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INTRODUCTION
Hernia repair is a prevalent surgical procedure 
performed worldwide, with a staggering number of 
over 20 million individuals undergoing the treatment 
annually1,2. Among the different types of hernias, 
inguinal hernia is the most frequent one, accounting 
for 73% of all hernia cases, with a lifetime risk of 3% in 
females and 27% in males1,3. However, the proce-
dure has challenges, literature reveals that surgical 
site infection (0.48%), bleeding (0.86%), and other 
complications (0.41%) are significantly associated 
with inguinal hernia repair1, 3. Surgical site infection is 
a major concern following inguinal hernia repair, 
potentially leading to extended hospital stays, 
increased morbidity, patient discomfort, and higher 
healthcare costs4,5. Identifying and minimizing risk 
factors of surgical site infection is crucial for achiev-
ing successful outcomes4, 5.

Numerous techniques have been explored for wound 
closure aimed at decreasing the rate of surgical site 
infections. Among the various methods, two primary 
approaches have gained popularity i.e., skin staples 
and skin sutures6-9. Polypropylene sutures, known for 
their monofilament structure and biologically inert 
properties, are the established method for securing 
the mesh along the posterior inguinal canal wall. Their 
use is associated with a lower likelihood of infections8, 9. 
However, there has been a recent adoption of skin 
staples made from stainless steel, which offer the 
advantage of easier placement and result in a 
remarkable 80% reduction in wound closure time 
when compared to polypropylene sutures6, 7, 10. 

Research by Khulique et al. also found lower surgical 
site infection in mesh securing with skin staples as 
compared to conventional pro-lene 2/0 sutures 
(3.1% vs 12.3%, p=0.048). However, there was an 
insignificant difference in the incidence of seroma 
formation (p=0.403) and urinary retention between 
both groups (p=0.380) 11. Similarly, Munghate et al. 
reported 24% of wound infections in the suture 
group and 4% in the stapler group (p=0.001)6. 

In Pakistan, the prevalence of inguinal hernias is 
considerable, impacting both males and females.11 
Given the healthcare landscape of the country, it 
becomes imperative to find effective strategies for 
mitigating the occurrence of surgical site infections 
following inguinal hernioplasty. Therefore, this study 
aimed to conduct a comparative analysis between 
skin staples and skin sutures in inguinal hernioplasty, 
specifically focusing on their impact on surgical site 
infection rates. The findings from this research are 
expected to play a pivotal role in optimizing surgical 
outcomes and enhancing post-operative recovery 
for patients in Pakistan.

METHODS
From September 2022 to June 2023, a randomized 

control trial study was carried out at the Department 
of Surgery, Kulsoom Bai Valika Hospital in Karachi, 
Pakistan. Sample size calculation was performed on 
the Open Epi sample size calculator. The total sample 
size was 96 i.e. 48 patients in each group were estimat-
ed using statistics of wound infection as 24% in the 
suture group6 and 4% in the stapler group, power of 
test as 80% and 95% confidence level6. However, we 
have included 50 patients in each group. Patients of 
age more than 18 years of either gender having 
inguinal hernias, who underwent elective hernioplasty 
under general or spinal anesthesia were included in 
the study. Patients with congenital, irreducible, and 
sliding or massive scrotal hernias, strangulated and 
obstructed hernias, and patients with hypertension, 
diabetes, or coagulation disorders were not included 
in the study.

Ethical approval of the study was obtained from the 
ethical review committee. Written informed consent 
was obtained from all the eligible patients and 
information regarding age, gender, and BMI was 
collected. A total of 100 patients who underwent 
Lichtenstein tension-free mesh hernioplasty were 
divided into two groups: the polypropylene suture 
group (n=50) and the stapler group (n=50). The 
polypropylene suture group consisted of 50 patients, 
where a 7.5×15 cm mesh was secured using 
interrupted 2/0 Prolene sutures. In contrast, the 
stapler group also comprised 50 patients, with skin 
closure performed using a stainless-steel stapler 
used for securing the mesh. Subsequently, the 
wound was cleansed with pyodine, and an aseptic 
dressing was applied in both groups. Patients in both 
groups received Injections of Augmentin 1.2 gm 
during anesthesia induction and tablet Brufen as 
needed. Patients in both groups were monitored for 
three to six hours period until they had emptied their 
bladders, and they were safely discharged on the 
first postoperative day. Dressing guidelines and 
methods remained the same in both groups i.e., 
Mepore dressing opened after 72 hours of surgery 
and onwards changed 24 hourly. 

A follow-up review was scheduled in the outpatient 
department 7 days after surgery for clip/stitch 
removal and to gather information regarding 
wound complications. Complications were catego-
rized as surgical site infections (presence of pus 
discharge, inflammation, or fever > 100 °F) and 
post-operative pain (pain score>4 assessed using a 
visual analog scale). To ensure adequate follow-up, 
contact numbers of the patients were obtained. 
Bias and confounding factors were effectively man-
aged by strictly adhering to the exclusion criteria.

The collected data was managed and analyzed 
using SPSS version 23. Mean and SD were reported 
for numeric data like age, BMI, and pain score. 
Frequency and percentage were reported for 

gender and surgical site infection. Comparison 
between both groups was done using the 
Chi-square/Fisher exact test for surgical site infection 
and independent samples t-test for pain score. The 
level of significance was set at 5%.

RESULTS
A total of 100 patients were included who underwent 
Lichtenstein tension-free mesh hernioplasty. The mean 
age of the patients was 43.24±6.58 years and the 
mean BMI of the patients was 37.15±7.24 kg/m2. Of 100 
patients, 71% were males and 29% were females. In 
both groups, most of the patients were males. (Table 1)
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DISCUSSION
This study aimed to evaluate the impact of non-sur-
gical periodontal therapy on HbA1c levels among 
Type 2 Diabetes patients receiving care at Khyber 
College of Dentistry in Peshawar, our study unveiled 
a remarkable and statistically significant reduction 
in HbA1c levels attributable to non-surgical 
periodontal treatment. In this study, we utilized 
HbA1c levels to record the glycemic level of the 
participants. HbA1c offers advantages over Fasting 
Blood Sugar (FBS) and Oral Glucose Tolerance tests 
(OGTT), including convenience, stability, and 
reduced stress-related fluctuations. However, these 
benefits must be weighed against higher costs, 
limited availability, and incomplete correlation with 
glucose levels. Long-term research shows a link 
between severe periodontitis, elevated HbA1c, and 
systemic issues in diabetes. Periodontitis may slightly 
elevate HbA1c in non-diabetics, potentially contrib-
uting to higher diabetes risk, but causality is not fully 
established3.

Recent research has suggested that periodontal 
infection might potentially disrupt the regulation of 
glycemic control by exacerbating insulin resistance. 
Consequently, non-surgical periodontal treatment, 
which disrupts the accumulation of bacterial 
plaque and addresses gingivitis, could potentially 
result in enhancements in glycemic levels9. This 
hypothesis gains support from studies that have 
observed a beneficial influence on diabetes sugar 
levels after periodontal intervention. However, it's 
noteworthy that specific studies have not definitively 
established a direct cause-and-effect relationship, 
potentially due to insufficient time for the adequate 
healing of periodontal tissues or inadequate man-
agement of periodontitis. Furthermore, variables 

such as diet, physical activity, and the use of antidi-
abetic medications might significantly impact 
HbA1c levels, thereby complicating the ability to 
distinctly observe the metabolic effects of periodon-
tal treatment4.

Numerous investigations have examined the impact 
of non-surgical periodontal therapy on blood sugar 
levels in individuals with diabetes. Both non-diabetic 
and diabetic patients experience similar short-term 
benefits as a result of non-surgical periodontal thera-
py, which encompasses reductions in pocket depth, 
enhancements in clinical attachment level (CAL), 
and modifications in subgingival microbiota5.

Liambés et al observed slight shifts in mean HbA1c, 
around 0.07%, which did not exhibit a statistically 
significant distinction after scaling in type 1 diabetic 
patients over a 3-month duration12. Similarly, Smith et 
al found that non-surgical periodontal therapy did 
not influence HbA1c levels in type 1 diabetic 
patients with inadequate control13. These similar 
conclusions were drawn from the Aldridge et al. 
study, which revealed no reduction in the level of 
HbA1c following periodontal therapy in type 1 
diabetics suffering from severe periodontal loss14. 
Engebretsons et al. demonstrated that non-surgical 
periodontal therapy in type 2 diabetic patients with 
chronic periodontitis did not yield improvements in 
glycemic control for diabetes15. In consideration of 
these outcomes, the use of non-surgical periodontal 
treatment to decrease blood sugar levels may lack 
substantial justification. Gay et al in a randomized 
clinical trial involving 152 types 2 DM patients having 
periodontitis, found no statistically significant distinc-
tions in the changes in HbA1c levels16.

In contrast, Farria-Almeida et al. showed a signifi-
cant 5.7% decrease in HbA1c levels among type 2 
diabetics using non-surgical periodontal therapy17. 
Dağ et al. and Auyeung et al. found significant 
HbA1c reduction with this therapy in well-controlled 
diabetics18,19. Recent systematic reviews have 
reported blood sugar improvements, with an aver-
age reduction of about 0.4%  in HbA1c after non-sur-
gical periodontal treatment13. Another study found 
an average -0.36% decrease in glycosylated HbA1c 
among type 2 diabetes patients15. A 1% HbA1c 
decrease is suggested to correlate with a 35% lower 
risk of microvascular complications20. A recent 
paper published in 2023 also found that periodontal 
intervention decreases blood glucose level 21.

The disagreement in the literature can be attributed 
to factors such as the patient's genetics, the scale 
used to measure blood sugar, and the severity of 
diabetes mellitus. However, this is a study with a 
single center and a small sample size. Further studies 
with larger sample sizes and a multi-center 
case-control design are needed to better investi-
gate this area. Additionally, these studies should 
consider the effects of hypoglycemic medications 
on HbA1c levels. It is important to note that this study 
does not include patients with well-controlled 
diabetes.

CONCLUSION
Based on our research findings, we can conclude 
that non-surgical periodontal treatments, such as 
scaling and root planning, lead to a significant and 
statistically proven reduction in HbA1c levels. Nota-
bly, the effectiveness of this intervention extends 
across diverse demographics, including both 
genders, smokers, non-smokers, all age groups, 
individuals of varying weight categories, and those 
with different frequencies of oral hygiene practices.
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INTRODUCTION
Hernia repair is a prevalent surgical procedure 
performed worldwide, with a staggering number of 
over 20 million individuals undergoing the treatment 
annually1,2. Among the different types of hernias, 
inguinal hernia is the most frequent one, accounting 
for 73% of all hernia cases, with a lifetime risk of 3% in 
females and 27% in males1,3. However, the proce-
dure has challenges, literature reveals that surgical 
site infection (0.48%), bleeding (0.86%), and other 
complications (0.41%) are significantly associated 
with inguinal hernia repair1, 3. Surgical site infection is 
a major concern following inguinal hernia repair, 
potentially leading to extended hospital stays, 
increased morbidity, patient discomfort, and higher 
healthcare costs4,5. Identifying and minimizing risk 
factors of surgical site infection is crucial for achiev-
ing successful outcomes4, 5.

