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DISCUSSION
This research revealed the frequencies for thrombo-
cytopenia, leukopenia, and neutropenia as 26.2% 
(25), 20.5% (25), and 18.9% (23) respectively. In a 
study from Qatar analyzing newborns of pre-ec-
lamptic females, 13% of the newborns developed 
neonatal thrombocytopenia, which is lower than 
what we found in this study (26.2%)15. Our findings 
are closer to what Kiran et al found from India 
(22%)16. Harms et al noted the frequency of throm-
bocytopenia among newborns of pre-eclamptic 
mothers as 33% which is higher than what we 
found17.  Relatively higher proportions of thrombocy-
topenia have been found by Eltink et al (34%), and 
Bhat et al (36%)18,19. The variations observed in these 
outcomes may be linked to several factors. One 
contributing factor could be the efforts made in the 
field of obstetrics to enhance the assessment and 
monitoring of women with a history of PE. Additional-
ly, the economic and social status of diverse popu-
lations may also play a role in these differences.

The frequency of leukopenia was 20.5% in the 
present study. Bayoumi et al found the frequency of 
leukopenia among newborns of pre-eclamptic 
mothers as 11%. Our findings are very similar to what 
was noted by Harms et al (21%)17. In a prospective 
case-control study, preeclamptic mothers' 
neonates were studied with an equal number of 
patients in both groups. In newborns of preeclamp-
tic mothers, there was substantial increase in means 
of hemoglobin (17.6±1.17 vs. 14.6±0.65 g/dl, 
p<0.001), red blood cell count (4.96±0.32 vs. 
4.56±0.22 x 106/mm3, p<0.001), mean corpuscular 
volume (108.9±4.7 vs. 104.76±1.93 fl, p<0.001), and 
reticulocyte count (10.75±2.52 vs. 2.04±0.87 %, 
p<0.001). Moreover, total leucocyte count 
(8989±818 vs. 15382±992 per mm3, p<0.001), mean 
neutrophil count (45.9±2.12 vs. 52.2±1.72, p<0.001), 
absolute neutrophil count (4723.15±255 vs. 
9233±630, p<0.001), lymphocyte count (43.03±2.29 
vs. 44.91±2.25 %, p<0.001), and platelet count 
(94.2±10.3 vs. 202.6±31.05 x103/mm3, p<0.001) 
showed significantly declined values20. Another 

Nigerian study included 200 neonates, with 100 
belonging to mothers with pregnancy-related 
hypertensive disorders and 100 belonging to normo-
tensive mothers. A comparison showed that  the 
neonates of normotensive moms had considerably 
lower mean hematocrit and higher neutrophil and 
platelet counts compared to the neonates of hyper-
tensive mothers. The neonates of hypertensive 
mothers had polycythemia, neutropenia, and 
thrombocytopenia of 8%, 15%, and 38%, respective-
ly, whereas the respective findings for the neonates 
of normotensive mothers were 0%, 2%, and 8%, 
showing a significant variance between the group 
findings21. These findings established that the 
frequency of hematological abnormalities among 
newborns of pre-eclamptic mothers is significantly 
high when compared to controls. Although 
newborns of hypertensive mothers show significant 
changes in their hematological profiles, these were 
not significantly related to rising neonatal morbidity 
as has been found by some researchers22.

PE is a maternal disease that affects the placenta and 
is linked to problems for the developing fetus23,24. The 
hematological profiles of babies born to preeclamptic 
mothers showed high abnormal proportions. Hemato-
logic follow-ups can be done on these babies for 
monitoring and timely identification of the develop-
ment of related abnormalities25. A relatively small 
sample size along with a single study center were 
some of the limitations of this study. We did not have 
any control groups so further local studies are needed 
to verify the findings of this study.

