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Abstract
Introduction: Extended spectrum β-lactamases (ESBLs) are enzymes that mediate resistance to 
extended-spectrum (third generation) cephalosporins (e.g., ceftazidime, cefotaxime, and 
ceftriaxone) and monobactams (e.g., aztreonam) but do not affect cephamycins (e.g., cefoxitin 
and cefotetan) or carbapenems (e.g., meropenem or imipenem). Though the no. of ESBLs 
producing organism has been increasing day by day, the detection methods and treatment option 
for them are extremely limited. Aims & Objective: The present study was undertaken to 
investigate the rate of ESBLs production and their antibiotic susceptibility pattern. Materials & 
Method: A total 110 Gram negative isolates from various clinical samples from a tertiary care 
hospital were studied and ESBLs production was detected by double disc synergy test. Antibiotic 
susceptibility test was done for commonly used antibiotics. Results: Among the total isolates 
66.36% (73) were ESBLs producer, and the rate of ESBLs positivity was 80.32% for E.coli (49 
out of 61), 25% for Pseudomonas spp (6 out of 24), 71.42% for Klebsiella spp (10 out of 14), 80% 
for Enterobacter spp (4 out of 5), 100% for Acinetobacter spp (4 out of 4) and 0% for Proteus spp 
(0 out of 2). ESBLs producing organisms were resistant to most of the antibiotics but 100% were 
sensitive to imepenem. Conclusion: Screening for ESBLs production needs to be carried out 
routinely in every clinical diagnostic laboratory to guide clinicians in proper selection of 
antibiotics.
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Introduction
Enterobacteriaceae producing extended 
spectrum β-lactamases (ESBLs) cause 
inactivation of β-lactam antibiotics especially 
the newer third generation cephalosporins. 
ESBLs producing enterobacteriaceae are also 
frequently resistant to other groups of 
commonly used non-β-lactam antibiotics such 
as fluroquinolones.1 Majority of ESBLs 
producing strains are Klebsiella pneumoniae, 

Klebsiella oxytoca and E.coli. Other organisms 
reported to harbour ESBLs include Enterobacter 
spp, Salmonella spp, Morganella morganii, 
Proteus mirabilis, Serratia marcescens and 
Pseudomonas aeruginosa.2

ESBLs enzymes are mediated by plasmids and 
are the products of point mutations at the active 
site of Temoniera (TEM), Sulfhydryl variable 
(SHV) and Oxacillinase (OXA) enzymes. In 
addition these plasmids also carry resistance to 

several other antimicrobial agents, an important 
limitation in the design of treatment alternatives.3 
It is generally thought that patients suffering from 
infections caused by an ESBLs-producing 
organism are at an increased risk of treatment 
failure with an expanded-spectrum β-lactam 
antimicrobials as well as other commonly used 
antimicrobial agents.

The prevalence of ESBLs among clinical isolates 
varies from country to country and from 
institution to institution.4 In the United States the 
occurrences of ESBLs in enterobacteriaceae 
range from 0 to 25%. In India, the prevalence rate 
varies in different institutions from 28 to 84%.5 
Elsewhere in Asia the percentage of ESBLs 
production in E.coli and K. pneumoniae varies 
from 4.8% in Korea to 8.5% in Taiwan and up to 
12% in Hong kong.6,7,8 A comprehensive study of 
2840 isolates collected between April and 
October 2002 from both hospital and community 
specimens in Pakistan revealed 40% overall 
ESBLs production rate.9     

In 2005 a study in BSMMU, Bangladesh by 
Alim, showed that 23.19% of the Gram negative 
bacteria were ESBLs producing organism.10 
While another study in the same institution in 
2007 revealed ESBLs production rate to be 
30.90% among the Gram negative bacteria.11 A 
similar study from Mymensingh, Bangladesh 
showed among the 300 gram negative isolates 
214 (71.4%) was ESBLs producers.12 These 
studies strongly suggest increasing prevalence of 
ESBLs producing organisms in Bangladesh.

So the present study was designed to see the rate 
the ESBLs production in gram negative bacteria 
by double disc synergy test and to analyze 

antimicrobial susceptibility of the ESBLs 
producing organisms.

Materials and Methods

Settings and samples
This study was carried out in the Microbiology & 
Immunology Laboratory of Bangabandhu Sheikh 
Mujib Medical University (BSMMU), Dhaka 
during the period of July 2008 to June 2009. Total 
one hundred ten clinical Gram negative isolates 
were studied, which were isolated from different 
clinical samples (urine, wound swab, pus, throat 
swab and sputum) submitted to Microbiology & 
Immunology Laboratory of BSMMU.

Test for determination of ESBLs activity
All 110 isolates were tested for ESBLs activity 
by Double Disc Synergy Test.