Numerous techniques have been explored for wound 
closure aimed at decreasing the rate of surgical site 
infections. Among the various methods, two primary 
approaches have gained popularity i.e., skin staples 
and skin sutures6-9. Polypropylene sutures, known for 
their monofilament structure and biologically inert 
properties, are the established method for securing 
the mesh along the posterior inguinal canal wall. Their 
use is associated with a lower likelihood of infections8, 9. 
However, there has been a recent adoption of skin 
staples made from stainless steel, which offer the 
advantage of easier placement and result in a 
remarkable 80% reduction in wound closure time 
when compared to polypropylene sutures6, 7, 10. 

Research by Khulique et al. also found lower surgical 
site infection in mesh securing with skin staples as 
compared to conventional pro-lene 2/0 sutures 
(3.1% vs 12.3%, p=0.048). However, there was an 
insignificant difference in the incidence of seroma 
formation (p=0.403) and urinary retention between 
both groups (p=0.380) 11. Similarly, Munghate et al. 
reported 24% of wound infections in the suture 
group and 4% in the stapler group (p=0.001)6. 

In Pakistan, the prevalence of inguinal hernias is 
considerable, impacting both males and females.11 
Given the healthcare landscape of the country, it 
becomes imperative to find effective strategies for 
mitigating the occurrence of surgical site infections 
following inguinal hernioplasty. Therefore, this study 
aimed to conduct a comparative analysis between 
skin staples and skin sutures in inguinal hernioplasty, 
specifically focusing on their impact on surgical site 
infection rates. The findings from this research are 
expected to play a pivotal role in optimizing surgical 
outcomes and enhancing post-operative recovery 
for patients in Pakistan.

METHODS
From September 2022 to June 2023, a randomized 

control trial study was carried out at the Department 
of Surgery, Kulsoom Bai Valika Hospital in Karachi, 
Pakistan. Sample size calculation was performed on 
the Open Epi sample size calculator. The total sample 
size was 96 i.e. 48 patients in each group were estimat-
ed using statistics of wound infection as 24% in the 
suture group6 and 4% in the stapler group, power of 
test as 80% and 95% confidence level6. However, we 
have included 50 patients in each group. Patients of 
age more than 18 years of either gender having 
inguinal hernias, who underwent elective hernioplasty 
under general or spinal anesthesia were included in 
the study. Patients with congenital, irreducible, and 
sliding or massive scrotal hernias, strangulated and 
obstructed hernias, and patients with hypertension, 
diabetes, or coagulation disorders were not included 
in the study.

Ethical approval of the study was obtained from the 
ethical review committee. Written informed consent 
was obtained from all the eligible patients and 
information regarding age, gender, and BMI was 
collected. A total of 100 patients who underwent 
Lichtenstein tension-free mesh hernioplasty were 
divided into two groups: the polypropylene suture 
group (n=50) and the stapler group (n=50). The 
polypropylene suture group consisted of 50 patients, 
where a 7.5×15 cm mesh was secured using 
interrupted 2/0 Prolene sutures. In contrast, the 
stapler group also comprised 50 patients, with skin 
closure performed using a stainless-steel stapler 
used for securing the mesh. Subsequently, the 
wound was cleansed with pyodine, and an aseptic 
dressing was applied in both groups. Patients in both 
groups received Injections of Augmentin 1.2 gm 
during anesthesia induction and tablet Brufen as 
needed. Patients in both groups were monitored for 
three to six hours period until they had emptied their 
bladders, and they were safely discharged on the 
first postoperative day. Dressing guidelines and 
methods remained the same in both groups i.e., 
Mepore dressing opened after 72 hours of surgery 
and onwards changed 24 hourly. 

A follow-up review was scheduled in the outpatient 
department 7 days after surgery for clip/stitch 
removal and to gather information regarding 
wound complications. Complications were catego-
rized as surgical site infections (presence of pus 
discharge, inflammation, or fever > 100 °F) and 
post-operative pain (pain score>4 assessed using a 
visual analog scale). To ensure adequate follow-up, 
contact numbers of the patients were obtained. 
Bias and confounding factors were effectively man-
aged by strictly adhering to the exclusion criteria.

The collected data was managed and analyzed 
using SPSS version 23. Mean and SD were reported 
for numeric data like age, BMI, and pain score. 
Frequency and percentage were reported for 

gender and surgical site infection. Comparison 
between both groups was done using the 
Chi-square/Fisher exact test for surgical site infection 
and independent samples t-test for pain score. The 
level of significance was set at 5%.

RESULTS
A total of 100 patients were included who underwent 
Lichtenstein tension-free mesh hernioplasty. The mean 
age of the patients was 43.24±6.58 years and the 
mean BMI of the patients was 37.15±7.24 kg/m2. Of 100 
patients, 71% were males and 29% were females. In 
both groups, most of the patients were males. (Table 1)

INTRODUCTION
Diabetes mellitus (DM) constitutes a spectrum of 
persistent metabolic disorders originating from 
irregular glucose metabolism due to insufficient 
insulin production, compromised insulin function, or 
a combination of the two, leading to elevated 
blood sugar levels1. In 2013, diabetes affected 
approximately 382 million people globally, with 
projections foreseeing an increase to roughly 592 
million by 20352. Recent findings underscore a 
correlation between inflammation of the periodon-
tium and heightened blood sugar levels among 
individuals with type 2 DM3. It's worth noting that the 
incidence of periodontal disease is more 
pronounced in those with inadequately controlled 
Type 2 DMs when compared to individuals without 
systemic conditions4, 5.

Regular non-surgical periodontal therapy has 
proven to be effective in lowering blood sugar 
levels, leading to a notable and statistically signifi-
cant reduction of approximately 0.5 percentage 
points in glycated hemoglobin6-8. This effect of 
periodontal treatment on HbA1c levels is exempli-
fied by an average decline of 0.36% in HbA1c after 
three months8. 

Following the completion of dental treatment, Stew-
art et al. found that the intervention group had a 
decline in HbA1c levels from 9.5 to 7.6 (reflecting a 
decrease of 17.1%). Within this intervened group, 
reductions in HbA1c levels were noted: 7.6 to 6.6 to 
7.70, and 10.3 to 8.4 (18%) for the diet, oral hypogly-
cemic, and insulin subdivisions respectively. Notably, 
noteworthy changes of statistical significance were 
identified among subjects in the intervention group 
who underwent oral hypoglycemic treatment and 
insulin treatment9. 

Based on Madianos et al. research, the intervention 
group demonstrated a decline in HbA1c levels 
during the 3–4-month period, with the reduction 
ranging from -0.27% to -1.03%. At the 6-month 
post-intervention juncture, the HbA1c levels show-
cased a decrease varying from -0.02% (not statisti-
cally significant) to -1.18% (highly statistically signifi-
cant, p < 0.001).10 Sadia et al.11 observed a potential 
reduction in HbA1c levels among individuals under-
going treatment for periodontal disease, implying 
effective management of diabetes. Conversely, the 
group that did not receive treatment showed either 
no alteration or an elevation in HbA1c levels. The 
initial average HbA1c for the periodontitis treatment 
cohort measured 7.67±0.64, whereas the untreated 
group exhibited an average of 6.95±0.34 (p=0.279). 
After 3 months, the average HbA1c for the 
periodontitis treatment group lowered to 6.8±0.62, 
while the untreated group had an average of 
6.98±0.36 (p<0.001).

The rationale of this study was the scarcity of local 
data regarding the effects of Non-Surgical 
Periodontal Therapy on HbA1c levels among Type 2 
diabetic patients, as periodontal health depicted 
variations in different populations due to ethnic, 
genetic, and environmental reasons. Previously 
literature has shown periodontal therapy helped to 
lower the risk of systemic complications in diabetic 
patients. This study enhanced the dentist’s role as a 
part of the health team and also helped the 
clinician to educate patients and allow them to 
timely interventions which had significantly 
improved prognosis. Good teamwork among 
dentists and physician lead to adequate therapy 
results and ultimately reduces diabetes complica-
tions. The objective was to assess the influence of 
non-surgical periodontal therapy on glycated 
hemoglobin (HbA1c) levels in individuals with Type 2 
Diabetes.

METHODS
The quasi-experimental study was conducted at 
Khyber College of Dentistry, Peshawar from 1st 
February 2021 to 31st July 2021 after the approval of 
the institutional ethics review board of Khyber 
College of Dentistry, Peshawar with reference 
number 1245/AD/PG/R/KCD/2019, by non-probabil-
ity sampling. Written informed consent was 
obtained from all participants.

The participants included in the study were individu-
als with Type 2 diabetes, having a duration of more 
than 3 years (more is the cut–off for the duration of 
diabetes more are the chances for complications 
that’s why selected the midway from 3 years) and at 
least seven teeth per arch (to take data we need at 
least 7 teeth to be present in each arch for refer-
ence teeth) and at least seven teeth per arch. 
Exclusion criteria encompassed those diagnosed 
with type 1 diabetes, current smokers or those with a 
smoking history in the past 3 years, pregnant 
women, individuals taking medications that could 
affect study outcomes (such as calcium channel 
blockers, phenytoin, cyclosporine), and those with a 
history of periodontal therapy or periodontal diseas-
es like gingivitis or periodontitis in the last six months 
(as determined by clinical examination).

By using Open Epi, the calculated sample size was 
40 by taking baseline HbA1c of the treatment group 
(9.5±2.2) and after provision of Non-Surgical 
Periodontal therapy (7.6±1.4)4 among type 2 diabet-
ic patients having chronic periodontitis by keeping 
90% power of the test and 95% confidence interval 
to detect a mean difference of 1.94.

A comprehensive patient history was obtained, 
followed by an external examination. The initial 
intraoral clinical assessment for this research encom-
passed evaluating pocket depths (the measure-

ment from the free gingival margin to the pocket's 
base) and clinical attachment levels (the measure-
ment from the cemento-enamel junction to the 
pocket's base) at six specific sites (mid-buccal, 
mesio-buccal, disto-buccal, mesio-lingual, mid-lin-
gual, disto-lingual) on each tooth, utilizing the 
Williams Periodontal Probe. The mean probing 
pocket depth will be calculated from these mea-
surements (by dividing the number of sites probed 
by the number of teeth probed). Additionally, base-
line HbA1c levels were recorded, and Non-Surgical 
Periodontal therapy was administered. Patient 
education was conducted, and follow-up appoint-
ments were scheduled for after 3 months.

