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any cause, suffering from genetic, endocrine or any 
neurological diseases that might lead to overweight or obesity, 
who had known liver or renal disease and those were getting 
vitamin D and/or calcium supplementation. Informed written 
consent was taken from all the participants or parents or 
guardians. Proper history, physical examination including 
anthropometric indices like weight, height, BMI were taken. 
The weight was measured by using electronic weighing 
machine and height was recorded using stadiometre. BMI was 
calculated dividing weight (kg) by height (meter) ².  Patients 
were categorized into obese or overweight according to CDC 
BMI chart for particular age and sex. 
Overweight: BMI 85th to < 95th  centile
Obese: BMI ≥ 95th centile.
Biochemical assessment:
Observation and Result: 
Vitamin D, parathormone and other biochemical parametres 
were estimated from venous blood of the study population in 
the Department of Biochemistry of the same university. Here 
25(OH) D3 is used to measure the vitamin D level in the body 
as it is the major circulating form of vitamin D and has a 
half-life of approximately 2-3 weeks. Estimation of serum 
25(OH) D was done by Chemiluminescence microparticle 
immune assay (CMIA) technique using the analyzer Architect 
Abott, Ci 4100, USA 2012. Vitamin D level was classified into 
3 categories: (According to Endocrine Society Clinical Practice 
Guideline, Hollick et al. 2011).
Vitamin D deficiency     : < 20 ng/ml
Vitamin D Insufficiency: 20 –<30 ng/ml 
Vitamin D sufficiency    : 30-100 ng/ml 
Statistical analysis of data
Statistical calculations were done using the appropriate 
statistical software SPSS 22.0. Pearson correlation test and 
scatter diagram was applied to evaluate the association 
between the variables. P-value less than 0.05 was considered 
as significant.
Ethical consideration
Ethical clearance was taken from Institutional Review Board of 
BSMMU.    
Result: 
We studied 50 overweight and obese children, among them 37 
(74%) were overwight and 13 (26%) were obese. Table I 
showed demographic characteristics of the study subjects, 
majority of the obese and overweight children were of 
adolescent age group (10 to 18 years). Males were 
predominant. Among the study population 12% had 
hypertension and advanced tanner stage, almost all (98%) of 
them had acanthosis nigricans and 62% had striae. Result also 
showed that 82% of the obese/overweight children had vitamin 
D deficiency, 18% had insufficiency. None of them had 
sufficient vitamin D level. All of them had normal serum 
calcium level and most of them had normal level of alkaline 
phosphatase. Serum inorganic phosphate was normal in 80% 

of the cases. Serum PTH was normal in 70% of 
obese/overweight children and high in 30% of them.
Table I: Demographic and clinical characteristics of the study 
population (n=50)
 

Table II: Status of Biochemical parameters in the 
obese/overweight group (n= 50)

There was a statistically significant negative correlation 
between BMI   and serum vitamin D level, a significant 
negative correlation between BMI and the parathormone 
level and p value <0.05 (Figure 1).  Result also showed 
that serum PTH has a negative correlation with vitamin D 
level (table III). There were no significant correlation of 
serum calcium, inorganic phosphate and alkaline 
phosphatase with BMI or vitamin D level.
 

Figure 1: Correlation of BMI with serum vitamin D and 
parathormone in studied subjects.
Table III: Correlation of Vitamin D with other lab parame-
ters  in study population

Discussion:
Vitamin D deficiency is a current health issue. It is estimated 
that worldwide as many as one billion people suffer from 
vitamin D deficiency or insufficiency and this was shown to be 
prevalent across all age groups, genders, and geographic 
regions8.  Present study included a total of 50 obese and 
overweight children. The study revealed that low vitamin D 
was in 100% (82% plus 18%) of these children. Most of the 
study in recent and in the past got the high prevalence of 
hypovitaminosis vitamin D in obese children. Dura-Trave et al. 
2017 found in a study among 546 children that vitamin D 
deficiency was present 68.2 % of the obese children 5. Study 
done in Indian children is also consistent with our study4. In 
this study vitamin D level showed strong negative correlation 
with BMI (r—371, p-0.008). In a cross sectional study done in 
301 Turkey children, similar result was found10. Turer et al. 
2013 also found the negative correlation between BMI and 
vitamin D level in american children3.  The inverse association 
between higher body mass and lower vitamin D levels may 
have been attributed to sequestration of the fat-soluble vitamin 
D within the adipose tissue11.  Several confounding factors 
such as sedentary lifestyle causing limited sun exposure, poor 
dietary habit and there by low dietary vitamin D intake have 
also been cited as possible cause of lower vitamin D in 
children with higher BMI11, 12.  We found that serum PTH was 
showed the positive correlation with BMI (r=0.371, p= 0.008). 
The value of parathormone increased as the BMI increased. 
Several study done in obese children showed that serum PTH 
is elevated in obese children. Reinehr along with colleagues 
conducted a study on 133 obese children and found PTH was 
positively related with BMI. They observe PTH level before 
and after weight loss in 67 obese children and found that the 
level of PTH normalizes after weight loss. So they postulated 
that high PTH is a consequence of obesity 15. In this study the 

negative association was found between vitamin D level and 
the PTH level in obese/overweight group (r = -.425, p= 0.002). 
In a study done in Turkey children serum 25-OHD levels and 
iPTH levels were measured and evaluated. They found that the 
PTH level rises when the vitamin D level decreases 14. Raised 
PTH may be due to secondary hyperparathyroidism as vitamin 
D deficiency causes less absorption of serum calcium leading 
to hypocalcaemia which in turns leads to increase PTH 
secretion. This study found no significant correlation between 
vitamin D level or BMI with serum calcium, inorganic 
phosphate (iPO4), alkaline phosphatase (ALP) in the study 
subjects. Serum calcium and alkaline phosphatase was normal 
in most of the obese/overweight children. Majority of the study 
done in obese children found normal level of serum calcium, 
inorganic phosphate (iPO4), alkaline phosphatase (ALP) 16. 
Low serum 25(OH) vitamin D levels usually not associated 
with a concomitant reduction in serum calcium because 
secondary hyperparathyroidism increases mobilization of 
calcium from the skeleton and increased calcium reabsorption 
in the kidney 17. Thus, it is expected that calcium levels will 
not decline in patients with vitamin D deficiency until most of 
the calcium has been depleted from the skeleton which may 
also rise alkaline phosphatase level.
Conclusion
The study showed that 100% of the obese/overweight children 
had low vitamin D level. It also showed the negative 
relationship between BMI and 25 (OH) D levels in 
obese/overweight children. Serum parathormone showed a 
positive correlation with BMI and negative correlation with 
vitamin D level. 
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Abstract
Introduction:Surgical site infections are common post operative complication and cause significant post operative 
morbidity and mortality, and have serious consequences for outcomes and costs. Different risk factors are involved, 
including age, sex, smoking, nutrition, diabetes, pre existing illness, pre operative hospital stay time, pre operative 
shaving, level of surgeon, length of incision, duration of operation, per operative blood transfusion, wound drainage 
and nature of wound. The objective of this study was to determine the risk factors affecting abdominal surgical site 
infections and their rate at Dhaka Medical College & Hospital, a major referral teaching hospital in Bangladesh. 
Objectives: were to identify risk factors in post operative wound infections following elective abdominal surgery.   
Materials and Methods: A Cross sectional type of observation study was carried out among 153 patients in 
Department of Surgery, Dhaka Medical College Hospital, Dhaka from January 2008 to December 2009. Results: 
Patients (n = 153) who had undergone elective surgery were studied and the relationships among variables were 
analyzed by Student's t and Chi-square tests. To test the independence of the risk factors, the significant variables (p
≤.05) in the univariate analyses were entered into a stepwise logistic regression equation. Data were collected 
through pre and postoperative examinations. The subjects were followed till discharge. Of the 153 patients, 13 
suffered from SSI (8.5%). Among the infections superficial SSI was in 8 cases (61.54%), deep SSI in 3 cases (23.08%), 
and organ/space SSI in 2 (15.38%) cases. There were 14 different variables in study to determine the risk factors. In 
univariate analysis ten risk factors were identified: age, underweight, diabetes, ASA score, pre operative hospital stay, 
per operative blood transfusion, length of incision, duration of operation, wound drain and contaminated wound. And 
in multivariate analysis duration of operation, diabetes mellitus and ASA score appeared to be independent risk 
factors for wound infection. Conclusion: The total elimination of wound infection is not possible, a reduction in the 
infection rate to a minimal level could have significant benefits in terms of both patient comfort and medical resources 
used. The SSI may be reduced to a more acceptable level by reducing the average operation time to less than 2 hours, 
pre operative hospital stay, and by reducing contamination during operation and wound drainage. Furthermore post 
operative study in large scale is recommended. 
Keywords: Wound Infections, Abdominal Operations.
Number of Tables: 08; Number of Figures: 02; Number of Bibliography: 25; Number of Correspondences; 05.

Introduction:
Surgical site infections are the third most frequently reported 
nosocomial infection, accounting for 14%- 16% of all nosocomial 
infections among hospitalized patients. Among surgical patients, 
SSIs were the most common nosocomial infection, accounting for 
38% of all such infections. (Alicia et al, 19991) Infection rates in 
US National Nosocomial Infection Surveillance system hospitals 

were reported to be: clean 2.1%, clean-contaminated 
3.3%, contaminated 6.4% and dirty 7.1% (Culver et al, 
1991)2. Estimating the cost of SSIs has proved to be 
difficult but many studies agree that additional bed 
occupancy is the most significant factor. In 1980, Cruse 
estimated that an SSI increases a patient’s hospital stay by 
approximately 10 days and cost an additional $2000. 
Many factors influence surgical wound healing and 
determine the potential for, and the incidence of, infection. 
There are some patient related factors such as age, sex, 
diabetes, smoking, poor nutrition, obesity etc. Surgical 
considerations like, skin preparation, length of incision, 
intraoperative aseptic measures, surgical techniques, 
duration of surgery, per operative blood transfusion, 
wound class and level of surgeon also influences 
SSIs(Razavi et al, 2005)3.  Usually postoperative wound 
infection appears between 3rd to 5th post operative days. 
But presentation may be delayed for 2 to 3 weeks. Clinical 
features of post operative wound infection include wound 
pain and swelling, pyrexia, wound tenderness, erythema, 
purulent or serosanguinous discharge, and wound 
dehiscence(Alicia et al, 1999)1. 
Surgical site infection can be classified as- 
a) Superficial incisional SSI 
b) Deep incisional SSI 
c) Organ/ space SSI.
Of these SSIs, two thirds are confined to the incision, and 
one third involve organs or spaces accessed during 
operation (Alicia et al, 1999)1. Organ/space SSIs as 
compared to incisional SSIs are associated with greater 
increase in morbidity and mortality.Wound infection is a 
clinical outcome indicator of fundamental importance in 
elective surgery, surgical practice depends upon healing 
by primary intension and without serious complication. 
Post operative sepsis can have serious and significant 
effect on ultimate result of the operation as well as the 
patient is general wellbeing. To achieve a good surgical 
outcome, it is important to identify the risk factors that 
increase the incidence of SSI. This issue has been 
addressed in many centers in the world with differing 
results and recommendations. But in our hospital no such 
study has been conducted to measure the rate and risk 
factors for SSI. So SSI surveillance should be conducted 
and maintained in all hospitals to promote better surgical 
out come.
Materials and Methods:
A Cross sectional type of observation study was carried out 
among 153 patients in Department of Surgery, Dhaka Medical 
College Hospital, Dhaka from January 2008 to December 
2009. Inclusion criteria were only elective abdominal surgery, 
Non- pregnant patients and Patients who agreed to participate 
in the study. Exclusion criteria were the patient who had 
emergency operation, Other than abdominal surgery, pregnant 
patient, moribund patient who were treated in I.C.U.  and 
Laparoscopy surgery. 

Result: 
In the study period 153 patients from surgery unit were 
included for investigation and studied. Among them 13(8.50%) 
patients developed post operative wound infection.
 

Figure 1: Wound infection rate in the study
In this study, 8 cases (61.54%) of wound infection 
involved only skin or subcutaneous tissue of the incision. 
In 3 cases (23.08%) of infection involved deep fascia/ 
muscle of the incision. In 2 cases (15.38%) of infection 
involved organ/space manipulated during operation. 

Figure 2: Types of wound infection
Tablel I shows that, common indications for operation in 
descending order include chronic calculus cholecystitis 
followed by, inguinal hernia, recurrent appendicitis, 
incisional hernia, colostomy and Illiostomy, and 
colo-rectal carcinoma.
Table I: Clinical condition for operation

Table II shows, common operation categories with rate of 
SSI. The table shows that the most common intervention 
was hernia repair followed by biliary surgery, colonic 
surgery, gastric surgery and rectal surgery. Wound 
infection was more common colonic surgery, gastric 
surgery and hernia repair.
Table II: Type of interventions with frequency and SSI 
rate(n=153)

In this study, thirteen patients (8.50%) were diabetic. 
Among them 4 (30.77%) patients developed post 
operative wound infection. This is statistically highly 
significant with a p value of <0.013.
Table III:  Diabetes mellitus versus Wound Infection.

In the study, 141(92.16%) patients had ASA score of 1 or 
2 and 12 (7.84%) patients had ASA score of ≥3. Among 
the 12 patients with ASA score of ≥3, 4(33.3%) patients 
developed post operative wound infection. This result 
indicates that post operative wound infection rate is 
significantly higher in patients with ASA score of ≥3 with 
a p value of <0.007.
Table IV: ASA score versus Wound Infection

Majority of operations (85) took less than or equal to 60 
minutes from skin incision to skin closure: 12 (7.84%) 
operations required more than 2 hours to be completed. 
The duration of surgical operation also proved to be a 
significant factor: only 3.53% of operations lasting 60 
minutes or less led to infection, while for operations 
lasting more than 2 hours this rate leapt to 33.33%. 
Table V: SSI rate in relation to duration of operation

So far as wound type is concerned, it was found clean 
wounds in 59 cases (38.56%); clean-contaminated wounds 
in 75 cases (49.02%) and contaminated wounds in 19 
cases (12.42%). SSI rate was  significantly higher in 
contaminated wound with a ‘p’ value of <0.011.

Table VI: Wound class versus wound infection

In the study the culture sensitivity report showed 2 
negative and 11 positive growths. The most frequent 
organism was Escherichia coli (E. coli).
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All the gram negative organisms were sensitive to newly 
introduced chemotherapeutic agent imipenem.
Conclusion:
This study provided information on rate and risk factors for 
SSI occurrence in elective abdominal operations in 
Department of General Surgery of Dhaka Medical College & 
Hospital. In this study three independent risk factors were 
identified in both univariate and multivariate analyses. 
Another seven risk factors were identified in univariate 
analysis but not in multivariate analysis. By modifying the 
factors before or during surgery, the SSI can be reduced as 
well as post operative morbidity and mortality rate. In 
conclusion, further study in large scale is needed.
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(10.53%). This is one area where we can lower the risk by 
approximating the time of shaving as much as possible to that 
of operation i.e. prior to surgery or none (5.17%). An 
infection rate was 17.4% when pre operative stay was 0-7 
days. An infection rate was 71.4% with a pre operative stay 
of more than 21 days. Pre operative hospital stay predisposed 
an individual to 1.76% risk of acquiring an infection. A pre 
operative stay of one week increased the risk rate to 5%. 
(Suchitra et al, 2009)4. This was marginally supported by this 
study (P<0.05). This is one of the factors to be taken in to 
account by reducing pre-operative hospital stay we may 
decrease SSI. The individual surgeon performing the 
procedure can have an impact on outcome for the patient. 
There is evidence to suggest that grade of surgeon can have 
an impact on SSI rate (Mishriki et al, 1990)13. Guidance from 
the Specialist Advisory Committee of the Joint Committee on 
Higher Surgical Training of Scotland suggests that where a 
consultant does not perform the procedure, one should be 
present in the operating theatre in order to minimize this risk. 
But in this study, SSI rate was unusually higher when done 
by consultants. The probable explanation is that: most of the 
elective procedures done by residents in our hospital are 
minor clean operation (e.g. inguinoscrotal surgery), take 
short duration, and usually done under supervision of 
consultants, discharged in earlier and thus infection rate is 
low; infection rate is high in emergency operation, done by 
residents without supervision which was not included in this 
study. Blood transfusion was a predictor of SSI in this study. 
The adverse effects of blood transfusion have been well 
documented in patients having colorectal, gastrointestinal and 
cancer surgery (Reiping et al, 200114; Morris et al, 2003; 
Vamvakas et al, 199615; Walz et al, 2006)16. In this study, 
blood recipient are also of similar category.  In the present 
study, drain usage or type of drain have shown impact on SSI 
rate, but presence of drain for longer than 3 days increased 
wound infection rate significantly. Similar observation was 
reported in medical literature (Simchen et al, 198117; 
Claesson et al, 198818; Watanabe et al, 20087; Moro et al, 
1996)19. In some studies, use of drain was found to be 
independent risk factor for SSI (Pessauux et al, 20036; 
Petrosillo et al, 20088; Reiping et al, 200114; Velasco et al, 
1996)20. The main aim of drainage is to evacuate residual 
effusions to avoid infection. Thus, every drainage has its own 
limitation because of obstruction and mobility. It can be at the 
origin of retrograde bacterial colonization, especially when 
the drainage is no longer an aspirate. In this study, 
contaminated wound is significantly associated with post 
operative wound infection. The finding is comparable with 
other studies (Razavi et al, 20053; Pessauux et al, 20036; 

Watanabe et al, 20087; Mishkiri et al, 199013; Garibaldi et al, 
199121; Velasco et al, 199620; Nguyen et al, 200122; Barber et 
al, 1995)23. The multivariate logistic analysis found three 
independent risk factors. These in descending order are as 
follows: Duration of operation > 2 hours, diabetes mellitus 
and ASA score≥ 3. These factors were also significant in 
univariate analysis. Diabetes mellitus was a predictor of 
postoperative wound infection in this study. ASA score 3 
indicates presence of a severe systemic disease. Patients with 
ASA score >2 may be compared with elderly people. Thus 
SSI rate is likely to be higher in them. In this study ASA 
score ≥3 was most significant predictor of SSI in both 
univariate and multivariate analysis. Similar finding was 
reported by (Culver et al, 19912; Garibaldi et al, 199121; and 
Velasco et al, 1996)20. Morris et al,24 Nichole et al5, Garibaldi 
et al21,Velasco et al20, Razavi et al3 and Moro et al19, showed 
the existence of a direct relationship between operative time 
and postoperative infectious risk. Pessauux et al6 showed that 
risk doubled with each additional operative hour. Our results 
agree with this finding, as our rates of postoperative infection 
were 3.53% for 1 hour, 10.71% for 1 to 2 hours, and 33.33% 
for longer than 2 hours. Certainly, longer procedures are 
associated with greater blood loss and perhaps an associated 
washout of prophylactic antibiotics. Unlike blood products, 
which are administered on need basis, antibiotics are usually 
dispensed once during operation. Hence, as blood is lost and 
replaced, the concentrations of circulating antibiotics 
diminish disproportionately. Thus, for prolonged operations, 
periodic reinjection of antibiotic agents (according to half-life) 
during the intervention should be favored (Cheadle et al, 
2006)25.  Regarding culture sensitivity report majority of the 
organism causing wound infection were gram negative, of 
which Escherichia-coli was found to be the commonest 
(53.84%), followed by pseudomonas (15.78%), Proteus spp 
& staphylococcus aureus (7.69%). E. coli was isolated from 
the wound following operation on the gastro intestina tract.
• E. coli is sensitive to ciprofloxacin, ceftriaxone, 
azithromycin, pivmecillin, nalidixic acid, and resistant to 
amoxycillin, cotrimoxazole. 
• Proteus spp is sensitive to gentamicin, meropenem and 
resistant to ceftazidime, ceftriaxone, ciprofloxacin, 
cotrimoxazole, flucloxacillin. 
• Pseudomonas is sensitive to gentamicin and ciprofloxacin 
and resistant to doxycycline, ceftazidime, ceftriaxone, 
cefixime, meropenem. 
• Staphylococcus Aureus is sensitive to gentamicin, 
ceftazidime, flucloxacillin, cefuroxime and resistant to 
ceftriaxome, ciprofloxacin, cotrimoxazole, cefixime.

Table VII : Most frequent isolated organism (n=13)

All the risk factors for SSI with p value ≤ 0.05 in 
univariate analysis were entered into a stepwise logistic 
regression model for multivariate analysis.  Duration of 
operation (p<.001), Diabetes mellitus (p<.003) and ASA 
score (p<.026) were found to be independent risk factors 
for wound infection.
Model Summaryd 
Table VIII: Multivariate analysis: stepwise logistic regression  
model summary (taken from SPSS output)

a  Predictors: (Constant), duration of operation
b Predictors: (Constant), duration of operation, diabetes 
mellitus
c Predictors: (Constant), duration of operation, diabetes 
mellitus, ASA score
d. Dependent Variable: wound infection
Discussion:
This study was carried out in the department of Surgery, 
Dhaka Medical College & Hospital. From December 2008 to 
November 2009 with an aim to estimate rate of SSI in 
elective surgical procedure and to determine risk factor 
associated with infection. There were 153 patients, of them 
13 developed wound infections. The overall infection rate 
was 8.5%. The overall incidence of surgical wound infection 
varied in different studies from 4.7 to 17 percent. SSI rate 
was found between 4-30% (Suchitra et al, 2009)4. So our 
result was in agreement in findings with them. Of the 13 
cases of SSI, in 8 cases (62%) infections were limited within 
skin and superficial tissue, in 3 cases (23%) deeper incisional 
tissue was involved and organ/ space infections occurred in 

the rest 2 (15%) cases, of these SSIs, two thirds were 
confined to the incision and one third involved organ/ space, 
(Alicia et al, 1999)1. The rate of wound infection varies 
according to wound class as follows 6.78% for clean 
operation, 5.33% for clean and contaminated operation and 
26.32% for contaminated operation, Similar observation was 
reported in some other literature but Culver et al2, described 
much lower infection rate in all three wound classes (Razavi 
et al, 2005)3. It should be made clear that our hospital was a 
tertiary level hospital and a reference centre within 
Bangladesh National Health Service and that the patients sent 
to our hospital were those selected from other hospitals all 
over the country who were more likely to be severely ill. 
This relative high rate of post operative wound infection in 
this series was most probably because of high underlying 
severity of illness in our patients. In this series, common 
indications for operation in descending order include chronic 
calculus cholecystitis, recurrent appendicitis, gastric 
carcinoma, rectal carcinoma, inguinal hernia. Common 
operation category includes hernia repair, colonic surgery, 
appendices surgery, gastric surgery, rectal surgery. SSI rate 
was higher in colonic surgery (30.76%), gastric surgery 
(23.07%), hernia repair (23.07%), rectal surgery (7.69%), 
billiary surgery (7.69%) respectively. Among the 14 studied 
independent variables, in univariate analysis the following 10 
risk factors for post operative  infectious complications were 
identified: age>50 years, underweight, diabetes mellitus, 
ASA score≥3, preoperative hospital stay, prolonged operative 
time, peroperative blood transfusion, length of incision, 
wound class 3 and wound drainage. Age was a risk factor for 
postoperative infection complications, commonly reported in 
the medical literature. Age above 45 years was associated 
with SSIs (Nicolle et al, 1992)5. Increasing age is related with 
chronic conditions, malnutrition and fall in the body 
immunological efficiency, causing more extensive SSI. The 
present findings supported this argument. SSI was not related 
with sex, this was  in agreement with previous findings 
(Razavi et al, 20053; Pessauux et al,6 2003; Watanabe et al, 
20087; Petrosillo et al, 20088; Heal et al, 2006)9. In the study, 
mean BMI of patients was 22.83kg/m2 (SD±2.9), in a range 
of 17.29-32.05. Nutritional state is regarded as an important 
factor in wound healing (Clark et al, 2000)10. Underweight 
indicates poor nutritional status of patients. Some other 
investigators also mentioned association of malnutrition with 
SSI rate, our result is in agreement with finding of (Leite et 
al, 198711; Katelaris  et al, 1986)12.  In this study although 
differences in SSI rates were not significantly related to 
shaving pattern, a trend was apparent: SSI rate was higher 
when shaving done day before surgery than prior to surgery 

transient ischaemic attack (TIA), diabetes mellitus, 
high cholesterol, cigarette smoking, atrial fibrillation, 
migraine with aura, and thrombophilia (a tendency to 
thrombosis). Although microalbuminuria is associated 
with clinical risk factors for stroke, including diabetes, 
hypertension, aging, history of myocardial infarction, and 
left ventricular hypertrophy, there is surprisingly little 
information regarding it as an independent risk factor for 
stroke or as a predictor of stroke outcome. A large 
prospective study6 has reported that microalbuminuria is a 
risk factor for stroke in men, and a limited case-control 
study7 found that the highest quintile of microalbuminuria 
values was associated with a 13- fold increased risk for 
stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associ 
ated with intracranial arteriosclerosis, reduced 
microvascular perfusion, and lacunar infarcts, there is 
scant data regarding the incidence of microalbuminuria in 
lacunar stroke. More recently, a highly significant 
association between microalbuminuria and carotid artery 
intima-media thickness has been reported, a finding which 
suggests that microalbuminuria may be a a marker for 
early development of carotid artery atherosclerosis and 
points to a possible linkage between microalbuminuria and 
atherothrombotic stroke mechanism8. With the 
introduction of more sensitive and relatively inexpensive 
dipstick methods, patients can now be readily screened for 
microalbuminuria. This present study is designed, 
therefore, to determine (1) the incidence of 
microalbuminuria in different types of stroke, (2) its 
relationship to risk factors for stroke, (3) its prevalence in 
major subtypes of stroke, and (4) its potential use as a 
marker for stroke recurrence.
Materials and Methods:
Fifty cases of stroke Patients admitted in CMCH medicine and 
neurology department from 1 January 2019 to 31 June 2019 
were analyzed and urine for microalbumin was done. Patients 
with a history of stroke and/or transient ischemic attack were 
eligible for the risk group provided they had experienced no 
cerebrovascular symptoms for at least 6 months prior to 
enrollment. Patients with urinary tract infection, chronic renal 
failure, malignancy, and vasculitis were excluded. A detailed 
description of additional exclusions, diagnostic criteria for risk 
factor assessment, and definition of vascular end points has 
been published. 5 Vascular end points included recurrent 
stroke, myocardial infarction, and vascular death; transient 
ischemic attacks were noted but not counted as end points. 
Participants in all groups were examined at enrollment, 6 to 8 
weeks, 6 months, 1 year, and once a year thereafter until 
termination of the study or the occurrence of a vascular event.
To minimize potentially confounding factors present at onset 
of stroke, urinary albumin levels in the recent stroke group 
were studied at the first outpatient clinic visit 6 to 8 weeks 
after the indexing infarction. Collection kits and instructions 
for obtaining first morning void urine samples on 2 

consecutive days were mailed to patients prior to clinic. Urine 
samples were kept at 4°C for a maximum of 5 days. Duplicate 
determinations were performed on samples from each day and 
the results averaged. Normoalbuminuria was defined as a 
urinary albumin concentration 20 mg/L or lower, 
microalbuminuria as higher than 20 mg/L but lower than 200 
mg/L, and macroalbuminuria as higher than 200 mg/L). 
Univariate statistical analyses were performed to see the 
outcome in relation with blood volume by SPSS-19. Except 
when stated otherwise, summary statistics are expressed as 
the mean±SD.
Result: 
Regarding analysis of gender distribution of 50 study patients, 
27(60%) were found male and 23(40%) were found female. 
Male to female ratio was 1:0.4. Among the 50 patients, 
different types of occupation were found. House wife was 
common occupation. Among the total patients, most of them 
were from lower middle class 24(61.4%). Others were from 
low 16(32.0%) and upper middle class 10(5.75%) group. Most 
of the patients were from rural residence 41(80%). In our 
study, 13(71.42%) patients had hypertension. Diabetes 
mellitus was found among 13(8.57%). Different examination 
findings were analyzed where mean GCS of ischaemic stroke 
was 14.5 and mean GCS of hemorrhagic stroke was 10.6, 12 
patients had abnormal fundoscopic findings. Regarding 
analysis of serum LDL and serum Creatinine, mean LDL level 
was 123.95 and mean serum Creatinine level was 1.19. After 
analysis, mean of urine for Microalbumin of 30 Ischaemic 
stroke patients was 71.96mg/L and mean of urine for 
Microalbumin of 20 Hemorrhagic stroke patients was 
80.70mg/L
Table-I: Distribution of the stroke patients diagnosed by CT 
scan (n = 50)
 

Fig-1: Distribution of the stroke patients.