Double Disc Synergy Test13

Mueller Hinton agar plates were seeded with 
standardized inoculum of the test organism 
(corresponding to 0.5 McFarland tube). 
Amoxyclav (AMC, 20 µg amoxicillin and 10 µg 
clavulanic acid) disc was placed in the center of 
the inoculated plate. Three 3rd generation 
cephalosporin (ceftazidime CAZ 30μg, 
ceftriaxone CRO 30μg, cefotaxime CTX 30μg) 
and one monobactam (aztreonam, AZT 30μg) 
discs were placed at 20 mm distance from 
amoxyclav disc. The plate was incubated 
overnight at 370C. Extension of the edge of the 
inhibition zone of ceftazidime, ceftriaxone, 
cefotaxime and aztreonam disc on the side 
exposed to the amoxyclav disc is positive for 
ESBLs production. This extension of edge of 
inhibition is due to synergy of disc of amoxyclav 
with the four discs used. (Fig. 1)

Analysis
In this study vestibular schwannomas constituted 
79% of cerebellopontine angle tumors. The rest 
comprised of meningiomas (17%), epidermoids 
(3%). There was predominance of these tumors in 
females accounting for 55% of cases. About 76% 
of vestibular schwannomas presented between 
third, fourth and fifth decades. The most common 
presenting complaint was sensorineural hearing 
loss, cerebellar dysfunction, headache and sensory 
trigeminal dysfunction. Pre-operatively, 85% of 
cerebellopontine angle tumor patients had no 
useful hearing (<50 decibels). Out of the five 
patients who had useful hearing pre-operatively (3 
vestibular schwannomas, 2 meningiomas) three 
patients retained it post operatively also. Most of 
the tumors are either large or giant (85%). Few 
patients showed a worsening of the facial grade in 
the immediate postoperative period which 
improved by the time of discharge and follow-up. 
Preoperative V-P shunt was required in 24% of 
cases of cerebellopontine angle tumors for hydro-
cephalus. Total resection was possible in 26% 
cases of vestibular schwannomas and 66% in 
meningiomas. Adherence of tumour with brain-
stem and facial nerve were responsible for subto-
tal resection in remaining cases. CSF leak from 
wound site occurred in 6% of cases. All were 
managed conservatively with lumbar drain and 
medication. Meningitis occurred in 9% cases. All 
of them recovered with appropriate antibiotics. 
Lower cranial nerve paresis developed in 6% of 
patients. They were managed with nasogastric 
tube feeding. Two patients required temporary 
tracheostomy for the management of secretions 
and low conscious level. Mortality in this study 
was 3%.

Discussion
There has been a considerable evolution in the 
management of cerebellopontine angle tumors 
especially vestibular schwannoma. Initially it was 
Cushing who was the first to reduce mortality 

from 50% to 11%.7  Later complete excision 
without mortality was reported by Walter Dandy 
in his study. With the advent of the era of 
operating microscope by the efforts of House1, 
Rand and Kurze8 in 1964 and 1965 and safe 
modern anesthesia and refinements in 
microsurgical techniques the goal of vestibular 
schwannoma surgery shifted from complete 
excision to preservation of facial nerve function 
and cochlear nerve function. In the present study 
85% of patients had either large or giant sized 
tumors. Pre-operative V-P shunt was required in 
24% of patients. The incidence of pre-operative 
shunt was as high as 66% in the study reported by 
Rama Murthi et al.9 In the study published by VK 
Jain et al10 8.5% of patients required V-P shunt. 
Complete tumor excision was done in 32% of 
patients in this study. VK Jain et al10 reported 
complete tumor excision in 96.5% of patients. 
Anatomical preservation of facial nerve was 
achieved in the present study for large size 
tumors in 74% of the cases and for giant size 
tumors in 62%. In a study by Samii and Matthias 
preservation rate was reported to be 93% 
independent of tumour size. In Jain VK et al 
study, the preservation of facial nerve was 84.3%. 
In the present study 15% (5 patients) had useful 
hearing preoperatively. Post-operative hearing 
could be preserved in 3 of these patients (60%). 
Samii et al11 reported hearing preservation in 
23.6% with large tumors. VK Jain et al reported 
hearing preservation in 29.6% of their patients 
who had useful pre-operative hearing. The 
reported incidence of cerebrospinal fluid leak 
ranges between 0-30% with the average 
approximately 12%. In the present study, 6% of 
the patients had cerebrospinal fluid leak which 
was managed conservatively. Although injury to 
facial and vestibulocochlear nerve are the two 
major cranial nerve injuries that can occur during 
the surgery, there are risks of injury to lower 
cranial nerves in large and giant sized tumors, 

which can complicate the post- operative course. 
Judicious use of nasogastric tube feeding and 
planned tracheostomy can avoid major respiratory 
complications post operatively. The reported 
incidence of lower cranial nerve paresis in the 
literature ranges from 1.5% to 5.5%.11, 12, 13 It is   
6% in the present study. In the present study, all 
the cases were operated by sub-occipital 
retromastoid  approach in lateral position.
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Fig. 1: Double disc synergy test positive for 
ESBLs production