Following the completion of active periodontal 
treatment, subsequent follow-up assessments at the 
three-month mark encompassed all components of 
the initial examination including the measurement 
of HbA1c levels and periodontal pocket depth only, 
no other assessments were done.

Data analysis was done in SPSS 22.0. Frequency and 
percentages were calculated for categorical 

variables like gender and smoking status. Mean and 
Standard Deviation were calculated for numerical 
variables like duration of diabetes and HbA1c. A 
paired samples t-test was applied to assess the 
mean difference of HbA1c before & after interven-
tion. Effect modifiers like gender and smoking status, 
were stratified to check their effect on HbA1c 
before and after intervention by using an indepen-
dent sample T-test. A p-value < 0.05 was taken as 
the significance level.

RESULTS
In this study, the males (n=29, 58%) were more than 
females (n=21, 42%). Toothbrush oral hygiene mea-
sure (n=24, 48%) was the commonest type followed 
by miswak (n=16, 32%). The most frequent tooth 
brushing frequency was once a day (n=28, 56%) 
followed by twice a day (n=16, 32%). Most of our 
sample was non-smokers (n=44, 88%) while four 
cases smoked less than 10 cigarettes/day and two 
subjects smoked more than 10 cigarettes/day. The 
most common pattern for visits to a dentist was 
when symptomatic (n=34, 68%). (Table 1) DISCUSSION

This study aimed to evaluate the impact of non-sur-
gical periodontal therapy on HbA1c levels among 
Type 2 Diabetes patients receiving care at Khyber 
College of Dentistry in Peshawar, our study unveiled 
a remarkable and statistically significant reduction 
in HbA1c levels attributable to non-surgical 
periodontal treatment. In this study, we utilized 
HbA1c levels to record the glycemic level of the 
participants. HbA1c offers advantages over Fasting 
Blood Sugar (FBS) and Oral Glucose Tolerance tests 
(OGTT), including convenience, stability, and 
reduced stress-related fluctuations. However, these 
benefits must be weighed against higher costs, 
limited availability, and incomplete correlation with 
glucose levels. Long-term research shows a link 
between severe periodontitis, elevated HbA1c, and 
systemic issues in diabetes. Periodontitis may slightly 
elevate HbA1c in non-diabetics, potentially contrib-
uting to higher diabetes risk, but causality is not fully 
established3.

Recent research has suggested that periodontal 
infection might potentially disrupt the regulation of 
glycemic control by exacerbating insulin resistance. 
Consequently, non-surgical periodontal treatment, 
which disrupts the accumulation of bacterial 
plaque and addresses gingivitis, could potentially 
result in enhancements in glycemic levels9. This 
hypothesis gains support from studies that have 
observed a beneficial influence on diabetes sugar 
levels after periodontal intervention. However, it's 
noteworthy that specific studies have not definitively 
established a direct cause-and-effect relationship, 
potentially due to insufficient time for the adequate 
healing of periodontal tissues or inadequate man-
agement of periodontitis. Furthermore, variables 

such as diet, physical activity, and the use of antidi-
abetic medications might significantly impact 
HbA1c levels, thereby complicating the ability to 
distinctly observe the metabolic effects of periodon-
tal treatment4.

Numerous investigations have examined the impact 
of non-surgical periodontal therapy on blood sugar 
levels in individuals with diabetes. Both non-diabetic 
and diabetic patients experience similar short-term 
benefits as a result of non-surgical periodontal thera-
py, which encompasses reductions in pocket depth, 
enhancements in clinical attachment level (CAL), 
and modifications in subgingival microbiota5.

Liambés et al observed slight shifts in mean HbA1c, 
around 0.07%, which did not exhibit a statistically 
significant distinction after scaling in type 1 diabetic 
patients over a 3-month duration12. Similarly, Smith et 
al found that non-surgical periodontal therapy did 
not influence HbA1c levels in type 1 diabetic 
patients with inadequate control13. These similar 
conclusions were drawn from the Aldridge et al. 
study, which revealed no reduction in the level of 
HbA1c following periodontal therapy in type 1 
diabetics suffering from severe periodontal loss14. 
Engebretsons et al. demonstrated that non-surgical 
periodontal therapy in type 2 diabetic patients with 
chronic periodontitis did not yield improvements in 
glycemic control for diabetes15. In consideration of 
these outcomes, the use of non-surgical periodontal 
treatment to decrease blood sugar levels may lack 
substantial justification. Gay et al in a randomized 
clinical trial involving 152 types 2 DM patients having 
periodontitis, found no statistically significant distinc-
tions in the changes in HbA1c levels16.

In contrast, Farria-Almeida et al. showed a signifi-
cant 5.7% decrease in HbA1c levels among type 2 
diabetics using non-surgical periodontal therapy17. 
Dağ et al. and Auyeung et al. found significant 
HbA1c reduction with this therapy in well-controlled 
diabetics18,19. Recent systematic reviews have 
reported blood sugar improvements, with an aver-
age reduction of about 0.4%  in HbA1c after non-sur-
gical periodontal treatment13. Another study found 
an average -0.36% decrease in glycosylated HbA1c 
among type 2 diabetes patients15. A 1% HbA1c 
decrease is suggested to correlate with a 35% lower 
risk of microvascular complications20. A recent 
paper published in 2023 also found that periodontal 
intervention decreases blood glucose level 21.

The disagreement in the literature can be attributed 
to factors such as the patient's genetics, the scale 
used to measure blood sugar, and the severity of 
diabetes mellitus. However, this is a study with a 
single center and a small sample size. Further studies 
with larger sample sizes and a multi-center 
case-control design are needed to better investi-
gate this area. Additionally, these studies should 
consider the effects of hypoglycemic medications 
on HbA1c levels. It is important to note that this study 
does not include patients with well-controlled 
diabetes.

CONCLUSION
Based on our research findings, we can conclude 
that non-surgical periodontal treatments, such as 
scaling and root planning, lead to a significant and 
statistically proven reduction in HbA1c levels. Nota-
bly, the effectiveness of this intervention extends 
across diverse demographics, including both 
genders, smokers, non-smokers, all age groups, 
individuals of varying weight categories, and those 
with different frequencies of oral hygiene practices.
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INTRODUCTION
Hernia repair is a prevalent surgical procedure 
performed worldwide, with a staggering number of 
over 20 million individuals undergoing the treatment 
annually1,2. Among the different types of hernias, 
inguinal hernia is the most frequent one, accounting 
for 73% of all hernia cases, with a lifetime risk of 3% in 
females and 27% in males1,3. However, the proce-
dure has challenges, literature reveals that surgical 
site infection (0.48%), bleeding (0.86%), and other 
complications (0.41%) are significantly associated 
with inguinal hernia repair1, 3. Surgical site infection is 
a major concern following inguinal hernia repair, 
potentially leading to extended hospital stays, 
increased morbidity, patient discomfort, and higher 
healthcare costs4,5. Identifying and minimizing risk 
factors of surgical site infection is crucial for achiev-
ing successful outcomes4, 5.

Numerous techniques have been explored for wound 
closure aimed at decreasing the rate of surgical site 
infections. Among the various methods, two primary 
approaches have gained popularity i.e., skin staples 
and skin sutures6-9. Polypropylene sutures, known for 
their monofilament structure and biologically inert 
properties, are the established method for securing 
the mesh along the posterior inguinal canal wall. Their 
use is associated with a lower likelihood of infections8, 9. 
However, there has been a recent adoption of skin 
staples made from stainless steel, which offer the 
advantage of easier placement and result in a 
remarkable 80% reduction in wound closure time 
when compared to polypropylene sutures6, 7, 10. 

Research by Khulique et al. also found lower surgical 
site infection in mesh securing with skin staples as 
compared to conventional pro-lene 2/0 sutures 
(3.1% vs 12.3%, p=0.048). However, there was an 
insignificant difference in the incidence of seroma 
formation (p=0.403) and urinary retention between 
both groups (p=0.380) 11. Similarly, Munghate et al. 
reported 24% of wound infections in the suture 
group and 4% in the stapler group (p=0.001)6. 

In Pakistan, the prevalence of inguinal hernias is 
considerable, impacting both males and females.11 
Given the healthcare landscape of the country, it 
becomes imperative to find effective strategies for 
mitigating the occurrence of surgical site infections 
following inguinal hernioplasty. Therefore, this study 
aimed to conduct a comparative analysis between 
skin staples and skin sutures in inguinal hernioplasty, 
specifically focusing on their impact on surgical site 
infection rates. The findings from this research are 
expected to play a pivotal role in optimizing surgical 
outcomes and enhancing post-operative recovery 
for patients in Pakistan.

METHODS
From September 2022 to June 2023, a randomized 

control trial study was carried out at the Department 
of Surgery, Kulsoom Bai Valika Hospital in Karachi, 
Pakistan. Sample size calculation was performed on 
the Open Epi sample size calculator. The total sample 
size was 96 i.e. 48 patients in each group were estimat-
ed using statistics of wound infection as 24% in the 
suture group6 and 4% in the stapler group, power of 
test as 80% and 95% confidence level6. However, we 
have included 50 patients in each group. Patients of 
age more than 18 years of either gender having 
inguinal hernias, who underwent elective hernioplasty 
under general or spinal anesthesia were included in 
the study. Patients with congenital, irreducible, and 
sliding or massive scrotal hernias, strangulated and 
obstructed hernias, and patients with hypertension, 
diabetes, or coagulation disorders were not included 
in the study.

Ethical approval of the study was obtained from the 
ethical review committee. Written informed consent 
was obtained from all the eligible patients and 
information regarding age, gender, and BMI was 
collected. A total of 100 patients who underwent 
Lichtenstein tension-free mesh hernioplasty were 
divided into two groups: the polypropylene suture 
group (n=50) and the stapler group (n=50). The 
polypropylene suture group consisted of 50 patients, 
where a 7.5×15 cm mesh was secured using 
interrupted 2/0 Prolene sutures. In contrast, the 
stapler group also comprised 50 patients, with skin 
closure performed using a stainless-steel stapler 
used for securing the mesh. Subsequently, the 
wound was cleansed with pyodine, and an aseptic 
dressing was applied in both groups. Patients in both 
groups received Injections of Augmentin 1.2 gm 
during anesthesia induction and tablet Brufen as 
needed. Patients in both groups were monitored for 
three to six hours period until they had emptied their 
bladders, and they were safely discharged on the 
first postoperative day. Dressing guidelines and 
methods remained the same in both groups i.e., 
Mepore dressing opened after 72 hours of surgery 
and onwards changed 24 hourly. 