Table- II: Distribution of socio-demographic variables among 
the stroke patients (n = 50)

Table-III: Distribution of risk factors among the stroke 
patients (with X2 test significance)

* NS = Not Significant (P > 0.05); S = Significant (P < 0.05)
Table-IV: Distribution of the fundoscopic findings among the 
stroke patients (with X2 test significance)

* Χ2 value = 9.123.  P = 0.010. Significant (P < 0.05)
Table-V: Level of consciousness (measured by Glasgow 
coma scale) among the stroke patients according to CT scan 
diagnosis (with t-test significance)

* Independent sample t – test. HS = Highly Significant (P < 
0.001)
Table-VI: Biochemical profiles among the stroke patients 
according to CT scan diagnosis (with t-test significance)

* Independent samples t-test. NS = Not Significant (P > 0.05)
Table-VII: Microalbuminuria among the stroke patients 
according to CT scan diagnosis (with t-test significance)

*Independent samples t-test. NS = Not Significant (P > 
0.05)
Table-VIII: Pearson’s correlation between urinary 
microalbumin & GCS,RBS,LDL Cholsterol and Serum 
Creatinine variables (n = 50)
 

Discussion:
Strokes have recently emerged as a major health problem affecting 
the population. Its incidence has increased many folds with the 
emergence of several risk factors like coronary artery diseases, 
diabetes mellitus, hypertension, dyslipidemia. Hypertension and 
amyloid angiopathy are the primary causes while coagulopathy, 
trauma, intracranial neoplasm; drugs are the secondary causes for 
intracranial haemorrhage4. A large prospective study has reported 

that microalbuminuria is a risk factor for stroke in men, and a limited 
case-control study7 found that the highest quintile of 
microalbuminuria values was associated with a 13- fold increased 
risk for stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associated with 
intracranial arteriosclerosis, reduced microvascular perfusion, and 
lacunar infarcts, there is scant data regarding the incidence of 
microalbuminuria in lacunar stroke. The present study was done in 
the Medicine and Neurology department of Chittagong medical 
College Hospital. Among 50 patients of intracerebral hemorrhage we 
evaluate urinary microalbumin. In the present study, male was more 
than female as expected, as male got more preference to female in 
the present socioeconomic and social status of Bangladesh. In a 
similar study, it was observed that among 46 patient, male patient 
was 32(69.6%) and female was 14(34.6%)9. Different types of 
occupation were found in the study patients but maximum were 
doing nonspecific works. Patients from middle class and poor 
families were more in the present study. This may be due to reason 
that they cannot afford the costly treatment in private hospital. 
Sedentary workers and patients from urban community are more 
common in the present study. Among the study patients, 
hypertension was found among 50 (71.42%)   patients. Present study 
is comparable to the study done at other part of Bangladesh10, where 
out of 500 stroke cases, 72% patients were known hypertensive. This 
study was conducted to analyze the relationship between 
Microalbuminuria and stroke. Present study shows that among 50 
study patients, ischaemic stroke was 30 (12.8%) and rest 20 (87.2%) 
were Hemorrhagic stroke. Mean of urine for Microalbumin level of 
Ishaemic stroke was and Mean of urine for Microalbumin level of 
Hemorrhagic stroke was this finding was comparable11,12. This is a 
single-center hospital study and the results may or may not reflect 
the cross section of the population. For more consistent results large 
multi-center studies have to planned and executed in order to 
determine relationship between blood volume and mortality rate. 
This study limitations include a single early morning spot urine 
sample was tested for MA for cost effectiveness, while current 
guidelines require at least two of three specimens fall within the 
microalbumin range in order to label as MA.
Conclusion:
We found high frequency of microalbuminuria in patients with 
stroke Therefore; microalbuminuria could be is a useful 
modifiable factor, in addition to conventional risk factors, in 
identifying those at increased risk of stroke.
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any cause, suffering from genetic, endocrine or any 
neurological diseases that might lead to overweight or obesity, 
who had known liver or renal disease and those were getting 
vitamin D and/or calcium supplementation. Informed written 
consent was taken from all the participants or parents or 
guardians. Proper history, physical examination including 
anthropometric indices like weight, height, BMI were taken. 
The weight was measured by using electronic weighing 
machine and height was recorded using stadiometre. BMI was 
calculated dividing weight (kg) by height (meter) ².  Patients 
were categorized into obese or overweight according to CDC 
BMI chart for particular age and sex. 
Overweight: BMI 85th to < 95th  centile
Obese: BMI ≥ 95th centile.
Biochemical assessment:
Observation and Result: 
Vitamin D, parathormone and other biochemical parametres 
were estimated from venous blood of the study population in 
the Department of Biochemistry of the same university. Here 
25(OH) D3 is used to measure the vitamin D level in the body 
as it is the major circulating form of vitamin D and has a 
half-life of approximately 2-3 weeks. Estimation of serum 
25(OH) D was done by Chemiluminescence microparticle 
immune assay (CMIA) technique using the analyzer Architect 
Abott, Ci 4100, USA 2012. Vitamin D level was classified into 
3 categories: (According to Endocrine Society Clinical Practice 
Guideline, Hollick et al. 2011).
Vitamin D deficiency     : < 20 ng/ml
Vitamin D Insufficiency: 20 –<30 ng/ml 
Vitamin D sufficiency    : 30-100 ng/ml 
Statistical analysis of data
Statistical calculations were done using the appropriate 
statistical software SPSS 22.0. Pearson correlation test and 
scatter diagram was applied to evaluate the association 
between the variables. P-value less than 0.05 was considered 
as significant.
Ethical consideration
Ethical clearance was taken from Institutional Review Board of 
BSMMU.    
Result: 
We studied 50 overweight and obese children, among them 37 
(74%) were overwight and 13 (26%) were obese. Table I 
showed demographic characteristics of the study subjects, 
majority of the obese and overweight children were of 
adolescent age group (10 to 18 years). Males were 
predominant. Among the study population 12% had 
hypertension and advanced tanner stage, almost all (98%) of 
them had acanthosis nigricans and 62% had striae. Result also 
showed that 82% of the obese/overweight children had vitamin 
D deficiency, 18% had insufficiency. None of them had 
sufficient vitamin D level. All of them had normal serum 
calcium level and most of them had normal level of alkaline 
phosphatase. Serum inorganic phosphate was normal in 80% 

of the cases. Serum PTH was normal in 70% of 
obese/overweight children and high in 30% of them.
Table I: Demographic and clinical characteristics of the study 
population (n=50)
 

Table II: Status of Biochemical parameters in the 
obese/overweight group (n= 50)

There was a statistically significant negative correlation 
between BMI   and serum vitamin D level, a significant 
negative correlation between BMI and the parathormone 
level and p value <0.05 (Figure 1).  Result also showed 
that serum PTH has a negative correlation with vitamin D 
level (table III). There were no significant correlation of 
serum calcium, inorganic phosphate and alkaline 
phosphatase with BMI or vitamin D level.
 

Figure 1: Correlation of BMI with serum vitamin D and 
parathormone in studied subjects.
Table III: Correlation of Vitamin D with other lab parame-
ters  in study population

Discussion:
Vitamin D deficiency is a current health issue. It is estimated 
that worldwide as many as one billion people suffer from 
vitamin D deficiency or insufficiency and this was shown to be 
prevalent across all age groups, genders, and geographic 
regions8.  Present study included a total of 50 obese and 
overweight children. The study revealed that low vitamin D 
was in 100% (82% plus 18%) of these children. Most of the 
study in recent and in the past got the high prevalence of 
hypovitaminosis vitamin D in obese children. Dura-Trave et al. 
2017 found in a study among 546 children that vitamin D 
deficiency was present 68.2 % of the obese children 5. Study 
done in Indian children is also consistent with our study4. In 
this study vitamin D level showed strong negative correlation 
with BMI (r—371, p-0.008). In a cross sectional study done in 
301 Turkey children, similar result was found10. Turer et al. 
2013 also found the negative correlation between BMI and 
vitamin D level in american children3.  The inverse association 
between higher body mass and lower vitamin D levels may 
have been attributed to sequestration of the fat-soluble vitamin 
D within the adipose tissue11.  Several confounding factors 
such as sedentary lifestyle causing limited sun exposure, poor 
dietary habit and there by low dietary vitamin D intake have 
also been cited as possible cause of lower vitamin D in 
children with higher BMI11, 12.  We found that serum PTH was 
showed the positive correlation with BMI (r=0.371, p= 0.008). 
The value of parathormone increased as the BMI increased. 
Several study done in obese children showed that serum PTH 
is elevated in obese children. Reinehr along with colleagues 
conducted a study on 133 obese children and found PTH was 
positively related with BMI. They observe PTH level before 
and after weight loss in 67 obese children and found that the 
level of PTH normalizes after weight loss. So they postulated 
that high PTH is a consequence of obesity 15. In this study the 

negative association was found between vitamin D level and 
the PTH level in obese/overweight group (r = -.425, p= 0.002). 
In a study done in Turkey children serum 25-OHD levels and 
iPTH levels were measured and evaluated. They found that the 
PTH level rises when the vitamin D level decreases 14. Raised 
PTH may be due to secondary hyperparathyroidism as vitamin 
D deficiency causes less absorption of serum calcium leading 
to hypocalcaemia which in turns leads to increase PTH 
secretion. This study found no significant correlation between 
vitamin D level or BMI with serum calcium, inorganic 
phosphate (iPO4), alkaline phosphatase (ALP) in the study 
subjects. Serum calcium and alkaline phosphatase was normal 
in most of the obese/overweight children. Majority of the study 
done in obese children found normal level of serum calcium, 
inorganic phosphate (iPO4), alkaline phosphatase (ALP) 16. 
Low serum 25(OH) vitamin D levels usually not associated 
with a concomitant reduction in serum calcium because 
secondary hyperparathyroidism increases mobilization of 
calcium from the skeleton and increased calcium reabsorption 
in the kidney 17. Thus, it is expected that calcium levels will 
not decline in patients with vitamin D deficiency until most of 
the calcium has been depleted from the skeleton which may 
also rise alkaline phosphatase level.
Conclusion
The study showed that 100% of the obese/overweight children 
had low vitamin D level. It also showed the negative 
relationship between BMI and 25 (OH) D levels in 
obese/overweight children. Serum parathormone showed a 
positive correlation with BMI and negative correlation with 
vitamin D level. 
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were reported to be: clean 2.1%, clean-contaminated 
3.3%, contaminated 6.4% and dirty 7.1% (Culver et al, 
1991)2. Estimating the cost of SSIs has proved to be 
difficult but many studies agree that additional bed 
occupancy is the most significant factor. In 1980, Cruse 
estimated that an SSI increases a patient’s hospital stay by 
approximately 10 days and cost an additional $2000. 
Many factors influence surgical wound healing and 
determine the potential for, and the incidence of, infection. 
There are some patient related factors such as age, sex, 
diabetes, smoking, poor nutrition, obesity etc. Surgical 
considerations like, skin preparation, length of incision, 
intraoperative aseptic measures, surgical techniques, 
duration of surgery, per operative blood transfusion, 
wound class and level of surgeon also influences 
SSIs(Razavi et al, 2005)3.  Usually postoperative wound 
infection appears between 3rd to 5th post operative days. 
But presentation may be delayed for 2 to 3 weeks. Clinical 
features of post operative wound infection include wound 
pain and swelling, pyrexia, wound tenderness, erythema, 
purulent or serosanguinous discharge, and wound 
dehiscence(Alicia et al, 1999)1. 
Surgical site infection can be classified as- 
a) Superficial incisional SSI 
b) Deep incisional SSI 
c) Organ/ space SSI.
Of these SSIs, two thirds are confined to the incision, and 
one third involve organs or spaces accessed during 
operation (Alicia et al, 1999)1. Organ/space SSIs as 
compared to incisional SSIs are associated with greater 
increase in morbidity and mortality.Wound infection is a 
clinical outcome indicator of fundamental importance in 
elective surgery, surgical practice depends upon healing 
by primary intension and without serious complication. 
Post operative sepsis can have serious and significant 
effect on ultimate result of the operation as well as the 
patient is general wellbeing. To achieve a good surgical 
outcome, it is important to identify the risk factors that 
increase the incidence of SSI. This issue has been 
addressed in many centers in the world with differing 
results and recommendations. But in our hospital no such 
study has been conducted to measure the rate and risk 
factors for SSI. So SSI surveillance should be conducted 
and maintained in all hospitals to promote better surgical 
out come.
Materials and Methods:
A Cross sectional type of observation study was carried out 
among 153 patients in Department of Surgery, Dhaka Medical 
College Hospital, Dhaka from January 2008 to December 
2009. Inclusion criteria were only elective abdominal surgery, 
Non- pregnant patients and Patients who agreed to participate 
in the study. Exclusion criteria were the patient who had 
emergency operation, Other than abdominal surgery, pregnant 
patient, moribund patient who were treated in I.C.U.  and 
Laparoscopy surgery. 

Result: 
In the study period 153 patients from surgery unit were 
included for investigation and studied. Among them 13(8.50%) 
patients developed post operative wound infection.
 

Figure 1: Wound infection rate in the study
In this study, 8 cases (61.54%) of wound infection 
involved only skin or subcutaneous tissue of the incision. 
In 3 cases (23.08%) of infection involved deep fascia/ 
muscle of the incision. In 2 cases (15.38%) of infection 
involved organ/space manipulated during operation. 

Figure 2: Types of wound infection
Tablel I shows that, common indications for operation in 
descending order include chronic calculus cholecystitis 
followed by, inguinal hernia, recurrent appendicitis, 
incisional hernia, colostomy and Illiostomy, and 
colo-rectal carcinoma.
Table I: Clinical condition for operation

Table II shows, common operation categories with rate of 
SSI. The table shows that the most common intervention 
was hernia repair followed by biliary surgery, colonic 
surgery, gastric surgery and rectal surgery. Wound 
infection was more common colonic surgery, gastric 
surgery and hernia repair.
Table II: Type of interventions with frequency and SSI 
rate(n=153)

In this study, thirteen patients (8.50%) were diabetic. 
Among them 4 (30.77%) patients developed post 
operative wound infection. This is statistically highly 
significant with a p value of <0.013.
Table III:  Diabetes mellitus versus Wound Infection.

In the study, 141(92.16%) patients had ASA score of 1 or 
2 and 12 (7.84%) patients had ASA score of ≥3. Among 
the 12 patients with ASA score of ≥3, 4(33.3%) patients 
developed post operative wound infection. This result 
indicates that post operative wound infection rate is 
significantly higher in patients with ASA score of ≥3 with 
a p value of <0.007.
Table IV: ASA score versus Wound Infection

Majority of operations (85) took less than or equal to 60 
minutes from skin incision to skin closure: 12 (7.84%) 
operations required more than 2 hours to be completed. 
The duration of surgical operation also proved to be a 
significant factor: only 3.53% of operations lasting 60 
minutes or less led to infection, while for operations 
lasting more than 2 hours this rate leapt to 33.33%. 
Table V: SSI rate in relation to duration of operation

So far as wound type is concerned, it was found clean 
wounds in 59 cases (38.56%); clean-contaminated wounds 
in 75 cases (49.02%) and contaminated wounds in 19 
cases (12.42%). SSI rate was  significantly higher in 
contaminated wound with a ‘p’ value of <0.011.

Table VI: Wound class versus wound infection

In the study the culture sensitivity report showed 2 
negative and 11 positive growths. The most frequent 
organism was Escherichia coli (E. coli).
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Chronic Calculus Cholecystitis  45(29.41) 
Inguinal  Hernia 38(24.84) 

Recurrent Appendicitis 14 (9.15) 
Incisinal hernia 9 (5.88) 

Colostomy Closer

 

7 (4.58)

 

Illiostomy Closer

 

6 (3.92)

 

Clinical Diagnosis  No(%) of patients  

All the gram negative organisms were sensitive to newly 
introduced chemotherapeutic agent imipenem.
Conclusion:
This study provided information on rate and risk factors for 
SSI occurrence in elective abdominal operations in 
Department of General Surgery of Dhaka Medical College & 
Hospital. In this study three independent risk factors were 
identified in both univariate and multivariate analyses. 
Another seven risk factors were identified in univariate 
analysis but not in multivariate analysis. By modifying the 
factors before or during surgery, the SSI can be reduced as 
well as post operative morbidity and mortality rate. In 
conclusion, further study in large scale is needed.
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(10.53%). This is one area where we can lower the risk by 
approximating the time of shaving as much as possible to that 
of operation i.e. prior to surgery or none (5.17%). An 
infection rate was 17.4% when pre operative stay was 0-7 
days. An infection rate was 71.4% with a pre operative stay 
of more than 21 days. Pre operative hospital stay predisposed 
an individual to 1.76% risk of acquiring an infection. A pre 
operative stay of one week increased the risk rate to 5%. 
(Suchitra et al, 2009)4. This was marginally supported by this 
study (P<0.05). This is one of the factors to be taken in to 
account by reducing pre-operative hospital stay we may 
decrease SSI. The individual surgeon performing the 
procedure can have an impact on outcome for the patient. 
There is evidence to suggest that grade of surgeon can have 
an impact on SSI rate (Mishriki et al, 1990)13. Guidance from 
the Specialist Advisory Committee of the Joint Committee on 
Higher Surgical Training of Scotland suggests that where a 
consultant does not perform the procedure, one should be 
present in the operating theatre in order to minimize this risk. 
But in this study, SSI rate was unusually higher when done 
by consultants. The probable explanation is that: most of the 
elective procedures done by residents in our hospital are 
minor clean operation (e.g. inguinoscrotal surgery), take 
short duration, and usually done under supervision of 
consultants, discharged in earlier and thus infection rate is 
low; infection rate is high in emergency operation, done by 
residents without supervision which was not included in this 
study. Blood transfusion was a predictor of SSI in this study. 
The adverse effects of blood transfusion have been well 
documented in patients having colorectal, gastrointestinal and 
cancer surgery (Reiping et al, 200114; Morris et al, 2003; 
Vamvakas et al, 199615; Walz et al, 2006)16. In this study, 
blood recipient are also of similar category.  In the present 
study, drain usage or type of drain have shown impact on SSI 
rate, but presence of drain for longer than 3 days increased 
wound infection rate significantly. Similar observation was 
reported in medical literature (Simchen et al, 198117; 
Claesson et al, 198818; Watanabe et al, 20087; Moro et al, 
1996)19. In some studies, use of drain was found to be 
independent risk factor for SSI (Pessauux et al, 20036; 
Petrosillo et al, 20088; Reiping et al, 200114; Velasco et al, 
1996)20. The main aim of drainage is to evacuate residual 
effusions to avoid infection. Thus, every drainage has its own 
limitation because of obstruction and mobility. It can be at the 
origin of retrograde bacterial colonization, especially when 
the drainage is no longer an aspirate. In this study, 
contaminated wound is significantly associated with post 
operative wound infection. The finding is comparable with 
other studies (Razavi et al, 20053; Pessauux et al, 20036; 

Watanabe et al, 20087; Mishkiri et al, 199013; Garibaldi et al, 
199121; Velasco et al, 199620; Nguyen et al, 200122; Barber et 
al, 1995)23. The multivariate logistic analysis found three 
independent risk factors. These in descending order are as 
follows: Duration of operation > 2 hours, diabetes mellitus 
and ASA score≥ 3. These factors were also significant in 
univariate analysis. Diabetes mellitus was a predictor of 
postoperative wound infection in this study. ASA score 3 
indicates presence of a severe systemic disease. Patients with 
ASA score >2 may be compared with elderly people. Thus 
SSI rate is likely to be higher in them. In this study ASA 
score ≥3 was most significant predictor of SSI in both 
univariate and multivariate analysis. Similar finding was 
reported by (Culver et al, 19912; Garibaldi et al, 199121; and 
Velasco et al, 1996)20. Morris et al,24 Nichole et al5, Garibaldi 
et al21,Velasco et al20, Razavi et al3 and Moro et al19, showed 
the existence of a direct relationship between operative time 
and postoperative infectious risk. Pessauux et al6 showed that 
risk doubled with each additional operative hour. Our results 
agree with this finding, as our rates of postoperative infection 
were 3.53% for 1 hour, 10.71% for 1 to 2 hours, and 33.33% 
for longer than 2 hours. Certainly, longer procedures are 
associated with greater blood loss and perhaps an associated 
washout of prophylactic antibiotics. Unlike blood products, 
which are administered on need basis, antibiotics are usually 
dispensed once during operation. Hence, as blood is lost and 
replaced, the concentrations of circulating antibiotics 
diminish disproportionately. Thus, for prolonged operations, 
periodic reinjection of antibiotic agents (according to half-life) 
during the intervention should be favored (Cheadle et al, 
2006)25.  Regarding culture sensitivity report majority of the 
organism causing wound infection were gram negative, of 
which Escherichia-coli was found to be the commonest 
(53.84%), followed by pseudomonas (15.78%), Proteus spp 
& staphylococcus aureus (7.69%). E. coli was isolated from 
the wound following operation on the gastro intestina tract.
• E. coli is sensitive to ciprofloxacin, ceftriaxone, 
azithromycin, pivmecillin, nalidixic acid, and resistant to 
amoxycillin, cotrimoxazole. 
• Proteus spp is sensitive to gentamicin, meropenem and 
resistant to ceftazidime, ceftriaxone, ciprofloxacin, 
cotrimoxazole, flucloxacillin. 
• Pseudomonas is sensitive to gentamicin and ciprofloxacin 
and resistant to doxycycline, ceftazidime, ceftriaxone, 
cefixime, meropenem. 
• Staphylococcus Aureus is sensitive to gentamicin, 
ceftazidime, flucloxacillin, cefuroxime and resistant to 
ceftriaxome, ciprofloxacin, cotrimoxazole, cefixime.

