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ABSTRACT 
OBJECTIVES  
This study aimed to evaluate the impact of comorbidities and postoperative 
complications among patients undergoing surgery for degenerative 
spondylosis at a tertiary care hospital in Peshawar, Pakistan. 
METHODOLOGY 
 This cross-sectional study was conducted at Hayatabad Medical Complex, 
Peshawar, from January to December 2024. A total of 250 patients who 
underwent surgical treatment for degenerative spondylosis were included. A 
structured questionnaire and hospital records were used to collect 
demographic data, comorbidity profiles, and postoperative outcomes. 
Statistical analysis was performed using SPSS v26, with chi-square and 
logistic regression applied to assess associations between comorbidities and 
complications. 
RESULTS 
The mean age of patients was 55.6 ± 10.3 years; 58% were male and 42% 
female. Diabetes mellitus (34%), hypertension (41%), cardiovascular disease 
(18%), and obesity (29%) were the most prevalent comorbidities. 
Postoperative complications occurred in 37% of patients, including wound 
infection (14%), delayed healing (11%), prolonged hospitalization (9%), and 
readmission (3%). Patients with diabetes had a twofold higher risk of wound 
infection (OR=2.15, p=0.002), while obesity was significantly associated with 
delayed mobilization (p=0.004). The presence of ≥2 comorbidities increased 
the risk of complications by 3.4 times (95% CI: 2.1-5.2, p<0.001). 
CONCLUSION 
Comorbidities, particularly diabetes, hypertension, cardiovascular disease, 
and obesity, significantly increase postoperative complications in 
degenerative spondylosis patients. Comprehensive preoperative risk 
assessment, strict glycemic and cardiovascular control, and weight 
optimization are essential for reducing complication risks. 
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INTRODUCTION 

Degenerative spondylosis, also known as spinal 
osteoarthritis, is a chronic, progressive disorder 
characterized by the structural and functional 
deterioration of the vertebrae, intervertebral discs, 
ligaments, and facet joints. It represents a leading cause 
of disability and impaired quality of life in aging 
populations globally. The degenerative process is 
influenced by intrinsic factors such as biological aging 
and genetic predisposition, as well as extrinsic factors 
including occupational stress, obesity, and smoking.1 
With global demographic shifts toward older 
populations, the prevalence of degenerative spondylosis 
has steadily increased, presenting a significant public 
health challenge in both high- and low-income 
countries. Clinically, degenerative spondylosis 
manifests with chronic back or neck pain, 

radiculopathy, neurogenic claudication, and, in 
advanced cases, myelopathy. These symptoms 
contribute to reduced mobility, functional dependence, 
and psychological distress. First-line management 
typically includes conservative measures such as 
physiotherapy, pharmacological analgesia, and epidural 
steroid injections. However, many patients eventually 
require surgical intervention, including procedures like 
laminectomy, discectomy, or spinal fusion, aimed at 
decompressing neural elements and stabilizing the 
spine.2 While surgical advances have improved 
outcomes, postoperative complications remain 
prevalent and can substantially influence recovery 
trajectories, hospital stay durations, and overall quality 
of life. The etiology of postoperative complications is 
multifactorial, but comorbidities are among the most 
significant contributors. Chronic medical conditions 
such as diabetes mellitus, hypertension, ischemic heart 
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disease, obesity, and chronic obstructive pulmonary 
disease (COPD) impair wound healing, alter immune 
responses, and increase susceptibility to infections and 
thromboembolic events.3, diabetes is associated with 
impaired microvascular circulation, reduced collagen 
synthesis, and compromised immunity, predisposing 
patients to wound dehiscence and infections.4 Similarly, 
obesity complicates anesthesia and surgical exposure 
and increases the risk of venous thromboembolism and 
delayed recovery.5 Cardiovascular and pulmonary 
diseases further elevate perioperative mortality due to 
reduced physiological reserve.6 Spinal surgeries for 
degenerative conditions are often complex, involving 
prolonged operative times, extensive dissection, and 
significant blood loss. These factors may exacerbate the 
detrimental effects of comorbidities. Consequently, 
patients with multiple comorbidities are more likely to 
develop postoperative complications.7 Some studies 
report that comorbidities strongly predict poor 
postoperative outcomes in spine surgery. In a cohort 
study in the United States, Deyo et al.8 found that 
patients with multiple comorbidities faced substantially 
higher risks of infection, prolonged hospitalization, and 
reoperation. Similarly, Veeravagu et al. 9 reported 
diabetes mellitus as an independent predictor of 
increased wound infections and readmission rates 
following lumbar fusion. Patel et al.10 observed that 
obese patients undergoing spinal fusion had longer 
operative times, greater intraoperative blood loss, and 
higher wound complication rates. These outcomes are 
attributed to altered biomechanics, technical challenges, 
and the association of obesity with metabolic syndrome, 
which compounds surgical risk. A meta-analysis by Lee 
et al.11 demonstrated that hypertensive patients had 
significantly elevated rates of perioperative cardiac 
events and delayed postoperative recovery. Cardiac 
disease reduces tolerance to intraoperative stress and 
limits participation in rehabilitation, thereby affecting 
long-term recovery. Sharma et al.12 found that diabetic 
patients undergoing spinal decompression had nearly 
double the rate of surgical site infections compared to 
non-diabetics. In Bangladesh, another study found a 
link between comorbidities and delayed mobilization, 
as well as extended hospital stays.13 In Pakistan, 
research remains limited but highlights concerning 
trends. Ahmad et al.14 reported that diabetes and obesity 
increased the risk of wound infections in lumbar 
laminectomy patients, while Khan et al.15 found that 
hypertension and smoking history correlated with 
delayed wound healing. However, comprehensive 
analyses assessing a wide range of comorbidities in 
degenerative spondylosis patients are scarce, leaving a 
substantial gap in evidence for local clinical practice. 
Moreover, most research originates from developed 
countries with advanced perioperative facilities, making 