A follow-up review was scheduled in the outpatient 
department 7 days after surgery for clip/stitch 
removal and to gather information regarding 
wound complications. Complications were catego-
rized as surgical site infections (presence of pus 
discharge, inflammation, or fever > 100 °F) and 
post-operative pain (pain score>4 assessed using a 
visual analog scale). To ensure adequate follow-up, 
contact numbers of the patients were obtained. 
Bias and confounding factors were effectively man-
aged by strictly adhering to the exclusion criteria.

The collected data was managed and analyzed 
using SPSS version 23. Mean and SD were reported 
for numeric data like age, BMI, and pain score. 
Frequency and percentage were reported for 

gender and surgical site infection. Comparison 
between both groups was done using the 
Chi-square/Fisher exact test for surgical site infection 
and independent samples t-test for pain score. The 
level of significance was set at 5%.

RESULTS
A total of 100 patients were included who underwent 
Lichtenstein tension-free mesh hernioplasty. The mean 
age of the patients was 43.24±6.58 years and the 
mean BMI of the patients was 37.15±7.24 kg/m2. Of 100 
patients, 71% were males and 29% were females. In 
both groups, most of the patients were males. (Table 1)

INTRODUCTION
Diabetes mellitus (DM) constitutes a spectrum of 
persistent metabolic disorders originating from 
irregular glucose metabolism due to insufficient 
insulin production, compromised insulin function, or 
a combination of the two, leading to elevated 
blood sugar levels1. In 2013, diabetes affected 
approximately 382 million people globally, with 
projections foreseeing an increase to roughly 592 
million by 20352. Recent findings underscore a 
correlation between inflammation of the periodon-
tium and heightened blood sugar levels among 
individuals with type 2 DM3. It's worth noting that the 
incidence of periodontal disease is more 
pronounced in those with inadequately controlled 
Type 2 DMs when compared to individuals without 
systemic conditions4, 5.

Regular non-surgical periodontal therapy has 
proven to be effective in lowering blood sugar 
levels, leading to a notable and statistically signifi-
cant reduction of approximately 0.5 percentage 
points in glycated hemoglobin6-8. This effect of 
periodontal treatment on HbA1c levels is exempli-
fied by an average decline of 0.36% in HbA1c after 
three months8. 

Following the completion of dental treatment, Stew-
art et al. found that the intervention group had a 
decline in HbA1c levels from 9.5 to 7.6 (reflecting a 
decrease of 17.1%). Within this intervened group, 
reductions in HbA1c levels were noted: 7.6 to 6.6 to 
7.70, and 10.3 to 8.4 (18%) for the diet, oral hypogly-
cemic, and insulin subdivisions respectively. Notably, 
noteworthy changes of statistical significance were 
identified among subjects in the intervention group 
who underwent oral hypoglycemic treatment and 
insulin treatment9. 

Based on Madianos et al. research, the intervention 
group demonstrated a decline in HbA1c levels 
during the 3–4-month period, with the reduction 
ranging from -0.27% to -1.03%. At the 6-month 
post-intervention juncture, the HbA1c levels show-
cased a decrease varying from -0.02% (not statisti-
cally significant) to -1.18% (highly statistically signifi-
cant, p < 0.001).10 Sadia et al.11 observed a potential 
reduction in HbA1c levels among individuals under-
going treatment for periodontal disease, implying 
effective management of diabetes. Conversely, the 
group that did not receive treatment showed either 
no alteration or an elevation in HbA1c levels. The 
initial average HbA1c for the periodontitis treatment 
cohort measured 7.67±0.64, whereas the untreated 
group exhibited an average of 6.95±0.34 (p=0.279). 
After 3 months, the average HbA1c for the 
periodontitis treatment group lowered to 6.8±0.62, 
while the untreated group had an average of 
6.98±0.36 (p<0.001).

The rationale of this study was the scarcity of local 
data regarding the effects of Non-Surgical 
Periodontal Therapy on HbA1c levels among Type 2 
diabetic patients, as periodontal health depicted 
variations in different populations due to ethnic, 
genetic, and environmental reasons. Previously 
literature has shown periodontal therapy helped to 
lower the risk of systemic complications in diabetic 
patients. This study enhanced the dentist’s role as a 
part of the health team and also helped the 
clinician to educate patients and allow them to 
timely interventions which had significantly 
improved prognosis. Good teamwork among 
dentists and physician lead to adequate therapy 
results and ultimately reduces diabetes complica-
tions. The objective was to assess the influence of 
non-surgical periodontal therapy on glycated 
hemoglobin (HbA1c) levels in individuals with Type 2 
Diabetes.

METHODS
The quasi-experimental study was conducted at 
Khyber College of Dentistry, Peshawar from 1st 
February 2021 to 31st July 2021 after the approval of 
the institutional ethics review board of Khyber 
College of Dentistry, Peshawar with reference 
number 1245/AD/PG/R/KCD/2019, by non-probabil-
ity sampling. Written informed consent was 
obtained from all participants.

The participants included in the study were individu-
als with Type 2 diabetes, having a duration of more 
than 3 years (more is the cut–off for the duration of 
diabetes more are the chances for complications 
that’s why selected the midway from 3 years) and at 
least seven teeth per arch (to take data we need at 
least 7 teeth to be present in each arch for refer-
ence teeth) and at least seven teeth per arch. 
Exclusion criteria encompassed those diagnosed 
with type 1 diabetes, current smokers or those with a 
smoking history in the past 3 years, pregnant 
women, individuals taking medications that could 
affect study outcomes (such as calcium channel 
blockers, phenytoin, cyclosporine), and those with a 
history of periodontal therapy or periodontal diseas-
es like gingivitis or periodontitis in the last six months 
(as determined by clinical examination).

By using Open Epi, the calculated sample size was 
40 by taking baseline HbA1c of the treatment group 
(9.5±2.2) and after provision of Non-Surgical 
Periodontal therapy (7.6±1.4)4 among type 2 diabet-
ic patients having chronic periodontitis by keeping 
90% power of the test and 95% confidence interval 
to detect a mean difference of 1.94.

A comprehensive patient history was obtained, 
followed by an external examination. The initial 
intraoral clinical assessment for this research encom-
passed evaluating pocket depths (the measure-

ment from the free gingival margin to the pocket's 
base) and clinical attachment levels (the measure-
ment from the cemento-enamel junction to the 
pocket's base) at six specific sites (mid-buccal, 
mesio-buccal, disto-buccal, mesio-lingual, mid-lin-
gual, disto-lingual) on each tooth, utilizing the 
Williams Periodontal Probe. The mean probing 
pocket depth will be calculated from these mea-
surements (by dividing the number of sites probed 
by the number of teeth probed). Additionally, base-
line HbA1c levels were recorded, and Non-Surgical 
Periodontal therapy was administered. Patient 
education was conducted, and follow-up appoint-
ments were scheduled for after 3 months.

Following the completion of active periodontal 
treatment, subsequent follow-up assessments at the 
three-month mark encompassed all components of 
the initial examination including the measurement 
of HbA1c levels and periodontal pocket depth only, 
no other assessments were done.

Data analysis was done in SPSS 22.0. Frequency and 
percentages were calculated for categorical 

variables like gender and smoking status. Mean and 
Standard Deviation were calculated for numerical 
variables like duration of diabetes and HbA1c. A 
paired samples t-test was applied to assess the 
mean difference of HbA1c before & after interven-
tion. Effect modifiers like gender and smoking status, 
were stratified to check their effect on HbA1c 
before and after intervention by using an indepen-
dent sample T-test. A p-value < 0.05 was taken as 
the significance level.

RESULTS
In this study, the males (n=29, 58%) were more than 
females (n=21, 42%). Toothbrush oral hygiene mea-
sure (n=24, 48%) was the commonest type followed 
by miswak (n=16, 32%). The most frequent tooth 
brushing frequency was once a day (n=28, 56%) 
followed by twice a day (n=16, 32%). Most of our 
sample was non-smokers (n=44, 88%) while four 
cases smoked less than 10 cigarettes/day and two 
subjects smoked more than 10 cigarettes/day. The 
most common pattern for visits to a dentist was 
when symptomatic (n=34, 68%). (Table 1) DISCUSSION

This study aimed to evaluate the impact of non-sur-
gical periodontal therapy on HbA1c levels among 
Type 2 Diabetes patients receiving care at Khyber 
College of Dentistry in Peshawar, our study unveiled 
a remarkable and statistically significant reduction 
in HbA1c levels attributable to non-surgical 
periodontal treatment. In this study, we utilized 
HbA1c levels to record the glycemic level of the 
participants. HbA1c offers advantages over Fasting 
Blood Sugar (FBS) and Oral Glucose Tolerance tests 
(OGTT), including convenience, stability, and 
reduced stress-related fluctuations. However, these 
benefits must be weighed against higher costs, 
limited availability, and incomplete correlation with 
glucose levels. Long-term research shows a link 
between severe periodontitis, elevated HbA1c, and 
systemic issues in diabetes. Periodontitis may slightly 
elevate HbA1c in non-diabetics, potentially contrib-
uting to higher diabetes risk, but causality is not fully 
established3.

Recent research has suggested that periodontal 
infection might potentially disrupt the regulation of 
glycemic control by exacerbating insulin resistance. 
Consequently, non-surgical periodontal treatment, 
which disrupts the accumulation of bacterial 
plaque and addresses gingivitis, could potentially 
result in enhancements in glycemic levels9. This 
hypothesis gains support from studies that have 
observed a beneficial influence on diabetes sugar 
levels after periodontal intervention. However, it's 
noteworthy that specific studies have not definitively 
established a direct cause-and-effect relationship, 
potentially due to insufficient time for the adequate 
healing of periodontal tissues or inadequate man-
agement of periodontitis. Furthermore, variables 

such as diet, physical activity, and the use of antidi-
abetic medications might significantly impact 
HbA1c levels, thereby complicating the ability to 
distinctly observe the metabolic effects of periodon-
tal treatment4.

Numerous investigations have examined the impact 
of non-surgical periodontal therapy on blood sugar 
levels in individuals with diabetes. Both non-diabetic 
and diabetic patients experience similar short-term 
benefits as a result of non-surgical periodontal thera-
py, which encompasses reductions in pocket depth, 
enhancements in clinical attachment level (CAL), 
and modifications in subgingival microbiota5.

