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Abstract

Introduction: Open fractures still represent a major challenge for the treating surgeon and frequently demand an array of complex
procedures to achieve an undisturbed healing with adequate limb function. The incidence of infection in open fractures varies
considerably in the literature. Spencer et al. [1] showed an overall incidence of infection in open fractures to be about 10.4% whereas
Weitz-Marshall and Bosse found infection rates between 0% and 50%.

Objective: To determine the frequency of micro-organisms from culture reports of open fractures of extremities.

Materials and Methods: This was a Descriptive cross-sectional study conducted at Department of Orthopedic Surgery, Lady Reading
Hospital, Peshawar in which a total of 162 presented with open fracture having duration of fracture more than 5 days. Duration of
study was 06 months. Total sample size were162 keeping 12%5 proportion of E.Coli in open fractures with 95% confidence Interval,
5% level of significance and 5% margin of error calculated on WHO Sample Size Calculator. The sample technique was Consecutive

non-probability sampling.

Results: Age distribution among 162 patients was analyzed: 18-25 Years was 31 (19.1%) 26-30 Years was 27(16.6%) and 31-35
Years was 23(14.1%) 36-40 Years was 21(12.9%) 41-45 Years was 20(12,3%) 46-50 Years was 20(12,3%) and 50-60 Years was
20(12.3%). Mean age was 27.23 * 3. Gender Wise Distribution among 162 patients was analyzed as 88 (54.3%) was Male and
74(45.6%) was Female. Distribution of compound fractures according to anatomic location among 162 Patients was analysed as
tibia was 74, femur was 23, ankle was 18, hand and forearm was 14 and Arm was 15 patients. Micro-organisms distribution among
162 patients was analyzed as Staphylococcus aureus was 43(26.8%) Streptococcus was 34(20.9%) Staphylococcus epidermidis was
35(21.6%) E.Coli was 26(16.0%) and Enterobacter aerogenes 24(14.8%). Distribution of compound fractures according to Gustilo
classification among 162 patients was analyzed as Gradel was 27 Grade Il was 42 Grade IIl was 75 Grade IIIB was 5 and Grade II1IC

was 5.

Conclusion: All Gustilo type II and type Il open fractures, reached to the hospital in more than 6 hours should be considered
infected. Wound should be properly washed, and specimen taken for culture and sensitivity. The patient should be started on
intravenous first-generation cephalosporin and Aminoglycosides to cover both Gram-positive and Gram-negative organisms, till the

availability of the culture and sensitivity reports.
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Introduction

An open fracture still represents a major challenge for the
treating surgeon and frequently demands an array of complex
procedures to achieve an undisturbed healing with adequate
limb function. The incidence of infection in open fractures varies

considerably in the literature. Spencer et al. [1] showed overall

incidence of infection in open fractures to be about 10.4% whereas
Weitz-Marshall and Bosse found infection rates between 0% and
50% [2]. The procedure for evaluation and management of open
fractures is best described as a set of principles that has evolved

over time, often in relation to advances in wartime care of military
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personnel. These principles involve both initial management and
subsequent surgical intervention [3].

The first step is accurate diagnosis and documentation of the
mechanism of injury. Appropriate coverage of the wound and
splinting of the fracture are performed in conjunction with initiation
of appropriate antibiotic therapy and tetanus prophylaxis. Urgent
surgical intervention typically follows and involves both soft tissue
and bone management. Adjuncts to the care of open fractures have
evolved and often involve delivery of antibiotics or metabolically
important substances to the local fracture environment. [4,5] In
one study, according to the culture reports, 27 (54%) cases were
Gram-positive. The most common was Staphylococcus aureus
32% and 18%Streptococcus.One case was with staphylococcus
epidermidis and one with MRSA. Twelve cases (24%) were having
Gram-negative organism with the most common E.colie 12%. Mixed
growth was obtained from 6 (12%) of the cases, including a case
with MRSA and Enterobactor arogenosa. Five cases (10%) yield no
growth [6]. Open fracture wounds are contaminated wounds and
postoperative infection is the main complication. Communication
of the fractured bone fragments to the external environment,
severity of the fracture, patient co-morbidities, the presence of
devascularized soft tissue, and the delay in treatment contribute to
the risk of bacterial infection [7].