CONCLUSION
The frequency of thrombocytopenia, leucopenia, 
and neutropenia was found to be high in newborns of 
pre-eclamptic mothers. Early hematological screen-
ing of the newborns of pre-eclamptic mothers like 
complete blood count and peripheral smear exam-
inations may help in the early diagnosis of hematologi-
cal complications in these babies. There is a need for 
further research to validate these findings and 
improve neonatal healthcare outcomes.
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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 
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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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of hemoglobin (17.6±1.17 vs. 14.6±0.65 g/dl, 
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4.56±0.22 x 106/mm3, p<0.001), mean corpuscular 
volume (108.9±4.7 vs. 104.76±1.93 fl, p<0.001), and 
reticulocyte count (10.75±2.52 vs. 2.04±0.87 %, 
p<0.001). Moreover, total leucocyte count 
(8989±818 vs. 15382±992 per mm3, p<0.001), mean 
neutrophil count (45.9±2.12 vs. 52.2±1.72, p<0.001), 
absolute neutrophil count (4723.15±255 vs. 
9233±630, p<0.001), lymphocyte count (43.03±2.29 
vs. 44.91±2.25 %, p<0.001), and platelet count 
(94.2±10.3 vs. 202.6±31.05 x103/mm3, p<0.001) 
showed significantly declined values20. Another 

Nigerian study included 200 neonates, with 100 
belonging to mothers with pregnancy-related 
hypertensive disorders and 100 belonging to normo-
tensive mothers. A comparison showed that  the 
neonates of normotensive moms had considerably 
lower mean hematocrit and higher neutrophil and 
platelet counts compared to the neonates of hyper-
tensive mothers. The neonates of hypertensive 
mothers had polycythemia, neutropenia, and 
thrombocytopenia of 8%, 15%, and 38%, respective-
ly, whereas the respective findings for the neonates 
of normotensive mothers were 0%, 2%, and 8%, 
showing a significant variance between the group 
findings21. These findings established that the 
frequency of hematological abnormalities among 
newborns of pre-eclamptic mothers is significantly 
high when compared to controls. Although 
newborns of hypertensive mothers show significant 
changes in their hematological profiles, these were 
not significantly related to rising neonatal morbidity 
as has been found by some researchers22.

PE is a maternal disease that affects the placenta and 
is linked to problems for the developing fetus23,24. The 
hematological profiles of babies born to preeclamptic 
mothers showed high abnormal proportions. Hemato-
logic follow-ups can be done on these babies for 
monitoring and timely identification of the develop-
ment of related abnormalities25. A relatively small 
sample size along with a single study center were 
some of the limitations of this study. We did not have 
any control groups so further local studies are needed 
to verify the findings of this study.

CONCLUSION
The frequency of thrombocytopenia, leucopenia, 
and neutropenia was found to be high in newborns of 
pre-eclamptic mothers. Early hematological screen-
ing of the newborns of pre-eclamptic mothers like 
complete blood count and peripheral smear exam-
inations may help in the early diagnosis of hematologi-
cal complications in these babies. There is a need for 
further research to validate these findings and 
improve neonatal healthcare outcomes.

ACKNOWLEDGEMENTS
The authors are thankful to M. Aamir Latif (RESnTEC) 
for his assistance in the statistical analysis of this 
research.

CONFLICT OF INTERESTS
The authors declare no conflict of interest.

ETHICAL APPROVAL
Ethical approval for conducting this study was 
obtained from the ethical review committee of the 
study institute (protocol number: 000239/22).

PATIENT CONSENT
Informed consent was taken from all patients before 

obtaining the data.

AUTHORS CONTRIBUTIONS
MAT is involved in the study conception, write-up, 
critical review, and approval of the final version of 
the manuscript. SI and ZM contributed to data 
collection, data analysis, and literature review.