Antimicrobial sensitivity test: 14

All the ESBLs producing isolates were tested 
for antimicrobial sensitivity using disc diffusion 
technique by "Kirby-Bauer method"  against 
Carbapenem and different non beta-lactam 
antimicrobial agents.11  These included 
Cotrimoxazole 1.25/23.75μg (COT), 
Ciprofloxacin 5μg (CIP), Nitrofurantoin 300μg 
(NF), Gentamicin 10μg (CN), Amikacin 30μg 
(Ak), Imepenem 10μg (IMP), and Netilmicin 30
μg (NET). Susceptibility and resistance was 
determined based on the interpretative criteria 
recommended by the Clinical and Laboratory 
Standards Institute.12 E. coli ATCC 25922 was 
used as the quality control strain. 

Result
In the present study, a total of 110 Gram 
negative isolates were isolated from various 
clinical samples of which majority were   urine 

60 (54.54%), followed by wound swab 
39 (35.45%), pus 5 (4.54%), throat swab 
4 (3.63%)  and sputum 2 (1.18%) (Fig. 2).

Fig. 2: Sample source distribution and 
percentage of total samples (n=110)

The distribution of different types of Gram 
negative bacteria among the total 110 isolates was 
as follows: Escherichia coli 61 (55.45%), 
Klebsiella spp.14 (12.73%), Pseudomonas spp 24 
(21.81%), Enterobacter 5 (4.54%), Acinetobacter 
spp 4 (3.64%) and Proteus spp 2 (1.82%). All of 
these 110 Gram negative isolates were tested for 
ESBLs production by double disc synergy test 
and it was found that total 73 (66.36%) isolates 
were ESBL producers. Among these ESBLs 
producers 49 (80.32%) were Escherichia coli, 10 
(71.42%) Klebsiella spp., 6 (25%) Pseudomonas 
aeruginosa, 4 (80%) Enterobacter and 4 (100%) 
Acinetobacter spp. (Table-1). 
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Introduction
Enterobacteriaceae producing extended 
spectrum β-lactamases (ESBLs) cause 
inactivation of β-lactam antibiotics especially 
the newer third generation cephalosporins. 
ESBLs producing enterobacteriaceae are also 
frequently resistant to other groups of 
commonly used non-β-lactam antibiotics such 
as fluroquinolones.1 Majority of ESBLs 
producing strains are Klebsiella pneumoniae, 

Klebsiella oxytoca and E.coli. Other organisms 
reported to harbour ESBLs include Enterobacter 
spp, Salmonella spp, Morganella morganii, 
Proteus mirabilis, Serratia marcescens and 
Pseudomonas aeruginosa.2

ESBLs enzymes are mediated by plasmids and 
are the products of point mutations at the active 
site of Temoniera (TEM), Sulfhydryl variable 
(SHV) and Oxacillinase (OXA) enzymes. In 
addition these plasmids also carry resistance to 

several other antimicrobial agents, an important 
limitation in the design of treatment alternatives.3 
It is generally thought that patients suffering from 
infections caused by an ESBLs-producing 
organism are at an increased risk of treatment 
failure with an expanded-spectrum β-lactam 
antimicrobials as well as other commonly used 
antimicrobial agents.

The prevalence of ESBLs among clinical isolates 
varies from country to country and from 
institution to institution.4 In the United States the 
occurrences of ESBLs in enterobacteriaceae 
range from 0 to 25%. In India, the prevalence rate 
varies in different institutions from 28 to 84%.5 
Elsewhere in Asia the percentage of ESBLs 
production in E.coli and K. pneumoniae varies 
from 4.8% in Korea to 8.5% in Taiwan and up to 
12% in Hong kong.6,7,8 A comprehensive study of 
2840 isolates collected between April and 
October 2002 from both hospital and community 
specimens in Pakistan revealed 40% overall 
ESBLs production rate.9     

In 2005 a study in BSMMU, Bangladesh by 
Alim, showed that 23.19% of the Gram negative 
bacteria were ESBLs producing organism.10 
While another study in the same institution in 
2007 revealed ESBLs production rate to be 
30.90% among the Gram negative bacteria.11 A 
similar study from Mymensingh, Bangladesh 
showed among the 300 gram negative isolates 
214 (71.4%) was ESBLs producers.12 These 
studies strongly suggest increasing prevalence of 
ESBLs producing organisms in Bangladesh.