Liambés et al observed slight shifts in mean HbA1c, 
around 0.07%, which did not exhibit a statistically 
significant distinction after scaling in type 1 diabetic 
patients over a 3-month duration12. Similarly, Smith et 
al found that non-surgical periodontal therapy did 
not influence HbA1c levels in type 1 diabetic 
patients with inadequate control13. These similar 
conclusions were drawn from the Aldridge et al. 
study, which revealed no reduction in the level of 
HbA1c following periodontal therapy in type 1 
diabetics suffering from severe periodontal loss14. 
Engebretsons et al. demonstrated that non-surgical 
periodontal therapy in type 2 diabetic patients with 
chronic periodontitis did not yield improvements in 
glycemic control for diabetes15. In consideration of 
these outcomes, the use of non-surgical periodontal 
treatment to decrease blood sugar levels may lack 
substantial justification. Gay et al in a randomized 
clinical trial involving 152 types 2 DM patients having 
periodontitis, found no statistically significant distinc-
tions in the changes in HbA1c levels16.

Table 1: Frequency of gender, oral hygiene, brushing, smoking, number of cigarettes smoked, and visits dentist.

Characteristics n (%)

Gender
Male 29(58)

Female 21(42)

Oral hygiene measure

No 7(14)

Toothbrush 24(48)

Miswak 16(32)

Others 3(6)

Frequency of brushing

Never 6(12)

Once daily 28(56)

Twice daily 16(32)

Smoking

Never Smoke 32(64)

Former 12(24)

current smoker 6(12)

Number of cigarettes smoked

Nil 44(88)

<10 Cigarette/day 4(8)

>10 Cigarette/day 2(4)

Visit dentist

Every 6 month 5(10)

Once a year 11(22)

When symptomatic 34(68)

In contrast, Farria-Almeida et al. showed a signifi-
cant 5.7% decrease in HbA1c levels among type 2 
diabetics using non-surgical periodontal therapy17. 
Dağ et al. and Auyeung et al. found significant 
HbA1c reduction with this therapy in well-controlled 
diabetics18,19. Recent systematic reviews have 
reported blood sugar improvements, with an aver-
age reduction of about 0.4%  in HbA1c after non-sur-
gical periodontal treatment13. Another study found 
an average -0.36% decrease in glycosylated HbA1c 
among type 2 diabetes patients15. A 1% HbA1c 
decrease is suggested to correlate with a 35% lower 
risk of microvascular complications20. A recent 
paper published in 2023 also found that periodontal 
intervention decreases blood glucose level 21.

The disagreement in the literature can be attributed 
to factors such as the patient's genetics, the scale 
used to measure blood sugar, and the severity of 
diabetes mellitus. However, this is a study with a 
single center and a small sample size. Further studies 
with larger sample sizes and a multi-center 
case-control design are needed to better investi-
gate this area. Additionally, these studies should 
consider the effects of hypoglycemic medications 
on HbA1c levels. It is important to note that this study 
does not include patients with well-controlled 
diabetes.

CONCLUSION
Based on our research findings, we can conclude 
that non-surgical periodontal treatments, such as 
scaling and root planning, lead to a significant and 
statistically proven reduction in HbA1c levels. Nota-
bly, the effectiveness of this intervention extends 
across diverse demographics, including both 
genders, smokers, non-smokers, all age groups, 
individuals of varying weight categories, and those 
with different frequencies of oral hygiene practices.
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INTRODUCTION
Hernia repair is a prevalent surgical procedure 
performed worldwide, with a staggering number of 
over 20 million individuals undergoing the treatment 
annually1,2. Among the different types of hernias, 
inguinal hernia is the most frequent one, accounting 
for 73% of all hernia cases, with a lifetime risk of 3% in 
females and 27% in males1,3. However, the proce-
dure has challenges, literature reveals that surgical 
site infection (0.48%), bleeding (0.86%), and other 
complications (0.41%) are significantly associated 
with inguinal hernia repair1, 3. Surgical site infection is 
a major concern following inguinal hernia repair, 
potentially leading to extended hospital stays, 
increased morbidity, patient discomfort, and higher 
healthcare costs4,5. Identifying and minimizing risk 
factors of surgical site infection is crucial for achiev-
ing successful outcomes4, 5.

Numerous techniques have been explored for wound 
closure aimed at decreasing the rate of surgical site 
infections. Among the various methods, two primary 
approaches have gained popularity i.e., skin staples 
and skin sutures6-9. Polypropylene sutures, known for 
their monofilament structure and biologically inert 
properties, are the established method for securing 
the mesh along the posterior inguinal canal wall. Their 
use is associated with a lower likelihood of infections8, 9. 
However, there has been a recent adoption of skin 
staples made from stainless steel, which offer the 
advantage of easier placement and result in a 
remarkable 80% reduction in wound closure time 
when compared to polypropylene sutures6, 7, 10. 

Research by Khulique et al. also found lower surgical 
site infection in mesh securing with skin staples as 
compared to conventional pro-lene 2/0 sutures 
(3.1% vs 12.3%, p=0.048). However, there was an 
insignificant difference in the incidence of seroma 
formation (p=0.403) and urinary retention between 
both groups (p=0.380) 11. Similarly, Munghate et al. 
reported 24% of wound infections in the suture 
group and 4% in the stapler group (p=0.001)6. 

In Pakistan, the prevalence of inguinal hernias is 
considerable, impacting both males and females.11 
Given the healthcare landscape of the country, it 
becomes imperative to find effective strategies for 
mitigating the occurrence of surgical site infections 
following inguinal hernioplasty. Therefore, this study 
aimed to conduct a comparative analysis between 
skin staples and skin sutures in inguinal hernioplasty, 
specifically focusing on their impact on surgical site 
infection rates. The findings from this research are 
expected to play a pivotal role in optimizing surgical 
outcomes and enhancing post-operative recovery 
for patients in Pakistan.

METHODS
From September 2022 to June 2023, a randomized 

control trial study was carried out at the Department 
of Surgery, Kulsoom Bai Valika Hospital in Karachi, 
Pakistan. Sample size calculation was performed on 
the Open Epi sample size calculator. The total sample 
size was 96 i.e. 48 patients in each group were estimat-
ed using statistics of wound infection as 24% in the 
suture group6 and 4% in the stapler group, power of 
test as 80% and 95% confidence level6. However, we 
have included 50 patients in each group. Patients of 
age more than 18 years of either gender having 
inguinal hernias, who underwent elective hernioplasty 
under general or spinal anesthesia were included in 
the study. Patients with congenital, irreducible, and 
sliding or massive scrotal hernias, strangulated and 
obstructed hernias, and patients with hypertension, 
diabetes, or coagulation disorders were not included 
in the study.

Ethical approval of the study was obtained from the 
ethical review committee. Written informed consent 
was obtained from all the eligible patients and 
information regarding age, gender, and BMI was 
collected. A total of 100 patients who underwent 
Lichtenstein tension-free mesh hernioplasty were 
divided into two groups: the polypropylene suture 
group (n=50) and the stapler group (n=50). The 
polypropylene suture group consisted of 50 patients, 
where a 7.5×15 cm mesh was secured using 
interrupted 2/0 Prolene sutures. In contrast, the 
stapler group also comprised 50 patients, with skin 
closure performed using a stainless-steel stapler 
used for securing the mesh. Subsequently, the 
wound was cleansed with pyodine, and an aseptic 
dressing was applied in both groups. Patients in both 
groups received Injections of Augmentin 1.2 gm 
during anesthesia induction and tablet Brufen as 
needed. Patients in both groups were monitored for 
three to six hours period until they had emptied their 
bladders, and they were safely discharged on the 
first postoperative day. Dressing guidelines and 
methods remained the same in both groups i.e., 
Mepore dressing opened after 72 hours of surgery 
and onwards changed 24 hourly. 

A follow-up review was scheduled in the outpatient 
department 7 days after surgery for clip/stitch 
removal and to gather information regarding 
wound complications. Complications were catego-
rized as surgical site infections (presence of pus 
discharge, inflammation, or fever > 100 °F) and 
post-operative pain (pain score>4 assessed using a 
visual analog scale). To ensure adequate follow-up, 
contact numbers of the patients were obtained. 
Bias and confounding factors were effectively man-
aged by strictly adhering to the exclusion criteria.

The collected data was managed and analyzed 
using SPSS version 23. Mean and SD were reported 
for numeric data like age, BMI, and pain score. 
Frequency and percentage were reported for 

gender and surgical site infection. Comparison 
between both groups was done using the 
Chi-square/Fisher exact test for surgical site infection 
and independent samples t-test for pain score. The 
level of significance was set at 5%.

RESULTS
A total of 100 patients were included who underwent 
Lichtenstein tension-free mesh hernioplasty. The mean 
age of the patients was 43.24±6.58 years and the 
mean BMI of the patients was 37.15±7.24 kg/m2. Of 100 
patients, 71% were males and 29% were females. In 
both groups, most of the patients were males. (Table 1)

The participants in the study had an average age of 
51.16 years, with a standard deviation of 8.33. The 
age range varied from 35 to 67 years. The average 
weight of the participants was 70.56 kg, with a 
standard deviation of 12.03. The weight ranged from 
45 to 94 kg. The initial HbA1c levels (pre-intervention) 
had a mean of 9.048%, with a standard deviation of 
0.73. The range of these levels was from 7.6% to 
10.1%. After the intervention, the HbA1c levels 
(post-intervention) decreased, with a mean of 
6.928% and a standard deviation of 0.866. The 
post-intervention HbA1c levels ranged from 5.3% to 
8.6%. Eighteen participants were in the age group 
46-55 years (36%) and above 55 years (36%) while 
the age group 35-45 years has 14(28%).  

The mean value of HbA1C was less post-non-surgi-

cal periodontal therapy (6.928±0.866%) than 
pre-treatment (9.048±0.73%). These results were 
statistically significant (p<0.001). In both genders, 
the HbA1C level was reduced statistically after 
receiving non-surgical periodontal therapy 
(p<0.001).  The post-surgical HbA1C level in males 
was 6.93±0.87% and in females was 6.91±0.86%.  
Similarly, the comparison of pre-and post-non-surgi-
cal periodontal therapy on HbA1C stratified by age 
groups shows that all HbA1c levels reduced after 
non-surgical periodontal treatment statistically 
significantly (p=0.01). Weight has no association with 
the results of our study. In all weight groups, the 
reduction in HbA1C after non-surgical periodontal 
therapy was very highly statistically significant 
(p<0.001). (Table 2)

DISCUSSION
This study aimed to evaluate the impact of non-sur-
gical periodontal therapy on HbA1c levels among 
Type 2 Diabetes patients receiving care at Khyber 
College of Dentistry in Peshawar, our study unveiled 
a remarkable and statistically significant reduction 
in HbA1c levels attributable to non-surgical 
periodontal treatment. In this study, we utilized 
HbA1c levels to record the glycemic level of the 
participants. HbA1c offers advantages over Fasting 
Blood Sugar (FBS) and Oral Glucose Tolerance tests 
(OGTT), including convenience, stability, and 
reduced stress-related fluctuations. However, these 
benefits must be weighed against higher costs, 
limited availability, and incomplete correlation with 
glucose levels. Long-term research shows a link 
between severe periodontitis, elevated HbA1c, and 
systemic issues in diabetes. Periodontitis may slightly 
elevate HbA1c in non-diabetics, potentially contrib-
uting to higher diabetes risk, but causality is not fully 
established3.

