenols. 
Slaked lime is mainly calcium hydroxide. In coastal 
areas of Sri Lanka, slaked lime is produced by heat-
ing sea shells and in the islands of the Pacific it is 
discovered from limestone. When it is added in pan 
it creates erosion of oral mucosa and allow pene-
tration of betel quid carcinogens through mucous 
membrane 42.  

 In our study subjects who consumed 5- 15 pans per 
day were significantly associated with poorly differ-
entiated carcinoma (40; 40%). In contrast, Znoar et 
al., in India reported majority of subjects with well 
differentiated carcinoma (48.3%) 43. This is in accor-
dance with a study conducted in Karachi, in which 
86.7% of patients had history of pan consumption, 
and well-differentiated type was prevalent histolog-
ical pattern 29.  OSCC patients with pan habits 
showed a greater tendency for structural changes 
in the oral epithelium and hence may be at a 
higher risk of getting converted to malignancy. 

CONCLUSION
 

Outcomes of the present study revealed associa-
tion between frequency of risk factors (cigarette, 
gutka and pan) with histopathological pattern. In 
Pakistan the usage of gutka, pan along with ciga-
rettes is prevalent because they are easily available 
from roadside shops for a very cheap amount. 
There is an essential requirement for establishing 
regarding awareness campaign in all age groups, 
against the consumption of these addictive prod-
ucts, in order to lower the incidence of OSCC.
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DISCUSSION

In this follow up study of IDA patients, recruited 
through internal medicine OPD of a tertiary care 
hospital, we measured baseline hepcidin levels and 
evaluated the performance of SH concentration as 
a biopredictor to diagnose responsiveness to OIT. 
Our mean baseline hepcidin value in IDA patients 
was higher than that reported by Naqvi et.al; 23. 

Ramesh kumar reported mean hepcidin levels of 
33.6±5.5ng/ml in 5out of 218 IDA patients27. Finding 
of Ramesh kumar was almost similar to our study; 
however the sample size was only 5 and cannot be 
generalized for whole population. Previously done 
studies in western region report mean hepcidin 
levels in IDA patients to be lesser than normal refer-
ence range11,18.  Reasons for a higher mean base-
line hepcidin levels in IDA patients in our study as 
compared to levels reported in western studies may 
be due to different, ELISA kit (MyBioSource), hepci-
din quantification method e.g. mass spectrometry; 
environmental pollution, circadian rhythm28 and 
genetic makeup11,18.  

Hepcidin level of >20ng/mL as a cut off value 
predicts unresponsiveness OIT with sensitivity of 
41.3%, specificity of 84.4%, PPV of 81.6% and NPV of 
46.3% 29. Our AUC for hepcidin was 0.73 [95% CI: 
0.63, 0.83] with post treated Hb, and this moderately 
predicted response to OIT. 

Pasricha et.al; reports, in a study for SH as diagnostic 
test of ID in female blood donors of premenopausal 
age, AUCROC curves for SH compared with ferritin 
<15 ng/mL and with sTfR-F index>3.2 as 0.87(0.82, 
0.92) in 59 ID donors and 0.89 (0.84, 0.93) in 53 ID 
donors respectively. Furthermore, Hepcidin cutoff 
value of <8ng/mL, had sensitivity and specificity of 
41.5% and 97.6%. However when cutoff value 
increased to <18ng/mL sensitivity and specificity 
was 79.2% and 85.6% respectively18. Pasricha et.al; 
obtained different result as he included non-ane-
mic ID patients, who donated blood three times a 
year, however, in our study chronic blood loss was 
excluded. Furthermore, erythropoiesis, due to 
increased blood donation, may inhibit hepcidin 
production, and thus lower SH levels14.

Hepcidin has been evaluated as a modest predic-
tor of dietary iron bioavailability in n=4 subjects after 
oral iron dose of 3.8 and 60 mg of iron for fourteen 
days30, our study also demonstrated SH as a modest 
bio predictor of Hb response to OIT. 

Concurrent to other studies this study recommends 
that severely anemic patients have high hepcidin 
levels; such patients may have a high propensity of 
failure to OIT29. This may warrant earlier and serial 
follow up and change in course of therapy at an 
earlier time. However, it needs to be determined if 
these patients are better candidate for earlier initia-

tion of intravenous iron therapy.
 
Future endeavors for hepcidin may involve its use as 
a point of care instrument for diagnosing IDA or iron 
status of patient in a developing country setting. 
Further research is warranted as normal reference 
range for hepcidin has not been standardized yet. 
Additionally, lack of automated analyzer limits 
clinical application of serum hepcidin for now.19

CONCLUSION

Serum hepcidin-25 moderately predicts response to 
oral iron therapy in IDA patients, hemoglobin 
improvement after 8 weeks of iron therapy was less 
compared to individual with low hepcidin. This 
indicates, an inverse relation exists between hepci-
din levels and improvement in hemoglobin levels. 
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INTRODUCTION

Appendicitis is as an inflammation of the inner lining 
of vermiform appendix that spreads to its other 
parts. In spite of diagnostic and therapeutic 
advancement in medicine acute appendicitis is 
one of the commonest abdominal emergency and 
appendectomy is in fact the most common 
abdominal emergency operation performed world 
over1. The clinical presentation of acute appendici-
tis may vary from nonspecific vague abdominal 
pain to the classic presentation of right iliac fossa 
pain, tenderness and rebound tenderness. Left 
untreated appendicitis has the potential for severe 
complications including perforation, sepsis and 
even death 2,3. The diagnosis of appendicitis is 

clinical and essentially is based on history, clinical 
examination and routine laboratory tests 4. The 
classic form of appendicitis may be promptly diag-
nosed and treated. However, when it presents with 
atypical features it poses a diagnostic challenge 5. 
In such cases laboratory and imaging investigation 
may be useful in establishing a correct diagnosis. 
Ultrasonography has been suggested as a safer 
primary diagnostic modality for appendicitis with CT 
scan used secondarily when ultrasonograms are 
negative or inconclusive 6,7. A normal healthy 
appendix usually cannot be viewed with 
ultrasound. When appendicitis occurs ultrasono-
gram typically demonstrates a non-compressible 
tubular structure of 7-9 mm in diameter 8,9. The 
removal of normal appendix is not a benign proce-

dure and negative appendectomy carries a defini-
tive morbidity. Today's patients are aware and also 
concerned about removal of their normal appen-
dix. In order to improve the diagnostic accuracy 
different techniques were introduced like some 
computer aided programs, different scoring meth-
ods, GIT contrast studies, CT scan, Ultrasonography, 
MRI and laparoscopy 10,12. Among these modalities, 
still ultrasonography is the first paradigm, simple, 
easily available, noninvasive, convenient and cost 
effective 13, 15. Diagnostic pitfalls in acute appendici-
tis organized if Alvarado score is 0-3 could be 
discharged, those with score of 4-6 undergo CT 
scan for further evaluation if ultrasound is inconclu-
sive, and those with scores of 7 or above receive 
surgical consultation 16.

METHODS

This retrospective cross sectional validation study 
was conducted in General Surgery department in 
Ziauddin University and Hospitals in Karachi Pakistan 
from Jan 2012 to Dec 2015 on patients who under-
went for appendectomy either open or laparo-
scopic. It concerned 200 cases of appendectomy 
performed following prior ultrasound examination 
of lower right abdomen. In 126 cases, ultrasonogra-
phy clearly showed the appendix which was acute-
ly inflamed. Whereas, in 59 cases the appendix was 
not visualized. 15 cases of ultrasound showed 
periappendicular fluid collection. 129 cases were 
identified positive for acute appendicitis with histo-
pathological diagnosis. (Table I) We considered 
histopathology to be the gold standard for the 
accurate diagnosis of acute appendicitis, hence 
for this study the sensitivity, specificity, positive 
predictive value (PPV), negative predictive value 
(NPV) and accuracy of ultrasonography was based 
on the findings of histopathology. Data was entered 
into computer package SPSS 21 for statistical analy-
sis. Sensitivity, specificity, positive predictive, nega-
tive predictive values and accuracy were calculat-
ed.

Table 1: Demographic variables, frequency and 
percentage between gender, age, presenting 
complains, ultrasound & histopathology

STATISTICAL ANALYSIS

Data was entered and analyzed by SPSS version 21. 
Descriptive statistics calculated. Mean & standard 
deviation computed for age of the patients & 
Alvorado Scoring (Table 2). Whereas frequency and 
percentage were computed for gender, age 
group, different presenting complaints like abdomi-
nal pain, nausea, vomiting, anorexia and fever etc. 
Ultrasound and histopathology (Table 3) finally rate 
of categorical agreement between the ultrasound 
report, surgery and confirmed by histopathology. 
Percentage of discrepancies for positive and nega-
tive results between two procedures was also 
calculated. The procedures were considered to be 
in categorical agreement when they resulted in the 
same (e.g. positive or negative). Cohen's Kappa 
statistics was used to find percent agreement 
between ultrasound and histopathology method. 

The agreement between two raters was evaluated 
by Kappa statistics for both groups separately. 
Kappa values ranged from 1 to 1 where 1 was 
considered representing perfect agreement 
between data sets. Kappa value ranging from 0.81 
to 1.00, 0.61 to 0.80, 0.41 to 0.60, 0.21 to 0.40
and 0.00 to 0.20 were considered representing the 
strength of agreement as perfect, substantial, mod-
erate, fair and slight respectively. A 2*2 table was 
constructed to determine the value of sensitivity, 
specificity, negative predictive value, positive 
predictive value and accuracy were calculated 
using the standard formula. Only those cases were 
taken as true positive which were positive by histo-
pathological assessment.

Table 2: Frequency and percentage of presenting 
complains.

Table 3: Analytic result for patients with ultrasound 
and Histopathology

RESULTS

Among 200 study subjects, 109 (54.5%) were males 
and 91 (45.5%) were females, male patients are 
more predominant as compare to female patients. 
The age of the study subjects ranged from 11-55 
years, however the mean and median age were 
found 30.06 ±10.92 years and 29 years respectively. 
114 (95%) subjects were found positive for acute 
appendicitis with ultrasound examination. However 

129 (65%) subjects were identified positive for acute 
appendicitis with histopathology diagnosis. Main 
symptoms observed were abdominal pain, nausea, 
vomiting, anorexia, fever, rebound tenderness & 
obturator sign respectively. 109(55%) patients 
belong to age >28 years. Agreement between the 
results of ultrasound and histopathological findings 
of acute appendicitis by Cohen’s Kappa coeffi-
cient was found substantial (0.68 Table 3). Based on 
histological diagnosis, the sensitivity, specificity, and 
negative predictive value, positive predictive value 
and diagnostic accuracy was found 95%, 70%, 
88.3%, 78.8% and 85% respectively. The diagnostic 
accuracy in male versus female patients were 
found 90.7%, 70.4% , 84.2% , 79.4% and 82.5% in com-
parison with female was 85.4% , 66.6% ,79.6% ,75% 
and 78% respectively. Finally in male have high 
accuracy as had acute appendicitis in comparison 
with female patient.