Table VII : Most frequent isolated organism (n=13)

All the risk factors for SSI with p value ≤ 0.05 in 
univariate analysis were entered into a stepwise logistic 
regression model for multivariate analysis.  Duration of 
operation (p<.001), Diabetes mellitus (p<.003) and ASA 
score (p<.026) were found to be independent risk factors 
for wound infection.
Model Summaryd 
Table VIII: Multivariate analysis: stepwise logistic regression  
model summary (taken from SPSS output)

a  Predictors: (Constant), duration of operation
b Predictors: (Constant), duration of operation, diabetes 
mellitus
c Predictors: (Constant), duration of operation, diabetes 
mellitus, ASA score
d. Dependent Variable: wound infection
Discussion:
This study was carried out in the department of Surgery, 
Dhaka Medical College & Hospital. From December 2008 to 
November 2009 with an aim to estimate rate of SSI in 
elective surgical procedure and to determine risk factor 
associated with infection. There were 153 patients, of them 
13 developed wound infections. The overall infection rate 
was 8.5%. The overall incidence of surgical wound infection 
varied in different studies from 4.7 to 17 percent. SSI rate 
was found between 4-30% (Suchitra et al, 2009)4. So our 
result was in agreement in findings with them. Of the 13 
cases of SSI, in 8 cases (62%) infections were limited within 
skin and superficial tissue, in 3 cases (23%) deeper incisional 
tissue was involved and organ/ space infections occurred in 

the rest 2 (15%) cases, of these SSIs, two thirds were 
confined to the incision and one third involved organ/ space, 
(Alicia et al, 1999)1. The rate of wound infection varies 
according to wound class as follows 6.78% for clean 
operation, 5.33% for clean and contaminated operation and 
26.32% for contaminated operation, Similar observation was 
reported in some other literature but Culver et al2, described 
much lower infection rate in all three wound classes (Razavi 
et al, 2005)3. It should be made clear that our hospital was a 
tertiary level hospital and a reference centre within 
Bangladesh National Health Service and that the patients sent 
to our hospital were those selected from other hospitals all 
over the country who were more likely to be severely ill. 
This relative high rate of post operative wound infection in 
this series was most probably because of high underlying 
severity of illness in our patients. In this series, common 
indications for operation in descending order include chronic 
calculus cholecystitis, recurrent appendicitis, gastric 
carcinoma, rectal carcinoma, inguinal hernia. Common 
operation category includes hernia repair, colonic surgery, 
appendices surgery, gastric surgery, rectal surgery. SSI rate 
was higher in colonic surgery (30.76%), gastric surgery 
(23.07%), hernia repair (23.07%), rectal surgery (7.69%), 
billiary surgery (7.69%) respectively. Among the 14 studied 
independent variables, in univariate analysis the following 10 
risk factors for post operative  infectious complications were 
identified: age>50 years, underweight, diabetes mellitus, 
ASA score≥3, preoperative hospital stay, prolonged operative 
time, peroperative blood transfusion, length of incision, 
wound class 3 and wound drainage. Age was a risk factor for 
postoperative infection complications, commonly reported in 
the medical literature. Age above 45 years was associated 
with SSIs (Nicolle et al, 1992)5. Increasing age is related with 
chronic conditions, malnutrition and fall in the body 
immunological efficiency, causing more extensive SSI. The 
present findings supported this argument. SSI was not related 
with sex, this was  in agreement with previous findings 
(Razavi et al, 20053; Pessauux et al,6 2003; Watanabe et al, 
20087; Petrosillo et al, 20088; Heal et al, 2006)9. In the study, 
mean BMI of patients was 22.83kg/m2 (SD±2.9), in a range 
of 17.29-32.05. Nutritional state is regarded as an important 
factor in wound healing (Clark et al, 2000)10. Underweight 
indicates poor nutritional status of patients. Some other 
investigators also mentioned association of malnutrition with 
SSI rate, our result is in agreement with finding of (Leite et 
al, 198711; Katelaris  et al, 1986)12.  In this study although 
differences in SSI rates were not significantly related to 
shaving pattern, a trend was apparent: SSI rate was higher 
when shaving done day before surgery than prior to surgery 

transient ischaemic attack (TIA), diabetes mellitus, 
high cholesterol, cigarette smoking, atrial fibrillation, 
migraine with aura, and thrombophilia (a tendency to 
thrombosis). Although microalbuminuria is associated 
with clinical risk factors for stroke, including diabetes, 
hypertension, aging, history of myocardial infarction, and 
left ventricular hypertrophy, there is surprisingly little 
information regarding it as an independent risk factor for 
stroke or as a predictor of stroke outcome. A large 
prospective study6 has reported that microalbuminuria is a 
risk factor for stroke in men, and a limited case-control 
study7 found that the highest quintile of microalbuminuria 
values was associated with a 13- fold increased risk for 
stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associ 
ated with intracranial arteriosclerosis, reduced 
microvascular perfusion, and lacunar infarcts, there is 
scant data regarding the incidence of microalbuminuria in 
lacunar stroke. More recently, a highly significant 
association between microalbuminuria and carotid artery 
intima-media thickness has been reported, a finding which 
suggests that microalbuminuria may be a a marker for 
early development of carotid artery atherosclerosis and 
points to a possible linkage between microalbuminuria and 
atherothrombotic stroke mechanism8. With the 
introduction of more sensitive and relatively inexpensive 
dipstick methods, patients can now be readily screened for 
microalbuminuria. This present study is designed, 
therefore, to determine (1) the incidence of 
microalbuminuria in different types of stroke, (2) its 
relationship to risk factors for stroke, (3) its prevalence in 
major subtypes of stroke, and (4) its potential use as a 
marker for stroke recurrence.
Materials and Methods:
Fifty cases of stroke Patients admitted in CMCH medicine and 
neurology department from 1 January 2019 to 31 June 2019 
were analyzed and urine for microalbumin was done. Patients 
with a history of stroke and/or transient ischemic attack were 
eligible for the risk group provided they had experienced no 
cerebrovascular symptoms for at least 6 months prior to 
enrollment. Patients with urinary tract infection, chronic renal 
failure, malignancy, and vasculitis were excluded. A detailed 
description of additional exclusions, diagnostic criteria for risk 
factor assessment, and definition of vascular end points has 
been published. 5 Vascular end points included recurrent 
stroke, myocardial infarction, and vascular death; transient 
ischemic attacks were noted but not counted as end points. 
Participants in all groups were examined at enrollment, 6 to 8 
weeks, 6 months, 1 year, and once a year thereafter until 
termination of the study or the occurrence of a vascular event.
To minimize potentially confounding factors present at onset 
of stroke, urinary albumin levels in the recent stroke group 
were studied at the first outpatient clinic visit 6 to 8 weeks 
after the indexing infarction. Collection kits and instructions 
for obtaining first morning void urine samples on 2 

consecutive days were mailed to patients prior to clinic. Urine 
samples were kept at 4°C for a maximum of 5 days. Duplicate 
determinations were performed on samples from each day and 
the results averaged. Normoalbuminuria was defined as a 
urinary albumin concentration 20 mg/L or lower, 
microalbuminuria as higher than 20 mg/L but lower than 200 
mg/L, and macroalbuminuria as higher than 200 mg/L). 
Univariate statistical analyses were performed to see the 
outcome in relation with blood volume by SPSS-19. Except 
when stated otherwise, summary statistics are expressed as 
the mean±SD.
Result: 
Regarding analysis of gender distribution of 50 study patients, 
27(60%) were found male and 23(40%) were found female. 
Male to female ratio was 1:0.4. Among the 50 patients, 
different types of occupation were found. House wife was 
common occupation. Among the total patients, most of them 
were from lower middle class 24(61.4%). Others were from 
low 16(32.0%) and upper middle class 10(5.75%) group. Most 
of the patients were from rural residence 41(80%). In our 
study, 13(71.42%) patients had hypertension. Diabetes 
mellitus was found among 13(8.57%). Different examination 
findings were analyzed where mean GCS of ischaemic stroke 
was 14.5 and mean GCS of hemorrhagic stroke was 10.6, 12 
patients had abnormal fundoscopic findings. Regarding 
analysis of serum LDL and serum Creatinine, mean LDL level 
was 123.95 and mean serum Creatinine level was 1.19. After 
analysis, mean of urine for Microalbumin of 30 Ischaemic 
stroke patients was 71.96mg/L and mean of urine for 
Microalbumin of 20 Hemorrhagic stroke patients was 
80.70mg/L
Table-I: Distribution of the stroke patients diagnosed by CT 
scan (n = 50)
 

Fig-1: Distribution of the stroke patients.

Table- II: Distribution of socio-demographic variables among 
the stroke patients (n = 50)

Table-III: Distribution of risk factors among the stroke 
patients (with X2 test significance)

* NS = Not Significant (P > 0.05); S = Significant (P < 0.05)
Table-IV: Distribution of the fundoscopic findings among the 
stroke patients (with X2 test significance)

* Χ2 value = 9.123.  P = 0.010. Significant (P < 0.05)
Table-V: Level of consciousness (measured by Glasgow 
coma scale) among the stroke patients according to CT scan 
diagnosis (with t-test significance)

* Independent sample t – test. HS = Highly Significant (P < 
0.001)
Table-VI: Biochemical profiles among the stroke patients 
according to CT scan diagnosis (with t-test significance)

* Independent samples t-test. NS = Not Significant (P > 0.05)
Table-VII: Microalbuminuria among the stroke patients 
according to CT scan diagnosis (with t-test significance)

*Independent samples t-test. NS = Not Significant (P > 
0.05)
Table-VIII: Pearson’s correlation between urinary 
microalbumin & GCS,RBS,LDL Cholsterol and Serum 
Creatinine variables (n = 50)
 

Discussion:
Strokes have recently emerged as a major health problem affecting 
the population. Its incidence has increased many folds with the 
emergence of several risk factors like coronary artery diseases, 
diabetes mellitus, hypertension, dyslipidemia. Hypertension and 
amyloid angiopathy are the primary causes while coagulopathy, 
trauma, intracranial neoplasm; drugs are the secondary causes for 
intracranial haemorrhage4. A large prospective study has reported 

that microalbuminuria is a risk factor for stroke in men, and a limited 
case-control study7 found that the highest quintile of 
microalbuminuria values was associated with a 13- fold increased 
risk for stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associated with 
intracranial arteriosclerosis, reduced microvascular perfusion, and 
lacunar infarcts, there is scant data regarding the incidence of 
microalbuminuria in lacunar stroke. The present study was done in 
the Medicine and Neurology department of Chittagong medical 
College Hospital. Among 50 patients of intracerebral hemorrhage we 
evaluate urinary microalbumin. In the present study, male was more 
than female as expected, as male got more preference to female in 
the present socioeconomic and social status of Bangladesh. In a 
similar study, it was observed that among 46 patient, male patient 
was 32(69.6%) and female was 14(34.6%)9. Different types of 
occupation were found in the study patients but maximum were 
doing nonspecific works. Patients from middle class and poor 
families were more in the present study. This may be due to reason 
that they cannot afford the costly treatment in private hospital. 
Sedentary workers and patients from urban community are more 
common in the present study. Among the study patients, 
hypertension was found among 50 (71.42%)   patients. Present study 
is comparable to the study done at other part of Bangladesh10, where 
out of 500 stroke cases, 72% patients were known hypertensive. This 
study was conducted to analyze the relationship between 
Microalbuminuria and stroke. Present study shows that among 50 
study patients, ischaemic stroke was 30 (12.8%) and rest 20 (87.2%) 
were Hemorrhagic stroke. Mean of urine for Microalbumin level of 
Ishaemic stroke was and Mean of urine for Microalbumin level of 
Hemorrhagic stroke was this finding was comparable11,12. This is a 
single-center hospital study and the results may or may not reflect 
the cross section of the population. For more consistent results large 
multi-center studies have to planned and executed in order to 
determine relationship between blood volume and mortality rate. 
This study limitations include a single early morning spot urine 
sample was tested for MA for cost effectiveness, while current 
guidelines require at least two of three specimens fall within the 
microalbumin range in order to label as MA.
Conclusion:
We found high frequency of microalbuminuria in patients with 
stroke Therefore; microalbuminuria could be is a useful 
modifiable factor, in addition to conventional risk factors, in 
identifying those at increased risk of stroke.
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any cause, suffering from genetic, endocrine or any 
neurological diseases that might lead to overweight or obesity, 
who had known liver or renal disease and those were getting 
vitamin D and/or calcium supplementation. Informed written 
consent was taken from all the participants or parents or 
guardians. Proper history, physical examination including 
anthropometric indices like weight, height, BMI were taken. 
The weight was measured by using electronic weighing 
machine and height was recorded using stadiometre. BMI was 
calculated dividing weight (kg) by height (meter) ².  Patients 
were categorized into obese or overweight according to CDC 
BMI chart for particular age and sex. 
Overweight: BMI 85th to < 95th  centile
Obese: BMI ≥ 95th centile.
Biochemical assessment:
Observation and Result: 
Vitamin D, parathormone and other biochemical parametres 
were estimated from venous blood of the study population in 
the Department of Biochemistry of the same university. Here 
25(OH) D3 is used to measure the vitamin D level in the body 
as it is the major circulating form of vitamin D and has a 
half-life of approximately 2-3 weeks. Estimation of serum 
25(OH) D was done by Chemiluminescence microparticle 
immune assay (CMIA) technique using the analyzer Architect 
Abott, Ci 4100, USA 2012. Vitamin D level was classified into 
3 categories: (According to Endocrine Society Clinical Practice 
Guideline, Hollick et al. 2011).
Vitamin D deficiency     : < 20 ng/ml
Vitamin D Insufficiency: 20 –<30 ng/ml 
Vitamin D sufficiency    : 30-100 ng/ml 
Statistical analysis of data
Statistical calculations were done using the appropriate 
statistical software SPSS 22.0. Pearson correlation test and 
scatter diagram was applied to evaluate the association 
between the variables. P-value less than 0.05 was considered 
as significant.
Ethical consideration
Ethical clearance was taken from Institutional Review Board of 
BSMMU.    
Result: 
We studied 50 overweight and obese children, among them 37 
(74%) were overwight and 13 (26%) were obese. Table I 
showed demographic characteristics of the study subjects, 
majority of the obese and overweight children were of 
adolescent age group (10 to 18 years). Males were 
predominant. Among the study population 12% had 
hypertension and advanced tanner stage, almost all (98%) of 
them had acanthosis nigricans and 62% had striae. Result also 
showed that 82% of the obese/overweight children had vitamin 
D deficiency, 18% had insufficiency. None of them had 
sufficient vitamin D level. All of them had normal serum 
calcium level and most of them had normal level of alkaline 
phosphatase. Serum inorganic phosphate was normal in 80% 

of the cases. Serum PTH was normal in 70% of 
obese/overweight children and high in 30% of them.
Table I: Demographic and clinical characteristics of the study 
population (n=50)
 

Table II: Status of Biochemical parameters in the 
obese/overweight group (n= 50)

There was a statistically significant negative correlation 
between BMI   and serum vitamin D level, a significant 
negative correlation between BMI and the parathormone 
level and p value <0.05 (Figure 1).  Result also showed 
that serum PTH has a negative correlation with vitamin D 
level (table III). There were no significant correlation of 
serum calcium, inorganic phosphate and alkaline 
phosphatase with BMI or vitamin D level.
 

Figure 1: Correlation of BMI with serum vitamin D and 
parathormone in studied subjects.
Table III: Correlation of Vitamin D with other lab parame-
ters  in study population

Discussion:
Vitamin D deficiency is a current health issue. It is estimated 
that worldwide as many as one billion people suffer from 
vitamin D deficiency or insufficiency and this was shown to be 
prevalent across all age groups, genders, and geographic 
regions8.  Present study included a total of 50 obese and 
overweight children. The study revealed that low vitamin D 
was in 100% (82% plus 18%) of these children. Most of the 
study in recent and in the past got the high prevalence of 
hypovitaminosis vitamin D in obese children. Dura-Trave et al. 
2017 found in a study among 546 children that vitamin D 
deficiency was present 68.2 % of the obese children 5. Study 
done in Indian children is also consistent with our study4. In 
this study vitamin D level showed strong negative correlation 
with BMI (r—371, p-0.008). In a cross sectional study done in 
301 Turkey children, similar result was found10. Turer et al. 
2013 also found the negative correlation between BMI and 
vitamin D level in american children3.  The inverse association 
between higher body mass and lower vitamin D levels may 
have been attributed to sequestration of the fat-soluble vitamin 
D within the adipose tissue11.  Several confounding factors 
such as sedentary lifestyle causing limited sun exposure, poor 
dietary habit and there by low dietary vitamin D intake have 
also been cited as possible cause of lower vitamin D in 
children with higher BMI11, 12.  We found that serum PTH was 
showed the positive correlation with BMI (r=0.371, p= 0.008). 
The value of parathormone increased as the BMI increased. 
Several study done in obese children showed that serum PTH 
is elevated in obese children. Reinehr along with colleagues 
conducted a study on 133 obese children and found PTH was 
positively related with BMI. They observe PTH level before 
and after weight loss in 67 obese children and found that the 
level of PTH normalizes after weight loss. So they postulated 
that high PTH is a consequence of obesity 15. In this study the 

negative association was found between vitamin D level and 
the PTH level in obese/overweight group (r = -.425, p= 0.002). 
In a study done in Turkey children serum 25-OHD levels and 
iPTH levels were measured and evaluated. They found that the 
PTH level rises when the vitamin D level decreases 14. Raised 
PTH may be due to secondary hyperparathyroidism as vitamin 
D deficiency causes less absorption of serum calcium leading 
to hypocalcaemia which in turns leads to increase PTH 
secretion. This study found no significant correlation between 
vitamin D level or BMI with serum calcium, inorganic 
phosphate (iPO4), alkaline phosphatase (ALP) in the study 
subjects. Serum calcium and alkaline phosphatase was normal 
in most of the obese/overweight children. Majority of the study 
done in obese children found normal level of serum calcium, 
inorganic phosphate (iPO4), alkaline phosphatase (ALP) 16. 
Low serum 25(OH) vitamin D levels usually not associated 
with a concomitant reduction in serum calcium because 
secondary hyperparathyroidism increases mobilization of 
calcium from the skeleton and increased calcium reabsorption 
in the kidney 17. Thus, it is expected that calcium levels will 
not decline in patients with vitamin D deficiency until most of 
the calcium has been depleted from the skeleton which may 
also rise alkaline phosphatase level.
Conclusion
The study showed that 100% of the obese/overweight children 
had low vitamin D level. It also showed the negative 
relationship between BMI and 25 (OH) D levels in 
obese/overweight children. Serum parathormone showed a 
positive correlation with BMI and negative correlation with 
vitamin D level. 
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were reported to be: clean 2.1%, clean-contaminated 
3.3%, contaminated 6.4% and dirty 7.1% (Culver et al, 
1991)2. Estimating the cost of SSIs has proved to be 
difficult but many studies agree that additional bed 
occupancy is the most significant factor. In 1980, Cruse 
estimated that an SSI increases a patient’s hospital stay by 
approximately 10 days and cost an additional $2000. 
Many factors influence surgical wound healing and 
determine the potential for, and the incidence of, infection. 
There are some patient related factors such as age, sex, 
diabetes, smoking, poor nutrition, obesity etc. Surgical 
considerations like, skin preparation, length of incision, 
intraoperative aseptic measures, surgical techniques, 
duration of surgery, per operative blood transfusion, 
wound class and level of surgeon also influences 
SSIs(Razavi et al, 2005)3.  Usually postoperative wound 
infection appears between 3rd to 5th post operative days. 
But presentation may be delayed for 2 to 3 weeks. Clinical 
features of post operative wound infection include wound 
pain and swelling, pyrexia, wound tenderness, erythema, 
purulent or serosanguinous discharge, and wound 
dehiscence(Alicia et al, 1999)1. 
Surgical site infection can be classified as- 
a) Superficial incisional SSI 
b) Deep incisional SSI 
c) Organ/ space SSI.
Of these SSIs, two thirds are confined to the incision, and 
one third involve organs or spaces accessed during 
operation (Alicia et al, 1999)1. Organ/space SSIs as 
compared to incisional SSIs are associated with greater 
increase in morbidity and mortality.Wound infection is a 
clinical outcome indicator of fundamental importance in 
elective surgery, surgical practice depends upon healing 
by primary intension and without serious complication. 
Post operative sepsis can have serious and significant 
effect on ultimate result of the operation as well as the 
patient is general wellbeing. To achieve a good surgical 
outcome, it is important to identify the risk factors that 
increase the incidence of SSI. This issue has been 
addressed in many centers in the world with differing 
results and recommendations. But in our hospital no such 
study has been conducted to measure the rate and risk 
factors for SSI. So SSI surveillance should be conducted 
and maintained in all hospitals to promote better surgical 
out come.
Materials and Methods:
A Cross sectional type of observation study was carried out 
among 153 patients in Department of Surgery, Dhaka Medical 
College Hospital, Dhaka from January 2008 to December 
2009. Inclusion criteria were only elective abdominal surgery, 
Non- pregnant patients and Patients who agreed to participate 
in the study. Exclusion criteria were the patient who had 
emergency operation, Other than abdominal surgery, pregnant 
patient, moribund patient who were treated in I.C.U.  and 
Laparoscopy surgery. 

Result: 
In the study period 153 patients from surgery unit were 
included for investigation and studied. Among them 13(8.50%) 
patients developed post operative wound infection.
 

Figure 1: Wound infection rate in the study
In this study, 8 cases (61.54%) of wound infection 
involved only skin or subcutaneous tissue of the incision. 
In 3 cases (23.08%) of infection involved deep fascia/ 
muscle of the incision. In 2 cases (15.38%) of infection 
involved organ/space manipulated during operation. 

Figure 2: Types of wound infection
Tablel I shows that, common indications for operation in 
descending order include chronic calculus cholecystitis 
followed by, inguinal hernia, recurrent appendicitis, 
incisional hernia, colostomy and Illiostomy, and 
colo-rectal carcinoma.
Table I: Clinical condition for operation

Table II shows, common operation categories with rate of 
SSI. The table shows that the most common intervention 
was hernia repair followed by biliary surgery, colonic 
surgery, gastric surgery and rectal surgery. Wound 
infection was more common colonic surgery, gastric 
surgery and hernia repair.
Table II: Type of interventions with frequency and SSI 
rate(n=153)

In this study, thirteen patients (8.50%) were diabetic. 
Among them 4 (30.77%) patients developed post 
operative wound infection. This is statistically highly 
significant with a p value of <0.013.
Table III:  Diabetes mellitus versus Wound Infection.

In the study, 141(92.16%) patients had ASA score of 1 or 
2 and 12 (7.84%) patients had ASA score of ≥3. Among 
the 12 patients with ASA score of ≥3, 4(33.3%) patients 
developed post operative wound infection. This result 
indicates that post operative wound infection rate is 
significantly higher in patients with ASA score of ≥3 with 
a p value of <0.007.
Table IV: ASA score versus Wound Infection

Majority of operations (85) took less than or equal to 60 
minutes from skin incision to skin closure: 12 (7.84%) 
operations required more than 2 hours to be completed. 
The duration of surgical operation also proved to be a 
significant factor: only 3.53% of operations lasting 60 
minutes or less led to infection, while for operations 
lasting more than 2 hours this rate leapt to 33.33%. 
Table V: SSI rate in relation to duration of operation

So far as wound type is concerned, it was found clean 
wounds in 59 cases (38.56%); clean-contaminated wounds 
in 75 cases (49.02%) and contaminated wounds in 19 
cases (12.42%). SSI rate was  significantly higher in 
contaminated wound with a ‘p’ value of <0.011.

Table VI: Wound class versus wound infection

In the study the culture sensitivity report showed 2 
negative and 11 positive growths. The most frequent 
organism was Escherichia coli (E. coli).
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Carcinoma Stomach  5 (3.26) 
Rectal carcinoma 4 (2.61) 
Epigastric Hernia 4 (2.61) 

Choledocholithiasis  3 (1.96) 
Colonic Cancer 2 (1.30)

 Pyloric Stenosis (D.U.) 2 (1.30)

 Gastric Outlet Obstruction (antral growth)  2 (1.30)

 
Empyema G.B. 2 (1.30)

 
Umblical Hernia 2 (1.30)

 
Hepatolithiasis  1 (0.65)

 
Nephrolithiasis 1 (0.65)

 

Others 6 (3.92)

 
Total

 

153 (100.0 )

Clinical Diagnosis  No(%) of patients  

Interventions No(%) of patients No(%) of wound 
infection 

Hernia repair 53 (34.64) 3 (23.07) 

Biliary surgery 51 (33.33) 1 (7.69) 

Colonic Surgery 15 (9.80) 4 (30.76) 

Appendices surgery 14 (9.15) 0 (0) 

Gastric surgery 9 (5.88) 3 (23.07) 

Rectal Surgery 4 (2.61) 1 (7.69) 

Others 7 (4.58) 1 (7.69) 

 

Diabetes 
mellitus

 
Wound infection 

Total (%) 
The Chi-
square 

 

value 
P value 

Yes (%) No (%) 

Present 4(30.77) 9(69.23) 13(8.50) 

6.20 <0.013 Absent 9(6.43) 131(93.57) 140(91.50) 

Total 13 140 153 
 

ASA
score

 Wound infection 

Total (%) The Chi-
square 

 

value
P value 

Yes (%) No (%) 

1 or 2 9 (6.38) 132(93.62) 141(92.16) 

7.16 <0.007 ≥3 4 (33.33) 8 (66.67) 12 (7.84) 

Total 13 140 153 

 

The Chi-
square
value

 

Duration
of 
operation

 
Wound infection 

Total (%) The Chi-
square
value

 
P value 

Yes (%) No (%) 

≤ 60 minutes 3(3.53) 82(96.47) 85(55.56) 

12.57 <0.002 
61 -120 
minutes 6(10.71) 50(89.29) 56(36.60) 

>120 minutes 4(33.33) 8(66.67) 12(7.84) 

Total 13 140 153 

 

Wound class
 Wound infection 

Total (%) 
 

P value 
Yes (%) No (%) 

Clean 4 (6.78) 55 (93.22) 59 (38.56) 

8.95 <0.011 Clean contaminated 4 (5.33) 71(94.67) 75(49.02) 

Contaminated 5 (26.32) 14 (73.68) 19 (12.42) 

Total 13 140 153 
 

All the gram negative organisms were sensitive to newly 
introduced chemotherapeutic agent imipenem.
Conclusion:
This study provided information on rate and risk factors for 
SSI occurrence in elective abdominal operations in 
Department of General Surgery of Dhaka Medical College & 
Hospital. In this study three independent risk factors were 
identified in both univariate and multivariate analyses. 
Another seven risk factors were identified in univariate 
analysis but not in multivariate analysis. By modifying the 
factors before or during surgery, the SSI can be reduced as 
well as post operative morbidity and mortality rate. In 
conclusion, further study in large scale is needed.
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(10.53%). This is one area where we can lower the risk by 
approximating the time of shaving as much as possible to that 
of operation i.e. prior to surgery or none (5.17%). An 
infection rate was 17.4% when pre operative stay was 0-7 
days. An infection rate was 71.4% with a pre operative stay 
of more than 21 days. Pre operative hospital stay predisposed 
an individual to 1.76% risk of acquiring an infection. A pre 
operative stay of one week increased the risk rate to 5%. 
(Suchitra et al, 2009)4. This was marginally supported by this 
study (P<0.05). This is one of the factors to be taken in to 
account by reducing pre-operative hospital stay we may 
decrease SSI. The individual surgeon performing the 
procedure can have an impact on outcome for the patient. 
There is evidence to suggest that grade of surgeon can have 
an impact on SSI rate (Mishriki et al, 1990)13. Guidance from 
the Specialist Advisory Committee of the Joint Committee on 
Higher Surgical Training of Scotland suggests that where a 
consultant does not perform the procedure, one should be 
present in the operating theatre in order to minimize this risk. 
But in this study, SSI rate was unusually higher when done 
by consultants. The probable explanation is that: most of the 
elective procedures done by residents in our hospital are 
minor clean operation (e.g. inguinoscrotal surgery), take 
short duration, and usually done under supervision of 
consultants, discharged in earlier and thus infection rate is 
low; infection rate is high in emergency operation, done by 
residents without supervision which was not included in this 
study. Blood transfusion was a predictor of SSI in this study. 
The adverse effects of blood transfusion have been well 
documented in patients having colorectal, gastrointestinal and 
cancer surgery (Reiping et al, 200114; Morris et al, 2003; 
Vamvakas et al, 199615; Walz et al, 2006)16. In this study, 
blood recipient are also of similar category.  In the present 
study, drain usage or type of drain have shown impact on SSI 
rate, but presence of drain for longer than 3 days increased 
wound infection rate significantly. Similar observation was 
reported in medical literature (Simchen et al, 198117; 
Claesson et al, 198818; Watanabe et al, 20087; Moro et al, 
1996)19. In some studies, use of drain was found to be 
independent risk factor for SSI (Pessauux et al, 20036; 
Petrosillo et al, 20088; Reiping et al, 200114; Velasco et al, 
1996)20. The main aim of drainage is to evacuate residual 
effusions to avoid infection. Thus, every drainage has its own 
limitation because of obstruction and mobility. It can be at the 
origin of retrograde bacterial colonization, especially when 
the drainage is no longer an aspirate. In this study, 
contaminated wound is significantly associated with post 
operative wound infection. The finding is comparable with 
other studies (Razavi et al, 20053; Pessauux et al, 20036; 

Watanabe et al, 20087; Mishkiri et al, 199013; Garibaldi et al, 
199121; Velasco et al, 199620; Nguyen et al, 200122; Barber et 
al, 1995)23. The multivariate logistic analysis found three 
independent risk factors. These in descending order are as 
follows: Duration of operation > 2 hours, diabetes mellitus 
and ASA score≥ 3. These factors were also significant in 
univariate analysis. Diabetes mellitus was a predictor of 
postoperative wound infection in this study. ASA score 3 
indicates presence of a severe systemic disease. Patients with 
ASA score >2 may be compared with elderly people. Thus 
SSI rate is likely to be higher in them. In this study ASA 
score ≥3 was most significant predictor of SSI in both 
univariate and multivariate analysis. Similar finding was 
reported by (Culver et al, 19912; Garibaldi et al, 199121; and 
Velasco et al, 1996)20. Morris et al,24 Nichole et al5, Garibaldi 
et al21,Velasco et al20, Razavi et al3 and Moro et al19, showed 
the existence of a direct relationship between operative time 
and postoperative infectious risk. Pessauux et al6 showed that 
risk doubled with each additional operative hour. Our results 
agree with this finding, as our rates of postoperative infection 
were 3.53% for 1 hour, 10.71% for 1 to 2 hours, and 33.33% 
for longer than 2 hours. Certainly, longer procedures are 
associated with greater blood loss and perhaps an associated 
washout of prophylactic antibiotics. Unlike blood products, 
which are administered on need basis, antibiotics are usually 
dispensed once during operation. Hence, as blood is lost and 
replaced, the concentrations of circulating antibiotics 
diminish disproportionately. Thus, for prolonged operations, 
periodic reinjection of antibiotic agents (according to half-life) 
during the intervention should be favored (Cheadle et al, 
2006)25.  Regarding culture sensitivity report majority of the 
organism causing wound infection were gram negative, of 
which Escherichia-coli was found to be the commonest 
(53.84%), followed by pseudomonas (15.78%), Proteus spp 
& staphylococcus aureus (7.69%). E. coli was isolated from 
the wound following operation on the gastro intestina tract.
• E. coli is sensitive to ciprofloxacin, ceftriaxone, 
azithromycin, pivmecillin, nalidixic acid, and resistant to 
amoxycillin, cotrimoxazole. 
• Proteus spp is sensitive to gentamicin, meropenem and 
resistant to ceftazidime, ceftriaxone, ciprofloxacin, 
cotrimoxazole, flucloxacillin. 
• Pseudomonas is sensitive to gentamicin and ciprofloxacin 
and resistant to doxycycline, ceftazidime, ceftriaxone, 
cefixime, meropenem. 
• Staphylococcus Aureus is sensitive to gentamicin, 
ceftazidime, flucloxacillin, cefuroxime and resistant to 
ceftriaxome, ciprofloxacin, cotrimoxazole, cefixime.

