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ABSTRACT Background: Open fracture is one of the orthopedic emergency so that must be treated immediately. Fracture isa
discontinuity of bone structure, cartilage and growth plates caused by trauma and non-trauma. Not only is the

fracture or separation of the cortex, the incidence of fracture more often results in complete damage and separate bone fragments (Solomon

etal,2010).

According to location, long bone fractures are divided into diaphysis, metaphysis, epiphysis, intraarticular and fracture dislocations. Based
on epidemiological analysis 40% of open fractures occur in the lower extremity, namely diaphysis of the tibia and femur. While based on
fracture grades, according to Gustilloand Anderson in 1976 divided into gradel, II, IlIA, llIBand llIC.
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The most common complication of open fracture is infection. The
incidence of infection in open fracture wounds varies. Therefore,
prevention of infection is one of the main goals in handling open
fractures. Reported number of infectionsin open fractures, from 214
cases of open fractures, obtained 41% grade |, 11%grade Il and
15%grade lll. In this case, 65% were fractures in the lower limb, and
after examination there were superficial infection by 4,5%, inner
tissue infection by 3%, while osteomyelitis by 7%.

Protocol that sets the best time for debridement in open fracturesin
6 hours of trauma to reduce the risk of infection (Fernandes et al,
2015). Tissues that have lost their blood supply can inhibit wound
healing and are a good medium for germ growth. Therefore, dead
tissue such as skin, subcutaneous fat, fascia, muscle, and small bone
fragments must be excised and washed, that known as
debridement (Salter, 1999).The time between trauma and
debridement is sometimes greater than 6 hours, which is caused by
various factors, including the need to treat other injuries before
treatment of bone fractures because trauma patients who come
with open fractures often have more severe injuries that need to be
managed before debridement, delays in the transfer of patients
from other medical units and logistical problems, such as the
availability of operating theater (Fernandes et al, 2015).Therefore
the researchers want to see the correlationbetween early infection
and onset of debridement in open diaphysis fracture patient at H.
Adam Malik Medan General Hospital.

Methods

This study is a cross sectional study by collecting the medical
records, conducted in the Orthopaedic and Traumatology
Department at the Faculty of Medicine Universitas Sumatera Utara/
H. Adam Malik Medan General Hospital. The study sample was 56
patients with open diaphysis fractures who entered through the
emergency room and were performed debridement in emergency
operating theater from January to December 2018 that met the
inclusion and exclusion criteria.

The inclusion criterias of this study were patients with open
diaphysis bone fractures who entered the hospital through ED, had
been performed debridement at emergency operating theater,
were administered antibiotics at admission and during hospital stay
and had been given anti tetanus prophylaxis. The exclusion
criteriasof this study were had been performed amputation as
emergency management, patients who loss to follow up (died),
patients with other comorbidities such as type 2 diabetes mellitus,

kidney disease, blood clotting disorders and chronic obstructive
pulmonary disease.

Data that taken from medical records were age, gender, mechanism
of trauma, fractured bone, fracture classification according to
Gustilo-Anderson, time between trauma and debridement, and
length of stay. Then observed the signs of early infection from
medical record follow-up within 30 days after debridement, ie
erythema, warm skin, edema, or discharge secretions that indicate
infection in the surgical wound and other additional diagnostic
tests,ie leukocyte levels, erythrocyte sedimentation rate, and
cultureresult.

Data that has been collected, processed and presented
descriptively in the table or diagramform and explained with
narration. To assess the correlation between variables used Chi
Square test which is presented in the form of cross tabulation using
the SPSS program ver. 20.

RESULTS

Characteristics of Study Samples

In this study, 56 subjects were diagnosed with open diaphysis
fracture. The majority of open diaphysis fracture patients were male
by 41 (73.2%) patients, with an average age of 34.46 years old, the
most common open diaphysis fracture was tibia bone in 22 (39.3%)
cases, with lllA classification was 24 (42.9%) patients. The most
frequent mechanism of trauma was a traffic accident by 46 (82.1%)
cases. The average onset of debridement was 12.46 hours after the
fracture occurred. The length of staywas 4-12 days with an average
of 6.41 days. The characteristics of the study sample can be seen in
Table 1.