DISCUSSION

Acute appendicitis is one of the most common 
etiology for abdominal emergency which could 
lead to prompt appendectomy. It is in fact the most 
common abdominal emergency operation 
performed world over. It’s a very common patholo-
gy in diagnosis but still remain challenging because 
clinically it can mimic many other conditions 17. The 
diagnosis of appendicitis is clinical and essentially is 
based on thorough history, clinical examination and 
routine laboratory tests. The classic form of appen-
dicitis may be promptly diagnosed and treated. 
However, when it presents with atypical features, it 
poses a diagnostic challenge. In such cases, labo-
ratory and imaging investigation may be useful in 
establishing a correct diagnosis, ultrasonography 
has been suggested as a safer primary diagnostic 
modality for appendicitis, with CT scan used 
secondarily when ultrasonograms are negative or 
inconclusive 18, 20. In suspected patients with equivo-
cal sign of acute appendicitis, it is the only accesso-
ry modality that can help the surgeon to make a 
correct diagnosis. In our study appendicitis prevails 
mostly in young male patients. Ultrasonography had 
95% sensitivity, 70% specificity, PPV is 88.3%, NPV is 
78.8% with 85% diagnostic accuracy. Significant P 
value is < 0.05 and resulted high accuracy in 
ultrasound still is a first line paradigm in the diagnosis 
of acute appendicitis. In some studies ultrasound 
has a sensitivity ranging from 49 to 90 %, a specificity 
ranging from 47 to 100 %, a positive predictive value 
(PPV) of 84 to 94.8 %, and an overall accuracy of 72 
to 94 % in the diagnosis of acute appendicitis 21,25. In 
this study ultrasonographic, intraoperative and 
histopathological findings were statistically insignifi-
cant (P≥0.05). The sensitivity, specificity, positive 
predictive value, negative predictive value and 
accuracy percentage of ultrasonography in the 
diagnosis of acute appendicitis were 85.7%, 100%, 
100%, 6.7% and 85.9% respectively 26.

CONCLUSION

Current study showed that there is still a high degree 
of accuracy as first line in diagnosing acute appen-
dicitis with ultrasound, P-value is < 0.05* Significant. It 
is thus recommended that ultrasound should be 
considered as an important first line modality in 
patient’s evaluation in all clinically suspected cases 
of acute appendicitis but cannot be relied on to 
the exclusion of surgeon’s careful and repeated 
evaluation for a better and prompt management 
decision of the patient’s care. However, the diagno-
sis should be considered with a non-compressible 
tubular structure of 7-9 mm in diameter of the 
appendix and is the most accurate ultrasonograph-
ic finding.
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Table 1: Characteristics of OSCC patients.

Differences in histopathological grading of OSCC 
with age is shown in Table 2. Moderately differenti-
ated OSCC was predominant histopathological 
differentiation in 30-39 years (19; 46.3%), 40-49 years 
(16; 43.2%), 60-69 years (12; 48%) and 20-29 years (7; 
100%) age groups. While poorly differentiated 
OSCC was predominantly seen (17; 60.7%) in 50-59 
years age group (Table 2).

Table 2:  Associtation of histopathological grades of 
OSCC with different age groups

Table 3 shows the correlation between frequencies 
of cigarettes, gutka and pan consumption and 
histopathological differentiation. Moderately differ-
entiated OSCC was more common in patients who 
smoked 5-15 cigarettes per day (24; 40%) and those 
who consumed 5-15 packets of gutka per day (39; 
49.4%). For pan consumers (with frequency of 5-15 
pans per day) both moderately differentiated (39; 
42%) and poorly differentiated OSCC (40; 43%) had 
equal distribution.

Poorly differentiated OSCC was the predominant 
histopathological grade for cigarette smokers (> 15 
cigarette / day) (20; 48.7%) and gutka users (> 15 
packets / day) (25; 64.1%). For pan users (> 15 pan / 
day), both well differentiated (9; 40.9%) and moder-
ately differentiated OSCC (8; 36.4%) showed equal 
distribution (Table 3).

Table 3: Correlation between frequency of ciga-
rettes, gutka, pan consumption and histopathologi-
cal differentiation in OSCC patients.

DISCUSSION

Gender, wise distribution in our study revealed male 
preponderance with 108 (78.3%) male and 30 
(21.7%) female OSCC patients. This could be due to 
higher consumption of gutka, pan and cigarette 
smoking in male gender which is consistent with 
findings of other studies 11, 12. In contrast, a study 
conducted in Lahore observed an equal preva-
lence of OSSC in both genders 13. However, in some 
parts of the world the incidence of OSCC in females 
is increasing, possibly due to of their increasing 
indulgence in high-risk habits 14.

The habits of smoking, gutka and pan are also 
popular in younger age groups due to attractive 
appearance, low prices and easy availability of 
these products, supported by deficiency of knowl-
edge about their devastating effects. In the present 
study, the age of patients ranged from 20 to 69 
years with the peak age range of OSCC occur-
rence in the 30-39 years (41; 29.7%). This finding is in 
agreement with a study carried out in Taiwan 15. 
Similarly, a study in India reported a high incidence 
of OSCC below 40 years of age 16. In contrast a 
research conducted in an Indian population report-
ed greater incidence in the age range of 51-60 
years 17. While another study reported the average 
age of diagnosis of oral malignancy as 62 years 18.
 
Majority of OSCC patients were Muhajirs (Urdu 
speaking people) (55.8%). Urdu speaking people 
have migrated from India at the time of partition 
and have retained their social and cultural heritage 
19. This is in accordance with the researches done in 
Karachi, which also confirms that malignancy was 
predominant amongst the Mohajirs 14, 20. 

In our study the most common site of involvement 
was the buccal mucosa (58.0%) followed by tongue 
(17.4%). These findings are consistent with other 
studies carried out in this region 21, 22. In some Asian 
countries such as Thailand, Taiwan and India, 
buccal mucosa was also found to be the most 
common site of involvement 23. In contrast, tongue is 
the most commonly affected site of oral cancers in 
western countries as tobacco smoking is more prev-
alent than tobacco chewing (9). Similarly, in Iran, 
UK, and Srilanka, the most common site of involve-

ment was the tongue 24,25,26. This difference seems to 
be related to different habits 27.

The histopathological distribution of OSCC in our 
study indicated a clear predominance of moder-
ately differentiated carcinoma (n=19) in 30-39 year 
age group. A research done in Thailand revealed 
that most of the OSCC tumors were moderate to 
well differentiated carcinoma, in patients younger 
than 45 year 28. Similarly, a study conducted in Kara-
chi revealed equal distribution of well-differentiated 
and moderately differentiated carcinoma with age 
ranges between 21-40 years 29. In contrast a study 
conducted in Iran reported majority of cases were 
diagnosed as well differentiated carcinoma with 
age ranges of 20-40 years 24.

In our study risk factors were smoking, gutka and 
pan. Tobacco smokers have a 27 fold higher risk of 
developing Oral squamous cell carcinoma as com-
pared to non-smokers 30. Tobacco-specific nitrosa-
mines (N-nitroso compounds) play a major role in 
the malignant transformation of oral squamous cell 
carcinoma 6. In our study subjects who consumed 
more than 15 cigarettes per day 48.7% (n=20) are 
significantly associated with poorly differentiated 
carcinoma. This is consistent with a study conduct-
ed in Brazil, demonstrating 18.8% of smokers who 
consumed more than 20 cigarettes per day had 
poorly differentiated carcinoma (40.4%) 31. Muange 
et al., reported cigarette smoking in 60% of cases, 
with poorly differentiated carcinoma (48.8%) 32. 
Degree of low differentiation risk increased with 
increasing number of cigarette smoked 33.

An industrially prepared mixture of areca nut, slaked 
lime, catechin containing substance, sandalwood 
fragrance and tobacco is known as Gutka which is 
kept in the buccal pouches for long periods and its 
juices are sucked in. This leads to significant expo-
sure of the subjected mucosa to carcinogens 7. In 
our study subjects who consumed gutka more than 
15 packets per day are significantly associated with 
poorly differentiated carcinoma (25; 64.1%). In 
contrast, a study conducted in Karachi reported 
60% of cases as well differentiated carcinoma 34 
.Similar findings were seen in a study where, gutka 
users (70%) showed 66% of well differentiated carci-
noma 35. While another Indian study conducted by 
Bhat et al., showed 52% of gutka consumers in 
which 47% were confirmed as well differentiated 
carcinoma 36. These studies have not mentioned the 
details about frequency and duration of consump-
tion of these products and we assume that 
prolonged use of these products in our patients has 
resulted in poorly differentiated OSCC37. People get 
addicted to gutka as it is reported to have stimulant 
and relaxation effects. When a person chews 
gutka, the mixture directly enters the system through 
the oral cavity 38. While in the case of smoking, the 
harmful chemicals reach the lungs and so smoking 
is 90% related with lung cancer 39. 

Betel quid (BQ) chewing is an ancient ethnic prac-
tice in Southeast Asian countries. Betel quid is 
chewed owing to its medicinal properties 37 and as 
a symbol of social life. Betel Quid in Pakistan and 
India is called ‘Pan’. The components of pan are 
betel leaf (Piper betel), areca nut (Areca catechu) 
also called betel nut and slaked lime (calcium 
hydroxide). Further use of tobacco and other spices 
are dependent on the individual’s choice. The 
major components of the areca nut are fats, carbo-
hydrates, fiber, proteins, polyphenols (flavonolsand-
tannins), minerals and alkaloids 40. Nitrosamines are 
generated by nitrosation of the alkaloids in stored 
dried nuts and when in the mouth, especially in the 
acid environment, in the presence of nitric oxide 
generated by bacteria 41. BQ chewing forms reac-
tive oxygen species (ROS) that is harmful to oral 
mucosa under an alkaline environment during the 
auto oxidation of areca nut (AN) polyphenols. 
Slaked lime is mainly calcium hydroxide. In coastal 
areas of Sri Lanka, slaked lime is produced by heat-
ing sea shells and in the islands of the Pacific it is 
discovered from limestone. When it is added in pan 
it creates erosion of oral mucosa and allow pene-
tration of betel quid carcinogens through mucous 
membrane 42.  

 In our study subjects who consumed 5- 15 pans per 
day were significantly associated with poorly differ-
entiated carcinoma (40; 40%). In contrast, Znoar et 
al., in India reported majority of subjects with well 
differentiated carcinoma (48.3%) 43. This is in accor-
dance with a study conducted in Karachi, in which 
86.7% of patients had history of pan consumption, 
and well-differentiated type was prevalent histolog-
ical pattern 29.  OSCC patients with pan habits 
showed a greater tendency for structural changes 
in the oral epithelium and hence may be at a 
higher risk of getting converted to malignancy. 