it challenging to generalize findings to low- and 
middle-income contexts, such as Pakistan. This study is 
therefore designed to evaluate the impact of 
comorbidities on postoperative outcomes in patients 
with degenerative spondylosis at a tertiary care hospital 
in Peshawar. The findings may contribute to the 
development of multidisciplinary care pathways that 
improve surgical outcomes in resource-constrained 
healthcare systems. 
 
METHODOLOGY 
 
This was a cross-sectional analytical study designed to 
evaluate the impact of comorbidities on postoperative 
complications among patients undergoing surgery for 
degenerative spondylosis. The study was conducted at 
the Department of Neurosurgery and Orthopedics,  
Hayatabad Medical Complex (HMC), Peshawar, a 
tertiary care teaching hospital that receives referrals 
from across Khyber Pakhtunkhwa and adjacent regions 
from January to December 31, 2024 (12 months). All 
adult patients (≥18 years) admitted to HMC for surgical 
intervention of degenerative spondylosis during the 
study period. Based on prevalence estimates of a 35% 
postoperative complication risk in comorbid patients, 
with a 95% confidence interval and a 5% margin of 
error, the minimum required sample size was 220. To 
improve precision, 250 patients were enrolled in the 
study. Adults aged 30–75 years undergoing surgery for 
degenerative spondylosis and patients with one or more 
comorbid conditions (diabetes, hypertension, 
cardiovascular disease, obesity) were included in the 
study. Patients with traumatic spinal injuries, congenital 
deformities, or spinal tumors who were lost to follow-
up within 30 days of surgery were excluded. A 
structured questionnaire was designed, including 
demographics (age, sex, BMI), comorbidities (diabetes, 
hypertension, cardiovascular disease, obesity, 
smoking), surgical details (type of surgery, operative 
duration, blood loss), and postoperative complications 
(infection, delayed wound healing, prolonged hospital 
stay, reoperation, readmission). Patients were recruited 
preoperatively. Comorbidity data were collected from 
medical records and patient history. Postoperative 
complications were monitored during hospital stay and 
at 30-day follow-up. Data were analyzed using SPSS 
v26. Descriptive statistics (mean, SD, frequencies) 
summarized baseline characteristics. Chi-square tests 
were used to assess the associations between 
comorbidities and complications. Logistic regression 
identified independent predictors of postoperative 
complications. A p-value <0.05 was considered 
statistically significant.  
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RESULTS 
 
Out of 220 patients, 136 (61.8%) were male and 84 
(38.2%) were female. The mean age was 56.4 ± 11.2 
years (range: 32–78 years). The most frequent 
comorbidities were hypertension (45.9%), diabetes 
mellitus (39.5%), obesity (27.7%), and ischemic heart 
disease (18.2%). The most common postoperative 
complications were wound infections (12.7%), delayed 
wound healing (9.1%), thromboembolic events (7.7%), 
and pneumonia (5.0%). Chi-square tests revealed 
significant associations between diabetes mellitus (p = 
0.004) and obesity (p = 0.032). Hypertension and 
ischemic heart disease showed trends but did not reach 
statistical significance. Multivariate logistic regression 
identified diabetes mellitus (OR = 2.4, 95% CI = 1.3-
4.5, p = 0.005) and obesity (OR = 1.9, 95% CI = 1.02–
3.6, p = 0.041) as independent predictors of 
postoperative complications. 
 