REFERENCES
1. World health organization. Neonatal mortality. 
2021. Available at: https://www.who.int/news-room 
/fact-sheets/detail/levels-and-trends-in-child-mor-
tality-report-2021
2. Khan A, Kinney MV, Hazir T, Hafeez A, Wall SN, Ali N, 
et al. Newborn survival in Pakistan: a decade of 
change and future implications. Health Policy Plan. 
2012;27(Suppl 3):iii72–iii87. doi: 10.1093/heapol/czs047
3. Mou AD, Barman Z, Hasan M, Miah R, Hafsa JM, 
Trisha AD, et al. Prevalence of preeclampsia and the 
associated risk factors among pregnant women in 
Bangladesh. Sci Rep. 2021;11(1):21339. doi:10.1038 
/s41598-021-00839-w
4. Osungbade KO, Ige OK. Public health perspec-
tives of preeclampsia in developing countries: impli-
cation for health system strengthening. J Pregnancy. 
2011;2011. doi:10.1155/2011/481095
5. Jung E, Romero R, Yeo L, Nardhy G, Piya C, Adith-
ep J, et al. The etiology of preeclampsia. Am J 
Obstet Gynecol. 2022;226(2S):S844-S866. doi:10.10 
16/j.ajog.2021.11.1356
6. Fox R, Kitt J, Leeson P, Aye CYL, Lewandowski AJ. 
Preeclampsia: Risk Factors, Diagnosis, Management, 
and the Cardiovascular Impact on the Offspring. J Clin 
Med. 2019;8(10):1625. doi:10.3390/jcm8101625
7. Vigil-De Gracia P, Vargas C, Sánchez J, Collan-
tes-Cubas J. Preeclampsia: Narrative review for clinical 
use. Heliyon. 2023;9(3):e14187. doi:10.1016/j.heliyon. 
2023.e14187
8. Uzunov AV, Secara DC, Mehedinţu C, Cîrstoiu MM. 
Preeclampsia and neonatal outcomes in adolescent 
and adult patients. J Med Life. 2022;15(12):1488-1492. 
doi:10.25122/jml-2022-0264
9. Atamamen TF, Naing NN, Oyetunji JA, Wan-Arfah 
N. Systematic literature review on the neonatal 
outcome of preeclampsia. Pan Afr Med J. 
2022;41:82. doi:10.11604/pamj.2022.41.82.31413
10. Zhang N, Tan J, Yang H, Khalil RA. Comparative 
risks and predictors of preeclamptic pregnancy in 
the Eastern, Western and developing world. 
Biochem Pharmacol. 2020;182:114247. doi:10.1016/j. 
bcp.2020.114247
11. Ceyhan T, Beyan C, Baser I, Kaptan K, Güngör S, Ifran 
A. The effect of preeclampsia on complete blood count, 
platelet count and mean platelet volume. Ann Hematol. 
2006;85(5):320-322. doi:10.1007/s00277-006-0091-7
12. Sivakumar S, Bhat BV, Badhe BA. Effect of preg-
nancy induced hypertension on mother and their 
babies. Indian J Pediatr. 2007;74:623-625. doi:10.1 
007/s12098-007-0110-2
13. Mouzinho A, Rosenfeld CR, Sanchez PJ, Risser R. 

Effect of maternal hypertension on neonatal neutro-
penia and risk of nosocomial infection. Pediatrics. 
1992; 90:430–435.
14. Mosayebi Z, Nariman S, Hosseini L, Movahedian AH. 
Evaluation of laboratory disorders in admitted 
neonates in nicu who were born to preeclamptic 
mothers. J ComprPed. 2013;4(4):194-9. doi:10.17795/-
compreped-12755
15. Bayoumi MAA, Ali AAH, Hamad SG, Ali AAM, Elmalik 
EE, Elkalaf MIR, et al. Effect of Maternal Preeclampsia on 
Hematological Profile of Newborns in Qatar. Biomed Res 
Int. 2020;2020:7953289. doi:10.1155/2020/7953289
16. Kiran S, Bhaskar G, Jayashree N. A Study of Throm-
bocytopenia in Sick Neonates in a Tertiary Care 
Centre. Sch J App Med Sci, 2017;5(9B):3609-3616. doi: 
10.36347/sjams.2017.v05i09.027
17. Harms K., Rath W., Herting E., Kuhn W. Maternal 
hemolysis, elevated liver enzymes, low platelet count, 
and neonatal outcome. American Journal of Perina-
tology. 1995;12(1):1–6. doi: 10.1055/s-2007-994387
18. Eeltink CM, van Lingen RA, Aarnoudse JG, Derks 
JB, Okken A. Maternal haemolysis, elevated liver 
enzymes and low platelets syndrome: specific prob-
lems in the newborn. European Journal of Pediatrics. 
1993;152(2):160–163. doi: 10.1007/BF02072496.
19. Bhat YR, Cherian CS. Neonatal thrombocytope-
nia associated with maternal pregnancy induced 
hypertension. Indian Journal of Pediatrics. 
2008;75(6):571–573. doi: 10.1007/s12098-008-0110-x
20. Mouna K, Doddagowda SM, Junjegowda K, 

