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ABSTRACT

Background

The spectrum of open fracture ranges from small puncture wounds to extensive soft tissue injuries, periosteal
stripping, and comminution of bone. Traditionally, timing of surgical debridement has been within 6 hours
of injury often referred as “6-hour rule”. Though there is consensus on early debridement, there are various
reasons for delay in surgical debridement, particularly in developing countries. This study aimed to assess the
rate of infection in open fractures of long bones with delayed debridement.

Methods
This was observational study of retrospective data of 76 open fractures of long bones in adults. Data from all
the patients with open fractures of long bones admitted and managed with delayed debridement (>6 hours) in
between August 2018-January 2023 were collected and analyzed. Descriptive statistics was used to calculate
frequency and percentage. Rate of infection in open fracture with delayed debridement was the main outcome
assessed.

Results

The mean time of injury to surgical debridement was 28.18 hours (range 8-120, SD+24.61). Overall infection
rate in open fractures with delayed debridement was 18.42% (n=14). The rate of infection in Gustilo Anderson
grade I, II and III open fracture was 12.5% (n=2), 13.15% (n=5) and 31.81% (n=7) respectively.

Conclusions

The present study revealed a higher rate of infection associated with delayed debridement. Despite unique lo-
gistical challenges encountered in developing countries, the timely debridement by experienced surgeon may
contribute to reduction in infection rate in open fractures.
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INTRODUCTION due to transfer of patient, case overload, polytrauma

Spectrum of open fracture ranges from small punc-
ture wounds to extensive soft tissue injuries, perios-
teal stripping, and comminution of bone.! Open frac-
tures pose a risk of infection due to contamination
and extensive soft tissue injury.? Infection rate range
from 5-50%.* Hence, timely management is crucial to
minimize infection. Traditionally, timing of surgical
debridement has been within 6 hours of injury often
referred to as “6-hour rule”.* Though there is consen-
sus of early debridement, there are various reasons
for delay in surgical debridement.!> Delays can occur

injuries, unavailability of staffs 24/7, and comorbid-
ities of patient. Recent studies have challenged the
concept of conventional 6-hour rule suggesting that
the timing of surgical debridement may not be the
sole determinant of infection risk.*® So, this study
aimed to assess the rate of infection in open fractures
of long bones with delayed debridement.

METHODS
This was retrospective observational study of conduct-
ed among 76 open fractures of long bones conducted
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at College of Medical Sciences and Teaching Hos-
pital after approval from Institutional Review Com-
mittee (IRC No. COMSTH- IRC/2023-69). Inclusion
criteria was all open fractures classified as Gustilo
Anderson (GA) 1, I1, IIIA, I1IB of long bones of upper
and lower limbs in patients with age >16 years, ad-
mitted and managed in between August 2018 to Janu-
ary 2023. Exclusion Criteria were hand and foot open
fractures, open GA IIIC fractures, debridement done
within 6 hours of trauma, primary debridement car-
ried out at other center, unsalvageable limbs requir-
ing urgent amputation and pediatric fracture aged <16
years. All patients with open fracture received intra-
venous antibiotics injection cefuroxime 750 mg and
tetanus prophylaxis in Emergency room at the time
of arrival. Injection gentamycin was added in open
fracture GA III. Debridement was performed as soon
as possible following the standard surgical protocol.
Patients were examined clinically and hematological
and microbiological investigations were collected to
ascertain evidence of infection during in-patient stay
and OPD follow up till 6 weeks of index operation.
Infection was established by clinical criteria and lab-
oratory value. Clinical criteria were oozing out of pus
or serous fluid from the wound with local signs of in-
flammation, spontaneous and deep wound dehiscence
with a fever of more than 38 degree Celsius or ooz-
ing of frank pus.'® Clinical criteria was supported by
laboratory value of raised Erythrocyte Sedimentation
Rate (ESR), C-Reactive Protein (CRP) and growth
of organism in the culture of the sample taken from
pus, swab, fluid or tissue.” Demographic data, clinical
characteristics of fractures and peri and post-opera-
tive details were collected from case chart. Follow
up data, along with additional clinical and laboratory
markers of infection were collected from Outpatient
department (OPD) follow-up records.

All the clinical and laboratory data were entered into
the Excel master chart. SPSS 20 software were used
for data analysis. Descriptive statistics was used for
the analysis. Frequency and percentage were calcu-
lated for the categorical variables and mean, median,
standard deviation, and range were calculated for the
continuous variables as applicable.

RESULTS

There were total of 76 open fractures of long bones in
this study. Mean age of patient was 35.47 years (range
17-70) with male 84.21% (n=64) and female 15.79%
(n=12). Distribution of open fractures according to
GA grading and location is presented in Table 1.

Table 1. Distribution of open fracture according
to GA grading and location.

Grading Frequency (%)
GAI 16 (21.05)
GAII 38 (50.0)
GAIII 22(28.94)
Bones

Tibia 48 (63.15)
Femur 18 (23.68)
Fibula 2(2.63)
Radius 3(3.94)
Ulna 5(6.57)

The mean time of injury to surgical debridement was
28.18 hours (range 8-120, SD+24.61). Overall infection
rate was 18.42% (n=14). Infection was seen in tibia
open fractures (n=10) and femur open fractures (n=4).
Distribution of infection in open fractures according
to GA grading is presented in Table 2. Infection was
common in GA IlI followed by GAII.

Table 2. Distribution of infection in open
fractures according to GA grading.
GA grading Frequency (%)
I 2(12.5)
11 5(13.15)
111 7(31.81)

Among infective cases, pseudomonas aeruginosa was
the most common isolated organism (Table 3).

Table 3. Distribution of causative organism
among infective cases.

Organism isolated Frequency (%)
Culture negative 4 (28.57)
Culture Positive 10 (71.42)
Pseudomonas Aeruginosa 8 (57.14)
Enterobacteria 2 (14.28)
DISCUSSION

The overall rate of infection in open fractures of
long bones with delayed treatment was higher in
the present study. The experimental study in guinea
pig conducted by Friedrich in 19" century was
established as benchmark for surgical debridement
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within 6 hours of injury.* It is important to note that
this guideline of 6-hour rule was established before
the advent of modern antibiotics.!" Subsequent to
Friedrich work, numerous studies have emerged
challenging the correlation between timing of
debridement and infection in open fractures.”” The
mean age of patient and male predominance in this
study were comparable to that of other studies.!: % 12
Tibia fracture was the common fracture in the current
study which is similar to the findings of study done
by Hull et al."* The open tibia fracture was the most
commonly infected bone in the present study. Overall
rate of infection was relatively higher in our study in
comparison to other studies. Fernandes et al found
13.24% of infection rate in long bone open fractures
with delayed debridement.” Heckman et al reported
infection rate of 13.3%, 17.2% and 9.1% in open tibia
fractures with debridement done in <24 hours, 24-48
hours and >48 hours respectively.® Hull et al found
10% of infection rate with delayed debridement.'
Kamat et al reported infection rate of 12.1% in open
tibia fractures with delayed debridement.'* Harley et
al reported infection rate of 8.8% in open fractures of
long bones with mean time to surgical debridement
of 8.25 hours." Dellinger et al reported infection rate
of 16% in open fractures of arm and leg with delayed
debridement.'® Ashford et al reported infection
rate of 17% in open tibia fractures with delayed
debridement.!” Spencer et al reported infection rate
of 10.8% in open long bone fractures with delayed
debridement.'® The higher infection rate in this study
could probably be due to debridement carried out by
residents and junior consultants in most of the cases.
Highest percentage of infection was found in GA
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