Table VII : Most frequent isolated organism (n=13)

All the risk factors for SSI with p value ≤ 0.05 in 
univariate analysis were entered into a stepwise logistic 
regression model for multivariate analysis.  Duration of 
operation (p<.001), Diabetes mellitus (p<.003) and ASA 
score (p<.026) were found to be independent risk factors 
for wound infection.
Model Summaryd 
Table VIII: Multivariate analysis: stepwise logistic regression  
model summary (taken from SPSS output)

a  Predictors: (Constant), duration of operation
b Predictors: (Constant), duration of operation, diabetes 
mellitus
c Predictors: (Constant), duration of operation, diabetes 
mellitus, ASA score
d. Dependent Variable: wound infection
Discussion:
This study was carried out in the department of Surgery, 
Dhaka Medical College & Hospital. From December 2008 to 
November 2009 with an aim to estimate rate of SSI in 
elective surgical procedure and to determine risk factor 
associated with infection. There were 153 patients, of them 
13 developed wound infections. The overall infection rate 
was 8.5%. The overall incidence of surgical wound infection 
varied in different studies from 4.7 to 17 percent. SSI rate 
was found between 4-30% (Suchitra et al, 2009)4. So our 
result was in agreement in findings with them. Of the 13 
cases of SSI, in 8 cases (62%) infections were limited within 
skin and superficial tissue, in 3 cases (23%) deeper incisional 
tissue was involved and organ/ space infections occurred in 

the rest 2 (15%) cases, of these SSIs, two thirds were 
confined to the incision and one third involved organ/ space, 
(Alicia et al, 1999)1. The rate of wound infection varies 
according to wound class as follows 6.78% for clean 
operation, 5.33% for clean and contaminated operation and 
26.32% for contaminated operation, Similar observation was 
reported in some other literature but Culver et al2, described 
much lower infection rate in all three wound classes (Razavi 
et al, 2005)3. It should be made clear that our hospital was a 
tertiary level hospital and a reference centre within 
Bangladesh National Health Service and that the patients sent 
to our hospital were those selected from other hospitals all 
over the country who were more likely to be severely ill. 
This relative high rate of post operative wound infection in 
this series was most probably because of high underlying 
severity of illness in our patients. In this series, common 
indications for operation in descending order include chronic 
calculus cholecystitis, recurrent appendicitis, gastric 
carcinoma, rectal carcinoma, inguinal hernia. Common 
operation category includes hernia repair, colonic surgery, 
appendices surgery, gastric surgery, rectal surgery. SSI rate 
was higher in colonic surgery (30.76%), gastric surgery 
(23.07%), hernia repair (23.07%), rectal surgery (7.69%), 
billiary surgery (7.69%) respectively. Among the 14 studied 
independent variables, in univariate analysis the following 10 
risk factors for post operative  infectious complications were 
identified: age>50 years, underweight, diabetes mellitus, 
ASA score≥3, preoperative hospital stay, prolonged operative 
time, peroperative blood transfusion, length of incision, 
wound class 3 and wound drainage. Age was a risk factor for 
postoperative infection complications, commonly reported in 
the medical literature. Age above 45 years was associated 
with SSIs (Nicolle et al, 1992)5. Increasing age is related with 
chronic conditions, malnutrition and fall in the body 
immunological efficiency, causing more extensive SSI. The 
present findings supported this argument. SSI was not related 
with sex, this was  in agreement with previous findings 
(Razavi et al, 20053; Pessauux et al,6 2003; Watanabe et al, 
20087; Petrosillo et al, 20088; Heal et al, 2006)9. In the study, 
mean BMI of patients was 22.83kg/m2 (SD±2.9), in a range 
of 17.29-32.05. Nutritional state is regarded as an important 
factor in wound healing (Clark et al, 2000)10. Underweight 
indicates poor nutritional status of patients. Some other 
investigators also mentioned association of malnutrition with 
SSI rate, our result is in agreement with finding of (Leite et 
al, 198711; Katelaris  et al, 1986)12.  In this study although 
differences in SSI rates were not significantly related to 
shaving pattern, a trend was apparent: SSI rate was higher 
when shaving done day before surgery than prior to surgery 

transient ischaemic attack (TIA), diabetes mellitus, 
high cholesterol, cigarette smoking, atrial fibrillation, 
migraine with aura, and thrombophilia (a tendency to 
thrombosis). Although microalbuminuria is associated 
with clinical risk factors for stroke, including diabetes, 
hypertension, aging, history of myocardial infarction, and 
left ventricular hypertrophy, there is surprisingly little 
information regarding it as an independent risk factor for 
stroke or as a predictor of stroke outcome. A large 
prospective study6 has reported that microalbuminuria is a 
risk factor for stroke in men, and a limited case-control 
study7 found that the highest quintile of microalbuminuria 
values was associated with a 13- fold increased risk for 
stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associ 
ated with intracranial arteriosclerosis, reduced 
microvascular perfusion, and lacunar infarcts, there is 
scant data regarding the incidence of microalbuminuria in 
lacunar stroke. More recently, a highly significant 
association between microalbuminuria and carotid artery 
intima-media thickness has been reported, a finding which 
suggests that microalbuminuria may be a a marker for 
early development of carotid artery atherosclerosis and 
points to a possible linkage between microalbuminuria and 
atherothrombotic stroke mechanism8. With the 
introduction of more sensitive and relatively inexpensive 
dipstick methods, patients can now be readily screened for 
microalbuminuria. This present study is designed, 
therefore, to determine (1) the incidence of 
microalbuminuria in different types of stroke, (2) its 
relationship to risk factors for stroke, (3) its prevalence in 
major subtypes of stroke, and (4) its potential use as a 
marker for stroke recurrence.
Materials and Methods:
Fifty cases of stroke Patients admitted in CMCH medicine and 
neurology department from 1 January 2019 to 31 June 2019 
were analyzed and urine for microalbumin was done. Patients 
with a history of stroke and/or transient ischemic attack were 
eligible for the risk group provided they had experienced no 
cerebrovascular symptoms for at least 6 months prior to 
enrollment. Patients with urinary tract infection, chronic renal 
failure, malignancy, and vasculitis were excluded. A detailed 
description of additional exclusions, diagnostic criteria for risk 
factor assessment, and definition of vascular end points has 
been published. 5 Vascular end points included recurrent 
stroke, myocardial infarction, and vascular death; transient 
ischemic attacks were noted but not counted as end points. 
Participants in all groups were examined at enrollment, 6 to 8 
weeks, 6 months, 1 year, and once a year thereafter until 
termination of the study or the occurrence of a vascular event.
To minimize potentially confounding factors present at onset 
of stroke, urinary albumin levels in the recent stroke group 
were studied at the first outpatient clinic visit 6 to 8 weeks 
after the indexing infarction. Collection kits and instructions 
for obtaining first morning void urine samples on 2 

consecutive days were mailed to patients prior to clinic. Urine 
samples were kept at 4°C for a maximum of 5 days. Duplicate 
determinations were performed on samples from each day and 
the results averaged. Normoalbuminuria was defined as a 
urinary albumin concentration 20 mg/L or lower, 
microalbuminuria as higher than 20 mg/L but lower than 200 
mg/L, and macroalbuminuria as higher than 200 mg/L). 
Univariate statistical analyses were performed to see the 
outcome in relation with blood volume by SPSS-19. Except 
when stated otherwise, summary statistics are expressed as 
the mean±SD.
Result: 
Regarding analysis of gender distribution of 50 study patients, 
27(60%) were found male and 23(40%) were found female. 
Male to female ratio was 1:0.4. Among the 50 patients, 
different types of occupation were found. House wife was 
common occupation. Among the total patients, most of them 
were from lower middle class 24(61.4%). Others were from 
low 16(32.0%) and upper middle class 10(5.75%) group. Most 
of the patients were from rural residence 41(80%). In our 
study, 13(71.42%) patients had hypertension. Diabetes 
mellitus was found among 13(8.57%). Different examination 
findings were analyzed where mean GCS of ischaemic stroke 
was 14.5 and mean GCS of hemorrhagic stroke was 10.6, 12 
patients had abnormal fundoscopic findings. Regarding 
analysis of serum LDL and serum Creatinine, mean LDL level 
was 123.95 and mean serum Creatinine level was 1.19. After 
analysis, mean of urine for Microalbumin of 30 Ischaemic 
stroke patients was 71.96mg/L and mean of urine for 
Microalbumin of 20 Hemorrhagic stroke patients was 
80.70mg/L
Table-I: Distribution of the stroke patients diagnosed by CT 
scan (n = 50)
 

Fig-1: Distribution of the stroke patients.

Table- II: Distribution of socio-demographic variables among 
the stroke patients (n = 50)

Table-III: Distribution of risk factors among the stroke 
patients (with X2 test significance)

* NS = Not Significant (P > 0.05); S = Significant (P < 0.05)
Table-IV: Distribution of the fundoscopic findings among the 
stroke patients (with X2 test significance)

* Χ2 value = 9.123.  P = 0.010. Significant (P < 0.05)
Table-V: Level of consciousness (measured by Glasgow 
coma scale) among the stroke patients according to CT scan 
diagnosis (with t-test significance)

* Independent sample t – test. HS = Highly Significant (P < 
0.001)
Table-VI: Biochemical profiles among the stroke patients 
according to CT scan diagnosis (with t-test significance)

* Independent samples t-test. NS = Not Significant (P > 0.05)
Table-VII: Microalbuminuria among the stroke patients 
according to CT scan diagnosis (with t-test significance)

*Independent samples t-test. NS = Not Significant (P > 
0.05)
Table-VIII: Pearson’s correlation between urinary 
microalbumin & GCS,RBS,LDL Cholsterol and Serum 
Creatinine variables (n = 50)
 

Discussion:
Strokes have recently emerged as a major health problem affecting 
the population. Its incidence has increased many folds with the 
emergence of several risk factors like coronary artery diseases, 
diabetes mellitus, hypertension, dyslipidemia. Hypertension and 
amyloid angiopathy are the primary causes while coagulopathy, 
trauma, intracranial neoplasm; drugs are the secondary causes for 
intracranial haemorrhage4. A large prospective study has reported 

that microalbuminuria is a risk factor for stroke in men, and a limited 
case-control study7 found that the highest quintile of 
microalbuminuria values was associated with a 13- fold increased 
risk for stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associated with 
intracranial arteriosclerosis, reduced microvascular perfusion, and 
lacunar infarcts, there is scant data regarding the incidence of 
microalbuminuria in lacunar stroke. The present study was done in 
the Medicine and Neurology department of Chittagong medical 
College Hospital. Among 50 patients of intracerebral hemorrhage we 
evaluate urinary microalbumin. In the present study, male was more 
than female as expected, as male got more preference to female in 
the present socioeconomic and social status of Bangladesh. In a 
similar study, it was observed that among 46 patient, male patient 
was 32(69.6%) and female was 14(34.6%)9. Different types of 
occupation were found in the study patients but maximum were 
doing nonspecific works. Patients from middle class and poor 
families were more in the present study. This may be due to reason 
that they cannot afford the costly treatment in private hospital. 
Sedentary workers and patients from urban community are more 
common in the present study. Among the study patients, 
hypertension was found among 50 (71.42%)   patients. Present study 
is comparable to the study done at other part of Bangladesh10, where 
out of 500 stroke cases, 72% patients were known hypertensive. This 
study was conducted to analyze the relationship between 
Microalbuminuria and stroke. Present study shows that among 50 
study patients, ischaemic stroke was 30 (12.8%) and rest 20 (87.2%) 
were Hemorrhagic stroke. Mean of urine for Microalbumin level of 
Ishaemic stroke was and Mean of urine for Microalbumin level of 
Hemorrhagic stroke was this finding was comparable11,12. This is a 
single-center hospital study and the results may or may not reflect 
the cross section of the population. For more consistent results large 
multi-center studies have to planned and executed in order to 
determine relationship between blood volume and mortality rate. 
This study limitations include a single early morning spot urine 
sample was tested for MA for cost effectiveness, while current 
guidelines require at least two of three specimens fall within the 
microalbumin range in order to label as MA.
Conclusion:
We found high frequency of microalbuminuria in patients with 
stroke Therefore; microalbuminuria could be is a useful 
modifiable factor, in addition to conventional risk factors, in 
identifying those at increased risk of stroke.
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any cause, suffering from genetic, endocrine or any 
neurological diseases that might lead to overweight or obesity, 
who had known liver or renal disease and those were getting 
vitamin D and/or calcium supplementation. Informed written 
consent was taken from all the participants or parents or 
guardians. Proper history, physical examination including 
anthropometric indices like weight, height, BMI were taken. 
The weight was measured by using electronic weighing 
machine and height was recorded using stadiometre. BMI was 
calculated dividing weight (kg) by height (meter) ².  Patients 
were categorized into obese or overweight according to CDC 
BMI chart for particular age and sex. 
Overweight: BMI 85th to < 95th  centile
Obese: BMI ≥ 95th centile.
Biochemical assessment:
Observation and Result: 
Vitamin D, parathormone and other biochemical parametres 
were estimated from venous blood of the study population in 
the Department of Biochemistry of the same university. Here 
25(OH) D3 is used to measure the vitamin D level in the body 
as it is the major circulating form of vitamin D and has a 
half-life of approximately 2-3 weeks. Estimation of serum 
25(OH) D was done by Chemiluminescence microparticle 
immune assay (CMIA) technique using the analyzer Architect 
Abott, Ci 4100, USA 2012. Vitamin D level was classified into 
3 categories: (According to Endocrine Society Clinical Practice 
Guideline, Hollick et al. 2011).
Vitamin D deficiency     : < 20 ng/ml
Vitamin D Insufficiency: 20 –<30 ng/ml 
Vitamin D sufficiency    : 30-100 ng/ml 
Statistical analysis of data
Statistical calculations were done using the appropriate 
statistical software SPSS 22.0. Pearson correlation test and 
scatter diagram was applied to evaluate the association 
between the variables. P-value less than 0.05 was considered 
as significant.
Ethical consideration
Ethical clearance was taken from Institutional Review Board of 
BSMMU.    
Result: 
We studied 50 overweight and obese children, among them 37 
(74%) were overwight and 13 (26%) were obese. Table I 
showed demographic characteristics of the study subjects, 
majority of the obese and overweight children were of 
adolescent age group (10 to 18 years). Males were 
predominant. Among the study population 12% had 
hypertension and advanced tanner stage, almost all (98%) of 
them had acanthosis nigricans and 62% had striae. Result also 
showed that 82% of the obese/overweight children had vitamin 
D deficiency, 18% had insufficiency. None of them had 
sufficient vitamin D level. All of them had normal serum 
calcium level and most of them had normal level of alkaline 
phosphatase. Serum inorganic phosphate was normal in 80% 

of the cases. Serum PTH was normal in 70% of 
obese/overweight children and high in 30% of them.
Table I: Demographic and clinical characteristics of the study 
population (n=50)
 

Table II: Status of Biochemical parameters in the 
obese/overweight group (n= 50)

There was a statistically significant negative correlation 
between BMI   and serum vitamin D level, a significant 
negative correlation between BMI and the parathormone 
level and p value <0.05 (Figure 1).  Result also showed 
that serum PTH has a negative correlation with vitamin D 
level (table III). There were no significant correlation of 
serum calcium, inorganic phosphate and alkaline 
phosphatase with BMI or vitamin D level.
 

Figure 1: Correlation of BMI with serum vitamin D and 
parathormone in studied subjects.
Table III: Correlation of Vitamin D with other lab parame-
ters  in study population

Discussion:
Vitamin D deficiency is a current health issue. It is estimated 
that worldwide as many as one billion people suffer from 
vitamin D deficiency or insufficiency and this was shown to be 
prevalent across all age groups, genders, and geographic 
regions8.  Present study included a total of 50 obese and 
overweight children. The study revealed that low vitamin D 
was in 100% (82% plus 18%) of these children. Most of the 
study in recent and in the past got the high prevalence of 
hypovitaminosis vitamin D in obese children. Dura-Trave et al. 
2017 found in a study among 546 children that vitamin D 
deficiency was present 68.2 % of the obese children 5. Study 
done in Indian children is also consistent with our study4. In 
this study vitamin D level showed strong negative correlation 
with BMI (r—371, p-0.008). In a cross sectional study done in 
301 Turkey children, similar result was found10. Turer et al. 
2013 also found the negative correlation between BMI and 
vitamin D level in american children3.  The inverse association 
between higher body mass and lower vitamin D levels may 
have been attributed to sequestration of the fat-soluble vitamin 
D within the adipose tissue11.  Several confounding factors 
such as sedentary lifestyle causing limited sun exposure, poor 
dietary habit and there by low dietary vitamin D intake have 
also been cited as possible cause of lower vitamin D in 
children with higher BMI11, 12.  We found that serum PTH was 
showed the positive correlation with BMI (r=0.371, p= 0.008). 
The value of parathormone increased as the BMI increased. 
Several study done in obese children showed that serum PTH 
is elevated in obese children. Reinehr along with colleagues 
conducted a study on 133 obese children and found PTH was 
positively related with BMI. They observe PTH level before 
and after weight loss in 67 obese children and found that the 
level of PTH normalizes after weight loss. So they postulated 
that high PTH is a consequence of obesity 15. In this study the 

negative association was found between vitamin D level and 
the PTH level in obese/overweight group (r = -.425, p= 0.002). 
In a study done in Turkey children serum 25-OHD levels and 
iPTH levels were measured and evaluated. They found that the 
PTH level rises when the vitamin D level decreases 14. Raised 
PTH may be due to secondary hyperparathyroidism as vitamin 
D deficiency causes less absorption of serum calcium leading 
to hypocalcaemia which in turns leads to increase PTH 
secretion. This study found no significant correlation between 
vitamin D level or BMI with serum calcium, inorganic 
phosphate (iPO4), alkaline phosphatase (ALP) in the study 
subjects. Serum calcium and alkaline phosphatase was normal 
in most of the obese/overweight children. Majority of the study 
done in obese children found normal level of serum calcium, 
inorganic phosphate (iPO4), alkaline phosphatase (ALP) 16. 
Low serum 25(OH) vitamin D levels usually not associated 
with a concomitant reduction in serum calcium because 
secondary hyperparathyroidism increases mobilization of 
calcium from the skeleton and increased calcium reabsorption 
in the kidney 17. Thus, it is expected that calcium levels will 
not decline in patients with vitamin D deficiency until most of 
the calcium has been depleted from the skeleton which may 
also rise alkaline phosphatase level.
Conclusion
The study showed that 100% of the obese/overweight children 
had low vitamin D level. It also showed the negative 
relationship between BMI and 25 (OH) D levels in 
obese/overweight children. Serum parathormone showed a 
positive correlation with BMI and negative correlation with 
vitamin D level. 
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were reported to be: clean 2.1%, clean-contaminated 
3.3%, contaminated 6.4% and dirty 7.1% (Culver et al, 
1991)2. Estimating the cost of SSIs has proved to be 
difficult but many studies agree that additional bed 
occupancy is the most significant factor. In 1980, Cruse 
estimated that an SSI increases a patient’s hospital stay by 
approximately 10 days and cost an additional $2000. 
Many factors influence surgical wound healing and 
determine the potential for, and the incidence of, infection. 
There are some patient related factors such as age, sex, 
diabetes, smoking, poor nutrition, obesity etc. Surgical 
considerations like, skin preparation, length of incision, 
intraoperative aseptic measures, surgical techniques, 
duration of surgery, per operative blood transfusion, 
wound class and level of surgeon also influences 
SSIs(Razavi et al, 2005)3.  Usually postoperative wound 
infection appears between 3rd to 5th post operative days. 
But presentation may be delayed for 2 to 3 weeks. Clinical 
features of post operative wound infection include wound 
pain and swelling, pyrexia, wound tenderness, erythema, 
purulent or serosanguinous discharge, and wound 
dehiscence(Alicia et al, 1999)1. 
Surgical site infection can be classified as- 
a) Superficial incisional SSI 
b) Deep incisional SSI 
c) Organ/ space SSI.
Of these SSIs, two thirds are confined to the incision, and 
one third involve organs or spaces accessed during 
operation (Alicia et al, 1999)1. Organ/space SSIs as 
compared to incisional SSIs are associated with greater 
increase in morbidity and mortality.Wound infection is a 
clinical outcome indicator of fundamental importance in 
elective surgery, surgical practice depends upon healing 
by primary intension and without serious complication. 
Post operative sepsis can have serious and significant 
effect on ultimate result of the operation as well as the 
patient is general wellbeing. To achieve a good surgical 
outcome, it is important to identify the risk factors that 
increase the incidence of SSI. This issue has been 
addressed in many centers in the world with differing 
results and recommendations. But in our hospital no such 
study has been conducted to measure the rate and risk 
factors for SSI. So SSI surveillance should be conducted 
and maintained in all hospitals to promote better surgical 
out come.
Materials and Methods:
A Cross sectional type of observation study was carried out 
among 153 patients in Department of Surgery, Dhaka Medical 
College Hospital, Dhaka from January 2008 to December 
2009. Inclusion criteria were only elective abdominal surgery, 
Non- pregnant patients and Patients who agreed to participate 
in the study. Exclusion criteria were the patient who had 
emergency operation, Other than abdominal surgery, pregnant 
patient, moribund patient who were treated in I.C.U.  and 
Laparoscopy surgery. 

Result: 
In the study period 153 patients from surgery unit were 
included for investigation and studied. Among them 13(8.50%) 
patients developed post operative wound infection.
 

Figure 1: Wound infection rate in the study
In this study, 8 cases (61.54%) of wound infection 
involved only skin or subcutaneous tissue of the incision. 
In 3 cases (23.08%) of infection involved deep fascia/ 
muscle of the incision. In 2 cases (15.38%) of infection 
involved organ/space manipulated during operation. 

Figure 2: Types of wound infection
Tablel I shows that, common indications for operation in 
descending order include chronic calculus cholecystitis 
followed by, inguinal hernia, recurrent appendicitis, 
incisional hernia, colostomy and Illiostomy, and 
colo-rectal carcinoma.
Table I: Clinical condition for operation

Table II shows, common operation categories with rate of 
SSI. The table shows that the most common intervention 
was hernia repair followed by biliary surgery, colonic 
surgery, gastric surgery and rectal surgery. Wound 
infection was more common colonic surgery, gastric 
surgery and hernia repair.
Table II: Type of interventions with frequency and SSI 
rate(n=153)

In this study, thirteen patients (8.50%) were diabetic. 
Among them 4 (30.77%) patients developed post 
operative wound infection. This is statistically highly 
significant with a p value of <0.013.
Table III:  Diabetes mellitus versus Wound Infection.

In the study, 141(92.16%) patients had ASA score of 1 or 
2 and 12 (7.84%) patients had ASA score of ≥3. Among 
the 12 patients with ASA score of ≥3, 4(33.3%) patients 
developed post operative wound infection. This result 
indicates that post operative wound infection rate is 
significantly higher in patients with ASA score of ≥3 with 
a p value of <0.007.
Table IV: ASA score versus Wound Infection

Majority of operations (85) took less than or equal to 60 
minutes from skin incision to skin closure: 12 (7.84%) 
operations required more than 2 hours to be completed. 
The duration of surgical operation also proved to be a 
significant factor: only 3.53% of operations lasting 60 
minutes or less led to infection, while for operations 
lasting more than 2 hours this rate leapt to 33.33%. 
Table V: SSI rate in relation to duration of operation

So far as wound type is concerned, it was found clean 
wounds in 59 cases (38.56%); clean-contaminated wounds 
in 75 cases (49.02%) and contaminated wounds in 19 
cases (12.42%). SSI rate was  significantly higher in 
contaminated wound with a ‘p’ value of <0.011.