CONCLUSION
 

Outcomes of the present study revealed associa-
tion between frequency of risk factors (cigarette, 
gutka and pan) with histopathological pattern. In 
Pakistan the usage of gutka, pan along with ciga-
rettes is prevalent because they are easily available 
from roadside shops for a very cheap amount. 
There is an essential requirement for establishing 
regarding awareness campaign in all age groups, 
against the consumption of these addictive prod-
ucts, in order to lower the incidence of OSCC.
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geal cancers in Indian men. Int J Cancer 2003; 
10:681-86.

Demogrphics Variables

Abdominal pain

Nausea
Vomiting

Anorexia
Fever

Rebound Tenderness
Obturator sign

Psoas Sign

Gold standard

Ultrasound

Histopathology

Age Groups

Score

Yes No

Positive Negative

Inflamed Necrosed

Inflamed Necrosed

<18 Years >18 Years

>2.6<2.6

142(71%) 58(29%)

110(55%) 90(45%)
37(18.5%) 163(82%)

59(29.5%) 141(71%)
110(55%) 90(45%)
166(83%) 34(17%)
9(4.5%) 191(96%)

15(7.5%) 71(36%)

126(63%) 15(08%)

129(65%) 71(36%)

171(86%) 29(15%)

91(46%) 109(55%)

100(50%) 100(50%)
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DISCUSSION

In this follow up study of IDA patients, recruited 
through internal medicine OPD of a tertiary care 
hospital, we measured baseline hepcidin levels and 
evaluated the performance of SH concentration as 
a biopredictor to diagnose responsiveness to OIT. 
Our mean baseline hepcidin value in IDA patients 
was higher than that reported by Naqvi et.al; 23. 

Ramesh kumar reported mean hepcidin levels of 
33.6±5.5ng/ml in 5out of 218 IDA patients27. Finding 
of Ramesh kumar was almost similar to our study; 
however the sample size was only 5 and cannot be 
generalized for whole population. Previously done 
studies in western region report mean hepcidin 
levels in IDA patients to be lesser than normal refer-
ence range11,18.  Reasons for a higher mean base-
line hepcidin levels in IDA patients in our study as 
compared to levels reported in western studies may 
be due to different, ELISA kit (MyBioSource), hepci-
din quantification method e.g. mass spectrometry; 
environmental pollution, circadian rhythm28 and 
genetic makeup11,18.  

Hepcidin level of >20ng/mL as a cut off value 
predicts unresponsiveness OIT with sensitivity of 
41.3%, specificity of 84.4%, PPV of 81.6% and NPV of 
46.3% 29. Our AUC for hepcidin was 0.73 [95% CI: 
0.63, 0.83] with post treated Hb, and this moderately 
predicted response to OIT. 

Pasricha et.al; reports, in a study for SH as diagnostic 
test of ID in female blood donors of premenopausal 
age, AUCROC curves for SH compared with ferritin 
<15 ng/mL and with sTfR-F index>3.2 as 0.87(0.82, 
0.92) in 59 ID donors and 0.89 (0.84, 0.93) in 53 ID 
donors respectively. Furthermore, Hepcidin cutoff 
value of <8ng/mL, had sensitivity and specificity of 
41.5% and 97.6%. However when cutoff value 
increased to <18ng/mL sensitivity and specificity 
was 79.2% and 85.6% respectively18. Pasricha et.al; 
obtained different result as he included non-ane-
mic ID patients, who donated blood three times a 
year, however, in our study chronic blood loss was 
excluded. Furthermore, erythropoiesis, due to 
increased blood donation, may inhibit hepcidin 
production, and thus lower SH levels14.

Hepcidin has been evaluated as a modest predic-
tor of dietary iron bioavailability in n=4 subjects after 
oral iron dose of 3.8 and 60 mg of iron for fourteen 
days30, our study also demonstrated SH as a modest 
bio predictor of Hb response to OIT. 

Concurrent to other studies this study recommends 
that severely anemic patients have high hepcidin 
levels; such patients may have a high propensity of 
failure to OIT29. This may warrant earlier and serial 
follow up and change in course of therapy at an 
earlier time. However, it needs to be determined if 
these patients are better candidate for earlier initia-

tion of intravenous iron therapy.
 
Future endeavors for hepcidin may involve its use as 
a point of care instrument for diagnosing IDA or iron 
status of patient in a developing country setting. 
Further research is warranted as normal reference 
range for hepcidin has not been standardized yet. 
Additionally, lack of automated analyzer limits 
clinical application of serum hepcidin for now.19

CONCLUSION

Serum hepcidin-25 moderately predicts response to 
oral iron therapy in IDA patients, hemoglobin 
improvement after 8 weeks of iron therapy was less 
compared to individual with low hepcidin. This 
indicates, an inverse relation exists between hepci-
din levels and improvement in hemoglobin levels. 

No disclosure and no conflict of interest. 
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INTRODUCTION

Appendicitis is as an inflammation of the inner lining 
of vermiform appendix that spreads to its other 
parts. In spite of diagnostic and therapeutic 
advancement in medicine acute appendicitis is 
one of the commonest abdominal emergency and 
appendectomy is in fact the most common 
abdominal emergency operation performed world 
over1. The clinical presentation of acute appendici-
tis may vary from nonspecific vague abdominal 
pain to the classic presentation of right iliac fossa 
pain, tenderness and rebound tenderness. Left 
untreated appendicitis has the potential for severe 
complications including perforation, sepsis and 
even death 2,3. The diagnosis of appendicitis is 

clinical and essentially is based on history, clinical 
examination and routine laboratory tests 4. The 
classic form of appendicitis may be promptly diag-
nosed and treated. However, when it presents with 
atypical features it poses a diagnostic challenge 5. 
In such cases laboratory and imaging investigation 
may be useful in establishing a correct diagnosis. 
Ultrasonography has been suggested as a safer 
primary diagnostic modality for appendicitis with CT 
scan used secondarily when ultrasonograms are 
negative or inconclusive 6,7. A normal healthy 
appendix usually cannot be viewed with 
ultrasound. When appendicitis occurs ultrasono-
gram typically demonstrates a non-compressible 
tubular structure of 7-9 mm in diameter 8,9. The 
removal of normal appendix is not a benign proce-

dure and negative appendectomy carries a defini-
tive morbidity. Today's patients are aware and also 
concerned about removal of their normal appen-
dix. In order to improve the diagnostic accuracy 
different techniques were introduced like some 
computer aided programs, different scoring meth-
ods, GIT contrast studies, CT scan, Ultrasonography, 
MRI and laparoscopy 10,12. Among these modalities, 
still ultrasonography is the first paradigm, simple, 
easily available, noninvasive, convenient and cost 
effective 13, 15. Diagnostic pitfalls in acute appendici-
tis organized if Alvarado score is 0-3 could be 
discharged, those with score of 4-6 undergo CT 
scan for further evaluation if ultrasound is inconclu-
sive, and those with scores of 7 or above receive 
surgical consultation 16.

METHODS

This retrospective cross sectional validation study 
was conducted in General Surgery department in 
Ziauddin University and Hospitals in Karachi Pakistan 
from Jan 2012 to Dec 2015 on patients who under-
went for appendectomy either open or laparo-
scopic. It concerned 200 cases of appendectomy 
performed following prior ultrasound examination 
of lower right abdomen. In 126 cases, ultrasonogra-
phy clearly showed the appendix which was acute-
ly inflamed. Whereas, in 59 cases the appendix was 
not visualized. 15 cases of ultrasound showed 
periappendicular fluid collection. 129 cases were 
identified positive for acute appendicitis with histo-
pathological diagnosis. (Table I) We considered 
histopathology to be the gold standard for the 
accurate diagnosis of acute appendicitis, hence 
for this study the sensitivity, specificity, positive 
predictive value (PPV), negative predictive value 
(NPV) and accuracy of ultrasonography was based 
on the findings of histopathology. Data was entered 
into computer package SPSS 21 for statistical analy-
sis. Sensitivity, specificity, positive predictive, nega-
tive predictive values and accuracy were calculat-
ed.

Table 1: Demographic variables, frequency and 
percentage between gender, age, presenting 
complains, ultrasound & histopathology

STATISTICAL ANALYSIS

Data was entered and analyzed by SPSS version 21. 
Descriptive statistics calculated. Mean & standard 
deviation computed for age of the patients & 
Alvorado Scoring (Table 2). Whereas frequency and 
percentage were computed for gender, age 
group, different presenting complaints like abdomi-
nal pain, nausea, vomiting, anorexia and fever etc. 
Ultrasound and histopathology (Table 3) finally rate 
of categorical agreement between the ultrasound 
report, surgery and confirmed by histopathology. 
Percentage of discrepancies for positive and nega-
tive results between two procedures was also 
calculated. The procedures were considered to be 
in categorical agreement when they resulted in the 
same (e.g. positive or negative). Cohen's Kappa 
statistics was used to find percent agreement 
between ultrasound and histopathology method. 

The agreement between two raters was evaluated 
by Kappa statistics for both groups separately. 
Kappa values ranged from 1 to 1 where 1 was 
considered representing perfect agreement 
between data sets. Kappa value ranging from 0.81 
to 1.00, 0.61 to 0.80, 0.41 to 0.60, 0.21 to 0.40
and 0.00 to 0.20 were considered representing the 
strength of agreement as perfect, substantial, mod-
erate, fair and slight respectively. A 2*2 table was 
constructed to determine the value of sensitivity, 
specificity, negative predictive value, positive 
predictive value and accuracy were calculated 
using the standard formula. Only those cases were 
taken as true positive which were positive by histo-
pathological assessment.

Table 2: Frequency and percentage of presenting 
complains.

Table 3: Analytic result for patients with ultrasound 
and Histopathology

RESULTS

Among 200 study subjects, 109 (54.5%) were males 
and 91 (45.5%) were females, male patients are 
more predominant as compare to female patients. 
The age of the study subjects ranged from 11-55 
years, however the mean and median age were 
found 30.06 ±10.92 years and 29 years respectively. 
114 (95%) subjects were found positive for acute 
appendicitis with ultrasound examination. However 

129 (65%) subjects were identified positive for acute 
appendicitis with histopathology diagnosis. Main 
symptoms observed were abdominal pain, nausea, 
vomiting, anorexia, fever, rebound tenderness & 
obturator sign respectively. 109(55%) patients 
belong to age >28 years. Agreement between the 
results of ultrasound and histopathological findings 
of acute appendicitis by Cohen’s Kappa coeffi-
cient was found substantial (0.68 Table 3). Based on 
histological diagnosis, the sensitivity, specificity, and 
negative predictive value, positive predictive value 
and diagnostic accuracy was found 95%, 70%, 
88.3%, 78.8% and 85% respectively. The diagnostic 
accuracy in male versus female patients were 
found 90.7%, 70.4% , 84.2% , 79.4% and 82.5% in com-
parison with female was 85.4% , 66.6% ,79.6% ,75% 
and 78% respectively. Finally in male have high 
accuracy as had acute appendicitis in comparison 
with female patient.

