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Abstract: 
Objectives: To know the frequency of infection in closed fractures fi xed with osteosynthetic 
material and the eff ect of soft  tissue injury score.
Study Design: prospective study of 100 patients, having closed fractures of long bones.
Methods: 100 patients having fractures of long bones fi xed with osteosynthetic material and 
were followed for a period of one year for any infection.
Results: A total of 78 patients could follow for one year and infection was noted in 5(6.5%) 
patients. Staphylococcus aureus was the commonest organism isolated.
Discussion: Infection is diff erent in diff erent hospitals and is also dependent on other vari-
ables. Infection rate also varies by using diff erent classifi cation criteria.
Conclusion: Th e more the soft  tissue injury scores the more the frequency of infection. Th e 
AO soft  tissue injury score of IC4 and IC5 should be treated by means other than open osteo-
synthetic material.
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Introduction:
Infection can occur in almost any sort of surgery 
and can be reduced with diff erent measures but 
cannot be eliminated altogether. It has been ob-
served by diff erent researchers that the use of os-
teosynthetic material has an increased frequency 
of infection in orthopedic surgery 1, 2. Complica-
tions are many but infection is the one, which 
can be disastrous and the surgeon and patient 
both are annoyed with. Infection can be super-
fi cial or deep and similarly early or late. Super-
fi cial infection is that which is superfi cial to the 
deep fascia and deep infection is that which is 
deep to the deep fascia. Deep infection can be 
diagnosed clinically and by laboratory investiga-
tions, histopatholgy, culture and sensitivity and 
imaging studies. Imaging studies can be ultra-
sonography; bone scans MRI and CT scan4. Th e 
commonest organism involved in most series is 
Staphylococcus Aureas.9 Infection is said to be 
early when seen less than two weeks, late when 
found in 2-10 weeks and delayed when diag-
nosed aft er 10 weeks 6, 7. 

With the use of prophylactic antibiotics and by 
the introduction of ultra clean operation the-
ater the infection in most such centers has been 
reduced to a minimum of one percent but var-
ies between 0.7 and 8.8 % in clean orthopedic 
surgery 1,3. As we are lacking these modern op-
eration theaters with High Effi  ciency Particulate 
Air fi lters (HEPA), our results cannot touch the 
international standards. Th e diff erence in the in-
cidence varies due to the type of operation and 
the patient’s susceptibilities too5. 

Th e frequency of infection also closely corre-
lates with the diff erent types of soft  tissue in-
juries. Th ere are diff erent classifi cation systems 
such as that of Tscherne and Gotzen which is 
followed by the AO group for this classifi cation 
system in closed fractures soft  tissue injury 5, 6. 
Skin lesions in closed fractures i.e. Integument 
closed is classifi ed as: IC1, skin undamaged, IC2 
has contusion of skin, IC3 has local degloving, 
IC4 has extensive closed degloving and IC5 has 
skin necroses as a result of contusion8.
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Materials and methods:
Th is prospective study was conducted in the 
orthopedic department of Ayub Teaching Hos-
pital Abbott abad from Jan 2009 to Nov 2009.A 
total of hundred patients of either gender were 
included in the study. Th e data was recorded on 
a proforma regarding age, sex, cause of fracture, 
site involved, type of fracture and type of closed 
soft  tissue trauma. Duration of surgery, implant 
used and senior or junior surgeon were recorded 
also.

Cephradine was used as prophylactic antibiotic 
at the time of induction of anesthesia in all cases, 
and postoperatively continued for 48 hours and 
then orally at home for a week. In the proforma 
there was a provision for the entry of any com-
plication encountered preoperatively and post-
operatively. Th e infection was diagnosed clini-
cally and evaluated radiologically and confi rmed 
by culture and sensitivity of the ooze, aspirate or 
pus.

Th e patients were followed for a total period of 
one year, fortnightly for fi rst month and month-
ly subsequently. Infections encountered were 
rated superfi cial or deep and early or delayed. 
Superfi cial infections were treated with antibiot-
ics and washing with normal saline. Deep infec-
tions were treated with debridement and wash-
ing with normal saline and pyodine solution and 
antibiotics. Osteomylitis was managed as deep 
infection added with implant removal.

Results:
A total of 100 closed fractures of long bones that 
were managed by open osteosynthetic material, 
82 were males and 18 were females, having a 
ratio of 4.6 to 1. Th e age range was 13-75 years 
and 71% were young i.e. less than 40 years. Sixty 
percent fractures were caused by road traffi  c ac-
cident 34% by fall from height and the rest by 
other means.

