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ABSTRACT 

Background: Surgical site infection (SSI) is one of the most common postoperative compli-

cation and causes significant postoperative morbidity and mortality. Patients: A retrospective 

study was carried out for a total of 110 patients operated from department of General Sur-

gery, Obstetrics and Gynecology, Orthopedic Surgery, Maxillofacial Surgery, Vascular Sur-

gery, Plastic Surgery, Thoracic Surgery, Urology, Neurosurgery and Intensive Care Unit.  

Materials and Methods: Relevant details were noted in clinical history. Each patient was 

followed from the time of admission till discharge from the hospital and also for 30 days 

postoperatively (CDC, 1999). The identification of the infecting organism was done by stain-

ing, culture and antibiotic susceptibility, MicroScan WalkAway 96 plus, Bio Mérieuxat , 

VITEK® 2 Compact, Phoenix TM 100 were used to determine the antibiotic sensitivity.  

Results: 110 patients got infected post-operatively. Staphylococcus aureus was the most 

common organism isolated. Methicillin-resistant Staphylococcus aureus (MRSA) was de-

tected in this study. Drug resistance was widespread, where Klebsiella pneumoniae were 

ESBL producing. Trauma was associated with the highest SSI rate (18.2%) followed by 

cesarean section (8.2%), appendicitis (7.3%), intestinal perforation (5.5%), exploratory lapa-

rotomy and tibial fracture (3.7%).SSI is amongst the foremost alarming issue for health care 
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professionals. SSI prevention interventions, including appropriate use of antimicrobials, are 

studied in this population. 

Keywords: Antibiotic susceptibility, Nosocomial infection, surgical site infection 

INTRODUCTION 

Postoperative wound infection continues to 

be a serious complication for patients un-

dergoing operative procedure and remains a 

reason behind concern for surgeons, SSI 

will increase the length of hospitalization, 

the price of treatment and increase the fre-

quency of complications. In 2010, approx-

imately sixteen million operative proce-

dures were performed in hospitals within 

the United States. A recent study reported 

that surgical site infection (SSI) were the 

most common associated infection among 

healthcare installations.[1,2] 

Surgical wound infections are a common 

cause of nosocomial infection. A criteria 

developed by the United States Centers for 

disease control and prevention (CDC) out-

lines surgical site infection (SSI) as infec-

tion associated with an operative procedure 

that happens at or close to the incision 

within thirty days of the procedure or with-

in ninety days if the prosthetic material is 

planted at surgery [3]. SSIs are localized to 

the incision site however they may extend 

into deeper adjacent structures. [3]. SSIs 

consider the most common nosocomial in-

fection, accounting for 38% of nosocomial 

infections. However, the general risk of de-

veloping SSI is low; the approximate range 

of SSIs to develop is around 2-5% in over 

thirty million patients sustaining surgical 

procedures once a year.[3,4, 5] 

The development of associate surgical site 

infections depends on contamination of the 

wound site as a result of the surgical opera-

tion and specifically relates to the pathoge-

nicity and substance of microorganisms 

present, balanced against the host’s immu-

nologic response. The microorganisms that 

cause surgical site infections sometimes 

return from the patient (endogenous infec-

tion), it is present on their skin or from the 

opened internal organ. Exogenous infection 

happens once microorganisms come from 

instruments or the theater atmosphere con-

taminate the site at operation, once micro-

organisms from the atmosphere contami-

nate a traumatic wound, or once microor-

ganisms gain access to the wound once 

surgery.[6] 

In 1964, the United States National Re-

search Council group developed a system 

that classified wound infection into four 

categories;clean, clean- contaminated, con-

taminated and dirty or infected [7]. 

While advances are created in infection 

management practices, together with im-

proved hospital room ventilation, steriliza-



Research Article                                                                                                                           et al Raees F 
 

 
1502 

IJBPAS, August, 2017, 6(8) 

tion techniques, barriers, surgical tech-

niques, and accessibility of antimicrobial 

prevention, SSIs stay a considerable expla-

nation for morbidity, prolonged hospitaliza-

tion, and death. The estimated SSI mortali-

ty rate was 3%, and 75% of SSI-related 

deaths are directly imputable to the SSI.[8] 

According to the guideline of the National 

Nosocomial Infections Surveillance system 

(NNIS).The diagnostic criteria of surgical 

site infection were created supporting the 

definitions of the (NNIS) that outline the 

Surgical site infections as infections that 

occur within thirty days from the date of 

the operation. Surgical site infections were 

designated by any of the subsequent clini-

cal criteria: validation by the attending 

trauma surgeon indicating presence of a 

Surgical site infection, administration of 

antibiotics significantly for a surgical site 

infection and also the appearance of the gap 

or packing surgical wound. 