So the present study was designed to see the rate 
the ESBLs production in gram negative bacteria 
by double disc synergy test and to analyze 

antimicrobial susceptibility of the ESBLs 
producing organisms.

Materials and Methods

Settings and samples
This study was carried out in the Microbiology & 
Immunology Laboratory of Bangabandhu Sheikh 
Mujib Medical University (BSMMU), Dhaka 
during the period of July 2008 to June 2009. Total 
one hundred ten clinical Gram negative isolates 
were studied, which were isolated from different 
clinical samples (urine, wound swab, pus, throat 
swab and sputum) submitted to Microbiology & 
Immunology Laboratory of BSMMU.

Test for determination of ESBLs activity
All 110 isolates were tested for ESBLs activity 
by Double Disc Synergy Test.
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Mueller Hinton agar plates were seeded with 
standardized inoculum of the test organism 
(corresponding to 0.5 McFarland tube). 
Amoxyclav (AMC, 20 µg amoxicillin and 10 µg 
clavulanic acid) disc was placed in the center of 
the inoculated plate. Three 3rd generation 
cephalosporin (ceftazidime CAZ 30μg, 
ceftriaxone CRO 30μg, cefotaxime CTX 30μg) 
and one monobactam (aztreonam, AZT 30μg) 
discs were placed at 20 mm distance from 
amoxyclav disc. The plate was incubated 
overnight at 370C. Extension of the edge of the 
inhibition zone of ceftazidime, ceftriaxone, 
cefotaxime and aztreonam disc on the side 
exposed to the amoxyclav disc is positive for 
ESBLs production. This extension of edge of 
inhibition is due to synergy of disc of amoxyclav 
with the four discs used. (Fig. 1)

Fig. 1: Double disc synergy test positive for 
ESBLs production

Antimicrobial sensitivity test: 14

All the ESBLs producing isolates were tested 
for antimicrobial sensitivity using disc diffusion 
technique by "Kirby-Bauer method"  against 
Carbapenem and different non beta-lactam 
antimicrobial agents.11  These included 
Cotrimoxazole 1.25/23.75μg (COT), 
Ciprofloxacin 5μg (CIP), Nitrofurantoin 300μg 
(NF), Gentamicin 10μg (CN), Amikacin 30μg 
(Ak), Imepenem 10μg (IMP), and Netilmicin 30
μg (NET). Susceptibility and resistance was 
determined based on the interpretative criteria 
recommended by the Clinical and Laboratory 
Standards Institute.12 E. coli ATCC 25922 was 
used as the quality control strain. 

Result
In the present study, a total of 110 Gram 
negative isolates were isolated from various 
clinical samples of which majority were   urine 

60 (54.54%), followed by wound swab 
39 (35.45%), pus 5 (4.54%), throat swab 
4 (3.63%)  and sputum 2 (1.18%) (Fig. 2).

Fig. 2: Sample source distribution and 
percentage of total samples (n=110)

The distribution of different types of Gram 
negative bacteria among the total 110 isolates was 
as follows: Escherichia coli 61 (55.45%), 
Klebsiella spp.14 (12.73%), Pseudomonas spp 24 
(21.81%), Enterobacter 5 (4.54%), Acinetobacter 
spp 4 (3.64%) and Proteus spp 2 (1.82%). All of 
these 110 Gram negative isolates were tested for 
ESBLs production by double disc synergy test 
and it was found that total 73 (66.36%) isolates 
were ESBL producers. Among these ESBLs 
producers 49 (80.32%) were Escherichia coli, 10 
(71.42%) Klebsiella spp., 6 (25%) Pseudomonas 
aeruginosa, 4 (80%) Enterobacter and 4 (100%) 
Acinetobacter spp. (Table-1). 
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Introduction
Enterobacteriaceae producing extended 
spectrum β-lactamases (ESBLs) cause 
inactivation of β-lactam antibiotics especially 
the newer third generation cephalosporins. 
ESBLs producing enterobacteriaceae are also 
frequently resistant to other groups of 
commonly used non-β-lactam antibiotics such 
as fluroquinolones.1 Majority of ESBLs 
producing strains are Klebsiella pneumoniae, 

Table 1: Frequency of different isolates and their ESBLs production rate of total isolates (n=110)
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cephalosporin (ceftazidime CAZ 30μg, 
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and one monobactam (aztreonam, AZT 30μg) 
discs were placed at 20 mm distance from 
amoxyclav disc. The plate was incubated 
overnight at 370C. Extension of the edge of the 
inhibition zone of ceftazidime, ceftriaxone, 
cefotaxime and aztreonam disc on the side 
exposed to the amoxyclav disc is positive for 
ESBLs production. This extension of edge of 
inhibition is due to synergy of disc of amoxyclav 
with the four discs used. (Fig. 1)
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ESBLs production