Krishnamurthy L. Changes in Haematological 
Parameters in Newborns Born to Preeclamptic Moth-
ers - A Case Control Study in a Rural Hospital. J Clin 
Diagn Res. 2017;11(7):EC26-EC29. doi:10.7860/JC-
DR/2017/29137.10303
21. Okoye HC, Eweputanna LI, Korubo KI, Ejele OA. 
Effects of maternal hypertension on the neonatal 
haemogram in southern Nigeria: A case-control study. 
Malawi Med J. 2016;28(4):174-178. doi:10.4314/m-
mj.v28i4.5
22. Tiruneh T, Kiros T, Getu S. Hematological refer-
ence intervals among full-term newborns in Ethiopia: 
a cross-sectional study. BMC Pediatr. 2020;20(1):417.  
doi:10.1186/s12887-020-02320-5
23. Nelson KM, Irvin-Choy N, Hoffman MK, Gleghorn 
JP, Day ES. Diseases and conditions that impact 
maternal and fetal health and the potential for 
nanomedicine therapies. Adv Drug Deliv Rev. 
2021;170:425-438. doi:10.1016/j.addr.2020.09.013
24. Phipps EA, Thadhani R, Benzing T, Karumanchi 
SA. Pre-eclampsia: pathogenesis, novel diagnostics 
and therapies [published correction appears in Nat 
Rev Nephrol. 2019 Jun;15(6):386]. Nat Rev Nephrol. 
2019;15(5):275-289. doi:10.1038/s41581-019-0119-6
25. Dziegiel MH, Krog GR, Hansen AT, Olsen M, 
Lausen B, Norgaard LN, et al. Laboratory monitoring 
of mother, fetus, and newborn in hemolytic disease 
of fetus and newborn. Transfus Med Hemother. 
2021;48(5):306-315. doi:10.1159/000518782

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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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)

Of 100 patients, 13 (13%) patients had post-opera-
tive pain. Figure 1 shows post-operative pain 
(VAS>4) was lower in the stapler group as compared 
to the suture group (10% vs 16%) after a follow-up of 

7 days. However, this difference was statistically 
insignificant with p=0.544.

Of 100 patients, 15 (15%) patients developed surgi-
cal site infection. Figure 2 shows surgical site infec-
tion rate was lower in the stapler group as com-

pared to the suture group (3% vs 12%) after a 
follow-up of 7 days. Moreover, this difference was 
statistically significant with p-value=0.012.

Table 1: Baseline characteristics of study samples.

Figure 1: The distribution of post-operative pain (VAS>4) among both groups.

Variables

Groups

Overall (n=100)Stapler (n=50) Suture (n=50)

Age (years) 43.70±6.05 42.78±7.10 43.24±6.58

BMI (kg/m2) 37.48±8.23 36.82±6.17 37.15±7.24

Gender

Male 33 (66%) 38 (76) 71 (71%)

Female 17 (34%) 12 (24%) 29 (29%)

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)

The age is not statistically significant in predicting 
surgical site infection. The odds ratio is 1.043, 
suggesting a very slight increase in the odds of surgi-
cal site infection for a one-unit increase in age 
(p=0.345). Gender is also not statistically associated 
with surgical site infection (p=0.537). However, the 

odds ratio is 1.494, indicating that, on average, 
females have 1.494 times higher odds of surgical site 
infection as compared to males. Furthermore, the 
odds of surgical site infection are 5.374 higher in the 
suture group as compared to the stapler group 
(p=0.015). (Table 2)

DISCUSSION
The management of inguinal hernia has undergone 
continuous evolution for more than 150 years6, 12. 
Numerous modifications have been implemented in 
this approach, demonstrating varying levels of 
effectiveness6-9, 11, 13. Among these advancements, 
Lichtenstein introduced the tension-free inguinal 
hernioplasty, which has proven to be a highly effec-
tive and safe technique with a lower recurrence 
rate9, 14, 15. Initially, the mesh fixation on the posterior 
inguinal canal wall was performed using polypropyl-
ene 2/0 suture. However, this method significantly 
impacted patients' quality of life and recovery16. In 
recent decades, a new approach has emerged, 
utilizing staples instead of polypropylene sutures for 
mesh fixation. This innovative method has been 
associated with reduced operative time and com-

plications such as wound infection6, 7, 11, 17. Conse-
quently, the current study aims to compare the use 
of skin staplers and sutures for securing the mesh, 
with a specific focus on evaluating the occurrence 
of surgical site infections.