Table VI: Wound class versus wound infection

In the study the culture sensitivity report showed 2 
negative and 11 positive growths. The most frequent 
organism was Escherichia coli (E. coli).
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All the gram negative organisms were sensitive to newly 
introduced chemotherapeutic agent imipenem.
Conclusion:
This study provided information on rate and risk factors for 
SSI occurrence in elective abdominal operations in 
Department of General Surgery of Dhaka Medical College & 
Hospital. In this study three independent risk factors were 
identified in both univariate and multivariate analyses. 
Another seven risk factors were identified in univariate 
analysis but not in multivariate analysis. By modifying the 
factors before or during surgery, the SSI can be reduced as 
well as post operative morbidity and mortality rate. In 
conclusion, further study in large scale is needed.
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(10.53%). This is one area where we can lower the risk by 
approximating the time of shaving as much as possible to that 
of operation i.e. prior to surgery or none (5.17%). An 
infection rate was 17.4% when pre operative stay was 0-7 
days. An infection rate was 71.4% with a pre operative stay 
of more than 21 days. Pre operative hospital stay predisposed 
an individual to 1.76% risk of acquiring an infection. A pre 
operative stay of one week increased the risk rate to 5%. 
(Suchitra et al, 2009)4. This was marginally supported by this 
study (P<0.05). This is one of the factors to be taken in to 
account by reducing pre-operative hospital stay we may 
decrease SSI. The individual surgeon performing the 
procedure can have an impact on outcome for the patient. 
There is evidence to suggest that grade of surgeon can have 
an impact on SSI rate (Mishriki et al, 1990)13. Guidance from 
the Specialist Advisory Committee of the Joint Committee on 
Higher Surgical Training of Scotland suggests that where a 
consultant does not perform the procedure, one should be 
present in the operating theatre in order to minimize this risk. 
But in this study, SSI rate was unusually higher when done 
by consultants. The probable explanation is that: most of the 
elective procedures done by residents in our hospital are 
minor clean operation (e.g. inguinoscrotal surgery), take 
short duration, and usually done under supervision of 
consultants, discharged in earlier and thus infection rate is 
low; infection rate is high in emergency operation, done by 
residents without supervision which was not included in this 
study. Blood transfusion was a predictor of SSI in this study. 
The adverse effects of blood transfusion have been well 
documented in patients having colorectal, gastrointestinal and 
cancer surgery (Reiping et al, 200114; Morris et al, 2003; 
Vamvakas et al, 199615; Walz et al, 2006)16. In this study, 
blood recipient are also of similar category.  In the present 
study, drain usage or type of drain have shown impact on SSI 
rate, but presence of drain for longer than 3 days increased 
wound infection rate significantly. Similar observation was 
reported in medical literature (Simchen et al, 198117; 
Claesson et al, 198818; Watanabe et al, 20087; Moro et al, 
1996)19. In some studies, use of drain was found to be 
independent risk factor for SSI (Pessauux et al, 20036; 
Petrosillo et al, 20088; Reiping et al, 200114; Velasco et al, 
1996)20. The main aim of drainage is to evacuate residual 
effusions to avoid infection. Thus, every drainage has its own 
limitation because of obstruction and mobility. It can be at the 
origin of retrograde bacterial colonization, especially when 
the drainage is no longer an aspirate. In this study, 
contaminated wound is significantly associated with post 
operative wound infection. The finding is comparable with 
other studies (Razavi et al, 20053; Pessauux et al, 20036; 

Watanabe et al, 20087; Mishkiri et al, 199013; Garibaldi et al, 
199121; Velasco et al, 199620; Nguyen et al, 200122; Barber et 
al, 1995)23. The multivariate logistic analysis found three 
independent risk factors. These in descending order are as 
follows: Duration of operation > 2 hours, diabetes mellitus 
and ASA score≥ 3. These factors were also significant in 
univariate analysis. Diabetes mellitus was a predictor of 
postoperative wound infection in this study. ASA score 3 
indicates presence of a severe systemic disease. Patients with 
ASA score >2 may be compared with elderly people. Thus 
SSI rate is likely to be higher in them. In this study ASA 
score ≥3 was most significant predictor of SSI in both 
univariate and multivariate analysis. Similar finding was 
reported by (Culver et al, 19912; Garibaldi et al, 199121; and 
Velasco et al, 1996)20. Morris et al,24 Nichole et al5, Garibaldi 
et al21,Velasco et al20, Razavi et al3 and Moro et al19, showed 
the existence of a direct relationship between operative time 
and postoperative infectious risk. Pessauux et al6 showed that 
risk doubled with each additional operative hour. Our results 
agree with this finding, as our rates of postoperative infection 
were 3.53% for 1 hour, 10.71% for 1 to 2 hours, and 33.33% 
for longer than 2 hours. Certainly, longer procedures are 
associated with greater blood loss and perhaps an associated 
washout of prophylactic antibiotics. Unlike blood products, 
which are administered on need basis, antibiotics are usually 
dispensed once during operation. Hence, as blood is lost and 
replaced, the concentrations of circulating antibiotics 
diminish disproportionately. Thus, for prolonged operations, 
periodic reinjection of antibiotic agents (according to half-life) 
during the intervention should be favored (Cheadle et al, 
2006)25.  Regarding culture sensitivity report majority of the 
organism causing wound infection were gram negative, of 
which Escherichia-coli was found to be the commonest 
(53.84%), followed by pseudomonas (15.78%), Proteus spp 
& staphylococcus aureus (7.69%). E. coli was isolated from 
the wound following operation on the gastro intestina tract.
• E. coli is sensitive to ciprofloxacin, ceftriaxone, 
azithromycin, pivmecillin, nalidixic acid, and resistant to 
amoxycillin, cotrimoxazole. 
• Proteus spp is sensitive to gentamicin, meropenem and 
resistant to ceftazidime, ceftriaxone, ciprofloxacin, 
cotrimoxazole, flucloxacillin. 
• Pseudomonas is sensitive to gentamicin and ciprofloxacin 
and resistant to doxycycline, ceftazidime, ceftriaxone, 
cefixime, meropenem. 
• Staphylococcus Aureus is sensitive to gentamicin, 
ceftazidime, flucloxacillin, cefuroxime and resistant to 
ceftriaxome, ciprofloxacin, cotrimoxazole, cefixime.
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Table VII : Most frequent isolated organism (n=13)

All the risk factors for SSI with p value ≤ 0.05 in 
univariate analysis were entered into a stepwise logistic 
regression model for multivariate analysis.  Duration of 
operation (p<.001), Diabetes mellitus (p<.003) and ASA 
score (p<.026) were found to be independent risk factors 
for wound infection.
Model Summaryd 
Table VIII: Multivariate analysis: stepwise logistic regression  
model summary (taken from SPSS output)

a  Predictors: (Constant), duration of operation
b Predictors: (Constant), duration of operation, diabetes 
mellitus
c Predictors: (Constant), duration of operation, diabetes 
mellitus, ASA score
d. Dependent Variable: wound infection
Discussion:
This study was carried out in the department of Surgery, 
Dhaka Medical College & Hospital. From December 2008 to 
November 2009 with an aim to estimate rate of SSI in 
elective surgical procedure and to determine risk factor 
associated with infection. There were 153 patients, of them 
13 developed wound infections. The overall infection rate 
was 8.5%. The overall incidence of surgical wound infection 
varied in different studies from 4.7 to 17 percent. SSI rate 
was found between 4-30% (Suchitra et al, 2009)4. So our 
result was in agreement in findings with them. Of the 13 
cases of SSI, in 8 cases (62%) infections were limited within 
skin and superficial tissue, in 3 cases (23%) deeper incisional 
tissue was involved and organ/ space infections occurred in 

the rest 2 (15%) cases, of these SSIs, two thirds were 
confined to the incision and one third involved organ/ space, 
(Alicia et al, 1999)1. The rate of wound infection varies 
according to wound class as follows 6.78% for clean 
operation, 5.33% for clean and contaminated operation and 
26.32% for contaminated operation, Similar observation was 
reported in some other literature but Culver et al2, described 
much lower infection rate in all three wound classes (Razavi 
et al, 2005)3. It should be made clear that our hospital was a 
tertiary level hospital and a reference centre within 
Bangladesh National Health Service and that the patients sent 
to our hospital were those selected from other hospitals all 
over the country who were more likely to be severely ill. 
This relative high rate of post operative wound infection in 
this series was most probably because of high underlying 
severity of illness in our patients. In this series, common 
indications for operation in descending order include chronic 
calculus cholecystitis, recurrent appendicitis, gastric 
carcinoma, rectal carcinoma, inguinal hernia. Common 
operation category includes hernia repair, colonic surgery, 
appendices surgery, gastric surgery, rectal surgery. SSI rate 
was higher in colonic surgery (30.76%), gastric surgery 
(23.07%), hernia repair (23.07%), rectal surgery (7.69%), 
billiary surgery (7.69%) respectively. Among the 14 studied 
independent variables, in univariate analysis the following 10 
risk factors for post operative  infectious complications were 
identified: age>50 years, underweight, diabetes mellitus, 
ASA score≥3, preoperative hospital stay, prolonged operative 
time, peroperative blood transfusion, length of incision, 
wound class 3 and wound drainage. Age was a risk factor for 
postoperative infection complications, commonly reported in 
the medical literature. Age above 45 years was associated 
with SSIs (Nicolle et al, 1992)5. Increasing age is related with 
chronic conditions, malnutrition and fall in the body 
immunological efficiency, causing more extensive SSI. The 
present findings supported this argument. SSI was not related 
with sex, this was  in agreement with previous findings 
(Razavi et al, 20053; Pessauux et al,6 2003; Watanabe et al, 
20087; Petrosillo et al, 20088; Heal et al, 2006)9. In the study, 
mean BMI of patients was 22.83kg/m2 (SD±2.9), in a range 
of 17.29-32.05. Nutritional state is regarded as an important 
factor in wound healing (Clark et al, 2000)10. Underweight 
indicates poor nutritional status of patients. Some other 
investigators also mentioned association of malnutrition with 
SSI rate, our result is in agreement with finding of (Leite et 
al, 198711; Katelaris  et al, 1986)12.  In this study although 
differences in SSI rates were not significantly related to 
shaving pattern, a trend was apparent: SSI rate was higher 
when shaving done day before surgery than prior to surgery 
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transient ischaemic attack (TIA), diabetes mellitus, 
high cholesterol, cigarette smoking, atrial fibrillation, 
migraine with aura, and thrombophilia (a tendency to 
thrombosis). Although microalbuminuria is associated 
with clinical risk factors for stroke, including diabetes, 
hypertension, aging, history of myocardial infarction, and 
left ventricular hypertrophy, there is surprisingly little 
information regarding it as an independent risk factor for 
stroke or as a predictor of stroke outcome. A large 
prospective study6 has reported that microalbuminuria is a 
risk factor for stroke in men, and a limited case-control 
study7 found that the highest quintile of microalbuminuria 
values was associated with a 13- fold increased risk for 
stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associ 
ated with intracranial arteriosclerosis, reduced 
microvascular perfusion, and lacunar infarcts, there is 
scant data regarding the incidence of microalbuminuria in 
lacunar stroke. More recently, a highly significant 
association between microalbuminuria and carotid artery 
intima-media thickness has been reported, a finding which 
suggests that microalbuminuria may be a a marker for 
early development of carotid artery atherosclerosis and 
points to a possible linkage between microalbuminuria and 
atherothrombotic stroke mechanism8. With the 
introduction of more sensitive and relatively inexpensive 
dipstick methods, patients can now be readily screened for 
microalbuminuria. This present study is designed, 
therefore, to determine (1) the incidence of 
microalbuminuria in different types of stroke, (2) its 
relationship to risk factors for stroke, (3) its prevalence in 
major subtypes of stroke, and (4) its potential use as a 
marker for stroke recurrence.
Materials and Methods:
Fifty cases of stroke Patients admitted in CMCH medicine and 
neurology department from 1 January 2019 to 31 June 2019 
were analyzed and urine for microalbumin was done. Patients 
with a history of stroke and/or transient ischemic attack were 
eligible for the risk group provided they had experienced no 
cerebrovascular symptoms for at least 6 months prior to 
enrollment. Patients with urinary tract infection, chronic renal 
failure, malignancy, and vasculitis were excluded. A detailed 
description of additional exclusions, diagnostic criteria for risk 
factor assessment, and definition of vascular end points has 
been published. 5 Vascular end points included recurrent 
stroke, myocardial infarction, and vascular death; transient 
ischemic attacks were noted but not counted as end points. 
Participants in all groups were examined at enrollment, 6 to 8 
weeks, 6 months, 1 year, and once a year thereafter until 
termination of the study or the occurrence of a vascular event.
To minimize potentially confounding factors present at onset 
of stroke, urinary albumin levels in the recent stroke group 
were studied at the first outpatient clinic visit 6 to 8 weeks 
after the indexing infarction. Collection kits and instructions 
for obtaining first morning void urine samples on 2 

consecutive days were mailed to patients prior to clinic. Urine 
samples were kept at 4°C for a maximum of 5 days. Duplicate 
determinations were performed on samples from each day and 
the results averaged. Normoalbuminuria was defined as a 
urinary albumin concentration 20 mg/L or lower, 
microalbuminuria as higher than 20 mg/L but lower than 200 
mg/L, and macroalbuminuria as higher than 200 mg/L). 
Univariate statistical analyses were performed to see the 
outcome in relation with blood volume by SPSS-19. Except 
when stated otherwise, summary statistics are expressed as 
the mean±SD.
Result: 
Regarding analysis of gender distribution of 50 study patients, 
27(60%) were found male and 23(40%) were found female. 
Male to female ratio was 1:0.4. Among the 50 patients, 
different types of occupation were found. House wife was 
common occupation. Among the total patients, most of them 
were from lower middle class 24(61.4%). Others were from 
low 16(32.0%) and upper middle class 10(5.75%) group. Most 
of the patients were from rural residence 41(80%). In our 
study, 13(71.42%) patients had hypertension. Diabetes 
mellitus was found among 13(8.57%). Different examination 
findings were analyzed where mean GCS of ischaemic stroke 
was 14.5 and mean GCS of hemorrhagic stroke was 10.6, 12 
patients had abnormal fundoscopic findings. Regarding 
analysis of serum LDL and serum Creatinine, mean LDL level 
was 123.95 and mean serum Creatinine level was 1.19. After 
analysis, mean of urine for Microalbumin of 30 Ischaemic 
stroke patients was 71.96mg/L and mean of urine for 
Microalbumin of 20 Hemorrhagic stroke patients was 
80.70mg/L
Table-I: Distribution of the stroke patients diagnosed by CT 
scan (n = 50)
 

Fig-1: Distribution of the stroke patients.

Table- II: Distribution of socio-demographic variables among 
the stroke patients (n = 50)

Table-III: Distribution of risk factors among the stroke 
patients (with X2 test significance)

* NS = Not Significant (P > 0.05); S = Significant (P < 0.05)
Table-IV: Distribution of the fundoscopic findings among the 
stroke patients (with X2 test significance)

* Χ2 value = 9.123.  P = 0.010. Significant (P < 0.05)
Table-V: Level of consciousness (measured by Glasgow 
coma scale) among the stroke patients according to CT scan 
diagnosis (with t-test significance)

* Independent sample t – test. HS = Highly Significant (P < 
0.001)
Table-VI: Biochemical profiles among the stroke patients 
according to CT scan diagnosis (with t-test significance)

* Independent samples t-test. NS = Not Significant (P > 0.05)
Table-VII: Microalbuminuria among the stroke patients 
according to CT scan diagnosis (with t-test significance)

*Independent samples t-test. NS = Not Significant (P > 
0.05)
Table-VIII: Pearson’s correlation between urinary 
microalbumin & GCS,RBS,LDL Cholsterol and Serum 
Creatinine variables (n = 50)
 

Discussion:
Strokes have recently emerged as a major health problem affecting 
the population. Its incidence has increased many folds with the 
emergence of several risk factors like coronary artery diseases, 
diabetes mellitus, hypertension, dyslipidemia. Hypertension and 
amyloid angiopathy are the primary causes while coagulopathy, 
trauma, intracranial neoplasm; drugs are the secondary causes for 
intracranial haemorrhage4. A large prospective study has reported 

that microalbuminuria is a risk factor for stroke in men, and a limited 
case-control study7 found that the highest quintile of 
microalbuminuria values was associated with a 13- fold increased 
risk for stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associated with 
intracranial arteriosclerosis, reduced microvascular perfusion, and 
lacunar infarcts, there is scant data regarding the incidence of 
microalbuminuria in lacunar stroke. The present study was done in 
the Medicine and Neurology department of Chittagong medical 
College Hospital. Among 50 patients of intracerebral hemorrhage we 
evaluate urinary microalbumin. In the present study, male was more 
than female as expected, as male got more preference to female in 
the present socioeconomic and social status of Bangladesh. In a 
similar study, it was observed that among 46 patient, male patient 
was 32(69.6%) and female was 14(34.6%)9. Different types of 
occupation were found in the study patients but maximum were 
doing nonspecific works. Patients from middle class and poor 
families were more in the present study. This may be due to reason 
that they cannot afford the costly treatment in private hospital. 
Sedentary workers and patients from urban community are more 
common in the present study. Among the study patients, 
hypertension was found among 50 (71.42%)   patients. Present study 
is comparable to the study done at other part of Bangladesh10, where 
out of 500 stroke cases, 72% patients were known hypertensive. This 
study was conducted to analyze the relationship between 
Microalbuminuria and stroke. Present study shows that among 50 
study patients, ischaemic stroke was 30 (12.8%) and rest 20 (87.2%) 
were Hemorrhagic stroke. Mean of urine for Microalbumin level of 
Ishaemic stroke was and Mean of urine for Microalbumin level of 
Hemorrhagic stroke was this finding was comparable11,12. This is a 
single-center hospital study and the results may or may not reflect 
the cross section of the population. For more consistent results large 
multi-center studies have to planned and executed in order to 
determine relationship between blood volume and mortality rate. 
This study limitations include a single early morning spot urine 
sample was tested for MA for cost effectiveness, while current 
guidelines require at least two of three specimens fall within the 
microalbumin range in order to label as MA.
Conclusion:
We found high frequency of microalbuminuria in patients with 
stroke Therefore; microalbuminuria could be is a useful 
modifiable factor, in addition to conventional risk factors, in 
identifying those at increased risk of stroke.
Conflict of Interest: None. 
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any cause, suffering from genetic, endocrine or any 
neurological diseases that might lead to overweight or obesity, 
who had known liver or renal disease and those were getting 
vitamin D and/or calcium supplementation. Informed written 
consent was taken from all the participants or parents or 
guardians. Proper history, physical examination including 
anthropometric indices like weight, height, BMI were taken. 
The weight was measured by using electronic weighing 
machine and height was recorded using stadiometre. BMI was 
calculated dividing weight (kg) by height (meter) ².  Patients 
were categorized into obese or overweight according to CDC 
BMI chart for particular age and sex. 
Overweight: BMI 85th to < 95th  centile
Obese: BMI ≥ 95th centile.
Biochemical assessment:
Observation and Result: 
Vitamin D, parathormone and other biochemical parametres 
were estimated from venous blood of the study population in 
the Department of Biochemistry of the same university. Here 
25(OH) D3 is used to measure the vitamin D level in the body 
as it is the major circulating form of vitamin D and has a 
half-life of approximately 2-3 weeks. Estimation of serum 
25(OH) D was done by Chemiluminescence microparticle 
immune assay (CMIA) technique using the analyzer Architect 
Abott, Ci 4100, USA 2012. Vitamin D level was classified into 
3 categories: (According to Endocrine Society Clinical Practice 
Guideline, Hollick et al. 2011).
Vitamin D deficiency     : < 20 ng/ml
Vitamin D Insufficiency: 20 –<30 ng/ml 
Vitamin D sufficiency    : 30-100 ng/ml 
Statistical analysis of data
Statistical calculations were done using the appropriate 
statistical software SPSS 22.0. Pearson correlation test and 
scatter diagram was applied to evaluate the association 
between the variables. P-value less than 0.05 was considered 
as significant.
Ethical consideration
Ethical clearance was taken from Institutional Review Board of 
BSMMU.    
Result: 
We studied 50 overweight and obese children, among them 37 
(74%) were overwight and 13 (26%) were obese. Table I 
showed demographic characteristics of the study subjects, 
majority of the obese and overweight children were of 
adolescent age group (10 to 18 years). Males were 
predominant. Among the study population 12% had 
hypertension and advanced tanner stage, almost all (98%) of 
them had acanthosis nigricans and 62% had striae. Result also 
showed that 82% of the obese/overweight children had vitamin 
D deficiency, 18% had insufficiency. None of them had 
sufficient vitamin D level. All of them had normal serum 
calcium level and most of them had normal level of alkaline 
phosphatase. Serum inorganic phosphate was normal in 80% 

of the cases. Serum PTH was normal in 70% of 
obese/overweight children and high in 30% of them.
Table I: Demographic and clinical characteristics of the study 
population (n=50)
 

Table II: Status of Biochemical parameters in the 
obese/overweight group (n= 50)

There was a statistically significant negative correlation 
between BMI   and serum vitamin D level, a significant 
negative correlation between BMI and the parathormone 
level and p value <0.05 (Figure 1).  Result also showed 
that serum PTH has a negative correlation with vitamin D 
level (table III). There were no significant correlation of 
serum calcium, inorganic phosphate and alkaline 
phosphatase with BMI or vitamin D level.
 

Figure 1: Correlation of BMI with serum vitamin D and 
parathormone in studied subjects.
Table III: Correlation of Vitamin D with other lab parame-
ters  in study population

Discussion:
Vitamin D deficiency is a current health issue. It is estimated 
that worldwide as many as one billion people suffer from 
vitamin D deficiency or insufficiency and this was shown to be 
prevalent across all age groups, genders, and geographic 
regions8.  Present study included a total of 50 obese and 
overweight children. The study revealed that low vitamin D 
was in 100% (82% plus 18%) of these children. Most of the 
study in recent and in the past got the high prevalence of 
hypovitaminosis vitamin D in obese children. Dura-Trave et al. 
2017 found in a study among 546 children that vitamin D 
deficiency was present 68.2 % of the obese children 5. Study 
done in Indian children is also consistent with our study4. In 
this study vitamin D level showed strong negative correlation 
with BMI (r—371, p-0.008). In a cross sectional study done in 
301 Turkey children, similar result was found10. Turer et al. 
2013 also found the negative correlation between BMI and 
vitamin D level in american children3.  The inverse association 
between higher body mass and lower vitamin D levels may 
have been attributed to sequestration of the fat-soluble vitamin 
D within the adipose tissue11.  Several confounding factors 
such as sedentary lifestyle causing limited sun exposure, poor 
dietary habit and there by low dietary vitamin D intake have 
also been cited as possible cause of lower vitamin D in 
children with higher BMI11, 12.  We found that serum PTH was 
showed the positive correlation with BMI (r=0.371, p= 0.008). 
The value of parathormone increased as the BMI increased. 
Several study done in obese children showed that serum PTH 
is elevated in obese children. Reinehr along with colleagues 
conducted a study on 133 obese children and found PTH was 
positively related with BMI. They observe PTH level before 
and after weight loss in 67 obese children and found that the 
level of PTH normalizes after weight loss. So they postulated 
that high PTH is a consequence of obesity 15. In this study the 

negative association was found between vitamin D level and 
the PTH level in obese/overweight group (r = -.425, p= 0.002). 
In a study done in Turkey children serum 25-OHD levels and 
iPTH levels were measured and evaluated. They found that the 
PTH level rises when the vitamin D level decreases 14. Raised 
PTH may be due to secondary hyperparathyroidism as vitamin 
D deficiency causes less absorption of serum calcium leading 
to hypocalcaemia which in turns leads to increase PTH 
secretion. This study found no significant correlation between 
vitamin D level or BMI with serum calcium, inorganic 
phosphate (iPO4), alkaline phosphatase (ALP) in the study 
subjects. Serum calcium and alkaline phosphatase was normal 
in most of the obese/overweight children. Majority of the study 
done in obese children found normal level of serum calcium, 
inorganic phosphate (iPO4), alkaline phosphatase (ALP) 16. 
Low serum 25(OH) vitamin D levels usually not associated 
with a concomitant reduction in serum calcium because 
secondary hyperparathyroidism increases mobilization of 
calcium from the skeleton and increased calcium reabsorption 
in the kidney 17. Thus, it is expected that calcium levels will 
not decline in patients with vitamin D deficiency until most of 
the calcium has been depleted from the skeleton which may 
also rise alkaline phosphatase level.
Conclusion
The study showed that 100% of the obese/overweight children 
had low vitamin D level. It also showed the negative 
relationship between BMI and 25 (OH) D levels in 
obese/overweight children. Serum parathormone showed a 
positive correlation with BMI and negative correlation with 
vitamin D level. 
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were reported to be: clean 2.1%, clean-contaminated 
3.3%, contaminated 6.4% and dirty 7.1% (Culver et al, 
1991)2. Estimating the cost of SSIs has proved to be 
difficult but many studies agree that additional bed 
occupancy is the most significant factor. In 1980, Cruse 
estimated that an SSI increases a patient’s hospital stay by 
approximately 10 days and cost an additional $2000. 
Many factors influence surgical wound healing and 
determine the potential for, and the incidence of, infection. 
There are some patient related factors such as age, sex, 
diabetes, smoking, poor nutrition, obesity etc. Surgical 
considerations like, skin preparation, length of incision, 
intraoperative aseptic measures, surgical techniques, 
duration of surgery, per operative blood transfusion, 
wound class and level of surgeon also influences 
SSIs(Razavi et al, 2005)3.  Usually postoperative wound 
infection appears between 3rd to 5th post operative days. 
But presentation may be delayed for 2 to 3 weeks. Clinical 
features of post operative wound infection include wound 
pain and swelling, pyrexia, wound tenderness, erythema, 
purulent or serosanguinous discharge, and wound 
dehiscence(Alicia et al, 1999)1. 
Surgical site infection can be classified as- 
a) Superficial incisional SSI 
b) Deep incisional SSI 
c) Organ/ space SSI.
Of these SSIs, two thirds are confined to the incision, and 
one third involve organs or spaces accessed during 
operation (Alicia et al, 1999)1. Organ/space SSIs as 
compared to incisional SSIs are associated with greater 
increase in morbidity and mortality.Wound infection is a 
clinical outcome indicator of fundamental importance in 
elective surgery, surgical practice depends upon healing 
by primary intension and without serious complication. 
Post operative sepsis can have serious and significant 
effect on ultimate result of the operation as well as the 
patient is general wellbeing. To achieve a good surgical 
outcome, it is important to identify the risk factors that 
increase the incidence of SSI. This issue has been 
addressed in many centers in the world with differing 
results and recommendations. But in our hospital no such 
study has been conducted to measure the rate and risk 
factors for SSI. So SSI surveillance should be conducted 
and maintained in all hospitals to promote better surgical 
out come.
Materials and Methods:
A Cross sectional type of observation study was carried out 
among 153 patients in Department of Surgery, Dhaka Medical 
College Hospital, Dhaka from January 2008 to December 
2009. Inclusion criteria were only elective abdominal surgery, 
Non- pregnant patients and Patients who agreed to participate 
in the study. Exclusion criteria were the patient who had 
emergency operation, Other than abdominal surgery, pregnant 
patient, moribund patient who were treated in I.C.U.  and 
Laparoscopy surgery. 

Result: 
In the study period 153 patients from surgery unit were 
included for investigation and studied. Among them 13(8.50%) 
patients developed post operative wound infection.
 

Figure 1: Wound infection rate in the study
In this study, 8 cases (61.54%) of wound infection 
involved only skin or subcutaneous tissue of the incision. 
In 3 cases (23.08%) of infection involved deep fascia/ 
muscle of the incision. In 2 cases (15.38%) of infection 
involved organ/space manipulated during operation. 

Figure 2: Types of wound infection
Tablel I shows that, common indications for operation in 
descending order include chronic calculus cholecystitis 
followed by, inguinal hernia, recurrent appendicitis, 
incisional hernia, colostomy and Illiostomy, and 
colo-rectal carcinoma.
Table I: Clinical condition for operation

Table II shows, common operation categories with rate of 
SSI. The table shows that the most common intervention 
was hernia repair followed by biliary surgery, colonic 
surgery, gastric surgery and rectal surgery. Wound 
infection was more common colonic surgery, gastric 
surgery and hernia repair.
Table II: Type of interventions with frequency and SSI 
rate(n=153)

In this study, thirteen patients (8.50%) were diabetic. 
Among them 4 (30.77%) patients developed post 
operative wound infection. This is statistically highly 
significant with a p value of <0.013.
Table III:  Diabetes mellitus versus Wound Infection.

In the study, 141(92.16%) patients had ASA score of 1 or 
2 and 12 (7.84%) patients had ASA score of ≥3. Among 
the 12 patients with ASA score of ≥3, 4(33.3%) patients 
developed post operative wound infection. This result 
indicates that post operative wound infection rate is 
significantly higher in patients with ASA score of ≥3 with 
a p value of <0.007.
Table IV: ASA score versus Wound Infection

Majority of operations (85) took less than or equal to 60 
minutes from skin incision to skin closure: 12 (7.84%) 
operations required more than 2 hours to be completed. 
The duration of surgical operation also proved to be a 
significant factor: only 3.53% of operations lasting 60 
minutes or less led to infection, while for operations 
lasting more than 2 hours this rate leapt to 33.33%. 
Table V: SSI rate in relation to duration of operation

So far as wound type is concerned, it was found clean 
wounds in 59 cases (38.56%); clean-contaminated wounds 
in 75 cases (49.02%) and contaminated wounds in 19 
cases (12.42%). SSI rate was  significantly higher in 
contaminated wound with a ‘p’ value of <0.011.