Table 1. Characteristics of Study Samples

Characteristics Frequency (n) |Percentage (%)
Sex

Male 41 73,2
Female 15 26,8
Age (y.0) (Mean(£SD)) 34,46 (+12,856)
Fractured bone

Humerus 2 3,6
Radius 16 28,6
Ulna 2 3,6
Femur 8 14,3
Tibia 22 39,3
Fibula 6 10,7
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Grade of open fracture Physical abuse 2 3,6
| 3 54 Struck down by heavy objects 3 54
I 10 17,9 Debridement onset (hour) (Mean |(12,46(+10,523))
A 24 42,9 (£SD))
B 19 33,9 Length of stay (day) (Mean(+SD)) |(6,41(x1,735))
Mechanism of trauma It can also be seen the distribution of early infection incidence in the
Traffic accident 46 82,1 debridement onset > 6 hours and < 6 hours groupbased on the
Fall from height 5 89 grade of openfracture (Table 2).
Table 2 Distribution of Early Infection Incidence based on The Grade of Open Fracture

Grade | Grade ll Grade lll

Early Infection |No Early Infection |Early Infection [No Early Infection|Early Infection [No Early Infection
Onset Debridement |>6 hrs 1 2 0 6 13 14

<6hrs 0 0 0 4 3 13

Correlation between early infection and onset of debridement
inopendiaphysis fracture patient

The proportion of early infection in open diaphysis fractures patient
at H. Adam Malik Medan General Hospital was 30.35%. To discover
thecorrelation between early infection and onset of debridement in
open diaphysis fracture patient, performed Chi square test. Chi
square test result obtained a p value of 0.062 (Table 3), and in this
study, the prevalenceratiois 2.59.

Table 3. Cross Tabulation between Onset of Debridement and
Early Infection

Early Infection | p Value
Yes No
Onset ofDebridement >6 hours 14 22 0,062
<6 hours 3 17

RESULT

Characteristics of Study Samples

In this study, there were 41 (73.2%) males patient of open diaphysis
fractures, and 15 (26.8%) females patient, with an average age of
34.46 years old. This is in line with most other studies. Study by
Fernandes et al (2015) also found that the majority of their study
samples were 118 (78.14%)maleand 33 (21.85%) female with an
average age of patients was 31.76 (between 3- 87) years old
(Fernandes et al. 2015). Another study found that the average age
(SD) was 33.9 (16.3) years old, of which 79.0% of the samples were
male (Srour et al. 2015). Other studies also state that male have a
higher incidence of long bone fractures by 21.5 per 100,000
patients, compared with female with a incidence by 12.3 per
100,000 patients per year (Takietal,2017).

This study found tibial fractures (39.3%) were the most common open
diaphysis fractures, followed by radius (28.6%), femur (14.3%), fibula
(10.7%) and humerus and ulna (3.6% each). In the previous study, 76
tibia fractures were observed, which were the most affected bones
(50.3%) (Fernandes et al. 2015). The most frequent fracture location of
open fractures was tibia (48.3%), followed by femur (21.9%), radius-
ulna(21.3%),and humerus (8.6%) (Srouretal.2015).

According to the grade of open fracture, this study found that the
most grade of open fracture were grade lllA in 24 patients (42.9%). In
line with Fernandes et al. (2015) who also found the fracture grade
according to Gustilo-Anderson, namely 27 (17.88%) grade |, 42
(27.81%) gradell, and 82 (54.30%) gradelll were observed. Of these,
75 cases were gradelllA (49.66%), 2 cases gradelllB (1.32%), and 5
casesgradelllC(3.31%).

The most frequent mechanism of trauma is a traffic accident by 46
(82.1%) cases.Traffic accidents dominate the mechanism of trauma,
involving 112 (74.18%) patients. Other mechanism of trauma are
falling from height (7.95%), firearms injury (4.64%), sports injury
(2.64%), physical abused (1.98%), crush injury (1.32 %), and most
injuries (78.4%) are caused by blunt trauma (Fernandes etal.2015).

In this study, the average onset of debridement was carried out at
12.46 hours after the fracture occurred. However, the reason for
delaying debridement is not the focus of this study. In a study by
Srour et al (2015), 64 (20.3%) patients underwent debridement

within 6 hours after injury, 70 (22.2%) patients between 7 - 12 hours,
98 (31.1%) patients between 13 - 18 hours, and 83 (26.3%) patients
between 19-24 hours.

In this study the duration of treatment was found to be 4-12 days
with an average of 6.41 days. This is in contrast to previous studies
which found that the average length of stay was 21 + 13 days
(Enninghorstetal.2011).