DISCUSSION

Acute appendicitis is one of the most common 
etiology for abdominal emergency which could 
lead to prompt appendectomy. It is in fact the most 
common abdominal emergency operation 
performed world over. It’s a very common patholo-
gy in diagnosis but still remain challenging because 
clinically it can mimic many other conditions 17. The 
diagnosis of appendicitis is clinical and essentially is 
based on thorough history, clinical examination and 
routine laboratory tests. The classic form of appen-
dicitis may be promptly diagnosed and treated. 
However, when it presents with atypical features, it 
poses a diagnostic challenge. In such cases, labo-
ratory and imaging investigation may be useful in 
establishing a correct diagnosis, ultrasonography 
has been suggested as a safer primary diagnostic 
modality for appendicitis, with CT scan used 
secondarily when ultrasonograms are negative or 
inconclusive 18, 20. In suspected patients with equivo-
cal sign of acute appendicitis, it is the only accesso-
ry modality that can help the surgeon to make a 
correct diagnosis. In our study appendicitis prevails 
mostly in young male patients. Ultrasonography had 
95% sensitivity, 70% specificity, PPV is 88.3%, NPV is 
78.8% with 85% diagnostic accuracy. Significant P 
value is < 0.05 and resulted high accuracy in 
ultrasound still is a first line paradigm in the diagnosis 
of acute appendicitis. In some studies ultrasound 
has a sensitivity ranging from 49 to 90 %, a specificity 
ranging from 47 to 100 %, a positive predictive value 
(PPV) of 84 to 94.8 %, and an overall accuracy of 72 
to 94 % in the diagnosis of acute appendicitis 21,25. In 
this study ultrasonographic, intraoperative and 
histopathological findings were statistically insignifi-
cant (P≥0.05). The sensitivity, specificity, positive 
predictive value, negative predictive value and 
accuracy percentage of ultrasonography in the 
diagnosis of acute appendicitis were 85.7%, 100%, 
100%, 6.7% and 85.9% respectively 26.

CONCLUSION

Current study showed that there is still a high degree 
of accuracy as first line in diagnosing acute appen-
dicitis with ultrasound, P-value is < 0.05* Significant. It 
is thus recommended that ultrasound should be 
considered as an important first line modality in 
patient’s evaluation in all clinically suspected cases 
of acute appendicitis but cannot be relied on to 
the exclusion of surgeon’s careful and repeated 
evaluation for a better and prompt management 
decision of the patient’s care. However, the diagno-
sis should be considered with a non-compressible 
tubular structure of 7-9 mm in diameter of the 
appendix and is the most accurate ultrasonograph-
ic finding.
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Table 1: Characteristics of OSCC patients.

Differences in histopathological grading of OSCC 
with age is shown in Table 2. Moderately differenti-
ated OSCC was predominant histopathological 
differentiation in 30-39 years (19; 46.3%), 40-49 years 
(16; 43.2%), 60-69 years (12; 48%) and 20-29 years (7; 
100%) age groups. While poorly differentiated 
OSCC was predominantly seen (17; 60.7%) in 50-59 
years age group (Table 2).

Table 2:  Associtation of histopathological grades of 
OSCC with different age groups

Table 3 shows the correlation between frequencies 
of cigarettes, gutka and pan consumption and 
histopathological differentiation. Moderately differ-
entiated OSCC was more common in patients who 
smoked 5-15 cigarettes per day (24; 40%) and those 
who consumed 5-15 packets of gutka per day (39; 
49.4%). For pan consumers (with frequency of 5-15 
pans per day) both moderately differentiated (39; 
42%) and poorly differentiated OSCC (40; 43%) had 
equal distribution.

Poorly differentiated OSCC was the predominant 
histopathological grade for cigarette smokers (> 15 
cigarette / day) (20; 48.7%) and gutka users (> 15 
packets / day) (25; 64.1%). For pan users (> 15 pan / 
day), both well differentiated (9; 40.9%) and moder-
ately differentiated OSCC (8; 36.4%) showed equal 
distribution (Table 3).

Table 3: Correlation between frequency of ciga-
rettes, gutka, pan consumption and histopathologi-
cal differentiation in OSCC patients.

DISCUSSION

Gender, wise distribution in our study revealed male 
preponderance with 108 (78.3%) male and 30 
(21.7%) female OSCC patients. This could be due to 
higher consumption of gutka, pan and cigarette 
smoking in male gender which is consistent with 
findings of other studies 11, 12. In contrast, a study 
conducted in Lahore observed an equal preva-
lence of OSSC in both genders 13. However, in some 
parts of the world the incidence of OSCC in females 
is increasing, possibly due to of their increasing 
indulgence in high-risk habits 14.

The habits of smoking, gutka and pan are also 
popular in younger age groups due to attractive 
appearance, low prices and easy availability of 
these products, supported by deficiency of knowl-
edge about their devastating effects. In the present 
study, the age of patients ranged from 20 to 69 
years with the peak age range of OSCC occur-
rence in the 30-39 years (41; 29.7%). This finding is in 
agreement with a study carried out in Taiwan 15. 
Similarly, a study in India reported a high incidence 
of OSCC below 40 years of age 16. In contrast a 
research conducted in an Indian population report-
ed greater incidence in the age range of 51-60 
years 17. While another study reported the average 
age of diagnosis of oral malignancy as 62 years 18.
 
Majority of OSCC patients were Muhajirs (Urdu 
speaking people) (55.8%). Urdu speaking people 
have migrated from India at the time of partition 
and have retained their social and cultural heritage 
19. This is in accordance with the researches done in 
Karachi, which also confirms that malignancy was 
predominant amongst the Mohajirs 14, 20. 

In our study the most common site of involvement 
was the buccal mucosa (58.0%) followed by tongue 
(17.4%). These findings are consistent with other 
studies carried out in this region 21, 22. In some Asian 
countries such as Thailand, Taiwan and India, 
buccal mucosa was also found to be the most 
common site of involvement 23. In contrast, tongue is 
the most commonly affected site of oral cancers in 
western countries as tobacco smoking is more prev-
alent than tobacco chewing (9). Similarly, in Iran, 
UK, and Srilanka, the most common site of involve-

ment was the tongue 24,25,26. This difference seems to 
be related to different habits 27.

The histopathological distribution of OSCC in our 
study indicated a clear predominance of moder-
ately differentiated carcinoma (n=19) in 30-39 year 
age group. A research done in Thailand revealed 
that most of the OSCC tumors were moderate to 
well differentiated carcinoma, in patients younger 
than 45 year 28. Similarly, a study conducted in Kara-
chi revealed equal distribution of well-differentiated 
and moderately differentiated carcinoma with age 
ranges between 21-40 years 29. In contrast a study 
conducted in Iran reported majority of cases were 
diagnosed as well differentiated carcinoma with 
age ranges of 20-40 years 24.

In our study risk factors were smoking, gutka and 
pan. Tobacco smokers have a 27 fold higher risk of 
developing Oral squamous cell carcinoma as com-
pared to non-smokers 30. Tobacco-specific nitrosa-
mines (N-nitroso compounds) play a major role in 
the malignant transformation of oral squamous cell 
carcinoma 6. In our study subjects who consumed 
more than 15 cigarettes per day 48.7% (n=20) are 
significantly associated with poorly differentiated 
carcinoma. This is consistent with a study conduct-
ed in Brazil, demonstrating 18.8% of smokers who 
consumed more than 20 cigarettes per day had 
poorly differentiated carcinoma (40.4%) 31. Muange 
et al., reported cigarette smoking in 60% of cases, 
with poorly differentiated carcinoma (48.8%) 32. 
Degree of low differentiation risk increased with 
increasing number of cigarette smoked 33.

An industrially prepared mixture of areca nut, slaked 
lime, catechin containing substance, sandalwood 
fragrance and tobacco is known as Gutka which is 
kept in the buccal pouches for long periods and its 
juices are sucked in. This leads to significant expo-
sure of the subjected mucosa to carcinogens 7. In 
our study subjects who consumed gutka more than 
15 packets per day are significantly associated with 
poorly differentiated carcinoma (25; 64.1%). In 
contrast, a study conducted in Karachi reported 
60% of cases as well differentiated carcinoma 34 
.Similar findings were seen in a study where, gutka 
users (70%) showed 66% of well differentiated carci-
noma 35. While another Indian study conducted by 
Bhat et al., showed 52% of gutka consumers in 
which 47% were confirmed as well differentiated 
carcinoma 36. These studies have not mentioned the 
details about frequency and duration of consump-
tion of these products and we assume that 
prolonged use of these products in our patients has 
resulted in poorly differentiated OSCC37. People get 
addicted to gutka as it is reported to have stimulant 
and relaxation effects. When a person chews 
gutka, the mixture directly enters the system through 
the oral cavity 38. While in the case of smoking, the 
harmful chemicals reach the lungs and so smoking 
is 90% related with lung cancer 39. 

Betel quid (BQ) chewing is an ancient ethnic prac-
tice in Southeast Asian countries. Betel quid is 
chewed owing to its medicinal properties 37 and as 
a symbol of social life. Betel Quid in Pakistan and 
India is called ‘Pan’. The components of pan are 
betel leaf (Piper betel), areca nut (Areca catechu) 
also called betel nut and slaked lime (calcium 
hydroxide). Further use of tobacco and other spices 
are dependent on the individual’s choice. The 
major components of the areca nut are fats, carbo-
hydrates, fiber, proteins, polyphenols (flavonolsand-
tannins), minerals and alkaloids 40. Nitrosamines are 
generated by nitrosation of the alkaloids in stored 
dried nuts and when in the mouth, especially in the 
acid environment, in the presence of nitric oxide 
generated by bacteria 41. BQ chewing forms reac-
tive oxygen species (ROS) that is harmful to oral 
mucosa under an alkaline environment during the 
auto oxidation of areca nut (AN) polyphenols. 
Slaked lime is mainly calcium hydroxide. In coastal 
areas of Sri Lanka, slaked lime is produced by heat-
ing sea shells and in the islands of the Pacific it is 
discovered from limestone. When it is added in pan 
it creates erosion of oral mucosa and allow pene-
tration of betel quid carcinogens through mucous 
membrane 42.  