Table VI: Wound class versus wound infection

In the study the culture sensitivity report showed 2 
negative and 11 positive growths. The most frequent 
organism was Escherichia coli (E. coli).
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All the gram negative organisms were sensitive to newly 
introduced chemotherapeutic agent imipenem.
Conclusion:
This study provided information on rate and risk factors for 
SSI occurrence in elective abdominal operations in 
Department of General Surgery of Dhaka Medical College & 
Hospital. In this study three independent risk factors were 
identified in both univariate and multivariate analyses. 
Another seven risk factors were identified in univariate 
analysis but not in multivariate analysis. By modifying the 
factors before or during surgery, the SSI can be reduced as 
well as post operative morbidity and mortality rate. In 
conclusion, further study in large scale is needed.
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(10.53%). This is one area where we can lower the risk by 
approximating the time of shaving as much as possible to that 
of operation i.e. prior to surgery or none (5.17%). An 
infection rate was 17.4% when pre operative stay was 0-7 
days. An infection rate was 71.4% with a pre operative stay 
of more than 21 days. Pre operative hospital stay predisposed 
an individual to 1.76% risk of acquiring an infection. A pre 
operative stay of one week increased the risk rate to 5%. 
(Suchitra et al, 2009)4. This was marginally supported by this 
study (P<0.05). This is one of the factors to be taken in to 
account by reducing pre-operative hospital stay we may 
decrease SSI. The individual surgeon performing the 
procedure can have an impact on outcome for the patient. 
There is evidence to suggest that grade of surgeon can have 
an impact on SSI rate (Mishriki et al, 1990)13. Guidance from 
the Specialist Advisory Committee of the Joint Committee on 
Higher Surgical Training of Scotland suggests that where a 
consultant does not perform the procedure, one should be 
present in the operating theatre in order to minimize this risk. 
But in this study, SSI rate was unusually higher when done 
by consultants. The probable explanation is that: most of the 
elective procedures done by residents in our hospital are 
minor clean operation (e.g. inguinoscrotal surgery), take 
short duration, and usually done under supervision of 
consultants, discharged in earlier and thus infection rate is 
low; infection rate is high in emergency operation, done by 
residents without supervision which was not included in this 
study. Blood transfusion was a predictor of SSI in this study. 
The adverse effects of blood transfusion have been well 
documented in patients having colorectal, gastrointestinal and 
cancer surgery (Reiping et al, 200114; Morris et al, 2003; 
Vamvakas et al, 199615; Walz et al, 2006)16. In this study, 
blood recipient are also of similar category.  In the present 
study, drain usage or type of drain have shown impact on SSI 
rate, but presence of drain for longer than 3 days increased 
wound infection rate significantly. Similar observation was 
reported in medical literature (Simchen et al, 198117; 
Claesson et al, 198818; Watanabe et al, 20087; Moro et al, 
1996)19. In some studies, use of drain was found to be 
independent risk factor for SSI (Pessauux et al, 20036; 
Petrosillo et al, 20088; Reiping et al, 200114; Velasco et al, 
1996)20. The main aim of drainage is to evacuate residual 
effusions to avoid infection. Thus, every drainage has its own 
limitation because of obstruction and mobility. It can be at the 
origin of retrograde bacterial colonization, especially when 
the drainage is no longer an aspirate. In this study, 
contaminated wound is significantly associated with post 
operative wound infection. The finding is comparable with 
other studies (Razavi et al, 20053; Pessauux et al, 20036; 

Watanabe et al, 20087; Mishkiri et al, 199013; Garibaldi et al, 
199121; Velasco et al, 199620; Nguyen et al, 200122; Barber et 
al, 1995)23. The multivariate logistic analysis found three 
independent risk factors. These in descending order are as 
follows: Duration of operation > 2 hours, diabetes mellitus 
and ASA score≥ 3. These factors were also significant in 
univariate analysis. Diabetes mellitus was a predictor of 
postoperative wound infection in this study. ASA score 3 
indicates presence of a severe systemic disease. Patients with 
ASA score >2 may be compared with elderly people. Thus 
SSI rate is likely to be higher in them. In this study ASA 
score ≥3 was most significant predictor of SSI in both 
univariate and multivariate analysis. Similar finding was 
reported by (Culver et al, 19912; Garibaldi et al, 199121; and 
Velasco et al, 1996)20. Morris et al,24 Nichole et al5, Garibaldi 
et al21,Velasco et al20, Razavi et al3 and Moro et al19, showed 
the existence of a direct relationship between operative time 
and postoperative infectious risk. Pessauux et al6 showed that 
risk doubled with each additional operative hour. Our results 
agree with this finding, as our rates of postoperative infection 
were 3.53% for 1 hour, 10.71% for 1 to 2 hours, and 33.33% 
for longer than 2 hours. Certainly, longer procedures are 
associated with greater blood loss and perhaps an associated 
washout of prophylactic antibiotics. Unlike blood products, 
which are administered on need basis, antibiotics are usually 
dispensed once during operation. Hence, as blood is lost and 
replaced, the concentrations of circulating antibiotics 
diminish disproportionately. Thus, for prolonged operations, 
periodic reinjection of antibiotic agents (according to half-life) 
during the intervention should be favored (Cheadle et al, 
2006)25.  Regarding culture sensitivity report majority of the 
organism causing wound infection were gram negative, of 
which Escherichia-coli was found to be the commonest 
(53.84%), followed by pseudomonas (15.78%), Proteus spp 
& staphylococcus aureus (7.69%). E. coli was isolated from 
the wound following operation on the gastro intestina tract.
• E. coli is sensitive to ciprofloxacin, ceftriaxone, 
azithromycin, pivmecillin, nalidixic acid, and resistant to 
amoxycillin, cotrimoxazole. 
• Proteus spp is sensitive to gentamicin, meropenem and 
resistant to ceftazidime, ceftriaxone, ciprofloxacin, 
cotrimoxazole, flucloxacillin. 
• Pseudomonas is sensitive to gentamicin and ciprofloxacin 
and resistant to doxycycline, ceftazidime, ceftriaxone, 
cefixime, meropenem. 
• Staphylococcus Aureus is sensitive to gentamicin, 
ceftazidime, flucloxacillin, cefuroxime and resistant to 
ceftriaxome, ciprofloxacin, cotrimoxazole, cefixime.
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Table VII : Most frequent isolated organism (n=13)

All the risk factors for SSI with p value ≤ 0.05 in 
univariate analysis were entered into a stepwise logistic 
regression model for multivariate analysis.  Duration of 
operation (p<.001), Diabetes mellitus (p<.003) and ASA 
score (p<.026) were found to be independent risk factors 
for wound infection.
Model Summaryd 
Table VIII: Multivariate analysis: stepwise logistic regression  
model summary (taken from SPSS output)

a  Predictors: (Constant), duration of operation
b Predictors: (Constant), duration of operation, diabetes 
mellitus
c Predictors: (Constant), duration of operation, diabetes 
mellitus, ASA score
d. Dependent Variable: wound infection
Discussion:
This study was carried out in the department of Surgery, 
Dhaka Medical College & Hospital. From December 2008 to 
November 2009 with an aim to estimate rate of SSI in 
elective surgical procedure and to determine risk factor 
associated with infection. There were 153 patients, of them 
13 developed wound infections. The overall infection rate 
was 8.5%. The overall incidence of surgical wound infection 
varied in different studies from 4.7 to 17 percent. SSI rate 
was found between 4-30% (Suchitra et al, 2009)4. So our 
result was in agreement in findings with them. Of the 13 
cases of SSI, in 8 cases (62%) infections were limited within 
skin and superficial tissue, in 3 cases (23%) deeper incisional 
tissue was involved and organ/ space infections occurred in 

the rest 2 (15%) cases, of these SSIs, two thirds were 
confined to the incision and one third involved organ/ space, 
(Alicia et al, 1999)1. The rate of wound infection varies 
according to wound class as follows 6.78% for clean 
operation, 5.33% for clean and contaminated operation and 
26.32% for contaminated operation, Similar observation was 
reported in some other literature but Culver et al2, described 
much lower infection rate in all three wound classes (Razavi 
et al, 2005)3. It should be made clear that our hospital was a 
tertiary level hospital and a reference centre within 
Bangladesh National Health Service and that the patients sent 
to our hospital were those selected from other hospitals all 
over the country who were more likely to be severely ill. 
This relative high rate of post operative wound infection in 
this series was most probably because of high underlying 
severity of illness in our patients. In this series, common 
indications for operation in descending order include chronic 
calculus cholecystitis, recurrent appendicitis, gastric 
carcinoma, rectal carcinoma, inguinal hernia. Common 
operation category includes hernia repair, colonic surgery, 
appendices surgery, gastric surgery, rectal surgery. SSI rate 
was higher in colonic surgery (30.76%), gastric surgery 
(23.07%), hernia repair (23.07%), rectal surgery (7.69%), 
billiary surgery (7.69%) respectively. Among the 14 studied 
independent variables, in univariate analysis the following 10 
risk factors for post operative  infectious complications were 
identified: age>50 years, underweight, diabetes mellitus, 
ASA score≥3, preoperative hospital stay, prolonged operative 
time, peroperative blood transfusion, length of incision, 
wound class 3 and wound drainage. Age was a risk factor for 
postoperative infection complications, commonly reported in 
the medical literature. Age above 45 years was associated 
with SSIs (Nicolle et al, 1992)5. Increasing age is related with 
chronic conditions, malnutrition and fall in the body 
immunological efficiency, causing more extensive SSI. The 
present findings supported this argument. SSI was not related 
with sex, this was  in agreement with previous findings 
(Razavi et al, 20053; Pessauux et al,6 2003; Watanabe et al, 
20087; Petrosillo et al, 20088; Heal et al, 2006)9. In the study, 
mean BMI of patients was 22.83kg/m2 (SD±2.9), in a range 
of 17.29-32.05. Nutritional state is regarded as an important 
factor in wound healing (Clark et al, 2000)10. Underweight 
indicates poor nutritional status of patients. Some other 
investigators also mentioned association of malnutrition with 
SSI rate, our result is in agreement with finding of (Leite et 
al, 198711; Katelaris  et al, 1986)12.  In this study although 
differences in SSI rates were not significantly related to 
shaving pattern, a trend was apparent: SSI rate was higher 
when shaving done day before surgery than prior to surgery 

transient ischaemic attack (TIA), diabetes mellitus, 
high cholesterol, cigarette smoking, atrial fibrillation, 
migraine with aura, and thrombophilia (a tendency to 
thrombosis). Although microalbuminuria is associated 
with clinical risk factors for stroke, including diabetes, 
hypertension, aging, history of myocardial infarction, and 
left ventricular hypertrophy, there is surprisingly little 
information regarding it as an independent risk factor for 
stroke or as a predictor of stroke outcome. A large 
prospective study6 has reported that microalbuminuria is a 
risk factor for stroke in men, and a limited case-control 
study7 found that the highest quintile of microalbuminuria 
values was associated with a 13- fold increased risk for 
stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associ 
ated with intracranial arteriosclerosis, reduced 
microvascular perfusion, and lacunar infarcts, there is 
scant data regarding the incidence of microalbuminuria in 
lacunar stroke. More recently, a highly significant 
association between microalbuminuria and carotid artery 
intima-media thickness has been reported, a finding which 
suggests that microalbuminuria may be a a marker for 
early development of carotid artery atherosclerosis and 
points to a possible linkage between microalbuminuria and 
atherothrombotic stroke mechanism8. With the 
introduction of more sensitive and relatively inexpensive 
dipstick methods, patients can now be readily screened for 
microalbuminuria. This present study is designed, 
therefore, to determine (1) the incidence of 
microalbuminuria in different types of stroke, (2) its 
relationship to risk factors for stroke, (3) its prevalence in 
major subtypes of stroke, and (4) its potential use as a 
marker for stroke recurrence.
Materials and Methods:
Fifty cases of stroke Patients admitted in CMCH medicine and 
neurology department from 1 January 2019 to 31 June 2019 
were analyzed and urine for microalbumin was done. Patients 
with a history of stroke and/or transient ischemic attack were 
eligible for the risk group provided they had experienced no 
cerebrovascular symptoms for at least 6 months prior to 
enrollment. Patients with urinary tract infection, chronic renal 
failure, malignancy, and vasculitis were excluded. A detailed 
description of additional exclusions, diagnostic criteria for risk 
factor assessment, and definition of vascular end points has 
been published. 5 Vascular end points included recurrent 
stroke, myocardial infarction, and vascular death; transient 
ischemic attacks were noted but not counted as end points. 
Participants in all groups were examined at enrollment, 6 to 8 
weeks, 6 months, 1 year, and once a year thereafter until 
termination of the study or the occurrence of a vascular event.
To minimize potentially confounding factors present at onset 
of stroke, urinary albumin levels in the recent stroke group 
were studied at the first outpatient clinic visit 6 to 8 weeks 
after the indexing infarction. Collection kits and instructions 
for obtaining first morning void urine samples on 2 

consecutive days were mailed to patients prior to clinic. Urine 
samples were kept at 4°C for a maximum of 5 days. Duplicate 
determinations were performed on samples from each day and 
the results averaged. Normoalbuminuria was defined as a 
urinary albumin concentration 20 mg/L or lower, 
microalbuminuria as higher than 20 mg/L but lower than 200 
mg/L, and macroalbuminuria as higher than 200 mg/L). 
Univariate statistical analyses were performed to see the 
outcome in relation with blood volume by SPSS-19. Except 
when stated otherwise, summary statistics are expressed as 
the mean±SD.
Result: 
Regarding analysis of gender distribution of 50 study patients, 
27(60%) were found male and 23(40%) were found female. 
Male to female ratio was 1:0.4. Among the 50 patients, 
different types of occupation were found. House wife was 
common occupation. Among the total patients, most of them 
were from lower middle class 24(61.4%). Others were from 
low 16(32.0%) and upper middle class 10(5.75%) group. Most 
of the patients were from rural residence 41(80%). In our 
study, 13(71.42%) patients had hypertension. Diabetes 
mellitus was found among 13(8.57%). Different examination 
findings were analyzed where mean GCS of ischaemic stroke 
was 14.5 and mean GCS of hemorrhagic stroke was 10.6, 12 
patients had abnormal fundoscopic findings. Regarding 
analysis of serum LDL and serum Creatinine, mean LDL level 
was 123.95 and mean serum Creatinine level was 1.19. After 
analysis, mean of urine for Microalbumin of 30 Ischaemic 
stroke patients was 71.96mg/L and mean of urine for 
Microalbumin of 20 Hemorrhagic stroke patients was 
80.70mg/L
Table-I: Distribution of the stroke patients diagnosed by CT 
scan (n = 50)
 

Fig-1: Distribution of the stroke patients.

Table- II: Distribution of socio-demographic variables among 
the stroke patients (n = 50)

Table-III: Distribution of risk factors among the stroke 
patients (with X2 test significance)

* NS = Not Significant (P > 0.05); S = Significant (P < 0.05)
Table-IV: Distribution of the fundoscopic findings among the 
stroke patients (with X2 test significance)

* Χ2 value = 9.123.  P = 0.010. Significant (P < 0.05)
Table-V: Level of consciousness (measured by Glasgow 
coma scale) among the stroke patients according to CT scan 
diagnosis (with t-test significance)

* Independent sample t – test. HS = Highly Significant (P < 
0.001)
Table-VI: Biochemical profiles among the stroke patients 
according to CT scan diagnosis (with t-test significance)

* Independent samples t-test. NS = Not Significant (P > 0.05)
Table-VII: Microalbuminuria among the stroke patients 
according to CT scan diagnosis (with t-test significance)

*Independent samples t-test. NS = Not Significant (P > 
0.05)
Table-VIII: Pearson’s correlation between urinary 
microalbumin & GCS,RBS,LDL Cholsterol and Serum 
Creatinine variables (n = 50)
 

Discussion:
Strokes have recently emerged as a major health problem affecting 
the population. Its incidence has increased many folds with the 
emergence of several risk factors like coronary artery diseases, 
diabetes mellitus, hypertension, dyslipidemia. Hypertension and 
amyloid angiopathy are the primary causes while coagulopathy, 
trauma, intracranial neoplasm; drugs are the secondary causes for 
intracranial haemorrhage4. A large prospective study has reported 

that microalbuminuria is a risk factor for stroke in men, and a limited 
case-control study7 found that the highest quintile of 
microalbuminuria values was associated with a 13- fold increased 
risk for stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associated with 
intracranial arteriosclerosis, reduced microvascular perfusion, and 
lacunar infarcts, there is scant data regarding the incidence of 
microalbuminuria in lacunar stroke. The present study was done in 
the Medicine and Neurology department of Chittagong medical 
College Hospital. Among 50 patients of intracerebral hemorrhage we 
evaluate urinary microalbumin. In the present study, male was more 
than female as expected, as male got more preference to female in 
the present socioeconomic and social status of Bangladesh. In a 
similar study, it was observed that among 46 patient, male patient 
was 32(69.6%) and female was 14(34.6%)9. Different types of 
occupation were found in the study patients but maximum were 
doing nonspecific works. Patients from middle class and poor 
families were more in the present study. This may be due to reason 
that they cannot afford the costly treatment in private hospital. 
Sedentary workers and patients from urban community are more 
common in the present study. Among the study patients, 
hypertension was found among 50 (71.42%)   patients. Present study 
is comparable to the study done at other part of Bangladesh10, where 
out of 500 stroke cases, 72% patients were known hypertensive. This 
study was conducted to analyze the relationship between 
Microalbuminuria and stroke. Present study shows that among 50 
study patients, ischaemic stroke was 30 (12.8%) and rest 20 (87.2%) 
were Hemorrhagic stroke. Mean of urine for Microalbumin level of 
Ishaemic stroke was and Mean of urine for Microalbumin level of 
Hemorrhagic stroke was this finding was comparable11,12. This is a 
single-center hospital study and the results may or may not reflect 
the cross section of the population. For more consistent results large 
multi-center studies have to planned and executed in order to 
determine relationship between blood volume and mortality rate. 
This study limitations include a single early morning spot urine 
sample was tested for MA for cost effectiveness, while current 
guidelines require at least two of three specimens fall within the 
microalbumin range in order to label as MA.
Conclusion:
We found high frequency of microalbuminuria in patients with 
stroke Therefore; microalbuminuria could be is a useful 
modifiable factor, in addition to conventional risk factors, in 
identifying those at increased risk of stroke.
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any cause, suffering from genetic, endocrine or any 
neurological diseases that might lead to overweight or obesity, 
who had known liver or renal disease and those were getting 
vitamin D and/or calcium supplementation. Informed written 
consent was taken from all the participants or parents or 
guardians. Proper history, physical examination including 
anthropometric indices like weight, height, BMI were taken. 
The weight was measured by using electronic weighing 
machine and height was recorded using stadiometre. BMI was 
calculated dividing weight (kg) by height (meter) ².  Patients 
were categorized into obese or overweight according to CDC 
BMI chart for particular age and sex. 
Overweight: BMI 85th to < 95th  centile
Obese: BMI ≥ 95th centile.
Biochemical assessment:
Observation and Result: 
Vitamin D, parathormone and other biochemical parametres 
were estimated from venous blood of the study population in 
the Department of Biochemistry of the same university. Here 
25(OH) D3 is used to measure the vitamin D level in the body 
as it is the major circulating form of vitamin D and has a 
half-life of approximately 2-3 weeks. Estimation of serum 
25(OH) D was done by Chemiluminescence microparticle 
immune assay (CMIA) technique using the analyzer Architect 
Abott, Ci 4100, USA 2012. Vitamin D level was classified into 
3 categories: (According to Endocrine Society Clinical Practice 
Guideline, Hollick et al. 2011).
Vitamin D deficiency     : < 20 ng/ml
Vitamin D Insufficiency: 20 –<30 ng/ml 
Vitamin D sufficiency    : 30-100 ng/ml 
Statistical analysis of data
Statistical calculations were done using the appropriate 
statistical software SPSS 22.0. Pearson correlation test and 
scatter diagram was applied to evaluate the association 
between the variables. P-value less than 0.05 was considered 
as significant.
Ethical consideration
Ethical clearance was taken from Institutional Review Board of 
BSMMU.    
Result: 
We studied 50 overweight and obese children, among them 37 
(74%) were overwight and 13 (26%) were obese. Table I 
showed demographic characteristics of the study subjects, 
majority of the obese and overweight children were of 
adolescent age group (10 to 18 years). Males were 
predominant. Among the study population 12% had 
hypertension and advanced tanner stage, almost all (98%) of 
them had acanthosis nigricans and 62% had striae. Result also 
showed that 82% of the obese/overweight children had vitamin 
D deficiency, 18% had insufficiency. None of them had 
sufficient vitamin D level. All of them had normal serum 
calcium level and most of them had normal level of alkaline 
phosphatase. Serum inorganic phosphate was normal in 80% 

of the cases. Serum PTH was normal in 70% of 
obese/overweight children and high in 30% of them.
Table I: Demographic and clinical characteristics of the study 
population (n=50)
 

Table II: Status of Biochemical parameters in the 
obese/overweight group (n= 50)

There was a statistically significant negative correlation 
between BMI   and serum vitamin D level, a significant 
negative correlation between BMI and the parathormone 
level and p value <0.05 (Figure 1).  Result also showed 
that serum PTH has a negative correlation with vitamin D 
level (table III). There were no significant correlation of 
serum calcium, inorganic phosphate and alkaline 
phosphatase with BMI or vitamin D level.
 

Figure 1: Correlation of BMI with serum vitamin D and 
parathormone in studied subjects.
Table III: Correlation of Vitamin D with other lab parame-
ters  in study population

Discussion:
Vitamin D deficiency is a current health issue. It is estimated 
that worldwide as many as one billion people suffer from 
vitamin D deficiency or insufficiency and this was shown to be 
prevalent across all age groups, genders, and geographic 
regions8.  Present study included a total of 50 obese and 
overweight children. The study revealed that low vitamin D 
was in 100% (82% plus 18%) of these children. Most of the 
study in recent and in the past got the high prevalence of 
hypovitaminosis vitamin D in obese children. Dura-Trave et al. 
2017 found in a study among 546 children that vitamin D 
deficiency was present 68.2 % of the obese children 5. Study 
done in Indian children is also consistent with our study4. In 
this study vitamin D level showed strong negative correlation 
with BMI (r—371, p-0.008). In a cross sectional study done in 
301 Turkey children, similar result was found10. Turer et al. 
2013 also found the negative correlation between BMI and 
vitamin D level in american children3.  The inverse association 
between higher body mass and lower vitamin D levels may 
have been attributed to sequestration of the fat-soluble vitamin 
D within the adipose tissue11.  Several confounding factors 
such as sedentary lifestyle causing limited sun exposure, poor 
dietary habit and there by low dietary vitamin D intake have 
also been cited as possible cause of lower vitamin D in 
children with higher BMI11, 12.  We found that serum PTH was 
showed the positive correlation with BMI (r=0.371, p= 0.008). 
The value of parathormone increased as the BMI increased. 
Several study done in obese children showed that serum PTH 
is elevated in obese children. Reinehr along with colleagues 
conducted a study on 133 obese children and found PTH was 
positively related with BMI. They observe PTH level before 
and after weight loss in 67 obese children and found that the 
level of PTH normalizes after weight loss. So they postulated 
that high PTH is a consequence of obesity 15. In this study the 

negative association was found between vitamin D level and 
the PTH level in obese/overweight group (r = -.425, p= 0.002). 
In a study done in Turkey children serum 25-OHD levels and 
iPTH levels were measured and evaluated. They found that the 
PTH level rises when the vitamin D level decreases 14. Raised 
PTH may be due to secondary hyperparathyroidism as vitamin 
D deficiency causes less absorption of serum calcium leading 
to hypocalcaemia which in turns leads to increase PTH 
secretion. This study found no significant correlation between 
vitamin D level or BMI with serum calcium, inorganic 
phosphate (iPO4), alkaline phosphatase (ALP) in the study 
subjects. Serum calcium and alkaline phosphatase was normal 
in most of the obese/overweight children. Majority of the study 
done in obese children found normal level of serum calcium, 
inorganic phosphate (iPO4), alkaline phosphatase (ALP) 16. 
Low serum 25(OH) vitamin D levels usually not associated 
with a concomitant reduction in serum calcium because 
secondary hyperparathyroidism increases mobilization of 
calcium from the skeleton and increased calcium reabsorption 
in the kidney 17. Thus, it is expected that calcium levels will 
not decline in patients with vitamin D deficiency until most of 
the calcium has been depleted from the skeleton which may 
also rise alkaline phosphatase level.
Conclusion
The study showed that 100% of the obese/overweight children 
had low vitamin D level. It also showed the negative 
relationship between BMI and 25 (OH) D levels in 
obese/overweight children. Serum parathormone showed a 
positive correlation with BMI and negative correlation with 
vitamin D level. 
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were reported to be: clean 2.1%, clean-contaminated 
3.3%, contaminated 6.4% and dirty 7.1% (Culver et al, 
1991)2. Estimating the cost of SSIs has proved to be 
difficult but many studies agree that additional bed 
occupancy is the most significant factor. In 1980, Cruse 
estimated that an SSI increases a patient’s hospital stay by 
approximately 10 days and cost an additional $2000. 
Many factors influence surgical wound healing and 
determine the potential for, and the incidence of, infection. 
There are some patient related factors such as age, sex, 
diabetes, smoking, poor nutrition, obesity etc. Surgical 
considerations like, skin preparation, length of incision, 
intraoperative aseptic measures, surgical techniques, 
duration of surgery, per operative blood transfusion, 
wound class and level of surgeon also influences 
SSIs(Razavi et al, 2005)3.  Usually postoperative wound 
infection appears between 3rd to 5th post operative days. 
But presentation may be delayed for 2 to 3 weeks. Clinical 
features of post operative wound infection include wound 
pain and swelling, pyrexia, wound tenderness, erythema, 
purulent or serosanguinous discharge, and wound 
dehiscence(Alicia et al, 1999)1. 
Surgical site infection can be classified as- 
a) Superficial incisional SSI 
b) Deep incisional SSI 
c) Organ/ space SSI.
Of these SSIs, two thirds are confined to the incision, and 
one third involve organs or spaces accessed during 
operation (Alicia et al, 1999)1. Organ/space SSIs as 
compared to incisional SSIs are associated with greater 
increase in morbidity and mortality.Wound infection is a 
clinical outcome indicator of fundamental importance in 
elective surgery, surgical practice depends upon healing 
by primary intension and without serious complication. 
Post operative sepsis can have serious and significant 
effect on ultimate result of the operation as well as the 
patient is general wellbeing. To achieve a good surgical 
outcome, it is important to identify the risk factors that 
increase the incidence of SSI. This issue has been 
addressed in many centers in the world with differing 
results and recommendations. But in our hospital no such 
study has been conducted to measure the rate and risk 
factors for SSI. So SSI surveillance should be conducted 
and maintained in all hospitals to promote better surgical 
out come.
Materials and Methods:
A Cross sectional type of observation study was carried out 
among 153 patients in Department of Surgery, Dhaka Medical 
College Hospital, Dhaka from January 2008 to December 
2009. Inclusion criteria were only elective abdominal surgery, 
Non- pregnant patients and Patients who agreed to participate 
in the study. Exclusion criteria were the patient who had 
emergency operation, Other than abdominal surgery, pregnant 
patient, moribund patient who were treated in I.C.U.  and 
Laparoscopy surgery. 