Relationship of Early Infection Events with Onset of
Debridementin Patients with Open Diaphysis Fracture

The management of open fractures has become a controversial
topic. In hospitals that treat patients suffering from trauma, thereis a
consensus that the initial management of these fractures is ideally
carried out in less than 6 hours. This theory is based on Friedrich's
research which used soil and dust as infectious agents for woundsin
experimental animals. In his study he showed that the initial phase
of bacterial growth in contaminated wounds ended in 6 to 8 hours
after inoculation. After this time, debridement will be less effective
to control infection in the wound. Friedrich then recommended
circumferential cleaning and excision within 6 hours.

This study found a value of p = 0.062 in the analysis of the
relationship of the incidence of early infection with the onset of
debridement in patients with open diaphysis fracture, meaning that
the researchers did not find a significant association between the
incidence of early infection and onset of debridement in patients
with open diaphysis fracture in H. Adam Malik Hospital Medan.
Although there is a possibility of type Il errors (due to the limited
number of cases) in this study, we did not find statistical significance
between the onset of debridement and the incidence of early
infection.

But in this study, the value of the prevalence ratio was 2.28. This
means, the group with onset of debridement> 6 hours had a 2-fold
greater risk factor for infection compared to the group with onset of
debridement <6 hours.

This is in line with several limited retrospective and prospective
studies that examined the effectiveness of early debridement only
in tibial fractures. In a retrospective analysis of 103 patients with
open tibial fracture, Khatod et al. (2003) found no increase in the
incidence of infection in patients undergoing debridement in less
than 6 hours compared to those who underwent debridement after
6 hours. Similarly, Tripuraneni et al. (2008) showed in a retrospective
review of 206 patients with open tibial fractures that there was no
difference in the results of infection based on debridement of less
than 6 hours, 6 to 12 hours, and 12 to 24 hours. Enninghorst et al.
(2011) prospectively demonstrated in a study of 89 patients that
open tibial fracture debridement within an average of 8 hours,
which concluded that fracture degrees were the only determinant
of infectious complications in patients with blunt trauma. There was
no difference in infectious complications between the early
debridement group (<6 hours) and delayed debridement (> 6
hours).

In a retrospective study of 67 patients with third degree open tibial
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fracture, Singh et al (2012) showed no significant difference in
infection rates for early debridement (<6 hours) compared to
delayed debridement (> 6 hours). Pollak (2010) showed in a
prospective study of 307 patients with lower limb grade Il Gustilo
open fractures that there was no difference in infectious
complications for 3 groups of debridement time (<5 hours, 5-10
hours, and> 10 hours). In England, Al-Arabi et al (2007) showed in a
prospective study of 237 patients with long bone fractures over a 9-
year period that there was no difference in rates of infectious
complications for debridement of less than 6 hours or more than 6
hours. The study by Fernandes et al. found that there were 20
(13.24%) cases of infection in total, of which, 7 cases (35%) were in
the group thathad debridementin the first 6 hours.

For various reasons, debridement cannot always be done in the first
6 hours. In some cases, debridement was carried out by surgeons
and anesthetists who were exhausted at inappropriate times
(Landrigan et al 2004). Waiting times between 6 and 24 hours for
surgical management of fractures can allow better preoperative
planning of the procedure, better assessment of the severity of the
associated injury, resulting in adequate clinical stabilization. In the
current literature, there is no scientific evidence reporting that late
debridement affects the incidence of infection (Mathes et al. 2006).

The weakness of this study is that this research is a cross sectional
study with data taken from medical records, so that there are still
confounding factors that can affect the results of the study, such as
degrees of fracture, contamination that occurs in wounds before
debridement, operator of debridement, and wound care during
outpatientcare.

CONCLUSION

There was no significant relationship between the incidence of early
infection and onset of debridement in patients with open diaphysis
fracture at H. Adam Malik General Hospital Medan (p value =0.062).
Patients with onset of debridement> 6 hours have two times the risk
of early infection compared with the onset of debridement < 6
hours in patients with open diaphysis fracture at H. Adam Malik
General Hospital Medan (prevalenceratio value =2.59)

REFERENCES

1. Al-Arabi YB, Nader M, Hamidian-Jahromi AR, Woods DA. 2007.The effect of the
timing of antibiotics and surgical treatment on infection rates in open long-bone
fractures: a 9-year prospective study from a district general hospital.
Injury.;38(8):900-905.