According to AO classifi cation 63% were type A 
fractures, 29% type B and 8% were type C frac-
tures. Soft  tissue trauma score was IC1 injury 
71%, IC2 injury 19%, IC3 injury 5 %, IC4 injury 
3% and IC5 injury 2%.

A total of 78 patients could follow for one year. 
Out of these 78 patients 5(6.4%) patients devel-
oped infection. Two infections were superfi cial 
one patient had deep wound infection and two 
patients developed osteomyliitis. Th e superfi -
cial and deep infections were treated with an-
tibiotics aft er culture sensitivity and all cured. 
Th e patients having osteomylitis aft er K.nailing 
of Femur and plate and screw fi xation of tibial 
fractures ended in infected non-union inspite of 
aggressive management. Th ese two cases were 
managed by removal of the implants, debride-
ments and Illizarrov external fi xators. Staphylo-
coccus aureus was the sole organism involved in 
all four patients who developed infection while 
mixed organisms i.e. Staphylococcus Aureus 
and E.Coli were isolated in one patient having 
IC5 soft  tissue injury of the thigh.

Discussion:
It has been observed that monitoring and sur-
veillance programmes are still sporadic in some 
European countries both in general and ortho-
pedic surgery10 and almost non-existent in devel-
oping countries. Th e infection rate varies from 
hospital to hospital6. Th e variation in incidence 
is also diff erent because of using diff erent crite-
ria for comparison1. Some researchers use clas-
sifi cation methods such as the classical method 
and simplifi ed risk index for classifi cation of the 
risk of developing wound infection and compar-
ing results5. Th e overall rate of infection in our 
study was 6.4%, which is more than the accept-
able range of 3-4% in most recent studies12,13 
and is even higher than the recent international 
studies4. In our country the superfi cial and deep 
wound infection in some studies is 7.8% and 
10% respectively11. In another study it is 1.92% 
and 3.84%4. In our study the rate was 2.56% and 
3.85% and is comparable to the later.

In our operation theaters instruments are placed 
on a large shelf aft er sterilization and left  uncov-
ered and trolleys are prepared from these instru-
ments. More over untrained junior paramedical 
staff  is also present in conventional O.Ts. While 
it has been observed that if instruments are cov-
ered and packed aft er preparation, the bacterial 
fall out is reduced by four fold. And if instru-
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ments are prepared in the ultra clean air (UCA) 
theater and subsequently covered, the total fall-
out of bacteria on instruments is reduced 28 
fold14.

We noted in our study that condition of skin 
and soft  tissue injury score at the time of surgery 
plays an important role in the development of 
postoperative wound infection. It was noted as 
shown in the Table 2 that by AO classifi cation 
of the soft  tissue injury, IC1 and IC2 cases had 
2 superfi cial infections, IC3 injury had 1 deep 
infection and IC4 &5 had 2(40%) osteomyli-
tis which ended up in infected nonunion and 
spoiled the results of surgery. Similar co-relation 
was observed in the study in which wounds were 
classifi ed by the classical method1,5 and also sim-
plifi ed risk index.2, 5

Conclusion:
We arrived at the conclusion that Staphalococ-
cus aureas was the commonest organism in the 
postoperative wound infection in our closed 

fractures cases managed with diff erent types 
of implants. We also concluded that soft  tissue 
injury score gives a good prediction regarding 
infection in clean orthopedic surgery. Th e more 
the soft  tissue injury score, the more the chances 
of infection.

Recommendations: 
As infection in orthopedic surgery is involved 
with great costs, so every hospital should have 
monitoring and surveillance programme con-
cerning wound infection. We came to the con-
clusion that osteosynthetic material should be 
avoided in IC4 and IC5 AO closed soft  tissue 
injury cases.
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Table 1: Type of implant used
Implant Type No of cases

Nail

Kuntscher nail 42

Interlocking nail 5

Rush nail 3

Plate and screws

DCP 20

JPP 20

L-Plate 10

Table 2: Soft  tissue injury scores
Soft  tissue trauma 
score (Tscherne)

No. of cases 
treated

No. of cases 
infected Percentage Remarks

IC1 53 1 1.88%

4.1%

IC2 15 1 6.66%

IC3 5 1 20%

IC4 3 1 33%

40%IC5 2 1 50%

Table 3: Frequency of infection
Total No. of patients followed No. of cases infected Percentage
78 5 6.4%