Result: 
In the study period 153 patients from surgery unit were 
included for investigation and studied. Among them 13(8.50%) 
patients developed post operative wound infection.
 

Figure 1: Wound infection rate in the study
In this study, 8 cases (61.54%) of wound infection 
involved only skin or subcutaneous tissue of the incision. 
In 3 cases (23.08%) of infection involved deep fascia/ 
muscle of the incision. In 2 cases (15.38%) of infection 
involved organ/space manipulated during operation. 

Figure 2: Types of wound infection
Tablel I shows that, common indications for operation in 
descending order include chronic calculus cholecystitis 
followed by, inguinal hernia, recurrent appendicitis, 
incisional hernia, colostomy and Illiostomy, and 
colo-rectal carcinoma.
Table I: Clinical condition for operation

Table II shows, common operation categories with rate of 
SSI. The table shows that the most common intervention 
was hernia repair followed by biliary surgery, colonic 
surgery, gastric surgery and rectal surgery. Wound 
infection was more common colonic surgery, gastric 
surgery and hernia repair.
Table II: Type of interventions with frequency and SSI 
rate(n=153)

In this study, thirteen patients (8.50%) were diabetic. 
Among them 4 (30.77%) patients developed post 
operative wound infection. This is statistically highly 
significant with a p value of <0.013.
Table III:  Diabetes mellitus versus Wound Infection.

In the study, 141(92.16%) patients had ASA score of 1 or 
2 and 12 (7.84%) patients had ASA score of ≥3. Among 
the 12 patients with ASA score of ≥3, 4(33.3%) patients 
developed post operative wound infection. This result 
indicates that post operative wound infection rate is 
significantly higher in patients with ASA score of ≥3 with 
a p value of <0.007.
Table IV: ASA score versus Wound Infection

Majority of operations (85) took less than or equal to 60 
minutes from skin incision to skin closure: 12 (7.84%) 
operations required more than 2 hours to be completed. 
The duration of surgical operation also proved to be a 
significant factor: only 3.53% of operations lasting 60 
minutes or less led to infection, while for operations 
lasting more than 2 hours this rate leapt to 33.33%. 
Table V: SSI rate in relation to duration of operation

So far as wound type is concerned, it was found clean 
wounds in 59 cases (38.56%); clean-contaminated wounds 
in 75 cases (49.02%) and contaminated wounds in 19 
cases (12.42%). SSI rate was  significantly higher in 
contaminated wound with a ‘p’ value of <0.011.

Table VI: Wound class versus wound infection

In the study the culture sensitivity report showed 2 
negative and 11 positive growths. The most frequent 
organism was Escherichia coli (E. coli).
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All the gram negative organisms were sensitive to newly 
introduced chemotherapeutic agent imipenem.
Conclusion:
This study provided information on rate and risk factors for 
SSI occurrence in elective abdominal operations in 
Department of General Surgery of Dhaka Medical College & 
Hospital. In this study three independent risk factors were 
identified in both univariate and multivariate analyses. 
Another seven risk factors were identified in univariate 
analysis but not in multivariate analysis. By modifying the 
factors before or during surgery, the SSI can be reduced as 
well as post operative morbidity and mortality rate. In 
conclusion, further study in large scale is needed.
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(10.53%). This is one area where we can lower the risk by 
approximating the time of shaving as much as possible to that 
of operation i.e. prior to surgery or none (5.17%). An 
infection rate was 17.4% when pre operative stay was 0-7 
days. An infection rate was 71.4% with a pre operative stay 
of more than 21 days. Pre operative hospital stay predisposed 
an individual to 1.76% risk of acquiring an infection. A pre 
operative stay of one week increased the risk rate to 5%. 
(Suchitra et al, 2009)4. This was marginally supported by this 
study (P<0.05). This is one of the factors to be taken in to 
account by reducing pre-operative hospital stay we may 
decrease SSI. The individual surgeon performing the 
procedure can have an impact on outcome for the patient. 
There is evidence to suggest that grade of surgeon can have 
an impact on SSI rate (Mishriki et al, 1990)13. Guidance from 
the Specialist Advisory Committee of the Joint Committee on 
Higher Surgical Training of Scotland suggests that where a 
consultant does not perform the procedure, one should be 
present in the operating theatre in order to minimize this risk. 
But in this study, SSI rate was unusually higher when done 
by consultants. The probable explanation is that: most of the 
elective procedures done by residents in our hospital are 
minor clean operation (e.g. inguinoscrotal surgery), take 
short duration, and usually done under supervision of 
consultants, discharged in earlier and thus infection rate is 
low; infection rate is high in emergency operation, done by 
residents without supervision which was not included in this 
study. Blood transfusion was a predictor of SSI in this study. 
The adverse effects of blood transfusion have been well 
documented in patients having colorectal, gastrointestinal and 
cancer surgery (Reiping et al, 200114; Morris et al, 2003; 
Vamvakas et al, 199615; Walz et al, 2006)16. In this study, 
blood recipient are also of similar category.  In the present 
study, drain usage or type of drain have shown impact on SSI 
rate, but presence of drain for longer than 3 days increased 
wound infection rate significantly. Similar observation was 
reported in medical literature (Simchen et al, 198117; 
Claesson et al, 198818; Watanabe et al, 20087; Moro et al, 
1996)19. In some studies, use of drain was found to be 
independent risk factor for SSI (Pessauux et al, 20036; 
Petrosillo et al, 20088; Reiping et al, 200114; Velasco et al, 
1996)20. The main aim of drainage is to evacuate residual 
effusions to avoid infection. Thus, every drainage has its own 
limitation because of obstruction and mobility. It can be at the 
origin of retrograde bacterial colonization, especially when 
the drainage is no longer an aspirate. In this study, 
contaminated wound is significantly associated with post 
operative wound infection. The finding is comparable with 
other studies (Razavi et al, 20053; Pessauux et al, 20036; 

Watanabe et al, 20087; Mishkiri et al, 199013; Garibaldi et al, 
199121; Velasco et al, 199620; Nguyen et al, 200122; Barber et 
al, 1995)23. The multivariate logistic analysis found three 
independent risk factors. These in descending order are as 
follows: Duration of operation > 2 hours, diabetes mellitus 
and ASA score≥ 3. These factors were also significant in 
univariate analysis. Diabetes mellitus was a predictor of 
postoperative wound infection in this study. ASA score 3 
indicates presence of a severe systemic disease. Patients with 
ASA score >2 may be compared with elderly people. Thus 
SSI rate is likely to be higher in them. In this study ASA 
score ≥3 was most significant predictor of SSI in both 
univariate and multivariate analysis. Similar finding was 
reported by (Culver et al, 19912; Garibaldi et al, 199121; and 
Velasco et al, 1996)20. Morris et al,24 Nichole et al5, Garibaldi 
et al21,Velasco et al20, Razavi et al3 and Moro et al19, showed 
the existence of a direct relationship between operative time 
and postoperative infectious risk. Pessauux et al6 showed that 
risk doubled with each additional operative hour. Our results 
agree with this finding, as our rates of postoperative infection 
were 3.53% for 1 hour, 10.71% for 1 to 2 hours, and 33.33% 
for longer than 2 hours. Certainly, longer procedures are 
associated with greater blood loss and perhaps an associated 
washout of prophylactic antibiotics. Unlike blood products, 
which are administered on need basis, antibiotics are usually 
dispensed once during operation. Hence, as blood is lost and 
replaced, the concentrations of circulating antibiotics 
diminish disproportionately. Thus, for prolonged operations, 
periodic reinjection of antibiotic agents (according to half-life) 
during the intervention should be favored (Cheadle et al, 
2006)25.  Regarding culture sensitivity report majority of the 
organism causing wound infection were gram negative, of 
which Escherichia-coli was found to be the commonest 
(53.84%), followed by pseudomonas (15.78%), Proteus spp 
& staphylococcus aureus (7.69%). E. coli was isolated from 
the wound following operation on the gastro intestina tract.
• E. coli is sensitive to ciprofloxacin, ceftriaxone, 
azithromycin, pivmecillin, nalidixic acid, and resistant to 
amoxycillin, cotrimoxazole. 
• Proteus spp is sensitive to gentamicin, meropenem and 
resistant to ceftazidime, ceftriaxone, ciprofloxacin, 
cotrimoxazole, flucloxacillin. 
• Pseudomonas is sensitive to gentamicin and ciprofloxacin 
and resistant to doxycycline, ceftazidime, ceftriaxone, 
cefixime, meropenem. 
• Staphylococcus Aureus is sensitive to gentamicin, 
ceftazidime, flucloxacillin, cefuroxime and resistant to 
ceftriaxome, ciprofloxacin, cotrimoxazole, cefixime.

Table VII : Most frequent isolated organism (n=13)

All the risk factors for SSI with p value ≤ 0.05 in 
univariate analysis were entered into a stepwise logistic 
regression model for multivariate analysis.  Duration of 
operation (p<.001), Diabetes mellitus (p<.003) and ASA 
score (p<.026) were found to be independent risk factors 
for wound infection.
Model Summaryd 
Table VIII: Multivariate analysis: stepwise logistic regression  
model summary (taken from SPSS output)

a  Predictors: (Constant), duration of operation
b Predictors: (Constant), duration of operation, diabetes 
mellitus
c Predictors: (Constant), duration of operation, diabetes 
mellitus, ASA score
d. Dependent Variable: wound infection
Discussion:
This study was carried out in the department of Surgery, 
Dhaka Medical College & Hospital. From December 2008 to 
November 2009 with an aim to estimate rate of SSI in 
elective surgical procedure and to determine risk factor 
associated with infection. There were 153 patients, of them 
13 developed wound infections. The overall infection rate 
was 8.5%. The overall incidence of surgical wound infection 
varied in different studies from 4.7 to 17 percent. SSI rate 
was found between 4-30% (Suchitra et al, 2009)4. So our 
result was in agreement in findings with them. Of the 13 
cases of SSI, in 8 cases (62%) infections were limited within 
skin and superficial tissue, in 3 cases (23%) deeper incisional 
tissue was involved and organ/ space infections occurred in 

the rest 2 (15%) cases, of these SSIs, two thirds were 
confined to the incision and one third involved organ/ space, 
(Alicia et al, 1999)1. The rate of wound infection varies 
according to wound class as follows 6.78% for clean 
operation, 5.33% for clean and contaminated operation and 
26.32% for contaminated operation, Similar observation was 
reported in some other literature but Culver et al2, described 
much lower infection rate in all three wound classes (Razavi 
et al, 2005)3. It should be made clear that our hospital was a 
tertiary level hospital and a reference centre within 
Bangladesh National Health Service and that the patients sent 
to our hospital were those selected from other hospitals all 
over the country who were more likely to be severely ill. 
This relative high rate of post operative wound infection in 
this series was most probably because of high underlying 
severity of illness in our patients. In this series, common 
indications for operation in descending order include chronic 
calculus cholecystitis, recurrent appendicitis, gastric 
carcinoma, rectal carcinoma, inguinal hernia. Common 
operation category includes hernia repair, colonic surgery, 
appendices surgery, gastric surgery, rectal surgery. SSI rate 
was higher in colonic surgery (30.76%), gastric surgery 
(23.07%), hernia repair (23.07%), rectal surgery (7.69%), 
billiary surgery (7.69%) respectively. Among the 14 studied 
independent variables, in univariate analysis the following 10 
risk factors for post operative  infectious complications were 
identified: age>50 years, underweight, diabetes mellitus, 
ASA score≥3, preoperative hospital stay, prolonged operative 
time, peroperative blood transfusion, length of incision, 
wound class 3 and wound drainage. Age was a risk factor for 
postoperative infection complications, commonly reported in 
the medical literature. Age above 45 years was associated 
with SSIs (Nicolle et al, 1992)5. Increasing age is related with 
chronic conditions, malnutrition and fall in the body 
immunological efficiency, causing more extensive SSI. The 
present findings supported this argument. SSI was not related 
with sex, this was  in agreement with previous findings 
(Razavi et al, 20053; Pessauux et al,6 2003; Watanabe et al, 
20087; Petrosillo et al, 20088; Heal et al, 2006)9. In the study, 
mean BMI of patients was 22.83kg/m2 (SD±2.9), in a range 
of 17.29-32.05. Nutritional state is regarded as an important 
factor in wound healing (Clark et al, 2000)10. Underweight 
indicates poor nutritional status of patients. Some other 
investigators also mentioned association of malnutrition with 
SSI rate, our result is in agreement with finding of (Leite et 
al, 198711; Katelaris  et al, 1986)12.  In this study although 
differences in SSI rates were not significantly related to 
shaving pattern, a trend was apparent: SSI rate was higher 
when shaving done day before surgery than prior to surgery 

transient ischaemic attack (TIA), diabetes mellitus, 
high cholesterol, cigarette smoking, atrial fibrillation, 
migraine with aura, and thrombophilia (a tendency to 
thrombosis). Although microalbuminuria is associated 
with clinical risk factors for stroke, including diabetes, 
hypertension, aging, history of myocardial infarction, and 
left ventricular hypertrophy, there is surprisingly little 
information regarding it as an independent risk factor for 
stroke or as a predictor of stroke outcome. A large 
prospective study6 has reported that microalbuminuria is a 
risk factor for stroke in men, and a limited case-control 
study7 found that the highest quintile of microalbuminuria 
values was associated with a 13- fold increased risk for 
stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associ 
ated with intracranial arteriosclerosis, reduced 
microvascular perfusion, and lacunar infarcts, there is 
scant data regarding the incidence of microalbuminuria in 
lacunar stroke. More recently, a highly significant 
association between microalbuminuria and carotid artery 
intima-media thickness has been reported, a finding which 
suggests that microalbuminuria may be a a marker for 
early development of carotid artery atherosclerosis and 
points to a possible linkage between microalbuminuria and 
atherothrombotic stroke mechanism8. With the 
introduction of more sensitive and relatively inexpensive 
dipstick methods, patients can now be readily screened for 
microalbuminuria. This present study is designed, 
therefore, to determine (1) the incidence of 
microalbuminuria in different types of stroke, (2) its 
relationship to risk factors for stroke, (3) its prevalence in 
major subtypes of stroke, and (4) its potential use as a 
marker for stroke recurrence.
Materials and Methods:
Fifty cases of stroke Patients admitted in CMCH medicine and 
neurology department from 1 January 2019 to 31 June 2019 
were analyzed and urine for microalbumin was done. Patients 
with a history of stroke and/or transient ischemic attack were 
eligible for the risk group provided they had experienced no 
cerebrovascular symptoms for at least 6 months prior to 
enrollment. Patients with urinary tract infection, chronic renal 
failure, malignancy, and vasculitis were excluded. A detailed 
description of additional exclusions, diagnostic criteria for risk 
factor assessment, and definition of vascular end points has 
been published. 5 Vascular end points included recurrent 
stroke, myocardial infarction, and vascular death; transient 
ischemic attacks were noted but not counted as end points. 
Participants in all groups were examined at enrollment, 6 to 8 
weeks, 6 months, 1 year, and once a year thereafter until 
termination of the study or the occurrence of a vascular event.
To minimize potentially confounding factors present at onset 
of stroke, urinary albumin levels in the recent stroke group 
were studied at the first outpatient clinic visit 6 to 8 weeks 
after the indexing infarction. Collection kits and instructions 
for obtaining first morning void urine samples on 2 

consecutive days were mailed to patients prior to clinic. Urine 
samples were kept at 4°C for a maximum of 5 days. Duplicate 
determinations were performed on samples from each day and 
the results averaged. Normoalbuminuria was defined as a 
urinary albumin concentration 20 mg/L or lower, 
microalbuminuria as higher than 20 mg/L but lower than 200 
mg/L, and macroalbuminuria as higher than 200 mg/L). 
Univariate statistical analyses were performed to see the 
outcome in relation with blood volume by SPSS-19. Except 
when stated otherwise, summary statistics are expressed as 
the mean±SD.
Result: 
Regarding analysis of gender distribution of 50 study patients, 
27(60%) were found male and 23(40%) were found female. 
Male to female ratio was 1:0.4. Among the 50 patients, 
different types of occupation were found. House wife was 
common occupation. Among the total patients, most of them 
were from lower middle class 24(61.4%). Others were from 
low 16(32.0%) and upper middle class 10(5.75%) group. Most 
of the patients were from rural residence 41(80%). In our 
study, 13(71.42%) patients had hypertension. Diabetes 
mellitus was found among 13(8.57%). Different examination 
findings were analyzed where mean GCS of ischaemic stroke 
was 14.5 and mean GCS of hemorrhagic stroke was 10.6, 12 
patients had abnormal fundoscopic findings. Regarding 
analysis of serum LDL and serum Creatinine, mean LDL level 
was 123.95 and mean serum Creatinine level was 1.19. After 
analysis, mean of urine for Microalbumin of 30 Ischaemic 
stroke patients was 71.96mg/L and mean of urine for 
Microalbumin of 20 Hemorrhagic stroke patients was 
80.70mg/L
Table-I: Distribution of the stroke patients diagnosed by CT 
scan (n = 50)
 

Fig-1: Distribution of the stroke patients.

Table- II: Distribution of socio-demographic variables among 
the stroke patients (n = 50)

Table-III: Distribution of risk factors among the stroke 
patients (with X2 test significance)

* NS = Not Significant (P > 0.05); S = Significant (P < 0.05)
Table-IV: Distribution of the fundoscopic findings among the 
stroke patients (with X2 test significance)

* Χ2 value = 9.123.  P = 0.010. Significant (P < 0.05)
Table-V: Level of consciousness (measured by Glasgow 
coma scale) among the stroke patients according to CT scan 
diagnosis (with t-test significance)

* Independent sample t – test. HS = Highly Significant (P < 
0.001)
Table-VI: Biochemical profiles among the stroke patients 
according to CT scan diagnosis (with t-test significance)

* Independent samples t-test. NS = Not Significant (P > 0.05)
Table-VII: Microalbuminuria among the stroke patients 
according to CT scan diagnosis (with t-test significance)

*Independent samples t-test. NS = Not Significant (P > 
0.05)
Table-VIII: Pearson’s correlation between urinary 
microalbumin & GCS,RBS,LDL Cholsterol and Serum 
Creatinine variables (n = 50)
 

Discussion:
Strokes have recently emerged as a major health problem affecting 
the population. Its incidence has increased many folds with the 
emergence of several risk factors like coronary artery diseases, 
diabetes mellitus, hypertension, dyslipidemia. Hypertension and 
amyloid angiopathy are the primary causes while coagulopathy, 
trauma, intracranial neoplasm; drugs are the secondary causes for 
intracranial haemorrhage4. A large prospective study has reported 

that microalbuminuria is a risk factor for stroke in men, and a limited 
case-control study7 found that the highest quintile of 
microalbuminuria values was associated with a 13- fold increased 
risk for stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associated with 
intracranial arteriosclerosis, reduced microvascular perfusion, and 
lacunar infarcts, there is scant data regarding the incidence of 
microalbuminuria in lacunar stroke. The present study was done in 
the Medicine and Neurology department of Chittagong medical 
College Hospital. Among 50 patients of intracerebral hemorrhage we 
evaluate urinary microalbumin. In the present study, male was more 
than female as expected, as male got more preference to female in 
the present socioeconomic and social status of Bangladesh. In a 
similar study, it was observed that among 46 patient, male patient 
was 32(69.6%) and female was 14(34.6%)9. Different types of 
occupation were found in the study patients but maximum were 
doing nonspecific works. Patients from middle class and poor 
families were more in the present study. This may be due to reason 
that they cannot afford the costly treatment in private hospital. 
Sedentary workers and patients from urban community are more 
common in the present study. Among the study patients, 
hypertension was found among 50 (71.42%)   patients. Present study 
is comparable to the study done at other part of Bangladesh10, where 
out of 500 stroke cases, 72% patients were known hypertensive. This 
study was conducted to analyze the relationship between 
Microalbuminuria and stroke. Present study shows that among 50 
study patients, ischaemic stroke was 30 (12.8%) and rest 20 (87.2%) 
were Hemorrhagic stroke. Mean of urine for Microalbumin level of 
Ishaemic stroke was and Mean of urine for Microalbumin level of 
Hemorrhagic stroke was this finding was comparable11,12. This is a 
single-center hospital study and the results may or may not reflect 
the cross section of the population. For more consistent results large 
multi-center studies have to planned and executed in order to 
determine relationship between blood volume and mortality rate. 
This study limitations include a single early morning spot urine 
sample was tested for MA for cost effectiveness, while current 
guidelines require at least two of three specimens fall within the 
microalbumin range in order to label as MA.
Conclusion:
We found high frequency of microalbuminuria in patients with 
stroke Therefore; microalbuminuria could be is a useful 
modifiable factor, in addition to conventional risk factors, in 
identifying those at increased risk of stroke.
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any cause, suffering from genetic, endocrine or any 
neurological diseases that might lead to overweight or obesity, 
who had known liver or renal disease and those were getting 
vitamin D and/or calcium supplementation. Informed written 
consent was taken from all the participants or parents or 
guardians. Proper history, physical examination including 
anthropometric indices like weight, height, BMI were taken. 
The weight was measured by using electronic weighing 
machine and height was recorded using stadiometre. BMI was 
calculated dividing weight (kg) by height (meter) ².  Patients 
were categorized into obese or overweight according to CDC 
BMI chart for particular age and sex. 
Overweight: BMI 85th to < 95th  centile
Obese: BMI ≥ 95th centile.
Biochemical assessment:
Observation and Result: 
Vitamin D, parathormone and other biochemical parametres 
were estimated from venous blood of the study population in 
the Department of Biochemistry of the same university. Here 
25(OH) D3 is used to measure the vitamin D level in the body 
as it is the major circulating form of vitamin D and has a 
half-life of approximately 2-3 weeks. Estimation of serum 
25(OH) D was done by Chemiluminescence microparticle 
immune assay (CMIA) technique using the analyzer Architect 
Abott, Ci 4100, USA 2012. Vitamin D level was classified into 
3 categories: (According to Endocrine Society Clinical Practice 
Guideline, Hollick et al. 2011).
Vitamin D deficiency     : < 20 ng/ml
Vitamin D Insufficiency: 20 –<30 ng/ml 
Vitamin D sufficiency    : 30-100 ng/ml 
Statistical analysis of data
Statistical calculations were done using the appropriate 
statistical software SPSS 22.0. Pearson correlation test and 
scatter diagram was applied to evaluate the association 
between the variables. P-value less than 0.05 was considered 
as significant.
Ethical consideration
Ethical clearance was taken from Institutional Review Board of 
BSMMU.    
Result: 
We studied 50 overweight and obese children, among them 37 
(74%) were overwight and 13 (26%) were obese. Table I 
showed demographic characteristics of the study subjects, 
majority of the obese and overweight children were of 
adolescent age group (10 to 18 years). Males were 
predominant. Among the study population 12% had 
hypertension and advanced tanner stage, almost all (98%) of 
them had acanthosis nigricans and 62% had striae. Result also 
showed that 82% of the obese/overweight children had vitamin 
D deficiency, 18% had insufficiency. None of them had 
sufficient vitamin D level. All of them had normal serum 
calcium level and most of them had normal level of alkaline 
phosphatase. Serum inorganic phosphate was normal in 80% 

of the cases. Serum PTH was normal in 70% of 
obese/overweight children and high in 30% of them.
Table I: Demographic and clinical characteristics of the study 
population (n=50)
 

Table II: Status of Biochemical parameters in the 
obese/overweight group (n= 50)

There was a statistically significant negative correlation 
between BMI   and serum vitamin D level, a significant 
negative correlation between BMI and the parathormone 
level and p value <0.05 (Figure 1).  Result also showed 
that serum PTH has a negative correlation with vitamin D 
level (table III). There were no significant correlation of 
serum calcium, inorganic phosphate and alkaline 
phosphatase with BMI or vitamin D level.
 