Open fractures are a big challenge for surgeons to treat due to
wound contamination leading to infection is a well-established
complication. To overcome this complication, prophylactic
antibiotic therapy is routinely recommended for open fractures [8].
In one another study, among the 60 patients with 64 open fractures,
there were 15 (23.43%) cases of infection overall. Road traffic
accidents predominated 48 (75%) as mode of injury. There was a
change in wound flora over the period of hospital stay. The mean
duration of final wound coverage was 5.66 days. Rate of infection
increased with increase in trauma to final wound coverage interval
[9]. The purpose of this study is to determine the frequency of

organisms from culture reports of open fractures of extremities.
Material and Methods

This was a Descriptive cross-sectional study conducted at
Department of Orthopedic Surgery, Lady Reading Hospital,
Peshawar in which a total of 162 were presented with open
fracture having duration of fracture more than 5 days from August
2020 to February 2021. Total sample size were162 keeping 12%5
proportion of E. Coli in open fractures with 95% confidence Interval,
5% level of significance and 5% margin of error calculated on WHO
Sample Size Calculator. The sample technique was Consecutive
non-probability sampling. Patients having age between 18 to 60
Years presented with open fracture as per operational definition

having duration of fracture more than 5 days with either gender
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were included in the study while Patients having life-threatening
head, abdominal or chest injuries, those with mental illness,
burns or systemic illnesses, or immunocompromised status and
Patients who later due to trauma or had indication for immediate

amputation were excluded from the study.

After taking approval from Hospital Ethical Committee, all the
patients admitted as emergency patients meeting inclusion criteria
were included in the study. Prior to the conduct of the study, written
informed consent will also be obtained from all patients. After
wound evaluation and grading of fracture according to Gustilo and
Anderson Classification (Annex B). Treatment for management of
open fractures was carried out as per our departmental protocol.
Wounds were irrigated in the emergency department. Wound
swabs were taken for culture and sensitivity after surface cleaning
and were repeated at 1-week intervals except when definitive
wound closure is carried out. Intravenous (IV) broad spectrum
antibiotics were given in the form of injection amoxicillin +
clavulanic acid 1.2 g BD, injection amikacin 500 mg OD, injcetion
metronidazole 500 mg TDS for minimum of 5 days after surgical
debridement. Intraoperative wound debridement was carried out
within 6 h of presentation to hospital and irrigation with 3 liters of
saline per Gustilo grade. Primary wound closure was carried out if
wound permits. Secondary wound closure will also be carried out
in cases of heavily contaminated wounds. In case of delayed wound
closure or wound coverage because of burden of patients, wound
dressing was carried out after every 48 h. For larger defects, either
skin grafting or flap coverage for wound were carried out done as
early as possible. Fixation comprising of either internal fixation and
external fixation or cast immobilization will also be carried out.
Analgesics and IV fluids were given on as and when on required
basis. Infection was documented irrespective of the type of closure
or fixation and irrespective of culture results. Data were analyzed
in SPSS version 22. Mean * SD were calculated for numerical
variables like age. Frequencies and percentages were calculated
for categorical variables like gender, site of injury, grading of open
fracture and micro-organisms. Micro-Organisms were stratified
among age, gender, site of injury, grading of open fracture in order
to see effect modifiers. Post stratification chi square test were
carried out keeping P Value <0.05 as significant. All results were

presented in the form of tables and graphs.
Results

This was a Descriptive cross sectional study conducted at
Department of Orthopedic Surgery, Lady Reading Hospital,
Peshawar in which a total of 162 presented with open fracture as
per operational definition having duration of fracture > 5 days the
results were analyzed as Age distribution among 162 patients was
analyzed: 18-25 Years was 31 (19.1%) 26-30 Years was 27(16.6%)
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and 31-35 Years was 23(14.1%) 36-40 Years was 21(12.9%) 41-45 *Note: The mean age of patients was 27.23 + 3.633.
Years was 20(12,3%) 46-50 Years was 20(12,3%) and 50-60 Years

was 20(12.3%). Mean age was 27.23 + 3. (As shown in Table 1)

Table 1: Age Wise Distribution of Sample Size (n=162).