Recent research has suggested that periodontal 
infection might potentially disrupt the regulation of 
glycemic control by exacerbating insulin resistance. 
Consequently, non-surgical periodontal treatment, 
which disrupts the accumulation of bacterial 
plaque and addresses gingivitis, could potentially 
result in enhancements in glycemic levels9. This 
hypothesis gains support from studies that have 
observed a beneficial influence on diabetes sugar 
levels after periodontal intervention. However, it's 
noteworthy that specific studies have not definitively 
established a direct cause-and-effect relationship, 
potentially due to insufficient time for the adequate 
healing of periodontal tissues or inadequate man-
agement of periodontitis. Furthermore, variables 

such as diet, physical activity, and the use of antidi-
abetic medications might significantly impact 
HbA1c levels, thereby complicating the ability to 
distinctly observe the metabolic effects of periodon-
tal treatment4.

Numerous investigations have examined the impact 
of non-surgical periodontal therapy on blood sugar 
levels in individuals with diabetes. Both non-diabetic 
and diabetic patients experience similar short-term 
benefits as a result of non-surgical periodontal thera-
py, which encompasses reductions in pocket depth, 
enhancements in clinical attachment level (CAL), 
and modifications in subgingival microbiota5.

Liambés et al observed slight shifts in mean HbA1c, 
around 0.07%, which did not exhibit a statistically 
significant distinction after scaling in type 1 diabetic 
patients over a 3-month duration12. Similarly, Smith et 
al found that non-surgical periodontal therapy did 
not influence HbA1c levels in type 1 diabetic 
patients with inadequate control13. These similar 
conclusions were drawn from the Aldridge et al. 
study, which revealed no reduction in the level of 
HbA1c following periodontal therapy in type 1 
diabetics suffering from severe periodontal loss14. 
Engebretsons et al. demonstrated that non-surgical 
periodontal therapy in type 2 diabetic patients with 
chronic periodontitis did not yield improvements in 
glycemic control for diabetes15. In consideration of 
these outcomes, the use of non-surgical periodontal 
treatment to decrease blood sugar levels may lack 
substantial justification. Gay et al in a randomized 
clinical trial involving 152 types 2 DM patients having 
periodontitis, found no statistically significant distinc-
tions in the changes in HbA1c levels16.

Smoking has no significant association for smoking 
with the effect of non-surgical periodontal therapy 
on HbA1C. Irrespective of smoking status (no, 
former, or current smoker) the reduction of HbA1C 
level was statistically significant (P<0.01).  Similarly, 

no significant association between oral hygiene 
measures, frequency of brushing, and visits to a 
dentist with the effect of non-surgical periodontal 
therapy on HbA1C. (Table 3)

Table 2: Comparison of pre- and post-non-surgical periodontal therapy on HbA1c stratified by demographic data.
Characteristics Pre HbA1C (%) Post

HbA1C (%)
p-value

Overall participants 9.048±0.73 6.928±0.866 <0.001

Gender
Male 9.07±0.791 6.93±0.87 <0.001

Female 9.01±0.67 6.91±0.86 <0.001

Age groups (years)

35-45 9.17±0.75 7.13±0.95 <0.001

46-55 8.9±0.71 6.79±0.9 <0.001

56 and above 9.0±0.74 6.9±0.76 <0.001

Weight (Kg)

45-55 8.7±0.57 6.87±1.26 0.031

56-65 9.32±0.66 7.33±0.676 <0.001

66-75 9.13±0.62 6.91±0.68 <0.001

76-85 8.93±0.81 6.68±0.85 <0.001

86 and above 8.7±1.0 6.58±1.24 <0.001

Smoking

Never Smoke 9.01±0.77 6.9438±0.94 <0.001

Former smoker 9.1±0.811 6.9438±0.94 <0.001

Current smoker 9.1±0.3847 6.91±0.560 <0.001

*Paired t-test

In contrast, Farria-Almeida et al. showed a signifi-
cant 5.7% decrease in HbA1c levels among type 2 
diabetics using non-surgical periodontal therapy17. 
Dağ et al. and Auyeung et al. found significant 
HbA1c reduction with this therapy in well-controlled 
diabetics18,19. Recent systematic reviews have 
reported blood sugar improvements, with an aver-
age reduction of about 0.4%  in HbA1c after non-sur-
gical periodontal treatment13. Another study found 
an average -0.36% decrease in glycosylated HbA1c 
among type 2 diabetes patients15. A 1% HbA1c 
decrease is suggested to correlate with a 35% lower 
risk of microvascular complications20. A recent 
paper published in 2023 also found that periodontal 
intervention decreases blood glucose level 21.

The disagreement in the literature can be attributed 
to factors such as the patient's genetics, the scale 
used to measure blood sugar, and the severity of 
diabetes mellitus. However, this is a study with a 
single center and a small sample size. Further studies 
with larger sample sizes and a multi-center 
case-control design are needed to better investi-
gate this area. Additionally, these studies should 
consider the effects of hypoglycemic medications 
on HbA1c levels. It is important to note that this study 
does not include patients with well-controlled 
diabetes.

CONCLUSION
Based on our research findings, we can conclude 
that non-surgical periodontal treatments, such as 
scaling and root planning, lead to a significant and 
statistically proven reduction in HbA1c levels. Nota-
bly, the effectiveness of this intervention extends 
across diverse demographics, including both 
genders, smokers, non-smokers, all age groups, 
individuals of varying weight categories, and those 
with different frequencies of oral hygiene practices.
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INTRODUCTION
Hernia repair is a prevalent surgical procedure 
performed worldwide, with a staggering number of 
over 20 million individuals undergoing the treatment 
annually1,2. Among the different types of hernias, 
inguinal hernia is the most frequent one, accounting 
for 73% of all hernia cases, with a lifetime risk of 3% in 
females and 27% in males1,3. However, the proce-
dure has challenges, literature reveals that surgical 
site infection (0.48%), bleeding (0.86%), and other 
complications (0.41%) are significantly associated 
with inguinal hernia repair1, 3. Surgical site infection is 
a major concern following inguinal hernia repair, 
potentially leading to extended hospital stays, 
increased morbidity, patient discomfort, and higher 
healthcare costs4,5. Identifying and minimizing risk 
factors of surgical site infection is crucial for achiev-
ing successful outcomes4, 5.

Numerous techniques have been explored for wound 
closure aimed at decreasing the rate of surgical site 
infections. Among the various methods, two primary 
approaches have gained popularity i.e., skin staples 
and skin sutures6-9. Polypropylene sutures, known for 
their monofilament structure and biologically inert 
properties, are the established method for securing 
the mesh along the posterior inguinal canal wall. Their 
use is associated with a lower likelihood of infections8, 9. 
However, there has been a recent adoption of skin 
staples made from stainless steel, which offer the 
advantage of easier placement and result in a 
remarkable 80% reduction in wound closure time 
when compared to polypropylene sutures6, 7, 10. 

Research by Khulique et al. also found lower surgical 
site infection in mesh securing with skin staples as 
compared to conventional pro-lene 2/0 sutures 
(3.1% vs 12.3%, p=0.048). However, there was an 
insignificant difference in the incidence of seroma 
formation (p=0.403) and urinary retention between 
both groups (p=0.380) 11. Similarly, Munghate et al. 
reported 24% of wound infections in the suture 
group and 4% in the stapler group (p=0.001)6. 

In Pakistan, the prevalence of inguinal hernias is 
considerable, impacting both males and females.11 
Given the healthcare landscape of the country, it 
becomes imperative to find effective strategies for 
mitigating the occurrence of surgical site infections 
following inguinal hernioplasty. Therefore, this study 
aimed to conduct a comparative analysis between 
skin staples and skin sutures in inguinal hernioplasty, 
specifically focusing on their impact on surgical site 
infection rates. The findings from this research are 
expected to play a pivotal role in optimizing surgical 
outcomes and enhancing post-operative recovery 
for patients in Pakistan.

METHODS
From September 2022 to June 2023, a randomized 

control trial study was carried out at the Department 
of Surgery, Kulsoom Bai Valika Hospital in Karachi, 
Pakistan. Sample size calculation was performed on 
the Open Epi sample size calculator. The total sample 
size was 96 i.e. 48 patients in each group were estimat-
ed using statistics of wound infection as 24% in the 
suture group6 and 4% in the stapler group, power of 
test as 80% and 95% confidence level6. However, we 
have included 50 patients in each group. Patients of 
age more than 18 years of either gender having 
inguinal hernias, who underwent elective hernioplasty 
under general or spinal anesthesia were included in 
the study. Patients with congenital, irreducible, and 
sliding or massive scrotal hernias, strangulated and 
obstructed hernias, and patients with hypertension, 
diabetes, or coagulation disorders were not included 
in the study.

Ethical approval of the study was obtained from the 
ethical review committee. Written informed consent 
was obtained from all the eligible patients and 
information regarding age, gender, and BMI was 
collected. A total of 100 patients who underwent 
Lichtenstein tension-free mesh hernioplasty were 
divided into two groups: the polypropylene suture 
group (n=50) and the stapler group (n=50). The 
polypropylene suture group consisted of 50 patients, 
where a 7.5×15 cm mesh was secured using 
interrupted 2/0 Prolene sutures. In contrast, the 
stapler group also comprised 50 patients, with skin 
closure performed using a stainless-steel stapler 
used for securing the mesh. Subsequently, the 
wound was cleansed with pyodine, and an aseptic 
dressing was applied in both groups. Patients in both 
groups received Injections of Augmentin 1.2 gm 
during anesthesia induction and tablet Brufen as 
needed. Patients in both groups were monitored for 
three to six hours period until they had emptied their 
bladders, and they were safely discharged on the 
first postoperative day. Dressing guidelines and 
methods remained the same in both groups i.e., 
Mepore dressing opened after 72 hours of surgery 
and onwards changed 24 hourly. 

A follow-up review was scheduled in the outpatient 
department 7 days after surgery for clip/stitch 
removal and to gather information regarding 
wound complications. Complications were catego-
rized as surgical site infections (presence of pus 
discharge, inflammation, or fever > 100 °F) and 
post-operative pain (pain score>4 assessed using a 
visual analog scale). To ensure adequate follow-up, 
contact numbers of the patients were obtained. 
Bias and confounding factors were effectively man-
aged by strictly adhering to the exclusion criteria.