 In our study subjects who consumed 5- 15 pans per 
day were significantly associated with poorly differ-
entiated carcinoma (40; 40%). In contrast, Znoar et 
al., in India reported majority of subjects with well 
differentiated carcinoma (48.3%) 43. This is in accor-
dance with a study conducted in Karachi, in which 
86.7% of patients had history of pan consumption, 
and well-differentiated type was prevalent histolog-
ical pattern 29.  OSCC patients with pan habits 
showed a greater tendency for structural changes 
in the oral epithelium and hence may be at a 
higher risk of getting converted to malignancy. 

CONCLUSION
 

Outcomes of the present study revealed associa-
tion between frequency of risk factors (cigarette, 
gutka and pan) with histopathological pattern. In 
Pakistan the usage of gutka, pan along with ciga-
rettes is prevalent because they are easily available 
from roadside shops for a very cheap amount. 
There is an essential requirement for establishing 
regarding awareness campaign in all age groups, 
against the consumption of these addictive prod-
ucts, in order to lower the incidence of OSCC.
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Rebound tenderness
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Frequency
(f)

Percentage
(%)
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55.00%

18.50%

29.50%

55.00%

83.00%

4.50%

7.50%
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9

15

Ultrasound P-Value

Positive

Positive

Negative

Negative

Histopathology Cohen’s Kappa 
Agreemant

114(57%)

24(12%)

6(3%)

56(28%)
0.675 P<0.001*
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DISCUSSION

In this follow up study of IDA patients, recruited 
through internal medicine OPD of a tertiary care 
hospital, we measured baseline hepcidin levels and 
evaluated the performance of SH concentration as 
a biopredictor to diagnose responsiveness to OIT. 
Our mean baseline hepcidin value in IDA patients 
was higher than that reported by Naqvi et.al; 23. 

Ramesh kumar reported mean hepcidin levels of 
33.6±5.5ng/ml in 5out of 218 IDA patients27. Finding 
of Ramesh kumar was almost similar to our study; 
however the sample size was only 5 and cannot be 
generalized for whole population. Previously done 
studies in western region report mean hepcidin 
levels in IDA patients to be lesser than normal refer-
ence range11,18.  Reasons for a higher mean base-
line hepcidin levels in IDA patients in our study as 
compared to levels reported in western studies may 
be due to different, ELISA kit (MyBioSource), hepci-
din quantification method e.g. mass spectrometry; 
environmental pollution, circadian rhythm28 and 
genetic makeup11,18.  

Hepcidin level of >20ng/mL as a cut off value 
predicts unresponsiveness OIT with sensitivity of 
41.3%, specificity of 84.4%, PPV of 81.6% and NPV of 
46.3% 29. Our AUC for hepcidin was 0.73 [95% CI: 
0.63, 0.83] with post treated Hb, and this moderately 
predicted response to OIT. 

Pasricha et.al; reports, in a study for SH as diagnostic 
test of ID in female blood donors of premenopausal 
age, AUCROC curves for SH compared with ferritin 
<15 ng/mL and with sTfR-F index>3.2 as 0.87(0.82, 
0.92) in 59 ID donors and 0.89 (0.84, 0.93) in 53 ID 
donors respectively. Furthermore, Hepcidin cutoff 
value of <8ng/mL, had sensitivity and specificity of 
41.5% and 97.6%. However when cutoff value 
increased to <18ng/mL sensitivity and specificity 
was 79.2% and 85.6% respectively18. Pasricha et.al; 
obtained different result as he included non-ane-
mic ID patients, who donated blood three times a 
year, however, in our study chronic blood loss was 
excluded. Furthermore, erythropoiesis, due to 
increased blood donation, may inhibit hepcidin 
production, and thus lower SH levels14.

Hepcidin has been evaluated as a modest predic-
tor of dietary iron bioavailability in n=4 subjects after 
oral iron dose of 3.8 and 60 mg of iron for fourteen 
days30, our study also demonstrated SH as a modest 
bio predictor of Hb response to OIT. 

Concurrent to other studies this study recommends 
that severely anemic patients have high hepcidin 
levels; such patients may have a high propensity of 
failure to OIT29. This may warrant earlier and serial 
follow up and change in course of therapy at an 
earlier time. However, it needs to be determined if 
these patients are better candidate for earlier initia-

tion of intravenous iron therapy.
 
Future endeavors for hepcidin may involve its use as 
a point of care instrument for diagnosing IDA or iron 
status of patient in a developing country setting. 
Further research is warranted as normal reference 
range for hepcidin has not been standardized yet. 
Additionally, lack of automated analyzer limits 
clinical application of serum hepcidin for now.19

CONCLUSION

Serum hepcidin-25 moderately predicts response to 
oral iron therapy in IDA patients, hemoglobin 
improvement after 8 weeks of iron therapy was less 
compared to individual with low hepcidin. This 
indicates, an inverse relation exists between hepci-
din levels and improvement in hemoglobin levels. 
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INTRODUCTION

Appendicitis is as an inflammation of the inner lining 
of vermiform appendix that spreads to its other 
parts. In spite of diagnostic and therapeutic 
advancement in medicine acute appendicitis is 
one of the commonest abdominal emergency and 
appendectomy is in fact the most common 
abdominal emergency operation performed world 
over1. The clinical presentation of acute appendici-
tis may vary from nonspecific vague abdominal 
pain to the classic presentation of right iliac fossa 
pain, tenderness and rebound tenderness. Left 
untreated appendicitis has the potential for severe 
complications including perforation, sepsis and 
even death 2,3. The diagnosis of appendicitis is 

clinical and essentially is based on history, clinical 
examination and routine laboratory tests 4. The 
classic form of appendicitis may be promptly diag-
nosed and treated. However, when it presents with 
atypical features it poses a diagnostic challenge 5. 
In such cases laboratory and imaging investigation 
may be useful in establishing a correct diagnosis. 
Ultrasonography has been suggested as a safer 
primary diagnostic modality for appendicitis with CT 
scan used secondarily when ultrasonograms are 
negative or inconclusive 6,7. A normal healthy 
appendix usually cannot be viewed with 
ultrasound. When appendicitis occurs ultrasono-
gram typically demonstrates a non-compressible 
tubular structure of 7-9 mm in diameter 8,9. The 
removal of normal appendix is not a benign proce-

dure and negative appendectomy carries a defini-
tive morbidity. Today's patients are aware and also 
concerned about removal of their normal appen-
dix. In order to improve the diagnostic accuracy 
different techniques were introduced like some 
computer aided programs, different scoring meth-
ods, GIT contrast studies, CT scan, Ultrasonography, 
MRI and laparoscopy 10,12. Among these modalities, 
still ultrasonography is the first paradigm, simple, 
easily available, noninvasive, convenient and cost 
effective 13, 15. Diagnostic pitfalls in acute appendici-
tis organized if Alvarado score is 0-3 could be 
discharged, those with score of 4-6 undergo CT 
scan for further evaluation if ultrasound is inconclu-
sive, and those with scores of 7 or above receive 
surgical consultation 16.

METHODS

This retrospective cross sectional validation study 
was conducted in General Surgery department in 
Ziauddin University and Hospitals in Karachi Pakistan 
from Jan 2012 to Dec 2015 on patients who under-
went for appendectomy either open or laparo-
scopic. It concerned 200 cases of appendectomy 
performed following prior ultrasound examination 
of lower right abdomen. In 126 cases, ultrasonogra-
phy clearly showed the appendix which was acute-
ly inflamed. Whereas, in 59 cases the appendix was 
not visualized. 15 cases of ultrasound showed 
periappendicular fluid collection. 129 cases were 
identified positive for acute appendicitis with histo-
pathological diagnosis. (Table I) We considered 
histopathology to be the gold standard for the 
accurate diagnosis of acute appendicitis, hence 
for this study the sensitivity, specificity, positive 
predictive value (PPV), negative predictive value 
(NPV) and accuracy of ultrasonography was based 
on the findings of histopathology. Data was entered 
into computer package SPSS 21 for statistical analy-
sis. Sensitivity, specificity, positive predictive, nega-
tive predictive values and accuracy were calculat-
ed.

Table 1: Demographic variables, frequency and 
percentage between gender, age, presenting 
complains, ultrasound & histopathology

STATISTICAL ANALYSIS

Data was entered and analyzed by SPSS version 21. 
Descriptive statistics calculated. Mean & standard 
deviation computed for age of the patients & 
Alvorado Scoring (Table 2). Whereas frequency and 
percentage were computed for gender, age 
group, different presenting complaints like abdomi-
nal pain, nausea, vomiting, anorexia and fever etc. 
Ultrasound and histopathology (Table 3) finally rate 
of categorical agreement between the ultrasound 
report, surgery and confirmed by histopathology. 
Percentage of discrepancies for positive and nega-
tive results between two procedures was also 
calculated. The procedures were considered to be 
in categorical agreement when they resulted in the 
same (e.g. positive or negative). Cohen's Kappa 
statistics was used to find percent agreement 
between ultrasound and histopathology method. 

The agreement between two raters was evaluated 
by Kappa statistics for both groups separately. 
Kappa values ranged from 1 to 1 where 1 was 
considered representing perfect agreement 
between data sets. Kappa value ranging from 0.81 
to 1.00, 0.61 to 0.80, 0.41 to 0.60, 0.21 to 0.40
and 0.00 to 0.20 were considered representing the 
strength of agreement as perfect, substantial, mod-
erate, fair and slight respectively. A 2*2 table was 
constructed to determine the value of sensitivity, 
specificity, negative predictive value, positive 
predictive value and accuracy were calculated 
using the standard formula. Only those cases were 
taken as true positive which were positive by histo-
pathological assessment.

Table 2: Frequency and percentage of presenting 
complains.

Table 3: Analytic result for patients with ultrasound 
and Histopathology

RESULTS

Among 200 study subjects, 109 (54.5%) were males 
and 91 (45.5%) were females, male patients are 
more predominant as compare to female patients. 
The age of the study subjects ranged from 11-55 
years, however the mean and median age were 
found 30.06 ±10.92 years and 29 years respectively. 
114 (95%) subjects were found positive for acute 
appendicitis with ultrasound examination. However 

129 (65%) subjects were identified positive for acute 
appendicitis with histopathology diagnosis. Main 
symptoms observed were abdominal pain, nausea, 
vomiting, anorexia, fever, rebound tenderness & 
obturator sign respectively. 109(55%) patients 
belong to age >28 years. Agreement between the 
results of ultrasound and histopathological findings 
of acute appendicitis by Cohen’s Kappa coeffi-
cient was found substantial (0.68 Table 3). Based on 
histological diagnosis, the sensitivity, specificity, and 
negative predictive value, positive predictive value 
and diagnostic accuracy was found 95%, 70%, 
88.3%, 78.8% and 85% respectively. The diagnostic 
accuracy in male versus female patients were 
found 90.7%, 70.4% , 84.2% , 79.4% and 82.5% in com-
parison with female was 85.4% , 66.6% ,79.6% ,75% 
and 78% respectively. Finally in male have high 
accuracy as had acute appendicitis in comparison 
with female patient.