Figure 1: Correlation of BMI with serum vitamin D and 
parathormone in studied subjects.
Table III: Correlation of Vitamin D with other lab parame-
ters  in study population

Discussion:
Vitamin D deficiency is a current health issue. It is estimated 
that worldwide as many as one billion people suffer from 
vitamin D deficiency or insufficiency and this was shown to be 
prevalent across all age groups, genders, and geographic 
regions8.  Present study included a total of 50 obese and 
overweight children. The study revealed that low vitamin D 
was in 100% (82% plus 18%) of these children. Most of the 
study in recent and in the past got the high prevalence of 
hypovitaminosis vitamin D in obese children. Dura-Trave et al. 
2017 found in a study among 546 children that vitamin D 
deficiency was present 68.2 % of the obese children 5. Study 
done in Indian children is also consistent with our study4. In 
this study vitamin D level showed strong negative correlation 
with BMI (r—371, p-0.008). In a cross sectional study done in 
301 Turkey children, similar result was found10. Turer et al. 
2013 also found the negative correlation between BMI and 
vitamin D level in american children3.  The inverse association 
between higher body mass and lower vitamin D levels may 
have been attributed to sequestration of the fat-soluble vitamin 
D within the adipose tissue11.  Several confounding factors 
such as sedentary lifestyle causing limited sun exposure, poor 
dietary habit and there by low dietary vitamin D intake have 
also been cited as possible cause of lower vitamin D in 
children with higher BMI11, 12.  We found that serum PTH was 
showed the positive correlation with BMI (r=0.371, p= 0.008). 
The value of parathormone increased as the BMI increased. 
Several study done in obese children showed that serum PTH 
is elevated in obese children. Reinehr along with colleagues 
conducted a study on 133 obese children and found PTH was 
positively related with BMI. They observe PTH level before 
and after weight loss in 67 obese children and found that the 
level of PTH normalizes after weight loss. So they postulated 
that high PTH is a consequence of obesity 15. In this study the 

negative association was found between vitamin D level and 
the PTH level in obese/overweight group (r = -.425, p= 0.002). 
In a study done in Turkey children serum 25-OHD levels and 
iPTH levels were measured and evaluated. They found that the 
PTH level rises when the vitamin D level decreases 14. Raised 
PTH may be due to secondary hyperparathyroidism as vitamin 
D deficiency causes less absorption of serum calcium leading 
to hypocalcaemia which in turns leads to increase PTH 
secretion. This study found no significant correlation between 
vitamin D level or BMI with serum calcium, inorganic 
phosphate (iPO4), alkaline phosphatase (ALP) in the study 
subjects. Serum calcium and alkaline phosphatase was normal 
in most of the obese/overweight children. Majority of the study 
done in obese children found normal level of serum calcium, 
inorganic phosphate (iPO4), alkaline phosphatase (ALP) 16. 
Low serum 25(OH) vitamin D levels usually not associated 
with a concomitant reduction in serum calcium because 
secondary hyperparathyroidism increases mobilization of 
calcium from the skeleton and increased calcium reabsorption 
in the kidney 17. Thus, it is expected that calcium levels will 
not decline in patients with vitamin D deficiency until most of 
the calcium has been depleted from the skeleton which may 
also rise alkaline phosphatase level.
Conclusion
The study showed that 100% of the obese/overweight children 
had low vitamin D level. It also showed the negative 
relationship between BMI and 25 (OH) D levels in 
obese/overweight children. Serum parathormone showed a 
positive correlation with BMI and negative correlation with 
vitamin D level. 
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were reported to be: clean 2.1%, clean-contaminated 
3.3%, contaminated 6.4% and dirty 7.1% (Culver et al, 
1991)2. Estimating the cost of SSIs has proved to be 
difficult but many studies agree that additional bed 
occupancy is the most significant factor. In 1980, Cruse 
estimated that an SSI increases a patient’s hospital stay by 
approximately 10 days and cost an additional $2000. 
Many factors influence surgical wound healing and 
determine the potential for, and the incidence of, infection. 
There are some patient related factors such as age, sex, 
diabetes, smoking, poor nutrition, obesity etc. Surgical 
considerations like, skin preparation, length of incision, 
intraoperative aseptic measures, surgical techniques, 
duration of surgery, per operative blood transfusion, 
wound class and level of surgeon also influences 
SSIs(Razavi et al, 2005)3.  Usually postoperative wound 
infection appears between 3rd to 5th post operative days. 
But presentation may be delayed for 2 to 3 weeks. Clinical 
features of post operative wound infection include wound 
pain and swelling, pyrexia, wound tenderness, erythema, 
purulent or serosanguinous discharge, and wound 
dehiscence(Alicia et al, 1999)1. 
Surgical site infection can be classified as- 
a) Superficial incisional SSI 
b) Deep incisional SSI 
c) Organ/ space SSI.
Of these SSIs, two thirds are confined to the incision, and 
one third involve organs or spaces accessed during 
operation (Alicia et al, 1999)1. Organ/space SSIs as 
compared to incisional SSIs are associated with greater 
increase in morbidity and mortality.Wound infection is a 
clinical outcome indicator of fundamental importance in 
elective surgery, surgical practice depends upon healing 
by primary intension and without serious complication. 
Post operative sepsis can have serious and significant 
effect on ultimate result of the operation as well as the 
patient is general wellbeing. To achieve a good surgical 
outcome, it is important to identify the risk factors that 
increase the incidence of SSI. This issue has been 
addressed in many centers in the world with differing 
results and recommendations. But in our hospital no such 
study has been conducted to measure the rate and risk 
factors for SSI. So SSI surveillance should be conducted 
and maintained in all hospitals to promote better surgical 
out come.
Materials and Methods:
A Cross sectional type of observation study was carried out 
among 153 patients in Department of Surgery, Dhaka Medical 
College Hospital, Dhaka from January 2008 to December 
2009. Inclusion criteria were only elective abdominal surgery, 
Non- pregnant patients and Patients who agreed to participate 
in the study. Exclusion criteria were the patient who had 
emergency operation, Other than abdominal surgery, pregnant 
patient, moribund patient who were treated in I.C.U.  and 
Laparoscopy surgery. 

Result: 
In the study period 153 patients from surgery unit were 
included for investigation and studied. Among them 13(8.50%) 
patients developed post operative wound infection.
 

Figure 1: Wound infection rate in the study
In this study, 8 cases (61.54%) of wound infection 
involved only skin or subcutaneous tissue of the incision. 
In 3 cases (23.08%) of infection involved deep fascia/ 
muscle of the incision. In 2 cases (15.38%) of infection 
involved organ/space manipulated during operation. 

Figure 2: Types of wound infection
Tablel I shows that, common indications for operation in 
descending order include chronic calculus cholecystitis 
followed by, inguinal hernia, recurrent appendicitis, 
incisional hernia, colostomy and Illiostomy, and 
colo-rectal carcinoma.
Table I: Clinical condition for operation

Table II shows, common operation categories with rate of 
SSI. The table shows that the most common intervention 
was hernia repair followed by biliary surgery, colonic 
surgery, gastric surgery and rectal surgery. Wound 
infection was more common colonic surgery, gastric 
surgery and hernia repair.
Table II: Type of interventions with frequency and SSI 
rate(n=153)

In this study, thirteen patients (8.50%) were diabetic. 
Among them 4 (30.77%) patients developed post 
operative wound infection. This is statistically highly 
significant with a p value of <0.013.
Table III:  Diabetes mellitus versus Wound Infection.

In the study, 141(92.16%) patients had ASA score of 1 or 
2 and 12 (7.84%) patients had ASA score of ≥3. Among 
the 12 patients with ASA score of ≥3, 4(33.3%) patients 
developed post operative wound infection. This result 
indicates that post operative wound infection rate is 
significantly higher in patients with ASA score of ≥3 with 
a p value of <0.007.
Table IV: ASA score versus Wound Infection

Majority of operations (85) took less than or equal to 60 
minutes from skin incision to skin closure: 12 (7.84%) 
operations required more than 2 hours to be completed. 
The duration of surgical operation also proved to be a 
significant factor: only 3.53% of operations lasting 60 
minutes or less led to infection, while for operations 
lasting more than 2 hours this rate leapt to 33.33%. 
Table V: SSI rate in relation to duration of operation

So far as wound type is concerned, it was found clean 
wounds in 59 cases (38.56%); clean-contaminated wounds 
in 75 cases (49.02%) and contaminated wounds in 19 
cases (12.42%). SSI rate was  significantly higher in 
contaminated wound with a ‘p’ value of <0.011.

Table VI: Wound class versus wound infection

In the study the culture sensitivity report showed 2 
negative and 11 positive growths. The most frequent 
organism was Escherichia coli (E. coli).

Risk Factors in Post Operative Wound Infections                           Akramuzzaman, et al.

2005;30:1689-1693. 
14.Reiping T, Chen H H. 'Risk Factors For Surgical Site 
Infection After Elective Resection of The Colon And Rectum: 
A Single Centre Prospective Study of 2809 Patients'. Ann 
Surg. 2001;234(2) : 181-189.
https://doi.org/10.1097/00000658-200108000-00007
PMid:11505063 PMCid:PMC1422004 
15.Vamvakas EC, Carven JH, Hibberd PL. 'Blood transfusion 
and infection after colorectal cancer surgery'.Transfusion. 
1996;36:1000-8.
https://doi.org/10.1046/j.1537-2995.1996.36111297091746.x
PMid:8937412 
16.Walz JM, Peterson CA. 2006, 'Surgical Site Infection 
Following Bowel Surgery: A Retrospective Analysis Of 1446 
Patients', Ann Surg, vol. 141, no.10, pp. 1014-8.
https://doi.org/10.1001/archsurg.141.10.1014
PMid:17043280 
17. Simchen E, Shapiro M, Michel J, Sacks T. 'Multivariate 
analysis of determinants of postoperative wound infection: a 
possible basis for intervention'. Rev Infect Dis. 
1981;3:678-682.
https://doi.org/10.1093/clinids/3.4.678
PMid:7339781 
18. Claesson B E B, Holmlund DE. 'Predictors of 
intraoperative bacterial contamination and postoperative 
infection in elective colorectal surgery'. J Hosp Infect. 
1988;11(2) : 127-35.
https://doi.org/10.1016/0195-6701(88)90054-0
PMid:2896680 
19. Moro ML, Carrieri MP, Tozzi AE, Lana S, Greco D. 
'Risk factors for surgical wound infections in clean surgery: a 

multicenter study', Italian PRINOS Study Group. Ann Ital 
Chir. 1996;67(1):13-9. 
20. Velasco E, Thuler LC, Martins CA, Dias LM, Conalves 
VM. 'Risk factors for infectious complications after 
abdominal surgery for malignant disease'. Am J Infect 
Control. 1996;24, (1) :1-6.
https://doi.org/10.1016/S0196-6553(96)90046-2
PMid:8651514 
21. Garibaldi RA, Cushing D, Lerer T. 'Risk factors for 
postoperative infection'. Am J Med. , 1991; 91: 158-163.
https://doi.org/10.1016/0002-9343(91)90362-2
PMid:1928157 
22. Nguyen D. 'Incidense and predictor of surgicsl site 
infection in Vietnum'. Infect Control Hospital Epidemiol. 
2001;22(8):485-92.
https://doi.org/10.1086/501938
PMid:11700875 
23. Barber GR, Miransky J, Brown AE, Coit DG, Lewis FM, 
Thaler HT, et al. 'Direst observation of surgical wound 
infections at a comprehensive cancer centre'. Arch Surg. 
1995; 130(10) : 1042-1047.
https://doi.org/10.1001/archsurg.1995.01430100020005
PMid:7575114 
24. Morris D, Kent S. 'Prospective Identification Of Risk 
Factors For Wound Infection After Lower Extremity 
Oncologic Surgery'. Ann Sur Onco. 2003; 10: 778-782.
https://doi.org/10.1245/ASO.2003.07.023
PMid:12900369 
25. Cheadle W G. 'Risk Factors for Surgical Site Infection'. 
Surgical Infections. 2006;7(1):7-11.
https://doi.org/10.1089/sur.2006.7.s1-7
PMid:16834549 

 

2023  Volume 35  Number 0162

All the gram negative organisms were sensitive to newly 
introduced chemotherapeutic agent imipenem.
Conclusion:
This study provided information on rate and risk factors for 
SSI occurrence in elective abdominal operations in 
Department of General Surgery of Dhaka Medical College & 
Hospital. In this study three independent risk factors were 
identified in both univariate and multivariate analyses. 
Another seven risk factors were identified in univariate 
analysis but not in multivariate analysis. By modifying the 
factors before or during surgery, the SSI can be reduced as 
well as post operative morbidity and mortality rate. In 
conclusion, further study in large scale is needed.
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(10.53%). This is one area where we can lower the risk by 
approximating the time of shaving as much as possible to that 
of operation i.e. prior to surgery or none (5.17%). An 
infection rate was 17.4% when pre operative stay was 0-7 
days. An infection rate was 71.4% with a pre operative stay 
of more than 21 days. Pre operative hospital stay predisposed 
an individual to 1.76% risk of acquiring an infection. A pre 
operative stay of one week increased the risk rate to 5%. 
(Suchitra et al, 2009)4. This was marginally supported by this 
study (P<0.05). This is one of the factors to be taken in to 
account by reducing pre-operative hospital stay we may 
decrease SSI. The individual surgeon performing the 
procedure can have an impact on outcome for the patient. 
There is evidence to suggest that grade of surgeon can have 
an impact on SSI rate (Mishriki et al, 1990)13. Guidance from 
the Specialist Advisory Committee of the Joint Committee on 
Higher Surgical Training of Scotland suggests that where a 
consultant does not perform the procedure, one should be 
present in the operating theatre in order to minimize this risk. 
But in this study, SSI rate was unusually higher when done 
by consultants. The probable explanation is that: most of the 
elective procedures done by residents in our hospital are 
minor clean operation (e.g. inguinoscrotal surgery), take 
short duration, and usually done under supervision of 
consultants, discharged in earlier and thus infection rate is 
low; infection rate is high in emergency operation, done by 
residents without supervision which was not included in this 
study. Blood transfusion was a predictor of SSI in this study. 
The adverse effects of blood transfusion have been well 
documented in patients having colorectal, gastrointestinal and 
cancer surgery (Reiping et al, 200114; Morris et al, 2003; 
Vamvakas et al, 199615; Walz et al, 2006)16. In this study, 
blood recipient are also of similar category.  In the present 
study, drain usage or type of drain have shown impact on SSI 
rate, but presence of drain for longer than 3 days increased 
wound infection rate significantly. Similar observation was 
reported in medical literature (Simchen et al, 198117; 
Claesson et al, 198818; Watanabe et al, 20087; Moro et al, 
1996)19. In some studies, use of drain was found to be 
independent risk factor for SSI (Pessauux et al, 20036; 
Petrosillo et al, 20088; Reiping et al, 200114; Velasco et al, 
1996)20. The main aim of drainage is to evacuate residual 
effusions to avoid infection. Thus, every drainage has its own 
limitation because of obstruction and mobility. It can be at the 
origin of retrograde bacterial colonization, especially when 
the drainage is no longer an aspirate. In this study, 
contaminated wound is significantly associated with post 
operative wound infection. The finding is comparable with 
other studies (Razavi et al, 20053; Pessauux et al, 20036; 

Watanabe et al, 20087; Mishkiri et al, 199013; Garibaldi et al, 
199121; Velasco et al, 199620; Nguyen et al, 200122; Barber et 
al, 1995)23. The multivariate logistic analysis found three 
independent risk factors. These in descending order are as 
follows: Duration of operation > 2 hours, diabetes mellitus 
and ASA score≥ 3. These factors were also significant in 
univariate analysis. Diabetes mellitus was a predictor of 
postoperative wound infection in this study. ASA score 3 
indicates presence of a severe systemic disease. Patients with 
ASA score >2 may be compared with elderly people. Thus 
SSI rate is likely to be higher in them. In this study ASA 
score ≥3 was most significant predictor of SSI in both 
univariate and multivariate analysis. Similar finding was 
reported by (Culver et al, 19912; Garibaldi et al, 199121; and 
Velasco et al, 1996)20. Morris et al,24 Nichole et al5, Garibaldi 
et al21,Velasco et al20, Razavi et al3 and Moro et al19, showed 
the existence of a direct relationship between operative time 
and postoperative infectious risk. Pessauux et al6 showed that 
risk doubled with each additional operative hour. Our results 
agree with this finding, as our rates of postoperative infection 
were 3.53% for 1 hour, 10.71% for 1 to 2 hours, and 33.33% 
for longer than 2 hours. Certainly, longer procedures are 
associated with greater blood loss and perhaps an associated 
washout of prophylactic antibiotics. Unlike blood products, 
which are administered on need basis, antibiotics are usually 
dispensed once during operation. Hence, as blood is lost and 
replaced, the concentrations of circulating antibiotics 
diminish disproportionately. Thus, for prolonged operations, 
periodic reinjection of antibiotic agents (according to half-life) 
during the intervention should be favored (Cheadle et al, 
2006)25.  Regarding culture sensitivity report majority of the 
organism causing wound infection were gram negative, of 
which Escherichia-coli was found to be the commonest 
(53.84%), followed by pseudomonas (15.78%), Proteus spp 
& staphylococcus aureus (7.69%). E. coli was isolated from 
the wound following operation on the gastro intestina tract.
• E. coli is sensitive to ciprofloxacin, ceftriaxone, 
azithromycin, pivmecillin, nalidixic acid, and resistant to 
amoxycillin, cotrimoxazole. 
• Proteus spp is sensitive to gentamicin, meropenem and 
resistant to ceftazidime, ceftriaxone, ciprofloxacin, 
cotrimoxazole, flucloxacillin. 
• Pseudomonas is sensitive to gentamicin and ciprofloxacin 
and resistant to doxycycline, ceftazidime, ceftriaxone, 
cefixime, meropenem. 
• Staphylococcus Aureus is sensitive to gentamicin, 
ceftazidime, flucloxacillin, cefuroxime and resistant to 
ceftriaxome, ciprofloxacin, cotrimoxazole, cefixime.

Table VII : Most frequent isolated organism (n=13)

All the risk factors for SSI with p value ≤ 0.05 in 
univariate analysis were entered into a stepwise logistic 
regression model for multivariate analysis.  Duration of 
operation (p<.001), Diabetes mellitus (p<.003) and ASA 
score (p<.026) were found to be independent risk factors 
for wound infection.
Model Summaryd 
Table VIII: Multivariate analysis: stepwise logistic regression  
model summary (taken from SPSS output)

a  Predictors: (Constant), duration of operation
b Predictors: (Constant), duration of operation, diabetes 
mellitus
c Predictors: (Constant), duration of operation, diabetes 
mellitus, ASA score
d. Dependent Variable: wound infection
Discussion:
This study was carried out in the department of Surgery, 
Dhaka Medical College & Hospital. From December 2008 to 
November 2009 with an aim to estimate rate of SSI in 
elective surgical procedure and to determine risk factor 
associated with infection. There were 153 patients, of them 
13 developed wound infections. The overall infection rate 
was 8.5%. The overall incidence of surgical wound infection 
varied in different studies from 4.7 to 17 percent. SSI rate 
was found between 4-30% (Suchitra et al, 2009)4. So our 
result was in agreement in findings with them. Of the 13 
cases of SSI, in 8 cases (62%) infections were limited within 
skin and superficial tissue, in 3 cases (23%) deeper incisional 
tissue was involved and organ/ space infections occurred in 

the rest 2 (15%) cases, of these SSIs, two thirds were 
confined to the incision and one third involved organ/ space, 
(Alicia et al, 1999)1. The rate of wound infection varies 
according to wound class as follows 6.78% for clean 
operation, 5.33% for clean and contaminated operation and 
26.32% for contaminated operation, Similar observation was 
reported in some other literature but Culver et al2, described 
much lower infection rate in all three wound classes (Razavi 
et al, 2005)3. It should be made clear that our hospital was a 
tertiary level hospital and a reference centre within 
Bangladesh National Health Service and that the patients sent 
to our hospital were those selected from other hospitals all 
over the country who were more likely to be severely ill. 
This relative high rate of post operative wound infection in 
this series was most probably because of high underlying 
severity of illness in our patients. In this series, common 
indications for operation in descending order include chronic 
calculus cholecystitis, recurrent appendicitis, gastric 
carcinoma, rectal carcinoma, inguinal hernia. Common 
operation category includes hernia repair, colonic surgery, 
appendices surgery, gastric surgery, rectal surgery. SSI rate 
was higher in colonic surgery (30.76%), gastric surgery 
(23.07%), hernia repair (23.07%), rectal surgery (7.69%), 
billiary surgery (7.69%) respectively. Among the 14 studied 
independent variables, in univariate analysis the following 10 
risk factors for post operative  infectious complications were 
identified: age>50 years, underweight, diabetes mellitus, 
ASA score≥3, preoperative hospital stay, prolonged operative 
time, peroperative blood transfusion, length of incision, 
wound class 3 and wound drainage. Age was a risk factor for 
postoperative infection complications, commonly reported in 
the medical literature. Age above 45 years was associated 
with SSIs (Nicolle et al, 1992)5. Increasing age is related with 
chronic conditions, malnutrition and fall in the body 
immunological efficiency, causing more extensive SSI. The 
present findings supported this argument. SSI was not related 
with sex, this was  in agreement with previous findings 
(Razavi et al, 20053; Pessauux et al,6 2003; Watanabe et al, 
20087; Petrosillo et al, 20088; Heal et al, 2006)9. In the study, 
mean BMI of patients was 22.83kg/m2 (SD±2.9), in a range 
of 17.29-32.05. Nutritional state is regarded as an important 
factor in wound healing (Clark et al, 2000)10. Underweight 
indicates poor nutritional status of patients. Some other 
investigators also mentioned association of malnutrition with 
SSI rate, our result is in agreement with finding of (Leite et 
al, 198711; Katelaris  et al, 1986)12.  In this study although 
differences in SSI rates were not significantly related to 
shaving pattern, a trend was apparent: SSI rate was higher 
when shaving done day before surgery than prior to surgery 

transient ischaemic attack (TIA), diabetes mellitus, 
high cholesterol, cigarette smoking, atrial fibrillation, 
migraine with aura, and thrombophilia (a tendency to 
thrombosis). Although microalbuminuria is associated 
with clinical risk factors for stroke, including diabetes, 
hypertension, aging, history of myocardial infarction, and 
left ventricular hypertrophy, there is surprisingly little 
information regarding it as an independent risk factor for 
stroke or as a predictor of stroke outcome. A large 
prospective study6 has reported that microalbuminuria is a 
risk factor for stroke in men, and a limited case-control 
study7 found that the highest quintile of microalbuminuria 
values was associated with a 13- fold increased risk for 
stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associ 
ated with intracranial arteriosclerosis, reduced 
microvascular perfusion, and lacunar infarcts, there is 
scant data regarding the incidence of microalbuminuria in 
lacunar stroke. More recently, a highly significant 
association between microalbuminuria and carotid artery 
intima-media thickness has been reported, a finding which 
suggests that microalbuminuria may be a a marker for 
early development of carotid artery atherosclerosis and 
points to a possible linkage between microalbuminuria and 
atherothrombotic stroke mechanism8. With the 
introduction of more sensitive and relatively inexpensive 
dipstick methods, patients can now be readily screened for 
microalbuminuria. This present study is designed, 
therefore, to determine (1) the incidence of 
microalbuminuria in different types of stroke, (2) its 
relationship to risk factors for stroke, (3) its prevalence in 
major subtypes of stroke, and (4) its potential use as a 
marker for stroke recurrence.
Materials and Methods:
Fifty cases of stroke Patients admitted in CMCH medicine and 
neurology department from 1 January 2019 to 31 June 2019 
were analyzed and urine for microalbumin was done. Patients 
with a history of stroke and/or transient ischemic attack were 
eligible for the risk group provided they had experienced no 
cerebrovascular symptoms for at least 6 months prior to 
enrollment. Patients with urinary tract infection, chronic renal 
failure, malignancy, and vasculitis were excluded. A detailed 
description of additional exclusions, diagnostic criteria for risk 
factor assessment, and definition of vascular end points has 
been published. 5 Vascular end points included recurrent 
stroke, myocardial infarction, and vascular death; transient 
ischemic attacks were noted but not counted as end points. 
Participants in all groups were examined at enrollment, 6 to 8 
weeks, 6 months, 1 year, and once a year thereafter until 
termination of the study or the occurrence of a vascular event.
To minimize potentially confounding factors present at onset 
of stroke, urinary albumin levels in the recent stroke group 
were studied at the first outpatient clinic visit 6 to 8 weeks 
after the indexing infarction. Collection kits and instructions 
for obtaining first morning void urine samples on 2 

consecutive days were mailed to patients prior to clinic. Urine 
samples were kept at 4°C for a maximum of 5 days. Duplicate 
determinations were performed on samples from each day and 
the results averaged. Normoalbuminuria was defined as a 
urinary albumin concentration 20 mg/L or lower, 
microalbuminuria as higher than 20 mg/L but lower than 200 
mg/L, and macroalbuminuria as higher than 200 mg/L). 
Univariate statistical analyses were performed to see the 
outcome in relation with blood volume by SPSS-19. Except 
when stated otherwise, summary statistics are expressed as 
the mean±SD.
Result: 
Regarding analysis of gender distribution of 50 study patients, 
27(60%) were found male and 23(40%) were found female. 
Male to female ratio was 1:0.4. Among the 50 patients, 
different types of occupation were found. House wife was 
common occupation. Among the total patients, most of them 
were from lower middle class 24(61.4%). Others were from 
low 16(32.0%) and upper middle class 10(5.75%) group. Most 
of the patients were from rural residence 41(80%). In our 
study, 13(71.42%) patients had hypertension. Diabetes 
mellitus was found among 13(8.57%). Different examination 
findings were analyzed where mean GCS of ischaemic stroke 
was 14.5 and mean GCS of hemorrhagic stroke was 10.6, 12 
patients had abnormal fundoscopic findings. Regarding 
analysis of serum LDL and serum Creatinine, mean LDL level 
was 123.95 and mean serum Creatinine level was 1.19. After 
analysis, mean of urine for Microalbumin of 30 Ischaemic 
stroke patients was 71.96mg/L and mean of urine for 
Microalbumin of 20 Hemorrhagic stroke patients was 
80.70mg/L
Table-I: Distribution of the stroke patients diagnosed by CT 
scan (n = 50)
 

Fig-1: Distribution of the stroke patients.

Table- II: Distribution of socio-demographic variables among 
the stroke patients (n = 50)

Table-III: Distribution of risk factors among the stroke 
patients (with X2 test significance)

* NS = Not Significant (P > 0.05); S = Significant (P < 0.05)
Table-IV: Distribution of the fundoscopic findings among the 
stroke patients (with X2 test significance)

* Χ2 value = 9.123.  P = 0.010. Significant (P < 0.05)
Table-V: Level of consciousness (measured by Glasgow 
coma scale) among the stroke patients according to CT scan 
diagnosis (with t-test significance)

* Independent sample t – test. HS = Highly Significant (P < 
0.001)
Table-VI: Biochemical profiles among the stroke patients 
according to CT scan diagnosis (with t-test significance)

* Independent samples t-test. NS = Not Significant (P > 0.05)
Table-VII: Microalbuminuria among the stroke patients 
according to CT scan diagnosis (with t-test significance)

*Independent samples t-test. NS = Not Significant (P > 
0.05)
Table-VIII: Pearson’s correlation between urinary 
microalbumin & GCS,RBS,LDL Cholsterol and Serum 
Creatinine variables (n = 50)
 

Discussion:
Strokes have recently emerged as a major health problem affecting 
the population. Its incidence has increased many folds with the 
emergence of several risk factors like coronary artery diseases, 
diabetes mellitus, hypertension, dyslipidemia. Hypertension and 
amyloid angiopathy are the primary causes while coagulopathy, 
trauma, intracranial neoplasm; drugs are the secondary causes for 
intracranial haemorrhage4. A large prospective study has reported 

that microalbuminuria is a risk factor for stroke in men, and a limited 
case-control study7 found that the highest quintile of 
microalbuminuria values was associated with a 13- fold increased 
risk for stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associated with 
intracranial arteriosclerosis, reduced microvascular perfusion, and 
lacunar infarcts, there is scant data regarding the incidence of 
microalbuminuria in lacunar stroke. The present study was done in 
the Medicine and Neurology department of Chittagong medical 
College Hospital. Among 50 patients of intracerebral hemorrhage we 
evaluate urinary microalbumin. In the present study, male was more 
than female as expected, as male got more preference to female in 
the present socioeconomic and social status of Bangladesh. In a 
similar study, it was observed that among 46 patient, male patient 
was 32(69.6%) and female was 14(34.6%)9. Different types of 
occupation were found in the study patients but maximum were 
doing nonspecific works. Patients from middle class and poor 
families were more in the present study. This may be due to reason 
that they cannot afford the costly treatment in private hospital. 
Sedentary workers and patients from urban community are more 
common in the present study. Among the study patients, 
hypertension was found among 50 (71.42%)   patients. Present study 
is comparable to the study done at other part of Bangladesh10, where 
out of 500 stroke cases, 72% patients were known hypertensive. This 
study was conducted to analyze the relationship between 
Microalbuminuria and stroke. Present study shows that among 50 
study patients, ischaemic stroke was 30 (12.8%) and rest 20 (87.2%) 
were Hemorrhagic stroke. Mean of urine for Microalbumin level of 
Ishaemic stroke was and Mean of urine for Microalbumin level of 
Hemorrhagic stroke was this finding was comparable11,12. This is a 
single-center hospital study and the results may or may not reflect 
the cross section of the population. For more consistent results large 
multi-center studies have to planned and executed in order to 
determine relationship between blood volume and mortality rate. 
This study limitations include a single early morning spot urine 
sample was tested for MA for cost effectiveness, while current 
guidelines require at least two of three specimens fall within the 
microalbumin range in order to label as MA.
Conclusion:
We found high frequency of microalbuminuria in patients with 
stroke Therefore; microalbuminuria could be is a useful 
modifiable factor, in addition to conventional risk factors, in 
identifying those at increased risk of stroke.
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