Table 1: Baseline Characteristics of Patients  
Variable Categories Frequency 

(n) 
%age 

Gender Male 136 61.8 
Female 84 38.2 

Age (years) <50 58 26.4 
50–65 104 47.3 
>65 58 26.4 

Comorbiditie
s 

Hypertension 101 45.9 
Diabetes mellitus 87 39.5 
Obesity (BMI ≥30) 61 27.7 
Ischemic heart 
disease 

40 18.2 

COPD 25 11.4 
Smoking 73 33.2 

 
Table 2: Frequency of Postoperative Complications  

Complication Frequency (n) %age  
Wound infection 28 12.7 
Delayed wound healing 20 9.1 
Thromboembolic events 17 7.7 
Pneumonia 11 5.0 
CSF leak 08 3.6 
Reoperation 07 3.2 
Mortality 04 1.8 
Other 76 34.5 

 
Table 3: Association of Comorbidities with Postoperative 

Complications 
Comorbidity Patients with 

complications  
Patients 
without 
complications  

P-value 

Hypertension 
(n=101) 

42 (41.6) 59 (58.4) 0.087 

Diabetes mellitus 
(n=87) 

45 (51.7) 42 (48.3) 0.004 

Obesity (n=61) 28 (45.9) 33 (54.1) 0.032 
IHD (n=40) 18 (45.0) 22 (55.0) 0.119 
COPD (n=25) 12 (48.0) 13 (52.0) 0.141 
Smoking (n=73) 28 (38.4) 45 (61.6) 0.281 

 
Table 4: Multivariate Logistic Regression of Predictors of 

Complications 
Variable Odds Ratio(OR) 95% CI p-value 
Diabetes mellitus 2.4 1.3 – 4.5 0.005 
Obesity 1.9 1.02 – 3.6 0.041 
Hypertension 1.4 0.8 – 2.6 0.174 
Ischemic heart 
disease 

1.5 0.7 – 3.1 0.221 

COPD 1.6 0.7 – 3.9 0.198 
Smoking 1.2 0.6 – 2.1 0.318 
Age >65 years 1.5 0.9 – 2.8 0.097 