DISCUSSION

Acute appendicitis is one of the most common 
etiology for abdominal emergency which could 
lead to prompt appendectomy. It is in fact the most 
common abdominal emergency operation 
performed world over. It’s a very common patholo-
gy in diagnosis but still remain challenging because 
clinically it can mimic many other conditions 17. The 
diagnosis of appendicitis is clinical and essentially is 
based on thorough history, clinical examination and 
routine laboratory tests. The classic form of appen-
dicitis may be promptly diagnosed and treated. 
However, when it presents with atypical features, it 
poses a diagnostic challenge. In such cases, labo-
ratory and imaging investigation may be useful in 
establishing a correct diagnosis, ultrasonography 
has been suggested as a safer primary diagnostic 
modality for appendicitis, with CT scan used 
secondarily when ultrasonograms are negative or 
inconclusive 18, 20. In suspected patients with equivo-
cal sign of acute appendicitis, it is the only accesso-
ry modality that can help the surgeon to make a 
correct diagnosis. In our study appendicitis prevails 
mostly in young male patients. Ultrasonography had 
95% sensitivity, 70% specificity, PPV is 88.3%, NPV is 
78.8% with 85% diagnostic accuracy. Significant P 
value is < 0.05 and resulted high accuracy in 
ultrasound still is a first line paradigm in the diagnosis 
of acute appendicitis. In some studies ultrasound 
has a sensitivity ranging from 49 to 90 %, a specificity 
ranging from 47 to 100 %, a positive predictive value 
(PPV) of 84 to 94.8 %, and an overall accuracy of 72 
to 94 % in the diagnosis of acute appendicitis 21,25. In 
this study ultrasonographic, intraoperative and 
histopathological findings were statistically insignifi-
cant (P≥0.05). The sensitivity, specificity, positive 
predictive value, negative predictive value and 
accuracy percentage of ultrasonography in the 
diagnosis of acute appendicitis were 85.7%, 100%, 
100%, 6.7% and 85.9% respectively 26.

CONCLUSION

Current study showed that there is still a high degree 
of accuracy as first line in diagnosing acute appen-
dicitis with ultrasound, P-value is < 0.05* Significant. It 
is thus recommended that ultrasound should be 
considered as an important first line modality in 
patient’s evaluation in all clinically suspected cases 
of acute appendicitis but cannot be relied on to 
the exclusion of surgeon’s careful and repeated 
evaluation for a better and prompt management 
decision of the patient’s care. However, the diagno-
sis should be considered with a non-compressible 
tubular structure of 7-9 mm in diameter of the 
appendix and is the most accurate ultrasonograph-
ic finding.
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Table 1: Characteristics of OSCC patients.

Differences in histopathological grading of OSCC 
with age is shown in Table 2. Moderately differenti-
ated OSCC was predominant histopathological 
differentiation in 30-39 years (19; 46.3%), 40-49 years 
(16; 43.2%), 60-69 years (12; 48%) and 20-29 years (7; 
100%) age groups. While poorly differentiated 
OSCC was predominantly seen (17; 60.7%) in 50-59 
years age group (Table 2).

Table 2:  Associtation of histopathological grades of 
OSCC with different age groups

Table 3 shows the correlation between frequencies 
of cigarettes, gutka and pan consumption and 
histopathological differentiation. Moderately differ-
entiated OSCC was more common in patients who 
smoked 5-15 cigarettes per day (24; 40%) and those 
who consumed 5-15 packets of gutka per day (39; 
49.4%). For pan consumers (with frequency of 5-15 
pans per day) both moderately differentiated (39; 
42%) and poorly differentiated OSCC (40; 43%) had 
equal distribution.

Poorly differentiated OSCC was the predominant 
histopathological grade for cigarette smokers (> 15 
cigarette / day) (20; 48.7%) and gutka users (> 15 
packets / day) (25; 64.1%). For pan users (> 15 pan / 
day), both well differentiated (9; 40.9%) and moder-
ately differentiated OSCC (8; 36.4%) showed equal 
distribution (Table 3).

Table 3: Correlation between frequency of ciga-
rettes, gutka, pan consumption and histopathologi-
cal differentiation in OSCC patients.

DISCUSSION

Gender, wise distribution in our study revealed male 
preponderance with 108 (78.3%) male and 30 
(21.7%) female OSCC patients. This could be due to 
higher consumption of gutka, pan and cigarette 
smoking in male gender which is consistent with 
findings of other studies 11, 12. In contrast, a study 
conducted in Lahore observed an equal preva-
lence of OSSC in both genders 13. However, in some 
parts of the world the incidence of OSCC in females 
is increasing, possibly due to of their increasing 
indulgence in high-risk habits 14.

The habits of smoking, gutka and pan are also 
popular in younger age groups due to attractive 
appearance, low prices and easy availability of 
these products, supported by deficiency of knowl-
edge about their devastating effects. In the present 
study, the age of patients ranged from 20 to 69 
years with the peak age range of OSCC occur-
rence in the 30-39 years (41; 29.7%). This finding is in 
agreement with a study carried out in Taiwan 15. 
Similarly, a study in India reported a high incidence 
of OSCC below 40 years of age 16. In contrast a 
research conducted in an Indian population report-
ed greater incidence in the age range of 51-60 
years 17. While another study reported the average 
age of diagnosis of oral malignancy as 62 years 18.
 
Majority of OSCC patients were Muhajirs (Urdu 
speaking people) (55.8%). Urdu speaking people 
have migrated from India at the time of partition 
and have retained their social and cultural heritage 
19. This is in accordance with the researches done in 
Karachi, which also confirms that malignancy was 
predominant amongst the Mohajirs 14, 20. 

In our study the most common site of involvement 
was the buccal mucosa (58.0%) followed by tongue 
(17.4%). These findings are consistent with other 
studies carried out in this region 21, 22. In some Asian 
countries such as Thailand, Taiwan and India, 
buccal mucosa was also found to be the most 
common site of involvement 23. In contrast, tongue is 
the most commonly affected site of oral cancers in 
western countries as tobacco smoking is more prev-
alent than tobacco chewing (9). Similarly, in Iran, 
UK, and Srilanka, the most common site of involve-

ment was the tongue 24,25,26. This difference seems to 
be related to different habits 27.

The histopathological distribution of OSCC in our 
study indicated a clear predominance of moder-
ately differentiated carcinoma (n=19) in 30-39 year 
age group. A research done in Thailand revealed 
that most of the OSCC tumors were moderate to 
well differentiated carcinoma, in patients younger 
than 45 year 28. Similarly, a study conducted in Kara-
chi revealed equal distribution of well-differentiated 
and moderately differentiated carcinoma with age 
ranges between 21-40 years 29. In contrast a study 
conducted in Iran reported majority of cases were 
diagnosed as well differentiated carcinoma with 
age ranges of 20-40 years 24.

In our study risk factors were smoking, gutka and 
pan. Tobacco smokers have a 27 fold higher risk of 
developing Oral squamous cell carcinoma as com-
pared to non-smokers 30. Tobacco-specific nitrosa-
mines (N-nitroso compounds) play a major role in 
the malignant transformation of oral squamous cell 
carcinoma 6. In our study subjects who consumed 
more than 15 cigarettes per day 48.7% (n=20) are 
significantly associated with poorly differentiated 
carcinoma. This is consistent with a study conduct-
ed in Brazil, demonstrating 18.8% of smokers who 
consumed more than 20 cigarettes per day had 
poorly differentiated carcinoma (40.4%) 31. Muange 
et al., reported cigarette smoking in 60% of cases, 
with poorly differentiated carcinoma (48.8%) 32. 
Degree of low differentiation risk increased with 
increasing number of cigarette smoked 33.

An industrially prepared mixture of areca nut, slaked 
lime, catechin containing substance, sandalwood 
fragrance and tobacco is known as Gutka which is 
kept in the buccal pouches for long periods and its 
juices are sucked in. This leads to significant expo-
sure of the subjected mucosa to carcinogens 7. In 
our study subjects who consumed gutka more than 
15 packets per day are significantly associated with 
poorly differentiated carcinoma (25; 64.1%). In 
contrast, a study conducted in Karachi reported 
60% of cases as well differentiated carcinoma 34 
.Similar findings were seen in a study where, gutka 
users (70%) showed 66% of well differentiated carci-
noma 35. While another Indian study conducted by 
Bhat et al., showed 52% of gutka consumers in 
which 47% were confirmed as well differentiated 
carcinoma 36. These studies have not mentioned the 
details about frequency and duration of consump-
tion of these products and we assume that 
prolonged use of these products in our patients has 
resulted in poorly differentiated OSCC37. People get 
addicted to gutka as it is reported to have stimulant 
and relaxation effects. When a person chews 
gutka, the mixture directly enters the system through 
the oral cavity 38. While in the case of smoking, the 
harmful chemicals reach the lungs and so smoking 
is 90% related with lung cancer 39. 

Betel quid (BQ) chewing is an ancient ethnic prac-
tice in Southeast Asian countries. Betel quid is 
chewed owing to its medicinal properties 37 and as 
a symbol of social life. Betel Quid in Pakistan and 
India is called ‘Pan’. The components of pan are 
betel leaf (Piper betel), areca nut (Areca catechu) 
also called betel nut and slaked lime (calcium 
hydroxide). Further use of tobacco and other spices 
are dependent on the individual’s choice. The 
major components of the areca nut are fats, carbo-
hydrates, fiber, proteins, polyphenols (flavonolsand-
tannins), minerals and alkaloids 40. Nitrosamines are 
generated by nitrosation of the alkaloids in stored 
dried nuts and when in the mouth, especially in the 
acid environment, in the presence of nitric oxide 
generated by bacteria 41. BQ chewing forms reac-
tive oxygen species (ROS) that is harmful to oral 
mucosa under an alkaline environment during the 
auto oxidation of areca nut (AN) polyphenols. 
Slaked lime is mainly calcium hydroxide. In coastal 
areas of Sri Lanka, slaked lime is produced by heat-
ing sea shells and in the islands of the Pacific it is 
discovered from limestone. When it is added in pan 
it creates erosion of oral mucosa and allow pene-
tration of betel quid carcinogens through mucous 
membrane 42.  

 In our study subjects who consumed 5- 15 pans per 
day were significantly associated with poorly differ-
entiated carcinoma (40; 40%). In contrast, Znoar et 
al., in India reported majority of subjects with well 
differentiated carcinoma (48.3%) 43. This is in accor-
dance with a study conducted in Karachi, in which 
86.7% of patients had history of pan consumption, 
and well-differentiated type was prevalent histolog-
ical pattern 29.  OSCC patients with pan habits 
showed a greater tendency for structural changes 
in the oral epithelium and hence may be at a 
higher risk of getting converted to malignancy. 