We found the mean age of patients in the stapler 
group was 43.70±6.05 years, while in the suture group, 
it was 42.78±7.10 years. Similarly, Wani et al., reported 
mean ages of 46.75 ± 12.02 years in the suture group 
and 46 ± 12.10 years in the stapler group in their study 
at Srinagar18. Likewise, Khan et al. conducted a similar 
study in Pakistan and found a similar pattern of age 
distribution, with a mean age of 48.9±14.3 years in the 
suture group and 46.4±14.1 years in the stapler group19. 
These consistent findings regarding the mean age of 
patients in both the stapler and suture groups across 

Figure 2: The distribution of surgical site infection (presence of pus discharge, inflammation, or fever > 100 °F)
among both groups.

Table 2: Multivariate logistic regression analysis for surgical site infection.
Variables p-value OR 95% C.I. for OR

Lower Upper

Age 0.345 1.043 0.956 1.137

Gender (Female) 0.537 1.494 0.417 5.349

BMI 0.781 0.987 0.902 1.080

Group (Suture) 0.015 5.374 1.382 20.902

different studies may be attributed to the common 
occurrence of inguinal hernia in various age groups 
and the standardized selection criteria employed by 
researchers.

In our study, most of the participants with inguinal 
hernia were males and had a mean BMI of 
37.15±7.24 kg/m2. Ali et al. in their research also 
found that most of the patients were males, and 
had a mean BMI of 35.7 kg/m2 15. Wani et al. also 
observed a higher proportion of males than 
females.18 The predominance of male patients with 
higher mean BMI in all studies, may suggest possible 
gender and BMI-related factors contributing to 
inguinal hernia occurrence20-22. 

In the current study, we found a similar proportion of 
post-operative pain in both groups (p=0.544). The 
same findings were reported by previous studies, 
where they also observed the same proportion of pain 
in both groups6, 23. Furthermore, Garg and colleagues 
reported that the duration of pain was comparable in 
both groups, spanning 2 days24. In contrast, Khan and 
colleagues discovered a notable reduction in pain 
within the stapler group in contrast to the suture group, 
with a significant p-value of 0.02619. The lack of signifi-
cant difference in postoperative pain observed in our 
study and the cited studies may be attributed to 
advancements in surgical techniques and anesthesia 
management, standardized post-operative pain 
management protocols, and balanced representa-
tion of patient characteristics between the stapler and 
suture groups. 

The present study revealed a notable decline in the 
occurrence of surgical site infections within the stapler 
group in contrast to the suture group (3% vs. 12%, 
p=0.012). Even after adjustment in the multivariate 
logistic regression model, the odds of surgical site 
infection remain significantly higher in the suture group 
as compared to the stapler group. Likewise, Khulique 
et al. discovered a decreased frequency of surgical 
site infections when employing skin staples for mesh 
fixation compared to the traditional prolene 2/0 
sutures (3.1% vs. 12.3%, p=0.048) 11. Similarly, Munghate 
et al. reported a higher incidence of wound infection 
in the suture group (24%) compared to the stapler 
group (4%, p=0.001) 6. Attaullah et al. found only two 
cases of surgical site infection in the staple group and 
12 cases in the polypropylene suture group in a similar 
study25. However, Wani et al. found no significant 
difference in wound infection rates between the 
suture group and stapler group, and Garg et al. 
reported no cases of wound infection in either group 
during the post-operative period18, 24. The observed 
significant differences in surgical site infection rates 
between the stapler and suture groups in various 
studies can be attributed to the different methods of 
mesh fixation, which might affect wound healing and 
infection risk. Additionally, variations in patient popula-

tions, surgical techniques, and post-operative care 
protocols may also contribute to the differences in 
infection rates observed among the studies.