Surgical site infections additionally classi-

fied by Center for Disease Control and Pre-

vention criteria into: 

1. Superficial incisional, which occurs 

solely in the skin or subcutaneous tis-

sues.  

2. Deep incisional, that occur in the deep 

soft tissues of the incision  

3. Organ/space SSI, which can occur at 

any location of the incision that was in-

fluenced throughout surgery [9]. 

The risk factor for surgical site infection as 

well as many related issues include : atten-

tion to basic infection control methods, 

surgical technique, prolonged period of 

surgery, hospital and operating theater en-

vironments, instrument sterilization, sur-

gical  preparation, perioperative manage-

ment, underlying medical condition of the 

patient , surgical  hair removal, immoderate 

personnel traffic throughout the operation, 

excessive use of electrosurgical cautery 

units, presence of a prosthetic device or dif-

ferent foreign body, degree of tissue trauma 

and transfusion . Many alternative risk fac-

tors for SSI are known as well as: age, di-

abetes, obesity, use of tobacco, immune 

compromised patient, malnutrition disease, 

presence of infection at a nonsurgical site, 

history of previous skin infection, duration 

of surgical hospitalization and severity of 

underlying health problem.[10, 11] 

The main objectives of this study were to 

identify the etiology of retrospective infec-

tion at different hospitals in Makkah City. 

To determine the antimicrobial susceptibili-

ty patterns, and investigate the risk factors. 

MATERIALS AND METHODS 

The present study was conducted at King 

Faisal hospital, Al-Noor Specialist Hospit-

al, King Abdullah Medical City and King 

Abdul Aziz Hospital from the General Sur-

gery department, Obstetrics and Gynecolo-

gy department , Orthopedic Surgery de-
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partment, Maxillofacial Surgery depart-

ment, Vascular Surgery department, Plastic 

Surgery department ,Thoracic Surgery 

department, Urology department, Neuro-

surgery department  and Intensive Care 

Unit department, Makkah, Saudi Arabia , 

during the period 1stSeptember 2016 to 30th 

December 2016. The study was approved 

by the Ethical Committee of the Faculty of 

Medicine; Umm Al-Qura University which 

follows the international rules of research 

ethics was obtained prior to the start of the 

study. The study not sponsored by any 

agency. 

Sample size 

In total, 110 patients operated for 

clean,clean-contaminated, contaminated 

and dirty surgeries were included in the 

study. The details of the patients were rec-

orded. Each patient was followed from the 

time of admission till discharge from the 

hospital (CDC, 1999) [12].  

Inclusion criteria 

1. All of the patients admitted to the surgic-

al wards were included in the study were 

diagnosed with surgical site infection or 

wound infection according to guidelines of 

the National Nosocomial Infections Sur-

veillance system.[8] 

Exclusion criteria 

1. Any infection without a surgical 

procedure 

Sample collection: 

The sample gathered from the wound was 

considered to be infected according to the 

United States Centers for Disease Control 

and Prevention (CDC). If patient has at 

least one of the following: [3, 4, 5]. 

1. Purulent drainage from the superficial 

incision or deep incision. 

2. Organisms identified from an 

aseptically-obtained specimen from the 

superficial incision or deep incision that 

opened or aspirated by a surgeon. A 

culture or non-culture based microbi-

ologic testing method which is per-

formed for purposes of clinical diagno-

sis or treatment (e.g., not Active Sur-

veillance Culture/Testing (ASC/AST).  

3. Patient has at least one of the following 

signs or symptoms: pain or tenderness; 

localized swelling; erythema; or heat.  

4. An abscess or other evidence of infec-

tion involving the deep incision. 

5. Other data including age, gender, 

nationality, associated risks factors (i.e. 

presence of diabetes mellitus or hyper-

tension), diagnosis, the type and dura-

tion of surgery were collected. 