Antimicrobial sensitivity test: 14

All the ESBLs producing isolates were tested 
for antimicrobial sensitivity using disc diffusion 
technique by "Kirby-Bauer method"  against 
Carbapenem and different non beta-lactam 
antimicrobial agents.11  These included 
Cotrimoxazole 1.25/23.75μg (COT), 
Ciprofloxacin 5μg (CIP), Nitrofurantoin 300μg 
(NF), Gentamicin 10μg (CN), Amikacin 30μg 
(Ak), Imepenem 10μg (IMP), and Netilmicin 30
μg (NET). Susceptibility and resistance was 
determined based on the interpretative criteria 
recommended by the Clinical and Laboratory 
Standards Institute.12 E. coli ATCC 25922 was 
used as the quality control strain. 

Result
In the present study, a total of 110 Gram 
negative isolates were isolated from various 
clinical samples of which majority were   urine 

60 (54.54%), followed by wound swab 
39 (35.45%), pus 5 (4.54%), throat swab 
4 (3.63%)  and sputum 2 (1.18%) (Fig. 2).

Fig. 2: Sample source distribution and 
percentage of total samples (n=110)

The distribution of different types of Gram 
negative bacteria among the total 110 isolates was 
as follows: Escherichia coli 61 (55.45%), 
Klebsiella spp.14 (12.73%), Pseudomonas spp 24 
(21.81%), Enterobacter 5 (4.54%), Acinetobacter 
spp 4 (3.64%) and Proteus spp 2 (1.82%). All of 
these 110 Gram negative isolates were tested for 
ESBLs production by double disc synergy test 
and it was found that total 73 (66.36%) isolates 
were ESBL producers. Among these ESBLs 
producers 49 (80.32%) were Escherichia coli, 10 
(71.42%) Klebsiella spp., 6 (25%) Pseudomonas 
aeruginosa, 4 (80%) Enterobacter and 4 (100%) 
Acinetobacter spp. (Table-1). 

Organism
E.coli
Klebsiella spp.
Pseudomonas spp.
Enterobacter spp.
Acinetobacter spp.
Proteus spp.
Total

Number of isolates (%)
61(55.45)
14 (12.73)
24 (21.81)
5 (4.54)
4 (3.64)
2 (1.82)

110 (100)

ESBLs positive isolates (%)
49 (80.32)
10 (71.42)

6 (25)
4 (80)
4 (100)
0 (0)

73 (66.36)

Sample source distribution (n=110)
Urin (60) Wound swab (39)

4% 4% 2%

Pus (5) Throat swab (4) Sputum (2)

35% 55%

Ceftriaxone

Amoxyclav

Cefotaxime

Ceftazidime

Aztreonam
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Table 2: Rate of antimicrobial drug resistance among the ESBLs (n=73)
 

 

The antimicrobial resistance pattern of the ESBLs 
producers showed an alarmingly high resistance 
to ciprofloxacin (93.15%), cotrimoxazole 
(79.45%), gentamicin (75.34%) and netilmicin 
(36.98%). Amikacin and, for urine isolates, 
nitrofurantoin showed fairly good sensitivity 
(26.02% and 25% resistance respectively). 
Imipenem was the only drug that was 100% 
sensitive (0% resistance) for all ESBLs 
producers. (Table 2)

Discussion
ESBLs producing organisms pose a major 
problem in clinical therapeutics. The incidence 
of ESBLs producing strains among clinical 
isolates has been steadily increasing over the 
past years, resulting in limitations of therapeutic 
options.15 The overall prevalence of ESBL 
producers was found to vary greatly in different 
geographical areas and in different institutes.  

 

Antimicrobial                 

agents

 

Bacterial Isolates 

Escherichia. 

coli (49)   

Klebsiella 

spp (10)  

Pseudomoas 

spp (6)    

Enterobacter 

Spp (4)  

Acinetobacter 

Spp (4)   