The collected data was managed and analyzed 
using SPSS version 23. Mean and SD were reported 
for numeric data like age, BMI, and pain score. 
Frequency and percentage were reported for 

gender and surgical site infection. Comparison 
between both groups was done using the 
Chi-square/Fisher exact test for surgical site infection 
and independent samples t-test for pain score. The 
level of significance was set at 5%.

RESULTS
A total of 100 patients were included who underwent 
Lichtenstein tension-free mesh hernioplasty. The mean 
age of the patients was 43.24±6.58 years and the 
mean BMI of the patients was 37.15±7.24 kg/m2. Of 100 
patients, 71% were males and 29% were females. In 
both groups, most of the patients were males. (Table 1)

DISCUSSION
This study aimed to evaluate the impact of non-sur-
gical periodontal therapy on HbA1c levels among 
Type 2 Diabetes patients receiving care at Khyber 
College of Dentistry in Peshawar, our study unveiled 
a remarkable and statistically significant reduction 
in HbA1c levels attributable to non-surgical 
periodontal treatment. In this study, we utilized 
HbA1c levels to record the glycemic level of the 
participants. HbA1c offers advantages over Fasting 
Blood Sugar (FBS) and Oral Glucose Tolerance tests 
(OGTT), including convenience, stability, and 
reduced stress-related fluctuations. However, these 
benefits must be weighed against higher costs, 
limited availability, and incomplete correlation with 
glucose levels. Long-term research shows a link 
between severe periodontitis, elevated HbA1c, and 
systemic issues in diabetes. Periodontitis may slightly 
elevate HbA1c in non-diabetics, potentially contrib-
uting to higher diabetes risk, but causality is not fully 
established3.

Recent research has suggested that periodontal 
infection might potentially disrupt the regulation of 
glycemic control by exacerbating insulin resistance. 
Consequently, non-surgical periodontal treatment, 
which disrupts the accumulation of bacterial 
plaque and addresses gingivitis, could potentially 
result in enhancements in glycemic levels9. This 
hypothesis gains support from studies that have 
observed a beneficial influence on diabetes sugar 
levels after periodontal intervention. However, it's 
noteworthy that specific studies have not definitively 
established a direct cause-and-effect relationship, 
potentially due to insufficient time for the adequate 
healing of periodontal tissues or inadequate man-
agement of periodontitis. Furthermore, variables 

such as diet, physical activity, and the use of antidi-
abetic medications might significantly impact 
HbA1c levels, thereby complicating the ability to 
distinctly observe the metabolic effects of periodon-
tal treatment4.

Numerous investigations have examined the impact 
of non-surgical periodontal therapy on blood sugar 
levels in individuals with diabetes. Both non-diabetic 
and diabetic patients experience similar short-term 
benefits as a result of non-surgical periodontal thera-
py, which encompasses reductions in pocket depth, 
enhancements in clinical attachment level (CAL), 
and modifications in subgingival microbiota5.

Liambés et al observed slight shifts in mean HbA1c, 
around 0.07%, which did not exhibit a statistically 
significant distinction after scaling in type 1 diabetic 
patients over a 3-month duration12. Similarly, Smith et 
al found that non-surgical periodontal therapy did 
not influence HbA1c levels in type 1 diabetic 
patients with inadequate control13. These similar 
conclusions were drawn from the Aldridge et al. 
study, which revealed no reduction in the level of 
HbA1c following periodontal therapy in type 1 
diabetics suffering from severe periodontal loss14. 
Engebretsons et al. demonstrated that non-surgical 
periodontal therapy in type 2 diabetic patients with 
chronic periodontitis did not yield improvements in 
glycemic control for diabetes15. In consideration of 
these outcomes, the use of non-surgical periodontal 
treatment to decrease blood sugar levels may lack 
substantial justification. Gay et al in a randomized 
clinical trial involving 152 types 2 DM patients having 
periodontitis, found no statistically significant distinc-
tions in the changes in HbA1c levels16.

Table 3: Comparison of pre-and post-non-surgical periodontal therapy on HbA1C stratified by oral
hygiene measures.

Characteristic
Pre

HbA1C (%)

Post

HbA1C (%)
p-value

Oral Hygiene Measure

Nil 9.37±0.518 7.41±0.681 <0.001

Toothbrush 9.07±0.77 6.99±0.92 <0.001

Miswak 8.8±0.76 6.66±0.82 <0.001

Frequency of brushing

Others 8.93±0.72 9.26±0.48 NA

Never 7.36±0.733 9.057±0.70 0.001

Once daily 6.87±0.778 8.95±0.8748 <0.001

Twice daily 6.85±1.04 8.98±0.80 <0.001

Visit dentist

Every 6 month 6.68±0.801 8.87±0.76 <0.001

Once a year 8.87±0.76 6.98±1.14 NA

When symptomatic 9.11±0.73 6.94±0.790 <0.001

*Paired t-test

In contrast, Farria-Almeida et al. showed a signifi-
cant 5.7% decrease in HbA1c levels among type 2 
diabetics using non-surgical periodontal therapy17. 
Dağ et al. and Auyeung et al. found significant 
HbA1c reduction with this therapy in well-controlled 
diabetics18,19. Recent systematic reviews have 
reported blood sugar improvements, with an aver-
age reduction of about 0.4%  in HbA1c after non-sur-
gical periodontal treatment13. Another study found 
an average -0.36% decrease in glycosylated HbA1c 
among type 2 diabetes patients15. A 1% HbA1c 
decrease is suggested to correlate with a 35% lower 
risk of microvascular complications20. A recent 
paper published in 2023 also found that periodontal 
intervention decreases blood glucose level 21.

The disagreement in the literature can be attributed 
to factors such as the patient's genetics, the scale 
used to measure blood sugar, and the severity of 
diabetes mellitus. However, this is a study with a 
single center and a small sample size. Further studies 
with larger sample sizes and a multi-center 
case-control design are needed to better investi-
gate this area. Additionally, these studies should 
consider the effects of hypoglycemic medications 
on HbA1c levels. It is important to note that this study 
does not include patients with well-controlled 
diabetes.

CONCLUSION
Based on our research findings, we can conclude 
that non-surgical periodontal treatments, such as 
scaling and root planning, lead to a significant and 
statistically proven reduction in HbA1c levels. Nota-
bly, the effectiveness of this intervention extends 
across diverse demographics, including both 
genders, smokers, non-smokers, all age groups, 
individuals of varying weight categories, and those 
with different frequencies of oral hygiene practices.
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INTRODUCTION
Hernia repair is a prevalent surgical procedure 
performed worldwide, with a staggering number of 
over 20 million individuals undergoing the treatment 
annually1,2. Among the different types of hernias, 
inguinal hernia is the most frequent one, accounting 
for 73% of all hernia cases, with a lifetime risk of 3% in 
females and 27% in males1,3. However, the proce-
dure has challenges, literature reveals that surgical 
site infection (0.48%), bleeding (0.86%), and other 
complications (0.41%) are significantly associated 
with inguinal hernia repair1, 3. Surgical site infection is 
a major concern following inguinal hernia repair, 
potentially leading to extended hospital stays, 
increased morbidity, patient discomfort, and higher 
healthcare costs4,5. Identifying and minimizing risk 
factors of surgical site infection is crucial for achiev-
ing successful outcomes4, 5.

Numerous techniques have been explored for wound 
closure aimed at decreasing the rate of surgical site 
infections. Among the various methods, two primary 
approaches have gained popularity i.e., skin staples 
and skin sutures6-9. Polypropylene sutures, known for 
their monofilament structure and biologically inert 
properties, are the established method for securing 
the mesh along the posterior inguinal canal wall. Their 
use is associated with a lower likelihood of infections8, 9. 
However, there has been a recent adoption of skin 
staples made from stainless steel, which offer the 
advantage of easier placement and result in a 
remarkable 80% reduction in wound closure time 
when compared to polypropylene sutures6, 7, 10. 

Research by Khulique et al. also found lower surgical 
site infection in mesh securing with skin staples as 
compared to conventional pro-lene 2/0 sutures 
(3.1% vs 12.3%, p=0.048). However, there was an 
insignificant difference in the incidence of seroma 
formation (p=0.403) and urinary retention between 
both groups (p=0.380) 11. Similarly, Munghate et al. 
reported 24% of wound infections in the suture 
group and 4% in the stapler group (p=0.001)6. 

In Pakistan, the prevalence of inguinal hernias is 
considerable, impacting both males and females.11 
Given the healthcare landscape of the country, it 
becomes imperative to find effective strategies for 
mitigating the occurrence of surgical site infections 
following inguinal hernioplasty. Therefore, this study 
aimed to conduct a comparative analysis between 
skin staples and skin sutures in inguinal hernioplasty, 
specifically focusing on their impact on surgical site 
infection rates. The findings from this research are 
expected to play a pivotal role in optimizing surgical 
outcomes and enhancing post-operative recovery 
for patients in Pakistan.

METHODS
From September 2022 to June 2023, a randomized 

control trial study was carried out at the Department 
of Surgery, Kulsoom Bai Valika Hospital in Karachi, 
Pakistan. Sample size calculation was performed on 
the Open Epi sample size calculator. The total sample 
size was 96 i.e. 48 patients in each group were estimat-
ed using statistics of wound infection as 24% in the 
suture group6 and 4% in the stapler group, power of 
test as 80% and 95% confidence level6. However, we 
have included 50 patients in each group. Patients of 
age more than 18 years of either gender having 
inguinal hernias, who underwent elective hernioplasty 
under general or spinal anesthesia were included in 
the study. Patients with congenital, irreducible, and 
sliding or massive scrotal hernias, strangulated and 
obstructed hernias, and patients with hypertension, 
diabetes, or coagulation disorders were not included 
in the study.

Ethical approval of the study was obtained from the 
ethical review committee. Written informed consent 
was obtained from all the eligible patients and 
information regarding age, gender, and BMI was 
collected. A total of 100 patients who underwent 
Lichtenstein tension-free mesh hernioplasty were 
divided into two groups: the polypropylene suture 
group (n=50) and the stapler group (n=50). The 
polypropylene suture group consisted of 50 patients, 
where a 7.5×15 cm mesh was secured using 
interrupted 2/0 Prolene sutures. In contrast, the 
stapler group also comprised 50 patients, with skin 
closure performed using a stainless-steel stapler 
used for securing the mesh. Subsequently, the 
wound was cleansed with pyodine, and an aseptic 
dressing was applied in both groups. Patients in both 
groups received Injections of Augmentin 1.2 gm 
during anesthesia induction and tablet Brufen as 
needed. Patients in both groups were monitored for 
three to six hours period until they had emptied their 
bladders, and they were safely discharged on the 
first postoperative day. Dressing guidelines and 
methods remained the same in both groups i.e., 
Mepore dressing opened after 72 hours of surgery 
and onwards changed 24 hourly. 