Sample collection and transport 

One hundred and ten samples were taken 

from the wound. Microbiological cultures 

and antibiotic sensitivity tests were per-

formed as per the standard protocols, based 

on the clinical judgment of the treating 

physicians.  
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Smear examination 

A smear was prepared and stained by a 

Gram-staining method for early presump-

tive diagnosis and inoculated on Blood 

agar, MacConkey and chocolate agar 

plates. All plates were incubated at 37⁰C 

for 24 hours using MCO-18AC-PE 

IncuSafe incubator,after incubation, the di-

ameter of the clear zones around the antibi-

otic disc was measured by using vernier 

caliper. MicroScan WalkAway 96 plus and 

Bio Mérieuxat at Al-Noor Specialist Hospi-

tal, VITEK® 2 Compact at King Abdullah 

Medical City, Phoenix TM 100 at King Ab-

dul Aziz Hospital and MicroScan                                                                                                                             

WalkAway 96 plus at King Faisal hospital 

were all used to identify the causative or-

ganism and determine the antibiotic sensi-

tivity of clinical isolates organism. 

RESULTS 

One hundred and ten organisms were iso-

lated from the 170 specimens processed. 

One hundred and ten specimens yielded 

growth of single organism. Infection rates 

after various surgical procedures at surgical 

sites were observed. Table 1 below shows 

the high infection rate in General surgery 

(40.9 % ) followed by orthopedic surgery 

(20.9 %) , obstetrics and gynecology 

(10%), neurosurgery (9.1%) , plastic sur-

gery (6.4%) , pediatric surgery , maxillofa-

cial Surgery and intensive care unit all 

represented by (2.7%) , urology (1.8%) , 

and the least at the department of cardiac 

surgery , thoracic surgery and vascular sur-

gery (0.9%). 

Table 2 below shows the high infection rate 

in the following surgical procedure: trauma 

(18.2%) followed by cesarean section 

(8.2%), appendicitis (7.3), intestinal perfo-

ration (5.5%), exploratory laparotomy and 

tibial fracture (3.7%). The infection rate 

after surgical procedure of fracture of the 

femur, hernia repair, internal hemorrhage, 

intestinal obstruction and perineal abscess 

was (2.7%). cervical trauma, intra-

abdominal mass, ischemic bowel, pilonidal 

cyst, pilonidal sinus represented (1.8%). 

Low rate of infection were seen in chole-

cystitis, herniotomy, hysterectomy, myo-

mectomy, post circumcision, subarachnoid 

hemorrhage, and other orthopedic proce-

dure (anterior cruciate ligament tear, flail 

ankle joint,hip dislocation, hip fracture, 

lumbar fracture and subluxation shoulder 

joint) were (0.9%). 

The frequency of the most common organ-

ism that cause wound infection in the study 

was staphylococcus aureus 24 (21.8%) fol-

lowed by Escherichia coli 18 (16.4%), 

klebsiella pneumoniae 16 (14.5%), pseu-

domonas aeruginosa 13 (11.8%), Acineto-

bacter baumannii 7 (6.4%), morganella 

morganii 5 (4.5%), enterobacter cloacae 5 

(4.5%), enterococcus faecalis 3 (2.7%), 
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salmonella arizonae 2 (1.8%) and strepto-

coccus pyogens2 (1.8%). 

The less common infection was proteus 

mirabilis 2 and streptococcus galactic 2 

(1.8%), burkholderia cepacia 1, chromo-

bacterium violaceum 1, citrobacter freundii 

1, citrobacter koseri 1, pseudomonas puti-

da1, serratia marcescens 1, and staphylo-

coccus haemolyticus 1 (0.9%). 

According to the age categories. In the less 

than twenty years old group the most com-

mon organism was pseudomonas aerugino-

sa (38.5%) followed by staphylococcus au-

reus and Enterobacter aerogenes (15.4%), 

were klebsiella pneumoniae, chromobacte-

rium violaceum and streptococcus pyogens 

were (7.7%).while in age between twenty 

to forty years old Escherichia coli (27%) 

was the most common organism followed 

by staphylococcus aureus (18.9%), pseu-

domonas aeruginosa (13.5%) and morga-

nella morganii (8.1%). Similarly in the for-

ty to sixty years old group staphylococcus 

aureus (30.3%) was the most common or-

ganism followed by klebsiella pneumoniae 

(27.3%), Escherichia coli (9.1%), Acineto-

bacter baumannii and pseudomonas aeru-

ginosa (6.1%) and in morganella morganii, 

enterobacter cloacae, streptococcus galac-

tica, citrobacter freundii, citrobacter kose-

ri, serratia marcescens and staphylococcus 

haemolyticus were (3.0%). On the other 

hand the above sixty years old group 

showed the most common organism to be 

staphylococcus aureus and klebsiella 

pneumonia (18.5%) followed by Escheri-

chia coli and Acinetobacter baumannii 

were (14.8%), while enterobacter cloacae 

and proteus mirabilis (7.4%), whereas 

(3.7%) was pseudomonas putida, entero-

coccus faecalis, necrotizing fasciitis and 

morganella morganii. The surgical site in-

fection were common in patients with 

preexisting illnesses such as diabetic melli-

tus (27.8%) and hypertension (21.8%) (See 

Table 3, 4 below).  

Demographics and characteristics of the 

patients are shown; SSI was high among 

age group 20 – 40 years (33.4%), between 

40 to 60 years (33%), less than 20 years 

(11.8%) and more than 60 years (24.5%). 

Also, this study shows that the rate of in-

fection was high in male (69.1%) as com-

pared to the female patients (30.9%). From 

the 110 samples, Saudi nationality received 

the biggest average (66.4%) compared to 

other nationalities (33.6%). 

Moreover, it was noted that the rate of in-

fection was more during the month of May, 

January, February and July .the month of 

Ramadan (Hijri date) in 2016 will be in 

agreement with the months of July and 

June (date of Gregorian) [Figure 1]. In 

short during the Ramadan period most 

probably due to influx of pilgrims and a 
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substantial increase in the number of pro-

cedures performed. 

There was no significant difference be-

tween the causative organism of surgical 

site infection in diabetic or non-diabetic 

patients. Also, there was no significant dif-

ference between the causative organisms of 

surgical site infection in hypertensive or 

non-hypertensive patients, Staphylococcus 

aureus was still the most common 

predominate organism. Infection rate varied 

with duration of operation with rate of 

61.8% in surgeries those lasted for >2 h, 

which is higher than the rate in surgeries 

which lasted less than 2 hours (38.2%). 

Antibiotic susceptibility testing showed that 

all strains of staphylococcus aureus were 

resistant to penicillin and ampicillin. Also, 

all strains of staphylococcus                                                                                                               

aureus were sensitive to 

linezolid,teicoplanin and vancomycin. In 

total, 6 strains (29.17%) were sensitive to 

erythromycin, 4 strains (70.83%) were sen-

sitive to tetracycline, 5 strains (75 %) were 

sensitive to gentamicin, 6 strains (37.5 %) 

were sensitive to ciprofloxacin and 8 strains 

(54.17%) were sensitiveto ceftriaxone. 

Methicillin-resistant Staphylococcus au-

reus (MRSA) was detected in this study, 

where 4 strains (16.67%) resistance toce-

foxitin, 11 strains (45.83%) resistant to 

oxacillin and 7 strains (29.17%) resistant to 

ciprofloxacin. Extended-spectrum beta-

lactamases also detected in this                                                                                             

study, ESBL confer resistance to most beta-

lactam antibiotics, including penicillin, ce-

phalosporin, and the monobactam 

aztreonam among Staphylococcus aureus. 

Beta-lactamase positive with 8 strains of 

Staphylococcus aureus. (See Table 5 and 

Figure 2). 

In this study, all strains of E. coli were sen-

sitive to penicillin, daptomycin, ertapenem, 

fosfomycin, rifampicin and vancomycin,4 

strains (22.22%) of E. coli were sensitive to 

ampicillin, 14 strains (77.78%) were sensi-

tive to gentamicin whereas 7strains 

(38.89%) were sensitive ciprofloxacin, 13 

strains (72.22%) were sensitive to amika-

cin, 3 strains (16.67%) were sensitive to 

ceftriaxone and 8 strain (44.44%) were sen-

sitive to tetracycline, only one strain 

(5.55%) was sensitive to azithromycin, 

ceftazidime and clindamycin . 

In case of K. pneumoniae 1 strain (5.56%), 

each shows susceptibility to nitrofurantoin 

and colistin, 2 strains (11.11%) were sensi-

tive to ceftazidime and ceftriaxone and 3 

strains (16.67%) to amoxicillin clavulanate, 

cefoxitin, ciprofloxacin, piperacillin and 

tetracycline. And 4 strains (25 %) were 

sensitive to amikacin and meropenem, 5 

strains (31.25%) were sensitive to genta-

mycin and imipenem, 7 strains (43.75 %) 

were sensitive to trimethoprim-

sulfamethoxazole and fosfomycin. None of 
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the strains were sensitive to ampicillin, 

azithromycin, clindamycin, daptomycin, 

ertapenem, erythromycin,linezolid, moxif-

loxacin, mupirocin, oxacillin, penicil-

lins,rifampicin, synercid, teicoplanin, and 

vancomycin. 

The seven strains of Acinetobacter isolated 

were sensitive to imipenem, daptomycin, 

ertapenem, erythromycin, gentamycin, me-

ropenem, trimethoprim sulfamethoxazole, 

vancomycin, tigecycline and colistin and 

resistant to amikacin, ampicillin, azithro-

mycin, ceftriaxone, cefoxitin, ceftazidime, 

clindamycin, fosfomycin, ciprofloxacin, 

levofloxacin, linezolid, moxifloxacin, mu-

pirocin, nitrofurantoin, oxacillin, piperacil-

lin, penicillins, rifampicin, synercid, teicop-

lanin and tetracycline. 

Thirteen strains (76.92%) of P. aeruginosa 

were sensitive to gentamicin, imipenem, 

daptomycin, ertapenem, erythromycin, gen-

tamycin, tigecycline, colistin, amikacin, 

ampicillin, azithromycin, ceftriaxone, ce-

foxitin, ceftazidime, clindamycin , fosfo-

mycin, ciprofloxacin, levofloxacin, linezo-

lid, moxifloxacin, nitrofurantoin,  oxacillin, 

piperacillin, rifampicin, synercid, teicopla-

nin and tetracycline. and 3 strains (23.08%) 

were resistant to daptomycin, penicillins 

and meropenem.  

The 5 strains of morganella morganii iso-

lated were sensitive to all the antibiotics-

gentamicin, ciprofloxacin, amoxicillin 

clavulanate, cefotaxime, cefoxitin except 

penicillin, erythromycin, ampicillin, 

tetracycline, and levofloxacin. Eleven 

strains of Enterobacter spp, were sensitive 

to all antibiotic; ampicillin, amikacin, 

ceftriaxone, ceftazidime, cefoxitin, ciprof-

loxacin, tetracycline, levofloxacin, ertape-

nem and trimethoprim-sulfamethoxazole 

except for 2 strains (18.18%) were 

resistance to moxifloxacin, clindamycin, 

amoxicillin clavulanate and erythromycin 

and 1 strains (9.09%) were resistance to 

tigecycline. The 2 strains of  streptococcus 

pyogens isolated were sensitive to 

amoxicillin clavulanate, gentamycin, im-

ipenem, meropenem, tigecycline. None of 

the strains were sensitive to ampicillin, cef-

triaxone, cefoxitin, ceftazidime, 

ciprofloxacin, and trimethoprim sulfame-

thoxazole. 

A noteworthy impediment of this study is 

that we didn't concentrate on all factors in-

fluencing of the SSI because of lack of time 

and information. 

Antibiotic resistance of the isolated organism 

among age groups that arranged in tables by the 

most common four organisms and compare the 

resistance patterns between each age group: 

less than twenty years old (Table 6), from 

twenty–forty years old (Table 7), from forty–

sixty years old (Table 8) and above sixty years 

old (Table 9). The result was shown; It was 

observed that the resistance of antibiotic was 

markedly increased with age. 
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Table 1: Various of the department and the percentage of surgical site infection 
Department Frequency Percent 

General Surgery 45 40.9 
Orthopedic Surgery 23 20.9 

Obstetrics and Gynecology 11 10 
Neurosurgery 10 9.1 

Plastic Surgery 7 6.4 
Pediatric Surgery 3 2.7 

Maxillofacial Surgery 3 2.7 
Intensive Care Unit 3 2.7 

Urology 2 1.8 
Cardiac Surgery 1 0.9 
Thoracic Surgery 1 0.9 
Vascular Surgery 1 0.9 

Total 110 100 

Table 2: various surgical procedure and surgical site infection rate 
Surgical procedure Frequency Percent 