2. Apley,A.C&Solomon, L. 1995.Buku AjarOrthopaedi dan fraktur SistemApley,ed7.
Jakarta:Widya Medika.

3. Buckley, R.2004. General Principle of Fracture Care, Department of Surgery, Division
of Orthopaedi, University of Calgary, Canada:4-32,

4.  CalhounJHand Manring MM. 2005. Adult Osteomyelitis.Infect DisN Am; 19:765-786

5. Court-Brown CM, Brewster N. 1996. Epidemiology of Open Fracture. Court-Brown
CM, McQueen MM, Quaba AA (eds), Management of Open Fractures. London: Martin
Dunitz, 25-35

6.  Enninghorst N, McDougall D,Hunt JJ,Balogh ZJ. 2011.Open tibia fractures: timely
debridement leaves injury severity as the only determinant of poor outcome. J
Trauma.;70(2):352-356.

7. Fahmi, I, Siregar, C. 2017. Karakteristik Penderita Infeksi Pasca Operasi Fiksasi Interna
Ekstremitas Bawah di Instalasi Bedah Pusat RSUP Haji Adam Malik Medan Periode
Januari2012-Juni2014. Majalah Kedokteran Nusantara. 50(3):

8. Fernandes, M.C,, Peres, L.R.,Neto, A.C.Q, etal.2015. Open Fractures and the Incidence
of Infection in the Surgical Debridement 6 Hours after Trauma. Acta Ortop
Bras;23(1):38-42.DOI: http://dx.doi.org/10.1590/1413-78522015230100932

9.  Friedrich PL. 1898. Die aseptische Versorgung frischer Wunden. Arch Klin
Chir,;57:288-310.

10. Gustilo RB, Anderson JT. 1976. Prevention of infection in the treatment of one
thousand and twenty-five open fractures of long bones; retrospective and
prospective analyses.J Bone Joint Surg Am;58:453-8.

11.  Khatod M,Botte MJ,Hoyt DB, Meyer RS, Smith JM, Akeson WH. 2003.Outcomesin
open tibia fractures: relationship between delay in treatment and infection. J
Trauma.;55(5):949-954.

12.  Landrigan CP, Rothschild JM, Cronin JW, Kaushal R, Burdick E, Katz JT, et al. 2004. Effect
of reducing interns' work hours on serious medical errors in intensive care units. N
EnglJMed.;351(18):1838-48.

13.  MathesS, Guy P, Brasher P.2006.Timing of operative managementin the treatment of
open fractures: does delay to or increase the risk of complications? In: Annual
Meeting of the Orthopaedic Trauma Association, Phoenix, Arizona, October 7.

14. Pollak AN. 2010. The relationship between time to surgical debridement and
incidence of infection after open high-energy lower extremity trauma. J Bone Joint
Surg Am.;92(1):7-15.

15. Rasjad C.2008. Pengantar llmu Bedah Orthopedi: Struktur dan FungsiTulang. 3rd ed.
Jakarta:Yarsif,;317-478

16. Reddy SC, Zgonis MH and Aurbach JD.2008. Musculosceletal Infection. In: Chin

20.

21.

22.

KRand Samir M. Orthopaedic Key Review Concepts. 1stedition. Philadelphia.
LipincottWiliam and Wilkins..48-51

Salter RB.2009. Treatment for open fractures. In : Textbook of disorders and injuries of
the musculoskeletal system.Third ed. Baltimore : The Williams & Wilkins Co.

Singh J, Rambani R, Hashim Z, Raman R, Sharma HK. 2012: The relationship
between time to surgical debridement and incidence of infection in grade Ill open
fractures. StrategiesTrauma Limb Reconstr.;7(1):33-37.

Srour M, Inaba K., Okoye O et al. 2015. Prospective Evaluation of Treatment of Open
FracturesEffect of Time to Irrigation and Debridement. JAMA Surg.
DOI:10.1001/jamasurg.2014.2022

TakiH, Memarzadeh A, Trompeter A, Hull P.2017. Closed fractures of the tibial shaftin
adults. Orthopaedics and Trauma, 31(2) 116 - 124. Available at:
https://doi.org/10.1016/j.mporth.2016.09.012

Tripuraneni K,Ganga S,Quinn R, Gehlert R. 2008.The effect of time delay to surgical
debridement of open tibia shaft fractures on infection rate. Orthopedics.;31(12):1-5.

Zuluaga AF, Galvis W, Saldarriaga JG, Agudelo M, Salahazar BE, Vesga O. 2006.
Etiologic Diagnosis of Chronic Osteomyelitis.Arch Intern Med.. 166:95 100.

244 % GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS



