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ABSTRACT

Introduction- With increase in dynamic mechanism of life there is increase in primary fixation (internal/ external) of such fractures. Ultimately
there is an increasing number of post operated osteomyelits. There are various modalities available to surgeon for treatment of chronic
Osteomyelitis and infected non- union of long bones. We have used of Antibiotic impregnated, bone cement coated intra- medullary nail in this
study. Materials and Methods- Fifty patients with chronic osteomyelitis and infective nonunion of long bone were included in the study. Thorough
debridement and Intramedullary device with coating of antibiotic impregnated bone cement was put in the patient until infection was controlled.
Result- Mean time to infection resolution was 6.5 weeks. Average hospital stay was 2.3 weeks after primary procedure. Patients were discharged on
oral antibiotics and followed up in OPD till 2-3 weeks after discharge stopped. We found excellent result in 38 cases, good results in 6 cases,
unsatisfactory resultin 3 cases. 3 patients didn't come for follow-up.

KEYWORDS:

Introduction: * Radiological: X-ray (To see Sequestrum, Fluffy callus,

e With increase in dynamic mechanism of life like vehicular thickening of cortices, loosening of implants/ screws) and USG,
accidents and adventurous sports activities, the incidence of CT scan and MRIifnecessary.
diaphyseal fractures has increased alarmingly. There is increase in
primary fixation (internal/ external) of such fractures. Ultimately Materials and Methods
there is an increasing number of post operated osteomyelits. « Patients included were the cases of chronic diaphyseal
Besides, presence of osteomyelitis pose the problem of healing osteomyelitis of long bones. Recurred after conventional
leading to infective nonunion.[1-4] Infected non-union of long treatment. Cases of infected non- union (with osteomyelitis).
bones is a chronic and debilitating disorder that still poses a very Patients who were excluded in the study were those with
complex problem to the surgeon today in terms of cost- and time- immunodeficiency, severe uncontrolled diabetes. Tuberculous,
effective treatment.[5] osteomyelitis and patients previously operated by same treatment.

+  Fifty patients with chronic osteomyelitis and infective nonunion of

*  Problems with longstanding infections are Multiple surgeries with long bone were included in the study. All patients except 3 had
its attended complications, development of joint stiffness and discharging sinus, in which 27 patients had positive culture report
deformities, multi- drug resistant strains of organisms, multiple with staphylococcus aureus and 2 patients had pseudomonas
sinus tracts, extensive scarring and poor skin condition, bone aeruginosa. Rest all patients had no growth.
necrosis & bone loss leading to large gap non- union, » Allpatients were started pre-operative 1.V antibiotics according to
psychologically and economically weak patient and family and culture report and those who had no growth were started on
long term inability to carry out daily activities and absence from empirical cephalosporin 3rd generation. Firstly, thorough
work.[5] debridement (intramedullary/extramedullary) and Intramedullary

device (v-nail/k-nail/flexible nail/k-wire) with coating of heat

*  There are various modalities available to surgeon for treatment of stable antibiotic (vancomycin/ gentamycin/ cefuroxime)
chronic Osteomyelitis and infected non- union of long bones. impregnated bone cement was put in the patient until infection was
Usually the treatment involves multiple staged surgeries.[6-11] controlled (approx 6-8 weeks).[12-16]

e We have used of Antibiotic impregnated, bone cement coated » Sensitive 1.V antibiotics were given postoperatively for 15 days
intra- medullary nail in this study for the control of infection in followed by oral antibiotics. Infection was monitored clinically
chronic osteomyelitis and infected non- union.[12-15] and by repeated CRP. Once infection was controlled, implant was

removed and assessed for union. In non-united fracture, fixation

* Howtodiagnose: was done in same sittting either by intramedullary nail or external

fixator or ilizarov's ring fixator with or without bone grafting and

¢ Clinical: Discharging sinus, non- healing ulcer, cellulitis, followed up for union and recurrence of infection for next 6-8
abscesses, tenderness at fracture site and/ or painful abnormal weeks. In chronic osteomyelitis patients, only implant was
mobility. removed. Clinical outcomes were assessed as Excellent, good and

* Laboratory investigations: Heamogram ( increased TLC count), unsatisfactory.

raised ESR, raised CRP, culture sensitivity report
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- Reaming
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sent for
microbiology.

Step 2 : Making the antibiotic nail
-20 grams of bone cement to be
mixed with 2 grams of
vancomycin/ gentamycin and has
to be coated over the
intramedullary nail.

-The surface has to be even all
over the rod.

Pass the rod
in the nail
diameter
measure
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) Cement around anil
Antibiotic impregnated smoothened by rolling
bone-cement wrapped between two hands

around the anil & palms

Final cement
rod

ep 3
e Care has to be taken that at the time of antibiotic coated cement

preparation blood should not be mixed with it, so new pair of gloves
has to be taken at time of cement preparation.
# Pass the coated rod through sizer.
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"
/

Step 4: Nail insertion

Result:
Excellent No Tenderness and Local rise of temperature
Healed Discharging Sinus Decreased TLC and Normal
CRP Absent Radiological Signs of Infection
Good Mild Tenderness still present Some discharge is still
coming which can be managed by IV antibiotics
Decreased TLC and Normal CRP Sclerosis of bone is
still present
Unsatisfa Severe Tenderness and Local rise of temperature
ctory Presence of discharging sinus Raised TLC and CRP
Radiological signs of infection are still present Failure of]
Implant
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Mean time to infection resolution was 6.5 weeks. Average hospital
stay was 2.3 weeks after primary procedure. Patients were
discharged on oral antibiotics and followed up in OPD till 2-3
weeks after discharge stopped. We found excellent result in 38
cases, good results in 6 cases, unsatisfactory result in 3 cases. 3
patients didn't come for follow-up.

Discharging Sinus Number
Present 47
Not Present 3
Total 50
Organisms/ Organism In Culture| Antibiotic Given
Antibiotic Report
Staphylococcus 27 According to culture
Aureus report
Pseudomonas 2 According to culture
Aerugenosa report
No Growth 21 Third generation
cephalosporin
Total 50
Results Number
Excellent 38
Good 6
Unsatisfactory 3
Patient who did not come for follow up 3
Total 50
Case 1

27/f patient with discharging sinus over rt thigh
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15/m pt with pain and swelling over It
thigh

Initially treated with antibiotic
cemented beads and pin

Case3

CT scan s/o periosteal reaction in distal
meta-diaphyseal region of femur which
s/o chronic osteomyelitis

After 1 month, patient came with an
pathological fracture of femur shaft with

Finally, we did implant
removal, debridement
and antibiotic cement
coated nail with beads

Discussion:

§  Appropriate treatment of Osteomyelitis involves adequate
anti-microbial therapy following operative debridement of all
necrotic bone & soft tissues. Dead space management, soft tissue
coverage and stabilization are essential for resolution of infection,
to re vascularize non-union site and to provide good environment
for fracture operative intervention. [5,6,17-19]

§ A variety of staged procedures have been described for the
management of infected non-union. Intramedullary devices have
been used in both primary stage of infection control[12—15] and in
secondary stage of bone healing[20] with good results. Bone
defect following debridement increases the complexity of the
management.[21]

§ Use of antibiotic-impregnated cement was first noted by
Buchholz and Engelbrecht. [22, 23] A high local concentration of
antibiotics and low systemic side effects were the major
advantage. [24, 25]Gentamicin has been the most widely used
agent followed by vancomycin. [23-26] Use of two antibiotics,
namely gentamicin and vancomycin, with bone cement widens the
spectrum of activity and also enhances the elution properties of the
two antibiotics. [26, 27] Klemm was the first to use antibiotic
cement beads in cases of osteomyelitis. [28] Cement beads fill the
dead space and also allow a high concentration of local antibiotics.
The effectiveness of the antibiotic-impregnated cement beads in
the control of bone infection is well established.

§  Antibiotic impregnated rods have advantage over antibiotic
beads as beads do not offer any mechanical support and are
difficult to remove. Ilizarov's ring fixator is a very lengthy
procedure as compared to antibiotic impregnated rods. Also pin
tract infections and longer duration of application of ring fixator
add to the disadvantage. [29]

§ The study by Thonse and Conway has studied cases of
infected non-union with bone defects in 20 patients. They were
able to achieve primary union by primary use of antibiotic coated
intramedullary nailing in only two cases with bone defect, with the
remaining cases requiring secondary procedure. They reported
infection control in 95% of their cases. [15] In our study also
majority of patients required secondary procedure for fixation.

§ In the study done by Ashok k Shyam et. al, antibiotic coated
impregnated intramedullary nail was a good procedure to achieve
early primary infection control in cases of infected non-union with
bone defect <4 cm. Antibiotic coated impregnated intramedullary
nail is useful for infection control in cases with bone defects from 4
to 6 cm; however, it takes a significantly longer time when
compared with patients with lesser bone defect. It should not be
used in cases with bone defects >6 cm, where it fails to achieve an
adequate stability and infection control, and for these cases
procedures like Ilizarov fixator with bone transport or lengthening
with acute docking should be used.[30]
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§  Aclose interaction between various specialists is required to
improve the management of this disease. It is Simple &
inexpensive alternative. Local delivery of antibiotic at
concentration exceeding the MIC (200 times higher) with low
systemic toxicity.

Conclusion:

With proper selection of case and with correct surgical technique the
antibiotic loaded cement nail proves to be an effective modality of
treatment in cases of chronic osteomyelitis and infected non-unions of
long bones.
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