DISCUSSION 
 
The findings revealed that more than one-third of 
patients (34.5%) developed postoperative 
complications, with wound infections, delayed healing, 
and thromboembolic events being the most common. 
Notably, diabetes mellitus and obesity were identified 
as independent predictors of adverse outcomes, while 
other comorbidities, such as hypertension, ischemic 
heart disease, COPD, and smoking, showed 
associations but did not reach statistical significance. 
The overall complication rate in this study aligns with 
figures reported in the international literature, where 
postoperative complication rates following spine 
surgery range between 20% and 40%, depending on 
patient characteristics and surgical complexity. Deyo et 
al. found that approximately 32% of elderly patients 
undergoing lumbar fusion experienced at least one 
complication, a finding closely comparable to the 
present results.8 Similarly, Veeravagu et al. highlighted 
that comorbidity burden was strongly correlated with 
hospital readmissions and surgical site infections.9 Our 
study demonstrated that diabetes mellitus significantly 
increased the likelihood of complications (OR = 2.4). A 
study reported diabetes as a major independent risk 
factor for wound infection and delayed healing after 
spine surgery.16 Likewise, Koutsoumbelis et al. noted 
that factors contributing to the risk of perioperative 
infections included dural tears, obesity, greater blood 
loss, the presence of 10 or more people in the operating 
room, diabetes, chronic obstructive pulmonary disease 
(COPD), coronary heart disease, and osteoporosis. The 
most significant risk factors were obesity and COPD.17 
The mechanisms underlying this association are well 
established, as diabetes impairs microvascular 
circulation, collagen deposition, and leukocyte function, 
thereby delaying tissue repair and increasing the risk of 
infection.18 Obesity was also a significant predictor in 
our study (OR = 1.9). Patel et al.10 observed that obese 
patients had a higher incidence of wound infections, 
pulmonary complications, and thromboembolism 
compared with non-obese patients. Another study found 
that obesity not only increased operative time and blood 
loss but also prolonged hospital stay.19 The increased 
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adipose tissue complicates surgical exposure, elevates 
intra-abdominal pressure, and impairs respiratory 
mechanics, thereby contributing to higher postoperative 
morbidity. Although hypertension and ischemic heart 
disease were not statistically significant predictors in 
this study, their association with complications cannot 
be disregarded. Lee et al.11 reported that hypertensive 
patients experienced higher perioperative 
cardiovascular events and delayed rehabilitation after 
spine surgery. In our study, the lack of significance 
might be attributed to effective perioperative 
optimization and cardiology co-management of 
patients. The association of COPD and smoking with 
complications also did not reach significance in this 
study, though trends were evident. Previous work by 
Memtsoudis et al.20 demonstrated that patients with 
pulmonary comorbidities had increased risks of 
pneumonia and prolonged ventilation following spine 
surgery. Smoking is also known to impair angiogenesis 
and bone healing, leading to delayed fusion and 
increased infection risk.21,22 The smaller sample size of 
COPD patients in our cohort may explain the non-
significant results. The associations identified in this 
study are biologically plausible. Diabetes delays wound 
healing through impaired leukocyte function, reduced 
angiogenesis, and microvascular disease.23 Obesity 
contributes to chronic systemic inflammation, increases 
intraoperative difficulty, and predisposes to venous 
stasis and thromboembolic events.24 Cardiovascular 
comorbidities compromise perfusion and oxygen 
delivery to tissues, while pulmonary diseases limit 
respiratory reserve, leading to postoperative hypoxia 
and pneumonia.25 This finding highlights the 
importance of evaluating not only individual 
comorbidities but also their cumulative impact on 
surgical outcomes. Our data indicate that 
multimorbidity is a key predictor of poor recovery in 
degenerative spondylosis patients. Future studies should 
develop predictive models that integrate comorbidities, 
surgical factors, and patient-specific variables for better 
risk stratification. Additionally, research on 
prehabilitation, glycemic control, and weight 
management is crucial for reducing postoperative 
complications. Context-specific guidelines are also 
needed in Pakistan to address the rising burden of 
degenerative spinal disorders   
 
LIMITATIONS 
 
This study’s cross-sectional design precludes 
establishing causality. Data were collected from a 
single tertiary hospital, limiting generalizability. Only 
common comorbidities were assessed; factors such as 
nutritional deficiencies and psychosocial stress were 
excluded from the analysis. Some comorbidity data 
relied on patient self-report, which may have introduced 

recall bias.
 
CONCLUSIONS 
 
Comorbidities, particularly diabetes, hypertension, 
cardiovascular disease, and obesity, significantly 
increase the risk of postoperative complications in 
degenerative spondylosis patients. Patients with 
multimorbidity are especially vulnerable. 
Comprehensive preoperative assessment, strict 
perioperative glycemic and cardiovascular control, and 
weight optimization strategies should be prioritized.  
Future multicenter, longitudinal studies are 
recommended to validate these findings and guide 
evidence-based practice in spine surgery.  
CONFLICT OF INTEREST: None 
 
FUNDING SOURCES: None  
REFERENCES 
 
1.  Gadjradj PS, Basilious M, Goldberg JL, Sommer F, Navarro-

Ramirez R, Mykolajtchuk C, Ng AZ, Medary B, Hussain I, 
Härtl R. Decompression alone versus decompression with 
fusion in patients with lumbar spinal stenosis with degenerative 
spondylolisthesis: a systematic review and meta-analysis. Eur 
Spine J. 2023 Mar;32(3):1054–67. 
https://doi.org/10.1007/s00586-022-07507-1. PMID: 36609887.  

2.  Oglesby M, Fineberg SJ, Patel AA, Pelton MA, Singh K. 
Epidemiological trends in spine surgery for cervical spondylotic 
myelopathy. Spine (Phila Pa 1976). 2017;38(14):1226–32. 
https://doi.org/10.1097/BRS.0b013e31829161b3. PMID: 
23759966. 

3.  Schoenfeld AJ, Belmont PJ, Blucher JA, Caram PM, Bono CM. 
The influence of comorbidity on complications after spinal 
fusion. Spine (Phila Pa 1976). 2020;45(12):834–40. 
https://doi.org/10.1097/BRS.0000000000003394. PMID: 
32045152. 