Total 

ESBLs 

producers 

n % n % n % n % n % n % 

Cotrimoxazole 37 75.51 8 81.81 5 90.90 4 100 4 100 58 79.45 

Ciprofloxacin 48 97.95 8 81.81 4 81.81 4 100 4 100 68 93.15 

Nitrofurantoin* 7 14.28 2 25 - - 3 75 3 75 15 25 

Gentamicin 33 67.37 9 90.90 5 90.90 4 100 4 100 55 75.34 

Amikacin 10 19.60 4 45.45 2 45.45 2 50 1 25 19 26.02 

Imepenem 0 0 0 0 0 0 0 0 0 0 0 0 

Netilmicin 16 32.65 4 45.45 1 27.27 4 100 2 50 27 36.98 

 * Used for urine isolates only 
Note: Figures in column ‘n’ represents the no. of resistant isolates in respective microorganism group. 
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In the present study 66.36% of the isolates were 
found to be ESBLs producer out of 110 Gram  
negative clinical isolates from different samples. 
But a similar study which was carried out 2 years 
earlier in 2007 in the same institute, BSMMU, by 
Rahman revealed ESBLs in only 30.90% strains 
of the Gram negative isolates.11   However a 2012 
study from Mymensingh, Bangladesh detected 
71.4% ESBLs producers from 300 gram negative 
isolates.12 Higher (68%) ESBLs production rate 
in enterobacteriaceae isolates has also been 
reported from India.16 One possible reason for 
such variation might be varying number of 
samples in different studies.17 The clinical 
condition of the source patients of samples might 
also be a contributing factor (acute versus 
chronic, past exposure to antimicrobials, etc.). 
The probable reasons of gradual increase in 
ESBLs detection in various Bangladesh studies 
might be 1) random and inappropriate use of 3rd 
generation cephalosporin, which contribute to the 
evolution of ESBLs,3 2) nonexistence of standard 
infection control practices in healthcare facilities 
and 3) Lack of national antibiotic policy. 

Among the 110 isolates in the present study, 61 
were E.coli, 24 Pseudomonas spp, 14 Klebsiella 
spp, 5 Enterobacter spp, 4 Acinetobacter spp and 
2 Proteus spp and their rate of ESBLs positivity 
was 49 (80.32%), 6 (25%), 10 (71.42%), 
4 (80%), 4 (100%) and 0 (0%) respectively. In 
2007 Rahman from BSMMU, Dhaka, 
Bangladesh detected 35.38% ESBL producers in 
E. coli, in Klebsiella spp 43.47%, in Enterobacter 
spp 31.25%, in Proteus spp 27.11%, in 
Acinetobacter spp 26.32% and in Pseudomonas 
spp 17.07%.11 Another study from Bangladesh 
(2010) showed 57.89% ESBLs production for 

Klebsiella spp. followed by Proteus spp. 50.0%, 
E. coli 47.83% and Pseudomonas spp 31.35%.18  
A 2012 study from Mymensingh, Bangladesh 
showed that among 300 gram negative isolates 
80% Klebsiella spp 72% Proteus spp, 71% 
Enterobacter spp.,  67.3 % E. coli  and  88.8% 
Pseudomonas spp were ESBL producers.12  A 
study from Tamil Nadu, India showed ESBLs 
producer in E. coli 77.35%, Klebsiella spp 
71.23%, Pseudomonas spp 56.75%, Salmonella 
spp 29.31%, Enterobacter spp 35.48%, and 
Proteus spp 34.61%.19 The reason of high rates 
of ESBLs production in all the strains in this 
study might be due to overall higher rate of 
ESBLs producer in the study isolates.  

In the present study drug resistance of all ESBLs 
producer to most of the non beta-lactum 
antibiotics (cotrimoxazole, gentamicin, 
ciprofloxacin, amikacin) were found higher. This 
implies that ESBL producing organisms are 
multidrug resistant as genes that code for ESBLs 
are linked to other resistance genes.20 ESBLs 
producing isolates showed 100% sensitivity  to 
imepenem which conforms clearly with the CDC 
(1999) ESBLs definition which says ESBLs are 
enzymes which hydrolyze 3rd generation 
cephalosporins but sensitive to imipenem.21

Conclusion
In conclusion, screening for ESBLs production 
needs to be carried out routinely in every clinical 
diagnostic laboratory to guide clinicians in 
proper selection of antibiotics. Continued 
monitoring of the susceptibility pattern of 
ESBLs producing bacteria will provide 
invaluable information in clinical management 
of patients and, to control and prevent the spread 
of these type infections.
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In the present study 66.36% of the isolates were 
found to be ESBLs producer out of 110 Gram  
negative clinical isolates from different samples. 
But a similar study which was carried out 2 years 
earlier in 2007 in the same institute, BSMMU, by 
Rahman revealed ESBLs in only 30.90% strains 
of the Gram negative isolates.11   However a 2012 
study from Mymensingh, Bangladesh detected 
71.4% ESBLs producers from 300 gram negative 
isolates.12 Higher (68%) ESBLs production rate 
in enterobacteriaceae isolates has also been 
reported from India.16 One possible reason for 
such variation might be varying number of 
samples in different studies.17 The clinical 
condition of the source patients of samples might 
also be a contributing factor (acute versus 
chronic, past exposure to antimicrobials, etc.). 
The probable reasons of gradual increase in 
ESBLs detection in various Bangladesh studies 
might be 1) random and inappropriate use of 3rd 
generation cephalosporin, which contribute to the 
evolution of ESBLs,3 2) nonexistence of standard 
infection control practices in healthcare facilities 
and 3) Lack of national antibiotic policy. 