CONCLUSION
 

Outcomes of the present study revealed associa-
tion between frequency of risk factors (cigarette, 
gutka and pan) with histopathological pattern. In 
Pakistan the usage of gutka, pan along with ciga-
rettes is prevalent because they are easily available 
from roadside shops for a very cheap amount. 
There is an essential requirement for establishing 
regarding awareness campaign in all age groups, 
against the consumption of these addictive prod-
ucts, in order to lower the incidence of OSCC.
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DISCUSSION

In this follow up study of IDA patients, recruited 
through internal medicine OPD of a tertiary care 
hospital, we measured baseline hepcidin levels and 
evaluated the performance of SH concentration as 
a biopredictor to diagnose responsiveness to OIT. 
Our mean baseline hepcidin value in IDA patients 
was higher than that reported by Naqvi et.al; 23. 

Ramesh kumar reported mean hepcidin levels of 
33.6±5.5ng/ml in 5out of 218 IDA patients27. Finding 
of Ramesh kumar was almost similar to our study; 
however the sample size was only 5 and cannot be 
generalized for whole population. Previously done 
studies in western region report mean hepcidin 
levels in IDA patients to be lesser than normal refer-
ence range11,18.  Reasons for a higher mean base-
line hepcidin levels in IDA patients in our study as 
compared to levels reported in western studies may 
be due to different, ELISA kit (MyBioSource), hepci-
din quantification method e.g. mass spectrometry; 
environmental pollution, circadian rhythm28 and 
genetic makeup11,18.  

Hepcidin level of >20ng/mL as a cut off value 
predicts unresponsiveness OIT with sensitivity of 
41.3%, specificity of 84.4%, PPV of 81.6% and NPV of 
46.3% 29. Our AUC for hepcidin was 0.73 [95% CI: 
0.63, 0.83] with post treated Hb, and this moderately 
predicted response to OIT. 

Pasricha et.al; reports, in a study for SH as diagnostic 
test of ID in female blood donors of premenopausal 
age, AUCROC curves for SH compared with ferritin 
<15 ng/mL and with sTfR-F index>3.2 as 0.87(0.82, 
0.92) in 59 ID donors and 0.89 (0.84, 0.93) in 53 ID 
donors respectively. Furthermore, Hepcidin cutoff 
value of <8ng/mL, had sensitivity and specificity of 
41.5% and 97.6%. However when cutoff value 
increased to <18ng/mL sensitivity and specificity 
was 79.2% and 85.6% respectively18. Pasricha et.al; 
obtained different result as he included non-ane-
mic ID patients, who donated blood three times a 
year, however, in our study chronic blood loss was 
excluded. Furthermore, erythropoiesis, due to 
increased blood donation, may inhibit hepcidin 
production, and thus lower SH levels14.

Hepcidin has been evaluated as a modest predic-
tor of dietary iron bioavailability in n=4 subjects after 
oral iron dose of 3.8 and 60 mg of iron for fourteen 
days30, our study also demonstrated SH as a modest 
bio predictor of Hb response to OIT. 

Concurrent to other studies this study recommends 
that severely anemic patients have high hepcidin 
levels; such patients may have a high propensity of 
failure to OIT29. This may warrant earlier and serial 
follow up and change in course of therapy at an 
earlier time. However, it needs to be determined if 
these patients are better candidate for earlier initia-

tion of intravenous iron therapy.
 
Future endeavors for hepcidin may involve its use as 
a point of care instrument for diagnosing IDA or iron 
status of patient in a developing country setting. 
Further research is warranted as normal reference 
range for hepcidin has not been standardized yet. 
Additionally, lack of automated analyzer limits 
clinical application of serum hepcidin for now.19

CONCLUSION

Serum hepcidin-25 moderately predicts response to 
oral iron therapy in IDA patients, hemoglobin 
improvement after 8 weeks of iron therapy was less 
compared to individual with low hepcidin. This 
indicates, an inverse relation exists between hepci-
din levels and improvement in hemoglobin levels. 

No disclosure and no conflict of interest. 
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INTRODUCTION

Appendicitis is as an inflammation of the inner lining 
of vermiform appendix that spreads to its other 
parts. In spite of diagnostic and therapeutic 
advancement in medicine acute appendicitis is 
one of the commonest abdominal emergency and 
appendectomy is in fact the most common 
abdominal emergency operation performed world 
over1. The clinical presentation of acute appendici-
tis may vary from nonspecific vague abdominal 
pain to the classic presentation of right iliac fossa 
pain, tenderness and rebound tenderness. Left 
untreated appendicitis has the potential for severe 
complications including perforation, sepsis and 
even death 2,3. The diagnosis of appendicitis is 

clinical and essentially is based on history, clinical 
examination and routine laboratory tests 4. The 
classic form of appendicitis may be promptly diag-
nosed and treated. However, when it presents with 
atypical features it poses a diagnostic challenge 5. 
In such cases laboratory and imaging investigation 
may be useful in establishing a correct diagnosis. 
Ultrasonography has been suggested as a safer 
primary diagnostic modality for appendicitis with CT 
scan used secondarily when ultrasonograms are 
negative or inconclusive 6,7. A normal healthy 
appendix usually cannot be viewed with 
ultrasound. When appendicitis occurs ultrasono-
gram typically demonstrates a non-compressible 
tubular structure of 7-9 mm in diameter 8,9. The 
removal of normal appendix is not a benign proce-

dure and negative appendectomy carries a defini-
tive morbidity. Today's patients are aware and also 
concerned about removal of their normal appen-
dix. In order to improve the diagnostic accuracy 
different techniques were introduced like some 
computer aided programs, different scoring meth-
ods, GIT contrast studies, CT scan, Ultrasonography, 
MRI and laparoscopy 10,12. Among these modalities, 
still ultrasonography is the first paradigm, simple, 
easily available, noninvasive, convenient and cost 
effective 13, 15. Diagnostic pitfalls in acute appendici-
tis organized if Alvarado score is 0-3 could be 
discharged, those with score of 4-6 undergo CT 
scan for further evaluation if ultrasound is inconclu-
sive, and those with scores of 7 or above receive 
surgical consultation 16.

METHODS

This retrospective cross sectional validation study 
was conducted in General Surgery department in 
Ziauddin University and Hospitals in Karachi Pakistan 
from Jan 2012 to Dec 2015 on patients who under-
went for appendectomy either open or laparo-
scopic. It concerned 200 cases of appendectomy 
performed following prior ultrasound examination 
of lower right abdomen. In 126 cases, ultrasonogra-
phy clearly showed the appendix which was acute-
ly inflamed. Whereas, in 59 cases the appendix was 
not visualized. 15 cases of ultrasound showed 
periappendicular fluid collection. 129 cases were 
identified positive for acute appendicitis with histo-
pathological diagnosis. (Table I) We considered 
histopathology to be the gold standard for the 
accurate diagnosis of acute appendicitis, hence 
for this study the sensitivity, specificity, positive 
predictive value (PPV), negative predictive value 
(NPV) and accuracy of ultrasonography was based 
on the findings of histopathology. Data was entered 
into computer package SPSS 21 for statistical analy-
sis. Sensitivity, specificity, positive predictive, nega-
tive predictive values and accuracy were calculat-
ed.

Table 1: Demographic variables, frequency and 
percentage between gender, age, presenting 
complains, ultrasound & histopathology

STATISTICAL ANALYSIS

Data was entered and analyzed by SPSS version 21. 
Descriptive statistics calculated. Mean & standard 
deviation computed for age of the patients & 
Alvorado Scoring (Table 2). Whereas frequency and 
percentage were computed for gender, age 
group, different presenting complaints like abdomi-
nal pain, nausea, vomiting, anorexia and fever etc. 
Ultrasound and histopathology (Table 3) finally rate 
of categorical agreement between the ultrasound 
report, surgery and confirmed by histopathology. 
Percentage of discrepancies for positive and nega-
tive results between two procedures was also 
calculated. The procedures were considered to be 
in categorical agreement when they resulted in the 
same (e.g. positive or negative). Cohen's Kappa 
statistics was used to find percent agreement 
between ultrasound and histopathology method. 

The agreement between two raters was evaluated 
by Kappa statistics for both groups separately. 
Kappa values ranged from 1 to 1 where 1 was 
considered representing perfect agreement 
between data sets. Kappa value ranging from 0.81 
to 1.00, 0.61 to 0.80, 0.41 to 0.60, 0.21 to 0.40
and 0.00 to 0.20 were considered representing the 
strength of agreement as perfect, substantial, mod-
erate, fair and slight respectively. A 2*2 table was 
constructed to determine the value of sensitivity, 
specificity, negative predictive value, positive 
predictive value and accuracy were calculated 
using the standard formula. Only those cases were 
taken as true positive which were positive by histo-
pathological assessment.

Table 2: Frequency and percentage of presenting 
complains.

Table 3: Analytic result for patients with ultrasound 
and Histopathology

RESULTS

Among 200 study subjects, 109 (54.5%) were males 
and 91 (45.5%) were females, male patients are 
more predominant as compare to female patients. 
The age of the study subjects ranged from 11-55 
years, however the mean and median age were 
found 30.06 ±10.92 years and 29 years respectively. 
114 (95%) subjects were found positive for acute 
appendicitis with ultrasound examination. However 

129 (65%) subjects were identified positive for acute 
appendicitis with histopathology diagnosis. Main 
symptoms observed were abdominal pain, nausea, 
vomiting, anorexia, fever, rebound tenderness & 
obturator sign respectively. 109(55%) patients 
belong to age >28 years. Agreement between the 
results of ultrasound and histopathological findings 
of acute appendicitis by Cohen’s Kappa coeffi-
cient was found substantial (0.68 Table 3). Based on 
histological diagnosis, the sensitivity, specificity, and 
negative predictive value, positive predictive value 
and diagnostic accuracy was found 95%, 70%, 
88.3%, 78.8% and 85% respectively. The diagnostic 
accuracy in male versus female patients were 
found 90.7%, 70.4% , 84.2% , 79.4% and 82.5% in com-
parison with female was 85.4% , 66.6% ,79.6% ,75% 
and 78% respectively. Finally in male have high 
accuracy as had acute appendicitis in comparison 
with female patient.