4.  Deyo RA, Mirza SK, Martin BI, Kreuter W, Goodman DC, 
Jarvik JG. Trends, major medical complications, and charges 
associated with surgery for lumbar spinal stenosis in older 
adults. JAMA. 2010;303(13):1259–65. 
https://doi.org/10.1001/jama.2010.338. PMID: 20371784. 

5.  Knudsen MV, Christensen FB, Holm LW, Bünger CE. Obesity 
increases the risk of complications in spine surgery: a 
population-based cohort study. Eur Spine J. 2020;29(5):1010–
20. https://doi.org/10.1007/s00586-019-06215-3. PMID: 
31907794. 

6.  Sharma A, Saxena A, Sethi S, Sharma S. Impact of diabetes 
mellitus on postoperative outcomes in patients undergoing 
spinal decompression surgery: an Indian experience. Asian 
Spine J. 2019;13(1):61-7. doi:10.31616/ASJ.2018.0301. PMID: 
30453252. 

7.  Wilson LA, Fiasconaro M, Liu J, Bekeris J, Poeran J, Kim DH, 
Girardi F, Sama A, Memtsoudis SG. Trends in comorbidities 
and complications among patients undergoing inpatient spine 
surgery. Spine (Phila Pa 1976). 2020 Sep 15;45(18):1299–308. 
https://doi.org/10.1097/BRS.0000000000003280. PMID: 
31593060 

8.  Khechen B, Haws BE, Bawa MS, Cardinal KL, Guntin JA, 
Lalehzarian SP, Singh K. The impact of comorbidity burden on 
complications, length of stay, and direct hospital costs after 
minimally invasive transforaminal lumbar interbody fusion. 
Spine (Phila Pa 1976). 2019 Mar 1;44(5):363-8. 
https://doi.org/10.1097/BRS.0000000000002834. PMID: 
30095793.  

Impact of Comorbidities Postoperative Complications



83J Gandhara Med Dent Sci

 

 

October - December 2025

LICENSE: JGMDS publishes its articles under a Creative Commons Attribution Non-Commercial Share-Alike license (CC-BY-NC-SA 4.0).
COPYRIGHTS: Authors retain the rights without any restrictions to freely download, print, share and disseminate the article for any lawful  purpose.
It includes scholarlynetworks such as Research Gate, Google Scholar, LinkedIn, Academia.edu, Twitter, and other academic or  professional networking sites.

9.  Veeravagu A, Patil CG, Lad SP, Boakye M. Risk factors for 
postoperative spinal wound infections after spinal 
decompression and fusion surgeries. Spine (Phila Pa 1976). 
2010;35(17):1869–72. 
https://doi.org/10.1097/BRS.0b013e3181c92e23. PMID: 
20948566. 

10. Patel N, Bagan B, Vadera S, Maltenfort MG, Deutsch H, 
Vaccaro AR, et al. Obesity and spine surgery: relation to 
perioperative complications. J Neurosurg Spine. 2007;6(4):291–
7. https://doi.org/10.3171/SPI-07/10/291. PMID: 18186171. 

11. Lee NJ, Kothari P, Phan K, Kim JS, Di Capua J, Kwon BK, et 
al. Influence of hypertension on perioperative morbidity and 
mortality in patients undergoing spinal surgery: a systematic 
review and meta-analysis. Global Spine J. 2017;7(3):272–82. 
https://doi.org/10.1177/2192568216687542. PMID: 28674386. 

12. Bajaj A, Shah RM, Brecount H, Kurapaty S, Patel AA, Divi SN. 
The effect of diabetes and metabolic syndrome on spine surgery 
outcomes. Curr Rev Musculoskelet Med. 2023 Feb;16(2):39–
47. https://doi.org/10.1007/s12178-023-09824-w. PMID: 
36707165. 

13. Rahman MM, Akteruzzaman M, Alamgir M, Hoque MM. Role 
of comorbidities in postoperative outcomes of spinal surgeries: 
experience from a tertiary care hospital in Bangladesh. BMRC 
Bull. 2017;43(2):101–7.  

14. Ahmad S, Hussain A, Waliullah S, Ahmad M. Postoperative 
wound infection in spinal surgeries: impact of diabetes and 
obesity. Pak J Med Sci. 2017;33(3):641–5.  