The study has a few limitations. One limitation of the 
study is that it was conducted at a single center, 
which may limit the generalizability of the findings to 
other healthcare settings or populations. Additional-
ly, the follow-up period for assessing complications 
was relatively short (7 days), which might not 
capture delayed-onset complications. A longer 
follow-up duration could have provided a more 
comprehensive understanding of the outcomes. 
Lastly, the study did not account for potential 
confounding variables such as patients' comorbidi-
ties or smoking status, which might influence surgical 
site infection rates. For future studies, we recom-
mend conducting multicenter randomized 
controlled trials with longer follow-up periods and 
incorporating comprehensive data on potential 
confounding factors (e.g., comorbidities, smoking 
status) to further validate the benefits of using skin 
staples over skin sutures for mesh fixation in inguinal 
hernioplasty and to explore potential predictors of 
surgical site infection.

CONCLUSION
The use of skin staples for mesh fixation in inguinal 
hernia repair emerges as a promising approach, 
demonstrating both safety and a notably lower 
incidence of surgical site infections when contrast-
ed with the traditional use of skin sutures. This finding 
underscores the potential benefits of incorporating 
skin staples into hernioplasty procedures, not only for 
enhancing patient outcomes but also for optimizing 
healthcare resource utilization. Further research and 
clinical studies are warranted to validate these 
findings and solidify the case for this innovative tech-
nique as a standard practice in hernia surgery.
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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)

DISCUSSION
The management of inguinal hernia has undergone 
continuous evolution for more than 150 years6, 12. 
Numerous modifications have been implemented in 
this approach, demonstrating varying levels of 
effectiveness6-9, 11, 13. Among these advancements, 
Lichtenstein introduced the tension-free inguinal 
hernioplasty, which has proven to be a highly effec-
tive and safe technique with a lower recurrence 
rate9, 14, 15. Initially, the mesh fixation on the posterior 
inguinal canal wall was performed using polypropyl-
ene 2/0 suture. However, this method significantly 
impacted patients' quality of life and recovery16. In 
recent decades, a new approach has emerged, 
utilizing staples instead of polypropylene sutures for 
mesh fixation. This innovative method has been 
associated with reduced operative time and com-

plications such as wound infection6, 7, 11, 17. Conse-
quently, the current study aims to compare the use 
of skin staplers and sutures for securing the mesh, 
with a specific focus on evaluating the occurrence 
of surgical site infections.

We found the mean age of patients in the stapler 
group was 43.70±6.05 years, while in the suture group, 
it was 42.78±7.10 years. Similarly, Wani et al., reported 
mean ages of 46.75 ± 12.02 years in the suture group 
and 46 ± 12.10 years in the stapler group in their study 
at Srinagar18. Likewise, Khan et al. conducted a similar 
study in Pakistan and found a similar pattern of age 
distribution, with a mean age of 48.9±14.3 years in the 
suture group and 46.4±14.1 years in the stapler group19. 
These consistent findings regarding the mean age of 
patients in both the stapler and suture groups across 

different studies may be attributed to the common 
occurrence of inguinal hernia in various age groups 
and the standardized selection criteria employed by 
researchers.

In our study, most of the participants with inguinal 
hernia were males and had a mean BMI of 
37.15±7.24 kg/m2. Ali et al. in their research also 
found that most of the patients were males, and 
had a mean BMI of 35.7 kg/m2 15. Wani et al. also 
observed a higher proportion of males than 
females.18 The predominance of male patients with 
higher mean BMI in all studies, may suggest possible 
gender and BMI-related factors contributing to 
inguinal hernia occurrence20-22. 

In the current study, we found a similar proportion of 
post-operative pain in both groups (p=0.544). The 
same findings were reported by previous studies, 
where they also observed the same proportion of pain 
in both groups6, 23. Furthermore, Garg and colleagues 
reported that the duration of pain was comparable in 
both groups, spanning 2 days24. In contrast, Khan and 
colleagues discovered a notable reduction in pain 
within the stapler group in contrast to the suture group, 
with a significant p-value of 0.02619. The lack of signifi-
cant difference in postoperative pain observed in our 
study and the cited studies may be attributed to 
advancements in surgical techniques and anesthesia 
management, standardized post-operative pain 
management protocols, and balanced representa-
tion of patient characteristics between the stapler and 
suture groups. 

The present study revealed a notable decline in the 
occurrence of surgical site infections within the stapler 
group in contrast to the suture group (3% vs. 12%, 
p=0.012). Even after adjustment in the multivariate 
logistic regression model, the odds of surgical site 
infection remain significantly higher in the suture group 
as compared to the stapler group. Likewise, Khulique 
et al. discovered a decreased frequency of surgical 
site infections when employing skin staples for mesh 
fixation compared to the traditional prolene 2/0 
sutures (3.1% vs. 12.3%, p=0.048) 11. Similarly, Munghate 
et al. reported a higher incidence of wound infection 
in the suture group (24%) compared to the stapler 
group (4%, p=0.001) 6. Attaullah et al. found only two 
cases of surgical site infection in the staple group and 
12 cases in the polypropylene suture group in a similar 
study25. However, Wani et al. found no significant 
difference in wound infection rates between the 
suture group and stapler group, and Garg et al. 
reported no cases of wound infection in either group 
during the post-operative period18, 24. The observed 
significant differences in surgical site infection rates 
between the stapler and suture groups in various 
studies can be attributed to the different methods of 
mesh fixation, which might affect wound healing and 
infection risk. Additionally, variations in patient popula-

tions, surgical techniques, and post-operative care 
protocols may also contribute to the differences in 
infection rates observed among the studies.

The study has a few limitations. One limitation of the 
study is that it was conducted at a single center, 
which may limit the generalizability of the findings to 
other healthcare settings or populations. Additional-
ly, the follow-up period for assessing complications 
was relatively short (7 days), which might not 
capture delayed-onset complications. A longer 
follow-up duration could have provided a more 
comprehensive understanding of the outcomes. 
Lastly, the study did not account for potential 
confounding variables such as patients' comorbidi-
ties or smoking status, which might influence surgical 
site infection rates. For future studies, we recom-
mend conducting multicenter randomized 
controlled trials with longer follow-up periods and 
incorporating comprehensive data on potential 
confounding factors (e.g., comorbidities, smoking 
status) to further validate the benefits of using skin 
staples over skin sutures for mesh fixation in inguinal 
hernioplasty and to explore potential predictors of 
surgical site infection.

CONCLUSION
The use of skin staples for mesh fixation in inguinal 
hernia repair emerges as a promising approach, 
demonstrating both safety and a notably lower 
incidence of surgical site infections when contrast-
ed with the traditional use of skin sutures. This finding 
underscores the potential benefits of incorporating 
skin staples into hernioplasty procedures, not only for 
enhancing patient outcomes but also for optimizing 
healthcare resource utilization. Further research and 
clinical studies are warranted to validate these 
findings and solidify the case for this innovative tech-
nique as a standard practice in hernia surgery.
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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)

DISCUSSION
The management of inguinal hernia has undergone 
continuous evolution for more than 150 years6, 12. 
Numerous modifications have been implemented in 
this approach, demonstrating varying levels of 
effectiveness6-9, 11, 13. Among these advancements, 
Lichtenstein introduced the tension-free inguinal 
hernioplasty, which has proven to be a highly effec-
tive and safe technique with a lower recurrence 
rate9, 14, 15. Initially, the mesh fixation on the posterior 
inguinal canal wall was performed using polypropyl-
ene 2/0 suture. However, this method significantly 
impacted patients' quality of life and recovery16. In 
recent decades, a new approach has emerged, 
utilizing staples instead of polypropylene sutures for 
mesh fixation. This innovative method has been 
associated with reduced operative time and com-

plications such as wound infection6, 7, 11, 17. Conse-
quently, the current study aims to compare the use 
of skin staplers and sutures for securing the mesh, 
with a specific focus on evaluating the occurrence 
of surgical site infections.

We found the mean age of patients in the stapler 
group was 43.70±6.05 years, while in the suture group, 
it was 42.78±7.10 years. Similarly, Wani et al., reported 
mean ages of 46.75 ± 12.02 years in the suture group 
and 46 ± 12.10 years in the stapler group in their study 
at Srinagar18. Likewise, Khan et al. conducted a similar 
study in Pakistan and found a similar pattern of age 
distribution, with a mean age of 48.9±14.3 years in the 
suture group and 46.4±14.1 years in the stapler group19. 
These consistent findings regarding the mean age of 
patients in both the stapler and suture groups across 

different studies may be attributed to the common 
occurrence of inguinal hernia in various age groups 
and the standardized selection criteria employed by 
researchers.

In our study, most of the participants with inguinal 
hernia were males and had a mean BMI of 
37.15±7.24 kg/m2. Ali et al. in their research also 
found that most of the patients were males, and 
had a mean BMI of 35.7 kg/m2 15. Wani et al. also 
observed a higher proportion of males than 
females.18 The predominance of male patients with 
higher mean BMI in all studies, may suggest possible 
gender and BMI-related factors contributing to 
inguinal hernia occurrence20-22. 

In the current study, we found a similar proportion of 
post-operative pain in both groups (p=0.544). The 
same findings were reported by previous studies, 
where they also observed the same proportion of pain 
in both groups6, 23. Furthermore, Garg and colleagues 
reported that the duration of pain was comparable in 
both groups, spanning 2 days24. In contrast, Khan and 
colleagues discovered a notable reduction in pain 
within the stapler group in contrast to the suture group, 
with a significant p-value of 0.02619. The lack of signifi-
cant difference in postoperative pain observed in our 
study and the cited studies may be attributed to 
advancements in surgical techniques and anesthesia 
management, standardized post-operative pain 
management protocols, and balanced representa-
tion of patient characteristics between the stapler and 
suture groups. 

The present study revealed a notable decline in the 
occurrence of surgical site infections within the stapler 
group in contrast to the suture group (3% vs. 12%, 
p=0.012). Even after adjustment in the multivariate 
logistic regression model, the odds of surgical site 
infection remain significantly higher in the suture group 
as compared to the stapler group. Likewise, Khulique 
et al. discovered a decreased frequency of surgical 
site infections when employing skin staples for mesh 
fixation compared to the traditional prolene 2/0 
sutures (3.1% vs. 12.3%, p=0.048) 11. Similarly, Munghate 
et al. reported a higher incidence of wound infection 
in the suture group (24%) compared to the stapler 
group (4%, p=0.001) 6. Attaullah et al. found only two 
cases of surgical site infection in the staple group and 
12 cases in the polypropylene suture group in a similar 
study25. However, Wani et al. found no significant 
difference in wound infection rates between the 
suture group and stapler group, and Garg et al. 
reported no cases of wound infection in either group 
during the post-operative period18, 24. The observed 
significant differences in surgical site infection rates 
between the stapler and suture groups in various 
studies can be attributed to the different methods of 
mesh fixation, which might affect wound healing and 
infection risk. Additionally, variations in patient popula-

tions, surgical techniques, and post-operative care 
protocols may also contribute to the differences in 
infection rates observed among the studies.

The study has a few limitations. One limitation of the 
study is that it was conducted at a single center, 
which may limit the generalizability of the findings to 
other healthcare settings or populations. Additional-
ly, the follow-up period for assessing complications 
was relatively short (7 days), which might not 
capture delayed-onset complications. A longer 
follow-up duration could have provided a more 
comprehensive understanding of the outcomes. 
Lastly, the study did not account for potential 
confounding variables such as patients' comorbidi-
ties or smoking status, which might influence surgical 
site infection rates. For future studies, we recom-
mend conducting multicenter randomized 
controlled trials with longer follow-up periods and 
incorporating comprehensive data on potential 
confounding factors (e.g., comorbidities, smoking 
status) to further validate the benefits of using skin 
staples over skin sutures for mesh fixation in inguinal 
hernioplasty and to explore potential predictors of 
surgical site infection.

CONCLUSION
The use of skin staples for mesh fixation in inguinal 
hernia repair emerges as a promising approach, 
demonstrating both safety and a notably lower 
incidence of surgical site infections when contrast-
ed with the traditional use of skin sutures. This finding 
underscores the potential benefits of incorporating 
skin staples into hernioplasty procedures, not only for 
enhancing patient outcomes but also for optimizing 
healthcare resource utilization. Further research and 
clinical studies are warranted to validate these 
findings and solidify the case for this innovative tech-
nique as a standard practice in hernia surgery.
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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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