Among the 110 isolates in the present study, 61 
were E.coli, 24 Pseudomonas spp, 14 Klebsiella 
spp, 5 Enterobacter spp, 4 Acinetobacter spp and 
2 Proteus spp and their rate of ESBLs positivity 
was 49 (80.32%), 6 (25%), 10 (71.42%), 
4 (80%), 4 (100%) and 0 (0%) respectively. In 
2007 Rahman from BSMMU, Dhaka, 
Bangladesh detected 35.38% ESBL producers in 
E. coli, in Klebsiella spp 43.47%, in Enterobacter 
spp 31.25%, in Proteus spp 27.11%, in 
Acinetobacter spp 26.32% and in Pseudomonas 
spp 17.07%.11 Another study from Bangladesh 
(2010) showed 57.89% ESBLs production for 

Klebsiella spp. followed by Proteus spp. 50.0%, 
E. coli 47.83% and Pseudomonas spp 31.35%.18  
A 2012 study from Mymensingh, Bangladesh 
showed that among 300 gram negative isolates 
80% Klebsiella spp 72% Proteus spp, 71% 
Enterobacter spp.,  67.3 % E. coli  and  88.8% 
Pseudomonas spp were ESBL producers.12  A 
study from Tamil Nadu, India showed ESBLs 
producer in E. coli 77.35%, Klebsiella spp 
71.23%, Pseudomonas spp 56.75%, Salmonella 
spp 29.31%, Enterobacter spp 35.48%, and 
Proteus spp 34.61%.19 The reason of high rates 
of ESBLs production in all the strains in this 
study might be due to overall higher rate of 
ESBLs producer in the study isolates.  

In the present study drug resistance of all ESBLs 
producer to most of the non beta-lactum 
antibiotics (cotrimoxazole, gentamicin, 
ciprofloxacin, amikacin) were found higher. This 
implies that ESBL producing organisms are 
multidrug resistant as genes that code for ESBLs 
are linked to other resistance genes.20 ESBLs 
producing isolates showed 100% sensitivity  to 
imepenem which conforms clearly with the CDC 
(1999) ESBLs definition which says ESBLs are 
enzymes which hydrolyze 3rd generation 
cephalosporins but sensitive to imipenem.21

Conclusion
In conclusion, screening for ESBLs production 
needs to be carried out routinely in every clinical 
diagnostic laboratory to guide clinicians in 
proper selection of antibiotics. Continued 
monitoring of the susceptibility pattern of 
ESBLs producing bacteria will provide 
invaluable information in clinical management 
of patients and, to control and prevent the spread 
of these type infections.

Introduction
Hysterectomy is the most frequently performed 
major gynecological surgical procedure.1 

Though there are three approaches in 
hysterectomy - abdominal, vaginal and 
laparoscopic, still there are controversies 
regarding the optimal route for performing it. 
Even though there are numerous benefits of 
vaginal over abdominal hysterectomy including 
lower morbidity and more rapid postoperative 
recovery,2 70 – 80% of all hysterectomies are 
performed abdominally.3 Since the first 
laparoscopic hysterectomy (LH) was described 
by Harry Reich,4 LH has become an option for 
women and their surgeons to consider. During 
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the last few years considerable technical 
advances in this procedure have occurred.5-8 
There are many surgical advantages to 
laparoscopy particularly magnification of 
anatomy and pathology and access to the uterine 
vessels. Patient advantages are multiple and are 
related to avoidance of a painful abdominal 
incision, reduced duration of hospitalization, 
faster recovery time and early return to the 
activities of daily living.9-12

Laparoscopically assisted vaginal hysterectomy 
(LAVH) was introduced to overcome the 
technical difficulties of vaginal hysterectomy in 
case of large uterine size, limited vaginal 
capacity or presence of pelvic adhesions,13 but 

the vaginal phase of the procedure can still be 
difficult occasionally in women with limited 
vaginal capacity or in morbidly obese women. 
Total laparoscopic hysterectomy (TLH), in 
which the entire procedure of removing the 
uterus is performed laparoscopically, can 
overcome some of the limitations of LAVH. 
Moreover in a study of TLH versus LAVH, it 
was demonstrated that TLH was associated with 
a shorter hospital stay.14

Since 2011, we have used the Colpo-bulger 
vaginal fornix delineator to facilitate the TLH 
procedure. The Colpo-bulgeris is inserted in the 
vagina. The device allows clear exposure of the 
vaginal fornices, which make the TLH 
procedure simpler and may reduce complication 
rates. This study reviews our initial two-year 
experience of TLH using the Colpo-bulger. 

Methods
This is a retrospective, observational study. We 
reviewed the records of 100 women who 
underwent attempted TLH between January 
2011 and December 2012 in Apollo Hospitals, 
Dhaka. The data were obtained from our 
departmental database of gynecologic patients 
and the information was verified via a detailed 
review of the medical records for each patient.