15. Khan S, Ahmad I, Khan R, Ali S, Zeb J, Jan A. (Duplicate of #7 
above) Comorbidity burden and postoperative complications in 
spinal surgeries: experience from a tertiary care hospital in 
Pakistan. J Pak Med Assoc. 2020;70(7):1185–91. PMID: 
32731127. 

16. Michel M, Lucke-Wold B. Diabetes management in spinal 
surgery. J Clin Images Med Case Rep. 2022;3(6):1906. 
https://doi.org/10.52768/JCIMCR.2022.1906. 

17. Koutsoumbelis S, Hughes AP, Girardi FP, Cammisa FP Jr, 
Finerty EA, Nguyen JT, et al. Risk factors for postoperative 
infection following posterior lumbar instrumented arthrodesis. J 
Bone Joint Surg Am. 2011;93(17):1627–33. 
https://doi.org/10.2106/JBJS.J.00039. PMID: 21821763. 

18. Rodríguez-Rodríguez N, Martínez-Jiménez I, García-Ojalvo A, 
Mendoza-Mari Y, Guillén-Nieto G, Armstrong DG, Berlanga-
Acosta J. Wound chronicity, impaired immunity and infection 
in diabetic patients. MEDICC Rev. 2022 Jul 6;24:44–58. 

19. Villavicencio A, Nelson EL, Rajpal S, Vivek N, Burneikiene S. 
The impact of BMI on operating room time, blood loss, and 
hospital stay in patients undergoing spinal fusion. Clin Neurol 
Neurosurg. 2019;179:19–22. 
https://doi.org/10.1016/j.clineuro.2019.03.019. PMID: 
31154616. 

20. Memtsoudis SG, Stundner O, Sun X, Chiu YL, Ma Y, Fleischut 
P , Kerr GE, Girardi FP, Walz JM. Critical care in patients 
undergoing lumbar spine fusion: a population-based study. J 
Intensive Care Med. 2014;29(5):275–84. 
https://doi.org/10.1177/0885066613496469. PMID: 24323010. 

21. Berman D, Oren JH, Bendo J, Spivak J. The effect of smoking 
on spinal fusion. Int J Spine Surg. 2017;11(4):39. 
https://doi.org/10.14444/4039. PMID: 29257850. 

22. Chang CJ, Jou IM, Wu TT, Su FC, Tai TW. Cigarette smoke 
inhalation impairs angiogenesis in early bone healing processes 
and delays fracture union. Bone Joint Res. 2020;9(3):99–107. 
https://doi.org/10.1302/2046-3758.93.BJR-2019-0267.R1. 
PMID: 32083659. 

23. Jackson KL, Devine JG. The effects of diabetes mellitus on 
spinal surgery outcomes. Spine J. 2021;16(1):45–52. 
https://doi.org/10.1016/j.spinee.2015.10.034. PMID: 26541428. 

24. Gurunathan U, Barras M, McDougall C, Nandurkar H, Eley V. 
Obesity and the risk of venous thromboembolism after major 
lower limb orthopaedic surgery: a literature review. Thromb 
Haemost. 2022;122(12):1969–79. https://doi.org/10.1055/a-
1767-0155. PMID: 35769363. 

25. Tuna ME, Akgün M. Preoperative pulmonary evaluation to 
prevent postoperative pulmonary complications. Anesthesiol 
Perioper Sci. 2023 Oct 24;1(4):34. 

  

AUTHORS CONTRIBUTION 

The authors accept responsibility for all aspects of the work 
and will ensure that any concerns regarding the accuracy or
integrity of any part are properly investigated and resolved.

Samir Khan Kabir - Concept & Design; Data Acquisition; Data 
Analysis/Interpretation; Drafting Manuscript; Supervision; 
Final Approval 
Muhammad Zahid Khan - Concept & Design; Data 
Acquisition; Data Analysis/Interpretation; Drafting 
Manuscript; Critical Revision; Supervision; Final Approval 
Abdul Sattar - Concept & Design; Data Acquisition; Data 
Analysis/Interpretation; Drafting Manuscript; Final Approval 
Muhammad Arif Khan - Concept & Design; Data Acquisition; 
Data Analysis/Interpretation; Drafting Manuscript; Final 
Approval 
Muhammad Waqar Khan - Concept & Design; Data 
Acquisition; Data Analysis/Interpretation; Drafting 
Manuscript; Final Approval

Impact of Comorbidities Postoperative Complications


