
EVALUATE THE OUTCOME OF CT GUIDED BONE MARROW 

INJECTION IN POST OPERATIVE CASES OF FRACTURE 

FIXATION WITH DELAYED UNION AND NONUNION IN LONG 

BONES 

INTRODUCTION 

Fracture nonunion is a relatively common 

problem faced by orthopedic surgeons after 

operative fracture fixation. At present the only 

clinically proved method to stimulate bone 

formation, the so-called gold standard, is grafting 

with autogenous bone. Bone marrow contains 

osteoprogenitor cells on the order of 1 per 50,000 

nucleated cells which can help in fracture union. 

Percutaneous Bone marrow injection given at 

non-union site has shown to successfully lead to 

union in cases of non-union with significant low 

rates of morbidity as compared to traditional open 

bone grafting procedures and it reduces the 

expenditure, hospital stay and associated 

complications. The purpose of our study was to 

use CT guidance to locate the exact site of non-

union to deliver an effective shot of autologous 

bone marrow injection and assess the rates of 

union thus establishing CT guided bone marrow 

injection as effective method for treatment of non-

united fractures. 
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DISCUSSION 

Percutaneous Autologous bone marrow transplant is a 

simple, safe, minimally invasive and effective strategy 

for the treatment of delayed union of long bone in 

children. Early bone marrow transplants facilitate the 

fracture healing, reduce the number of transplantations, 

shorten the course of treatment. It is cost effective, 

easily reproducible and gives good functional results. It 

is considered more effective in cases of delayed union 

as compared to non-union. Role of CT guidance is to 

locate the exact site of non-union and measure the 

depth of the needle to be inserted in the safest path 

avoiding neurovascular structures and deliver an 

effective shot of bone marrow injection. Ethical 

Clearance was taken from Institutional Committee. 
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CONCLUSION 

Bone marrow injection is a useful technique in 

treatment of non-union in unequipped places. CT 

guided bone marrow injection as effective method for 

treatment of delayed or non-union fractures with low 

complications. It has significant low rates of morbidity 

as compared to traditional open bone grafting 

procedures and it reduces the expenditure to the 

patients and reduce the hospital stay and gives good 

functional results.It can be tried for non-union before 

going directly to gold standard refixation and autograft. 

30 patient selected for hospital based interventional 

based study with average time after operative fracture 

fixation was 9.5 months. After bone marrow injection 

patient Follow-up period ranged from 6 to 8 months 

with average 5 months with complete union of 24 

patients out of 30 patients (80%). Union seen is 6 

patients(25%) after 1st injection and in 6 

patients(25%) after 2nd injection and 12patients(50%) 

after 3rd injection out of 24 united patients. Failed 

results were reported in six patients (2-0%); two were 

of shaft tibia with big defect treated by illizarov 

external fixator and one with comminuted distal femur 

treated by open reduction and external fixator, two 

with inproper reduction in internal fixation, one distal 

end radius communited fracture treated with radial 

distractor.  

Material and Methods 

Under strict aseptic conditions Bone marrow 

aspiration was done from posterior iliac crest 

using core biopsy needle in a heparinized syringe. 

Percutaneous Bone marrow was injected under 

CT guidance at the exact site of non-union 

avoiding neurovascular structures to deliver an 

effective shot of bone marrow injection. The wide 

bore needle was inserted, punctures were done at 

multiple points over sclerosed non united fracture 

ends before bone marrow was injected to 

stimulate union.All patient were followed up in 

OPD at 3 weeks,6 weeks, and 3 months with 

serial radiographs. The patients were allowed to 

partial bear weight on Post injection Day 5 and full 

weight bearing at radiological union. X-rays were 

taken in two standard planes (anteroposterior and 

lateral) at all visits. Union was defined clinically by 

the absence of bony tenderness and abnormal 

mobility at the fracture site, and no pain at the 

fracture site on weight bearing. Radiological 

fracture union was defined by the presence of 

callus bridging the fracture and partial obliteration 

of the fracture line in 2 views perpendicular to 

each other. Fracture healing was assessed by 

lack of pain based on visual analog scale and on 

weight bearing and three out of four cortices in 

both anteroposterior and lateral views based on 

RUST criteria. Assessment of new bone formation 

and remodelling was based on the Modified Lane 

and Sandhu radiological Scoring system. If the 

patient had not shown signs of union after 1 

month of injection, then injection was repeated. 

Maximum three injections given if still patient was 

in non-union then it as treated as treatment failure 

and refixation was planned. 
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