The inclusion criteria were the indication of 
TLH for benign disease and the uterine size did 
not exceed the size equivalent to 20 weeks of 
pregnancy. The exclusion criteria was if size of 
the uterus was  more than 20 weeks pregnancy 
size and if the patient had a history of more than 
two cesarean sections previously. The 
procedures were performed by the same 
surgeon. Demographic data of all patients and 
intraoperative and postoperative outcome data 
were reviewed. Variables studied included age, 
parity, menopause, associated co-morbidity, 
history of previous pelvic operation and 
indication for operation. Other variables were 
uterine size and total operating time, estimated 
blood loss, preoperative and postoperative 
hemoglobin level, need for blood transfusion, 
quantity of analgesia use, intra- and 
postoperative complication rates, patient’s 
recovery and length of hospital stay.
Major complications were considered as haema-
toma requiring transfusion and (or) surgical 
drainage, injury to the bowel, bladder or ureter 
and pulmonary embolus. Minor complications 
were considered as any infection or temperature 
of more than 38o C on two occasions six hours 
apart (excluding the first 24 hours after surgery), 
hematoma that did not require surgical interven-
tion, deep venous thrombosis.

Summary of TLH Techniques
Informed consents were obtained before 
surgery. Patients were admitted to the hospital 
one day prior to operation. Blood sugar level 
was well-controlled (postprandial blood sugar 
was within 8-10 mmol/l) in diabetic patients. All 
patients underwent pelvic ultrasound 
examination and basic blood investigations. 

Patients were kept NBM 6 hours preceding 
surgery and received bowel preparation 
(lactulose and enema at night before operation). 
Preoperative intravenous prophylactic antibiotics 
(ceftriaxone 1 g or ciprofloxacin if allergic to 
penicillin) was given within 1 hour of incision.

All surgical procedures were performed with the 
patients under general and spinal anesthesia with 
endotracheal intubation. Patients were placed in 
the modified semi-lithotomy position, with knees 
flexed in Allen stirrups. A Foley’s catheter was 
placed in the bladder. The patient was placed in 
the deep Trendelenburg position. All 
laparoscopic instruments used, including the 
Colpo-bulger and the trocars, were reusable. 
Carbon dioxide pneumo peritoneum was induced 
using a Veres needle. The intraperitoneal 
pressure was maintained at 15 mm Hg 
throughout the surgery.  Five laparoscopy ports 
were used: 10mm supra-umbilical, 5mm right 
and left lower quadrant, and 5 mm suprapubic 
and 5 mm left  to umbilicus. Manipulation of the 
uterus was done with the colpo-bulger vaginally 
and a 5-mm myoma spiral laparoscopically. The 
round ligament was desiccated with bipolar and 
cut with harmonic. The utero-ovarian ligament 
was desiccated and transected. The vesico 
uterine peritonium at the level of the vaginal 
fornix was incised. As the Colpo-Probe device 
was being pushed into the upper vagina, the 
cervicovaginal tissue was put under tension, 
resulting in the separation of the bladder from the 
cervix and upper vagina. Therefore, the bladder 
was kept safely below the area of dissection, with 
clear exposure of the vaginal fornices. Posterior 
broad ligament was incised  upto uterosacral 
ligament and uterine vessels were skeletonized. 

The uterine vessels were then thoroughly 
desiccated by bipolar diathermy and cut with 
harmonic. The colpotomy was completed 
circumferentially lateral to the level of the 
utero-sacral ligaments and the uterus was freed 
from its vaginal attachments. Then if the ovary 
was to be removed, the infundibulo pelvic 
ligament was desiccated and transected. The 
specimen was removed vaginally. Then the vault 
was closed with V-loc.

The length of operating time was recorded as the 
time from the first surgical incision to the time at 
which all wounds were closed and dressed. The 
total blood loss is calculated from the suction 
apparatus deducting the irrigation fluid. The 
blood in the suction tube is also measured to give 
the accurate value.

Liquids were started after peristalsis is 
established and the catheter was removed when 
oral done.  The patient was assessed for 
discharge from hospital on the 2nd postoperative 
day and was seen again in the surgeon’s office 
one week postoperatively.

Result
Of the 100 women who underwent attempted 
TLH during the study period, the mean age± 
standard deviation of patients was 46.20±8.96 
years, the mean parity was 2.74±1.38, 
nulliparous 1 (1%), 23 women were menopausal 
(23%). Seventeen women (17%) had one or 
more previous caesarean sections. Thirty four 
patients (34%) had associated medical 
problem–diabetes and seven patients with 
diabetes had delayed discharge from hospital to 
achieve postoperative stabilization of blood 
sugar.
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