Gender Wise Distribution among 162 patients was analyzed as
88 (54.3%) was Male and 74(45.6%) was Female. (As shown in
Table 2).

Table 2: Gender Wise Distribution of Sample Size (n =162).

Valid Frequency Percent Valid Percent

18-25 31 19.1 191 Gender Frequency Percent

26-30 27 16.6 16.6 Male 88 54.3

31-35 23 14.1 14.1 Female 74 45.6

36-40 21 129 12.9 Total 162 100

41-45 20 12.3 12.3

46-50 20 12,3 12,3 Distribution of compound fractures according to anatomic
50 and above 20 12.3 12.3 location among 162 Patients was analyzed as tibia was 74 femur

Total 162 100 100 was 23 ankle was 18, hand and forearm was 14 and Arm was 15 (as

Shown in Figure 1).

Figure 1: Distribution of compound fractures according to anatomic location (n=162).
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Figure 2: Distribution of compound fractures according to Gustilo classification (n=162).
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Microorganisms’ distribution among 162 patients was analyzed
as Staphylococcus aureus was 43(26.8%) Streptococcus was
34(20.9%) Staphylococcus epidermidis was 35(21.6%) E Coli
was26(16.0%) and Enterobacter aerogenes 24(14.8%) (as shown

in Figure 2).

Table 3: Infection Status of Sample Size (n=162).

was 5(as shown in Table 3-8)
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Distribution of compound fractures according to Gustilo
classification among 162 patients was analyzed as Gradel was 27
Grade Il was 42 Grade Il was 75 Grade III b was 5 and Grade Il 3 c

Infection Frequency Percent
Yes 55 33.3
No 107 66
Total 162 100%
Table 4: Microorganism of Sample Size (n=162).
Microorganism Frequency Percent
Staphylococcus aureus 43 26.8
Streptococcus 34 20.9
Staphylococcus epidermidis 35 21.6
E.Coli 26 16
Enterobacter aerogenes 24 14.8
Total 162 100%
Table 5: Association Between Microorganisms with Age of Sample Size (n=162).
Microorganism AGE Wise Distribution Total
18-25 26-30 31-35 36-40 41-45 46-50 51-60
Staphylococcus aureus 10 7 6 9 5 3 3 43
Streptococcus 7 5 5 6 4 3 4 34
Staphylococcus epidermidis 6 7 6 5 4 4 3 35
E.Coli 5 3 4 5 3 3 3 26
Enterobacter aerogenes 3 4 5 4 4 2 2 24
Total 31 26 26 29 20 15 15 162
Table 6: Association Between Gender Wise Distribution with Microorganism of Sample size (n=162).
Microorganism Gender Wise Distribution Total
Male Female
Staphylococcus aureus 22 19 41
Streptococcus 13 23 36
Staphylococcus epidermidis 18 17 35
E.Coli 21 7 28
Enterobacter aerogenes 14 8 22
Total 88 74 162
Table 7: Association Between Microorganisms with Of Site of Fracture Sample Size (n=162).
Microorganism Site of Fracture Total
Tiba Femur Ankle Hand Forum Arm
Staphylococcus aureus 23 6 4 3 5 41
Streptococcus 21 4 3 3 3 34
Staphylococcus epidermidis 13 3 4 2 3 25
E.Coli 9 4 3 4 2 22
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Enterobacter aerogenes 8 6 4 2 2 22
Total 74 23 18 14 15 162
Table 8: Association Between Microorganisms with of Gustilo Classification Sample Size (n=162).
Microorganism Gustilo Classification Total
Grad 1 Grad 2 Grad 3 Grad 4 Grad 5
Staphylococcus aureus 9 15 19 1 1 45
Streptococcus 5 11 17 1 1 35
Staphylococcus epidermidis 5 9 15 1 1 31
E.Coli 6 4 11 1 1 23
Enterobacter aerogenes 3 7 13 1 1 25
Total 27 42 75 5 5 162
Discussion researched isolated, but it would take more studies to better assess

Treatment of compound fractures has been the subject of
controversy. In hospitals treating patients suffering from trauma,
there is consensus that the initial treatment of these fractures should
ideally be held in less than 6 hours. This theory is based on the work
by Friedrich 4 who used garden soil and dust as infectious agents
to wounds in experimental animals. In his study he demonstrated
that the initial phase of bacterial growth in contaminated wounds
terminates within 6 to 8 hours after inoculation. After this time,
debridement would be less effective to control the wound infection.
Friedrich then recommended cleaning and circumferential excision
of the wound edges within 6 hours [10].

For various reasons, not always surgical debridement can
be done within the first 6hours. In some cases, the procedure is
performed by overwhelmed and tired surgeons and anesthetists
at inappropriate times [11,12]. A waiting time between 6 and 24h
for the surgical treatment of compound fractures can allow better
preoperative planning of the definitive treatment fractures, better
recognition of the severity of associated injuries, and therefore
adequate clinical stabilization. In the current literature, there is no
scientific evidence reporting that the delay in surgical debridement
interferes in the incidence of infection.

Observational studies have shown an association between the
incidence of infection and severe fractures, according to Gustilo and
Anderson classification [12,13] and those involving leg bones, this
fact was also observed in this study. It is noteworthy that in less
serious fractures (Grade [ and II) we observed four infections and
in those operated after 6 hours no infection was observed, showing
that the time was not the only determining factor, i.e. the severity
of injuries should always be considered. We, therefore, recommend
that more severe fractures must be operated on as soon as possible.
It drew our attention to the high incidence of infection in ankle
fractures, where of the 18 fractures, 27.7% developed infection,
a large number when compared with fractures of the leg bones,
which 16.9% of the 65 fractures infected. This group alone was not

the cause of this observation [14].

Few studies have been able to establish a direct relationship
between infection and the delayed surgical debridement [14,15].
Other similar studies showed no direct relationship between
the frequency of infection, time to surgical debridement and IV
antibiotic administration [16-19]. Despite there is a possibility of
a type Il error (due to the limited number of cases) in the present
study, we found no statistical significance between the time of
debridement and the incidence of infection. Of all fractures 40.4%
were operated on after 6 h of trauma, however, the reasons which
led to the delay to surgical debridement were not the subject of this
study. The compound fractures infection rates vary considerably
in the literature. In a national study, Muller et al. [20]. found
acute infectious complications in 20.5% of the fractures. Other
international studies also showed similar infection rates to those
found in our study, [21-23] which showed an overall incidence
of 13.24%. We believe that to better assess the link between the
time and the occurrence of infection, a multicenter randomized
study would be necessary, but ethical principles hinder this type
of analysis. We also cannot forget other factors that influence the
occurrence of infection such as patient-related factors (smoking,
diabetes and other co morbidities), type of fracture (severity and
location of the lesion) and type of surgery (surgeon’s experience,
aggressiveness debridement of devitalized tissues and type of
synthesis prescribed).

Conclusions

All Gustilo type Il and type III open fractures, reached to the
hospital in more than 6 hours should be considered infected.
Wound should be properly washed, and specimen taken for culture
and sensitivity. The patient should be started on intravenous first-
generation cephalosporin and Aminoglycosides to cover both
Gram-positive and Gram-negative organisms, till the availability of

the culture and sensitivity reports.
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