A follow-up review was scheduled in the outpatient 
department 7 days after surgery for clip/stitch 
removal and to gather information regarding 
wound complications. Complications were catego-
rized as surgical site infections (presence of pus 
discharge, inflammation, or fever > 100 °F) and 
post-operative pain (pain score>4 assessed using a 
visual analog scale). To ensure adequate follow-up, 
contact numbers of the patients were obtained. 
Bias and confounding factors were effectively man-
aged by strictly adhering to the exclusion criteria.

The collected data was managed and analyzed 
using SPSS version 23. Mean and SD were reported 
for numeric data like age, BMI, and pain score. 
Frequency and percentage were reported for 

gender and surgical site infection. Comparison 
between both groups was done using the 
Chi-square/Fisher exact test for surgical site infection 
and independent samples t-test for pain score. The 
level of significance was set at 5%.

RESULTS
A total of 100 patients were included who underwent 
Lichtenstein tension-free mesh hernioplasty. The mean 
age of the patients was 43.24±6.58 years and the 
mean BMI of the patients was 37.15±7.24 kg/m2. Of 100 
patients, 71% were males and 29% were females. In 
both groups, most of the patients were males. (Table 1)

DISCUSSION
This study aimed to evaluate the impact of non-sur-
gical periodontal therapy on HbA1c levels among 
Type 2 Diabetes patients receiving care at Khyber 
College of Dentistry in Peshawar, our study unveiled 
a remarkable and statistically significant reduction 
in HbA1c levels attributable to non-surgical 
periodontal treatment. In this study, we utilized 
HbA1c levels to record the glycemic level of the 
participants. HbA1c offers advantages over Fasting 
Blood Sugar (FBS) and Oral Glucose Tolerance tests 
(OGTT), including convenience, stability, and 
reduced stress-related fluctuations. However, these 
benefits must be weighed against higher costs, 
limited availability, and incomplete correlation with 
glucose levels. Long-term research shows a link 
between severe periodontitis, elevated HbA1c, and 
systemic issues in diabetes. Periodontitis may slightly 
elevate HbA1c in non-diabetics, potentially contrib-
uting to higher diabetes risk, but causality is not fully 
established3.

Recent research has suggested that periodontal 
infection might potentially disrupt the regulation of 
glycemic control by exacerbating insulin resistance. 
Consequently, non-surgical periodontal treatment, 
which disrupts the accumulation of bacterial 
plaque and addresses gingivitis, could potentially 
result in enhancements in glycemic levels9. This 
hypothesis gains support from studies that have 
observed a beneficial influence on diabetes sugar 
levels after periodontal intervention. However, it's 
noteworthy that specific studies have not definitively 
established a direct cause-and-effect relationship, 
potentially due to insufficient time for the adequate 
healing of periodontal tissues or inadequate man-
agement of periodontitis. Furthermore, variables 

such as diet, physical activity, and the use of antidi-
abetic medications might significantly impact 
HbA1c levels, thereby complicating the ability to 
distinctly observe the metabolic effects of periodon-
tal treatment4.

Numerous investigations have examined the impact 
of non-surgical periodontal therapy on blood sugar 
levels in individuals with diabetes. Both non-diabetic 
and diabetic patients experience similar short-term 
benefits as a result of non-surgical periodontal thera-
py, which encompasses reductions in pocket depth, 
enhancements in clinical attachment level (CAL), 
and modifications in subgingival microbiota5.

Liambés et al observed slight shifts in mean HbA1c, 
around 0.07%, which did not exhibit a statistically 
significant distinction after scaling in type 1 diabetic 
patients over a 3-month duration12. Similarly, Smith et 
al found that non-surgical periodontal therapy did 
not influence HbA1c levels in type 1 diabetic 
patients with inadequate control13. These similar 
conclusions were drawn from the Aldridge et al. 
study, which revealed no reduction in the level of 
HbA1c following periodontal therapy in type 1 
diabetics suffering from severe periodontal loss14. 
Engebretsons et al. demonstrated that non-surgical 
periodontal therapy in type 2 diabetic patients with 
chronic periodontitis did not yield improvements in 
glycemic control for diabetes15. In consideration of 
these outcomes, the use of non-surgical periodontal 
treatment to decrease blood sugar levels may lack 
substantial justification. Gay et al in a randomized 
clinical trial involving 152 types 2 DM patients having 
periodontitis, found no statistically significant distinc-
tions in the changes in HbA1c levels16.

In contrast, Farria-Almeida et al. showed a signifi-
cant 5.7% decrease in HbA1c levels among type 2 
diabetics using non-surgical periodontal therapy17. 
Dağ et al. and Auyeung et al. found significant 
HbA1c reduction with this therapy in well-controlled 
diabetics18,19. Recent systematic reviews have 
reported blood sugar improvements, with an aver-
age reduction of about 0.4%  in HbA1c after non-sur-
gical periodontal treatment13. Another study found 
an average -0.36% decrease in glycosylated HbA1c 
among type 2 diabetes patients15. A 1% HbA1c 
decrease is suggested to correlate with a 35% lower 
risk of microvascular complications20. A recent 
paper published in 2023 also found that periodontal 
intervention decreases blood glucose level 21.

The disagreement in the literature can be attributed 
to factors such as the patient's genetics, the scale 
used to measure blood sugar, and the severity of 
diabetes mellitus. However, this is a study with a 
single center and a small sample size. Further studies 
with larger sample sizes and a multi-center 
case-control design are needed to better investi-
gate this area. Additionally, these studies should 
consider the effects of hypoglycemic medications 
on HbA1c levels. It is important to note that this study 
does not include patients with well-controlled 
diabetes.

CONCLUSION
Based on our research findings, we can conclude 
that non-surgical periodontal treatments, such as 
scaling and root planning, lead to a significant and 
statistically proven reduction in HbA1c levels. Nota-
bly, the effectiveness of this intervention extends 
across diverse demographics, including both 
genders, smokers, non-smokers, all age groups, 
individuals of varying weight categories, and those 
with different frequencies of oral hygiene practices.
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DISCUSSION
This study aimed to evaluate the impact of non-sur-
gical periodontal therapy on HbA1c levels among 
Type 2 Diabetes patients receiving care at Khyber 
College of Dentistry in Peshawar, our study unveiled 
a remarkable and statistically significant reduction 
in HbA1c levels attributable to non-surgical 
periodontal treatment. In this study, we utilized 
HbA1c levels to record the glycemic level of the 
participants. HbA1c offers advantages over Fasting 
Blood Sugar (FBS) and Oral Glucose Tolerance tests 
(OGTT), including convenience, stability, and 
reduced stress-related fluctuations. However, these 
benefits must be weighed against higher costs, 
limited availability, and incomplete correlation with 
glucose levels. Long-term research shows a link 
between severe periodontitis, elevated HbA1c, and 
systemic issues in diabetes. Periodontitis may slightly 
elevate HbA1c in non-diabetics, potentially contrib-
uting to higher diabetes risk, but causality is not fully 
established3.

Recent research has suggested that periodontal 
infection might potentially disrupt the regulation of 
glycemic control by exacerbating insulin resistance. 
Consequently, non-surgical periodontal treatment, 
which disrupts the accumulation of bacterial 
plaque and addresses gingivitis, could potentially 
result in enhancements in glycemic levels9. This 
hypothesis gains support from studies that have 
observed a beneficial influence on diabetes sugar 
levels after periodontal intervention. However, it's 
noteworthy that specific studies have not definitively 
established a direct cause-and-effect relationship, 
potentially due to insufficient time for the adequate 
healing of periodontal tissues or inadequate man-
agement of periodontitis. Furthermore, variables 

such as diet, physical activity, and the use of antidi-
abetic medications might significantly impact 
HbA1c levels, thereby complicating the ability to 
distinctly observe the metabolic effects of periodon-
tal treatment4.

Numerous investigations have examined the impact 
of non-surgical periodontal therapy on blood sugar 
levels in individuals with diabetes. Both non-diabetic 
and diabetic patients experience similar short-term 
benefits as a result of non-surgical periodontal thera-
py, which encompasses reductions in pocket depth, 
enhancements in clinical attachment level (CAL), 
and modifications in subgingival microbiota5.

Liambés et al observed slight shifts in mean HbA1c, 
around 0.07%, which did not exhibit a statistically 
significant distinction after scaling in type 1 diabetic 
patients over a 3-month duration12. Similarly, Smith et 
al found that non-surgical periodontal therapy did 
not influence HbA1c levels in type 1 diabetic 
patients with inadequate control13. These similar 
conclusions were drawn from the Aldridge et al. 
study, which revealed no reduction in the level of 
HbA1c following periodontal therapy in type 1 
diabetics suffering from severe periodontal loss14. 
Engebretsons et al. demonstrated that non-surgical 
periodontal therapy in type 2 diabetic patients with 
chronic periodontitis did not yield improvements in 
glycemic control for diabetes15. In consideration of 
these outcomes, the use of non-surgical periodontal 
treatment to decrease blood sugar levels may lack 
substantial justification. Gay et al in a randomized 
clinical trial involving 152 types 2 DM patients having 
periodontitis, found no statistically significant distinc-
tions in the changes in HbA1c levels16.

In contrast, Farria-Almeida et al. showed a signifi-
cant 5.7% decrease in HbA1c levels among type 2 
diabetics using non-surgical periodontal therapy17. 
Dağ et al. and Auyeung et al. found significant 
HbA1c reduction with this therapy in well-controlled 
diabetics18,19. Recent systematic reviews have 
reported blood sugar improvements, with an aver-
age reduction of about 0.4%  in HbA1c after non-sur-
gical periodontal treatment13. Another study found 
an average -0.36% decrease in glycosylated HbA1c 
among type 2 diabetes patients15. A 1% HbA1c 
decrease is suggested to correlate with a 35% lower 
risk of microvascular complications20. A recent 
paper published in 2023 also found that periodontal 
intervention decreases blood glucose level 21.

The disagreement in the literature can be attributed 
to factors such as the patient's genetics, the scale 
used to measure blood sugar, and the severity of 
diabetes mellitus. However, this is a study with a 
single center and a small sample size. Further studies 
with larger sample sizes and a multi-center 
case-control design are needed to better investi-
gate this area. Additionally, these studies should 
consider the effects of hypoglycemic medications 
on HbA1c levels. It is important to note that this study 
does not include patients with well-controlled 
diabetes.

CONCLUSION
Based on our research findings, we can conclude 
that non-surgical periodontal treatments, such as 
scaling and root planning, lead to a significant and 
statistically proven reduction in HbA1c levels. Nota-
bly, the effectiveness of this intervention extends 
across diverse demographics, including both 
genders, smokers, non-smokers, all age groups, 
individuals of varying weight categories, and those 
with different frequencies of oral hygiene practices.
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