Trauma 20 18.2 
Cesarean section 9 8.2 

Appendicitis 8 7.3 
Intestinal Perforation 6 5.5 

Exploratory Laparotomy 4 3.6 
Tibial fracture 4 3.6 

Fracture of the femur 3 2.7 
Hernia Repair 3 2.7 

Internal Hemorrhage 3 2.7 
Intestinal Obstruction 3 2.7 

Perineal abscess 3 2.7 
Intra-Abdominal Mass 2 1.8 

Ischemic Bowel 2 1.8 
Cervical trauma 2 1.8 

Pilonidal cyst 2 1.8 
Pilonidal sinus 2 1.8 
Cholecystitis 1 0.9 
Herniotomy 1 0.9 

Hysterectomy 1 0.9 
Myomectomy 1 0.9 

Other* 14 12.7 
Total 110 100 

*other :surgical airway,cholecystitis, herniotomy, hysterectomy, myomectomy post circumcised, subarachnoid hemorrhage, anterior cruciate liga-
ment tear, flail ankle joint, hip dislocation, hip fracture, lumbar fracture and subluxation shoulder joint. 

Table 3: Hypertension 
HTN Frequency Percentage Valid Percent Cumulative Percent 
No 86 78.2 78.2 78.2 
Yes 24 21.8 21.8 100.0 

Total 110 100.0 100.0  

Table 4. Diabetic Mellitus 
DM Frequency Percent Valid Percent Cumulative Percent 
No 80 72.7 72.7 72.7 
Yes 30 27.3 27.3 100.0 

Total 110 100.0 100.0  
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Table 5. Antibiotic susceptibility patterns of clinical isolates SSI ageist antibiotic. 
Antibiotic Sensitivity % Resistances % 
Amikacin 42.7 22.7 

Amox/K calv 23.6 39.1 
Ampicillin 7.3 49.1 

Azithromycin 7.3 10.9 
Ceftrazidime 28.2 30 

Cefoxitin 38.2 30.9 
Ciprofloxacin 38.2 42.7 
Ceftriaxone 11.8 27.3 
Clindamycin 10 15.5 
Daptomycin 11.8 7.3 
Ertapenem 15.5 15.5 

Erythromycin 9.1 13.6 
Fosfomycin 38.2 19.1 
Gentamicin 32.7 54.5 
Imipenem 49.1 32.7 

Levofloxacin 32.7 36.4 
Linezolid 19.1 6.4 

Meropenem 44.5 20 
Moxifloxacin 9.1 31.8 

Mupirocin 4.5 5.5 
Nitrofurantoin 9.1 15.5 

Oxacillin 5.5 19.1 
Piperacillin 31.8 30.9 
Penicillin 3.6 9.1 
Rifampin 9.1 10 
Synercid 10.0 10.0 

Teicoplanin 22.7 6.4 
Tertracycline 29.1 30 
Tigecycline 41.8 19.1 

Trimeth/Sulfa 40.9 40 
Vancomycin 22.7 3.6 

Colistin 11.8 1.8 
 

 
 
 

 

Table 6. Antibiotic resistance of the isolated organism among age less than twenty years . 
Antibiotic pseudomonas aeruginosa staphylococcus aureus Enterobacter aerogenes klebsiella pneumoniae 

Amoxicillin 2 (40.0 %) 0 (0.0 %) 0 (0.0 %) 0 (0.0 %) 
Amikacin 2 (40.0 %) 0 (0.0 %) 0 (0.0 %) 0 (0.0 %) 

Ciprofloxacin 3 (60.0 %) 1 (50.0%) 0 (0.0 %) 0 (0.0 %) 
Ceftriaxone 3 (60.0 %) 1 (50.0%) 0 (0.0 %) 0 (0.0 %) 
Ceftazidime 1 (20.0 %) 0 (0.0 %) 0 (0.0 %) 0 (0.0 %) 
Imipenem 3 (60.0 %) 1 (50.0%) 0 (0.0 %) 0 (0.0 %) 
Oxacillin 1 (20.0 %) 0 (0.0 %) 2 (100%) I* 0 (0.0 %) 
Penicillin 1 (20.0 %) 2 (100%) I* 2 (100%) I* 1 (100%) I* 

Vancomycin 0 (0.0 %) 0 (0.0 %) 2 (100%) I* 1 (100%) I* 
I* = Intermediate 

Table 7. Antibiotic resistance of the isolated organism among age from twenty – forty years 
Antibiotic Escherichia coli staphylococcus aureus pseudomonas aeruginosa Morganella morganii 

Amoxicillin 4 (40.0 %) 0 (0.0 %) 2 (40.0 %) 1 (33.3 %) 
Amikacin 4 (40.0 %) 0 (0.0 %) 2 (40.0 %) 1 (33.3 %) 

Ciprofloxacin 2 (20.0 %) 0 (0.0 %) 3 (60.0 %) 2 (66.7 %) 
Ceftriaxone 0 (0.0 %) 1 (14.3 %) 2 (40.0 %)/ 20.0% ESBL* 1 (33.3 %) 
Ceftazidime 3 (30.0 %) 0 (0.0 %) 3 (60.0 %) 2 (66.7 %) 
Imipenem 4 (40.0 %) 0 (0.0 %) 2 (40.0 %) 1 (33.3 %) 
Oxacillin 2 (20.0 %) 0 (0.0 %) 1 (20.0 %) 3 (100%) I* 
Penicillin 1 (10.0 %) 7 (100%) I* 1 (20.0 %) 3 (100%) I* 

Vancomycin 0 (0.0 %) 0 (0.0 %) 1 (20.0 %) 3 (100%) I* 
I* = Intermediate    ,  ESBL* =  Extended-spectrum beta-lactamases 
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Table 8. Antibiotic resistance of the isolated organism among age from forty – sixty years old 
Antibiotic Staphylococcus aureus kelepceli pneumonia Escherichia coli Acinetobacter    baumannii 

Amoxicillin 4 (40.0 %) 5 (55.0 %) 3 (100 %) 2 (100 %) 
Amikacin 3 (30.0 %) 2 (22.2 %) 2 (66.7 %) 1 (50.0 %) 

Ciprofloxacin 4 (40.0 %) 4 (44.4 %) 3 (100 %) 2 (100 %) 
Ceftriaxone 3 (30.0 %) 2 (22.2 %) 2 (66.7 %) 2 (100 %) 
Ceftazidime 2 (20.0 %) 4 (44.4 %) 2 (66.7 %) 0 (0.0 %) 
Imipenem 5 (50.0 %) 4 (44.4 %) 3 (100 %) 1 (50.0 %) 
Oxacillin 3 (30.0 %) 2 (22.2 %) 3 (100 %) 0 (0.0 %) 
Penicillin 2 (20.0 %) /20.0%  BLAC* 2 (22.2 %)BLAC* 2 (66.7 %) / 33.3%  BLAC* 0 (0.0 %) 

Vancomycin 1 (10.0 %) 7 (77.8 %) I* 1 (33.3 %) 2 (100%) I* 
I* = Intermediate    ,  ESBL* =  Extended-spectrum beta-lactamases 

Table 9. Antibiotic resistance of the isolated organism among age above sixty years 
Antibiotic staphylococcus aureus klebsiella 

pneumoniae 
Escherichia coli Acinetobacter    baumannii 

Amoxicillin 2 (40.0 %) 2 (40.0 %) 1 (25.0 %) 4 (100 %) 
Amikacin 1 (20.0 %) 1 (20.0 %) 1 (25.0 %) 1 (25.0 %) 

Ciprofloxacin 3 (60.0 %) 3 (60.0 %) 2 (50.0 %) 3 (75.0%) 
Ceftriaxone 2 (40.0 %)/ 20.0% ESBL* 1 (20.0 %) 1 (25.0 %) 1 (25.0 %)I* 
Ceftazidime 2 (20.0 %) 1 (20.0 %) 1 (25.0 %) 1 (25.0 %) 
Imipenem 3 (60.0 %) 1 (20.0 %) 1 (25.0 %) 2 (50.0 %) 
Oxacillin 3 (60.0 %) 5 (100%) I* 4 (100%)I*/ 25.0% ESBL* 2 (50.0 %) 
Penicillin 5 (100%) I* 4 (80.0 %) 0 (0.0 %) 1 (25.0 %) 

Vancomycin 0 (0.0 %) 4 (80.0%) I*/ 20.0% ESBL 4 (100%) I* 3 (75.0%) I* 
I* = Intermediate    ,  ESBL* =  Extended-spectrum beta-lactamases 
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DISCUSSION 

Postoperative wound infection continues to 

be a major complication for patients under-

going operative procedure and remains a 

cause of concern for surgeons. 