DISCUSSION

Acute appendicitis is one of the most common 
etiology for abdominal emergency which could 
lead to prompt appendectomy. It is in fact the most 
common abdominal emergency operation 
performed world over. It’s a very common patholo-
gy in diagnosis but still remain challenging because 
clinically it can mimic many other conditions 17. The 
diagnosis of appendicitis is clinical and essentially is 
based on thorough history, clinical examination and 
routine laboratory tests. The classic form of appen-
dicitis may be promptly diagnosed and treated. 
However, when it presents with atypical features, it 
poses a diagnostic challenge. In such cases, labo-
ratory and imaging investigation may be useful in 
establishing a correct diagnosis, ultrasonography 
has been suggested as a safer primary diagnostic 
modality for appendicitis, with CT scan used 
secondarily when ultrasonograms are negative or 
inconclusive 18, 20. In suspected patients with equivo-
cal sign of acute appendicitis, it is the only accesso-
ry modality that can help the surgeon to make a 
correct diagnosis. In our study appendicitis prevails 
mostly in young male patients. Ultrasonography had 
95% sensitivity, 70% specificity, PPV is 88.3%, NPV is 
78.8% with 85% diagnostic accuracy. Significant P 
value is < 0.05 and resulted high accuracy in 
ultrasound still is a first line paradigm in the diagnosis 
of acute appendicitis. In some studies ultrasound 
has a sensitivity ranging from 49 to 90 %, a specificity 
ranging from 47 to 100 %, a positive predictive value 
(PPV) of 84 to 94.8 %, and an overall accuracy of 72 
to 94 % in the diagnosis of acute appendicitis 21,25. In 
this study ultrasonographic, intraoperative and 
histopathological findings were statistically insignifi-
cant (P≥0.05). The sensitivity, specificity, positive 
predictive value, negative predictive value and 
accuracy percentage of ultrasonography in the 
diagnosis of acute appendicitis were 85.7%, 100%, 
100%, 6.7% and 85.9% respectively 26.

CONCLUSION

Current study showed that there is still a high degree 
of accuracy as first line in diagnosing acute appen-
dicitis with ultrasound, P-value is < 0.05* Significant. It 
is thus recommended that ultrasound should be 
considered as an important first line modality in 
patient’s evaluation in all clinically suspected cases 
of acute appendicitis but cannot be relied on to 
the exclusion of surgeon’s careful and repeated 
evaluation for a better and prompt management 
decision of the patient’s care. However, the diagno-
sis should be considered with a non-compressible 
tubular structure of 7-9 mm in diameter of the 
appendix and is the most accurate ultrasonograph-
ic finding.
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Table 1: Characteristics of OSCC patients.

Differences in histopathological grading of OSCC 
with age is shown in Table 2. Moderately differenti-
ated OSCC was predominant histopathological 
differentiation in 30-39 years (19; 46.3%), 40-49 years 
(16; 43.2%), 60-69 years (12; 48%) and 20-29 years (7; 
100%) age groups. While poorly differentiated 
OSCC was predominantly seen (17; 60.7%) in 50-59 
years age group (Table 2).

Table 2:  Associtation of histopathological grades of 
OSCC with different age groups

Table 3 shows the correlation between frequencies 
of cigarettes, gutka and pan consumption and 
histopathological differentiation. Moderately differ-
entiated OSCC was more common in patients who 
smoked 5-15 cigarettes per day (24; 40%) and those 
who consumed 5-15 packets of gutka per day (39; 
49.4%). For pan consumers (with frequency of 5-15 
pans per day) both moderately differentiated (39; 
42%) and poorly differentiated OSCC (40; 43%) had 
equal distribution.

Poorly differentiated OSCC was the predominant 
histopathological grade for cigarette smokers (> 15 
cigarette / day) (20; 48.7%) and gutka users (> 15 
packets / day) (25; 64.1%). For pan users (> 15 pan / 
day), both well differentiated (9; 40.9%) and moder-
ately differentiated OSCC (8; 36.4%) showed equal 
distribution (Table 3).

Table 3: Correlation between frequency of ciga-
rettes, gutka, pan consumption and histopathologi-
cal differentiation in OSCC patients.

DISCUSSION

Gender, wise distribution in our study revealed male 
preponderance with 108 (78.3%) male and 30 
(21.7%) female OSCC patients. This could be due to 
higher consumption of gutka, pan and cigarette 
smoking in male gender which is consistent with 
findings of other studies 11, 12. In contrast, a study 
conducted in Lahore observed an equal preva-
lence of OSSC in both genders 13. However, in some 
parts of the world the incidence of OSCC in females 
is increasing, possibly due to of their increasing 
indulgence in high-risk habits 14.

The habits of smoking, gutka and pan are also 
popular in younger age groups due to attractive 
appearance, low prices and easy availability of 
these products, supported by deficiency of knowl-
edge about their devastating effects. In the present 
study, the age of patients ranged from 20 to 69 
years with the peak age range of OSCC occur-
rence in the 30-39 years (41; 29.7%). This finding is in 
agreement with a study carried out in Taiwan 15. 
Similarly, a study in India reported a high incidence 
of OSCC below 40 years of age 16. In contrast a 
research conducted in an Indian population report-
ed greater incidence in the age range of 51-60 
years 17. While another study reported the average 
age of diagnosis of oral malignancy as 62 years 18.
 
Majority of OSCC patients were Muhajirs (Urdu 
speaking people) (55.8%). Urdu speaking people 
have migrated from India at the time of partition 
and have retained their social and cultural heritage 
19. This is in accordance with the researches done in 
Karachi, which also confirms that malignancy was 
predominant amongst the Mohajirs 14, 20. 

In our study the most common site of involvement 
was the buccal mucosa (58.0%) followed by tongue 
(17.4%). These findings are consistent with other 
studies carried out in this region 21, 22. In some Asian 
countries such as Thailand, Taiwan and India, 
buccal mucosa was also found to be the most 
common site of involvement 23. In contrast, tongue is 
the most commonly affected site of oral cancers in 
western countries as tobacco smoking is more prev-
alent than tobacco chewing (9). Similarly, in Iran, 
UK, and Srilanka, the most common site of involve-

ment was the tongue 24,25,26. This difference seems to 
be related to different habits 27.

The histopathological distribution of OSCC in our 
study indicated a clear predominance of moder-
ately differentiated carcinoma (n=19) in 30-39 year 
age group. A research done in Thailand revealed 
that most of the OSCC tumors were moderate to 
well differentiated carcinoma, in patients younger 
than 45 year 28. Similarly, a study conducted in Kara-
chi revealed equal distribution of well-differentiated 
and moderately differentiated carcinoma with age 
ranges between 21-40 years 29. In contrast a study 
conducted in Iran reported majority of cases were 
diagnosed as well differentiated carcinoma with 
age ranges of 20-40 years 24.

In our study risk factors were smoking, gutka and 
pan. Tobacco smokers have a 27 fold higher risk of 
developing Oral squamous cell carcinoma as com-
pared to non-smokers 30. Tobacco-specific nitrosa-
mines (N-nitroso compounds) play a major role in 
the malignant transformation of oral squamous cell 
carcinoma 6. In our study subjects who consumed 
more than 15 cigarettes per day 48.7% (n=20) are 
significantly associated with poorly differentiated 
carcinoma. This is consistent with a study conduct-
ed in Brazil, demonstrating 18.8% of smokers who 
consumed more than 20 cigarettes per day had 
poorly differentiated carcinoma (40.4%) 31. Muange 
et al., reported cigarette smoking in 60% of cases, 
with poorly differentiated carcinoma (48.8%) 32. 
Degree of low differentiation risk increased with 
increasing number of cigarette smoked 33.

An industrially prepared mixture of areca nut, slaked 
lime, catechin containing substance, sandalwood 
fragrance and tobacco is known as Gutka which is 
kept in the buccal pouches for long periods and its 
juices are sucked in. This leads to significant expo-
sure of the subjected mucosa to carcinogens 7. In 
our study subjects who consumed gutka more than 
15 packets per day are significantly associated with 
poorly differentiated carcinoma (25; 64.1%). In 
contrast, a study conducted in Karachi reported 
60% of cases as well differentiated carcinoma 34 
.Similar findings were seen in a study where, gutka 
users (70%) showed 66% of well differentiated carci-
noma 35. While another Indian study conducted by 
Bhat et al., showed 52% of gutka consumers in 
which 47% were confirmed as well differentiated 
carcinoma 36. These studies have not mentioned the 
details about frequency and duration of consump-
tion of these products and we assume that 
prolonged use of these products in our patients has 
resulted in poorly differentiated OSCC37. People get 
addicted to gutka as it is reported to have stimulant 
and relaxation effects. When a person chews 
gutka, the mixture directly enters the system through 
the oral cavity 38. While in the case of smoking, the 
harmful chemicals reach the lungs and so smoking 
is 90% related with lung cancer 39. 

Betel quid (BQ) chewing is an ancient ethnic prac-
tice in Southeast Asian countries. Betel quid is 
chewed owing to its medicinal properties 37 and as 
a symbol of social life. Betel Quid in Pakistan and 
India is called ‘Pan’. The components of pan are 
betel leaf (Piper betel), areca nut (Areca catechu) 
also called betel nut and slaked lime (calcium 
hydroxide). Further use of tobacco and other spices 
are dependent on the individual’s choice. The 
major components of the areca nut are fats, carbo-
hydrates, fiber, proteins, polyphenols (flavonolsand-
tannins), minerals and alkaloids 40. Nitrosamines are 
generated by nitrosation of the alkaloids in stored 
dried nuts and when in the mouth, especially in the 
acid environment, in the presence of nitric oxide 
generated by bacteria 41. BQ chewing forms reac-
tive oxygen species (ROS) that is harmful to oral 
mucosa under an alkaline environment during the 
auto oxidation of areca nut (AN) polyphenols. 
Slaked lime is mainly calcium hydroxide. In coastal 
areas of Sri Lanka, slaked lime is produced by heat-
ing sea shells and in the islands of the Pacific it is 
discovered from limestone. When it is added in pan 
it creates erosion of oral mucosa and allow pene-
tration of betel quid carcinogens through mucous 
membrane 42.  

 In our study subjects who consumed 5- 15 pans per 
day were significantly associated with poorly differ-
entiated carcinoma (40; 40%). In contrast, Znoar et 
al., in India reported majority of subjects with well 
differentiated carcinoma (48.3%) 43. This is in accor-
dance with a study conducted in Karachi, in which 
86.7% of patients had history of pan consumption, 
and well-differentiated type was prevalent histolog-
ical pattern 29.  OSCC patients with pan habits 
showed a greater tendency for structural changes 
in the oral epithelium and hence may be at a 
higher risk of getting converted to malignancy. 

CONCLUSION
 

Outcomes of the present study revealed associa-
tion between frequency of risk factors (cigarette, 
gutka and pan) with histopathological pattern. In 
Pakistan the usage of gutka, pan along with ciga-
rettes is prevalent because they are easily available 
from roadside shops for a very cheap amount. 
There is an essential requirement for establishing 
regarding awareness campaign in all age groups, 
against the consumption of these addictive prod-
ucts, in order to lower the incidence of OSCC.
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