In this study we show that the rate of infec-

tion according to the age was high among 

age group 20 – 40 years (33.4%), between 

40 to 60 years (33%), less than 20 years 

(11.8%) and more in the 60 years (24.5%) 

whereas in another study they found that 

the rate of SSI was higher among the age 

more than 60 years old (50%) [13].while in 

another study the overall rate of SSI was in 

the age group of 21-30 years [14]. Increas-

ing age is correlated with a greater likelih-

ood of certain chronic conditions, malnutri-

tion and a fall in the body immunological 

efficiency, predisposing to SSI.[15,16] 

In the present study, it was observed that 

the rate of infection was high in male 

(69.1%) as compared to the female (30.9%) 

which is consistent with another study that 

shows a rate of infection in male between 

this could be because of high number of 

male patient in orthopedic and trauma cases     

[17]. While in another research shown the 

rate higher in females to males [18]. How-

ever, several other studies show that the 

gender difference was not statistically sig-

nificant [13, 19]. 

The infection rate varied with duration of 

operation with the rate of 61.8% in surge-

ries those lasted for more than two hours, 

which is higher than the rate in surgeries 

which lasted less than 2 hours (38.2%). 

several workers showed the SSI rate also 

increases with the duration of surgery. So 

the rate of infection increased in direct pro-

portion to the duration of surgery 

[20.21.22]. 

In the 110 cases of SSI that we included, 

coexist with diabetic individual has a rate 

by (27.8%) which comparable with other 

studies [23.17].Hypertensive patient was 

represented (21.8%)of the total cases, while 

in other studies shows higher rate more 

than half of the SSI cases were hyperten-

sive [13, 24]. On other hand diabetes is a 

risk factor for SSI, a research reported that 

13% of patients diagnosed with SSI are di-

abetic [25]. 

Generally, almost all type of surgical pro-

cedure have a risk of SSI but there are 

some procedures that carry a greater risk of 

SSI as reported by many researchers, the 

surgical procedures such as LSCS, emer-

gency trauma surgeries,appendectomy and 

cholecystectomy [13, 20, 22, 23, 26]. 

Many studies have reported Staphylococcus 

aureus as the commonest isolate from the 

postoperative wound infection, similar 

results were obtained in this study, the 

predominance of Staphylococcus aureus 

(21.8%) in surgical site infection is consis-

tent with reports from other studies in the 
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range of 19-75% [20, 27, 28, 23, 26]. 

Moreover, we found that E. coli was the 

second most frequent organism (16.4%) 

which is also consistent with several other 

studies [20, 23]. 

Most of our isolates were found resistant to 

the commonly used antibiotics. This is a 

matter of great concern, as treatment of 

such infections warrants newer and costly 

antibiotics. The resistance pattern of clini-

cal isolates involved in SSIs may vary from 

one hospital to another hospital, surgeon to 

surgeon, procedure to procedure and from 

patient to patients (Nichols, 2001). In the 

present study, a total of 110 isolates were 

obtained. Multidrug resistance (MDR) 

among Gram-negative bacteria was defined 

as resistance to three or more antimicro-

bials or antimicrobial groups including ex-

tended-spectrum penicillins (ampicil-

lin/sulbactam or piperacillin/tazobactam), 

cephalosporins (cefazolin or ceftriaxone), 

gentamicin, ciprofloxacin, and trimetho-

prim-sulfamethoxazole [29]. So, it was ob-

served that majority of the organisms were 

MDR. 

CONCLUSION 

We should clearly perceive and establish 

the SSI as a real problem and devise a sys-

tem to trace, analyze and monitor these. 

Hospital infection control committees 

ought to meet frequently and make recom-

mendations in the slightest degree levels for 

the interference of such incidents. 

Otherwise, it'll be impossible to beat the 

intense problems with economic loss and 

high hospital morbidity and mortality 

caused by SSI. The surgeons should strictly 

follow the rules of empiric medical care to 

evade and to tend and treat SSIs. To aid in 

this endeavor guidelines of developed 

country like U.K (NICE) and USA (FDA) 

provide full and thorough information of 

the resistance pattern of isolates concerned 

in SSIs for each region of the world. WHO, 

CDC, NICE and surgical infection society 

solidly advise the day to day surveillance of 

SSIs. SSI is one amongst the foremost 

troubling issue and firing alarm for health 

involved professionals. So, SSI prevention, 

including appropriate use of antimicrobials, 

are required in this population. 
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