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INTRODUCTION 

The human skeleton system is a dynamic organ which is 

always active in maintaining a balance between 

osteoblastic and osteoclastic activity of the bone and thus 

maintaining an optimal bone mineral density.1 Most 

fractures start heeling by themselves with time. The mid 

shaft humerus fracture usually occurs in elderly after the 

age of 50 years. The middle third shaft fracture of humerus 

is one of the most vulnerable sites of fracture in humerus 

and is usually associated with radial nerve injury leading 

to wide range of presentation from neuropraxia to 

complete wrist drop.2  

A wide of treatment modalities from conservative to 

surgical fixation with nerve exploration and grafting is 

done for humerus mid shaft fracture. One such case 

presented to us of mid-shaft humerus fracture due to fall 

while carrying load and associated wrist drop. But this 

usual fracture presented an unusual finding where on plain 

radiograph showed fracture site progressive osteopenia 

with osteolysis. 

CASE REPORT  

A 28 year old man, from a low socioeconomic family daily 

wage worker by occupation presented to our casualty with 

a history of fall while carrying heavy load on his head 1 

day ago. Following which he complained of decreased 

range of motion in the right shoulder, mid arm fracture site 

mobility and inability to extend his right wrist. On 

examination, he had radial nerve weakness and fracture 

site pain and swelling. On X-ray he showed middle third 

humerus shaft oblique fracture with fracture site 

osteopenia and osteolysis (Figure 1). 

This was a very unusual presentation for a young patient 

of 28 years with no prior metabolic or inflammatory 

diseases. The patient received primary conservative 

treatment with a U-slab and wrist drop split. On MRI, lytic 

fracture margin was seen with radial nerve edema. Further, 

CT-angiography was done to rule out any cause of the 

osteonecrosis of the fracture site or any sub-chondral bone 

micro-circulation pathology. But results were non-

conclusive. Meanwhile serial X-ray were done which 

ABSTRACT 

 

Humerus mid-shaft fractures are typically managed with ORIF and plate fixation but a rare attempt for CRIF with 

titanium elastic nail (TENS) nail done even with infection in situ. A 28 year old male, a daily wage worker presented 

to us with mid-shaft humerus fracture with wrist drop after an incident of fall while carrying heavy load on his head. 

On X-ray evidence of osteolysis at the fracture site was found and following bone biopsy infected foci was discovered. 

Later, managed with CRIF with TENS nail and antibiotics. CRIF for infected long bone fracture is rare, but a bold 

attempt was made for internal fixation which yielded good results and post-operative 3 months showed great results 

with full active range of motion without any infective foci and with recovery of wirst range of motion. 

 

Keywords: CRIF, Humerus, TENS nail, Antibiotics, Wrist drop, IMN 

Department of Orthopaedics, Grant Government Medical College, Mumbai, Maharashtra, India  

 

Received: 04 January 2022 

Accepted: 16 February 2022 

 

*Correspondence: 

Dr. Jayesh Mhatre, 

E-mail: jayesh_727@live.com 

 

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under 

the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 

DOI: https://dx.doi.org/10.18203/issn.2455-4510.IntJResOrthop20221628 



Mahajan NP et al. Int J Res Orthop. 2022 Jul;8(4):492-494 

                                               International Journal of Research in Orthopaedics | July-August 2022 | Vol 8 | Issue 4    Page 493 

showed progressive osteolysis and widening of the 

fractured ends. 

Further, we planned for a punch biopsy under c-arm 

guidance from the fracture site to determine the cause of 

this presentation. Biopsy from the fracture site yielded-

sclerotic bone fragments, moderate callus and plenty of 

pus cells but failed to produce a definite diagnosis. 

Antibiotics as per culture sensitivity was given for a period 

of 10 days following which radiological improvement was 

also seen with callous formation and no sign of active 

infection. 

The patient was managed with closed reduction and 

internal fixation with titanium elastic nail (TENS nail) 

fixation and open reduction of the fracture site along with 

radial nerve exploration and intra-operative nerve 

conduction study was done. He was followed up at 3, 6 and 

24 weeks and showed signs of fracture heeling with active 

range of motion both in shoulder and wrist. 

 

Figure 1: Pre-operative X-ray. 

DISCUSSION 

The humerus mid shaft fracture with radial nerve 

involvement is usually managed with open reduction with 

dynamic compression plating and with or without radial 

nerve exploration. The incidence of radial nerve 

involvement in closed midshaft fracture was rare and the 

need for exploration was even lower as per the analysis 

from different literature.3-5 

Changulani et al in a study of DCP vs IMN it suggested 

that IMN had a fairly good prognosis and an early union 

rate for diaphyseal humerus fractures. It even showed 

better results with a decreased post-operative infection 

rate.6  

But, in our case we went ahead with TENS nail fixation 

for this patient as it was a less traumatic approach for an 

already infected patient thereby reducing the distortion of 

normal anatomy of the bone and soft tissue caused by both 

DCP and IMN fixation with the chance of early 

mobilisation.7 

The challenge this case provided was the diagnosis as why 

the fracture ends underwent osteolytic changes in spite of 

normal radiological and routine investigations. The 

dilemma was solved after histopathological analysis that 

an in situ infection without any prior history in a fresh 

closed fracture. This shed light on the fact how osteoclastic 

activity was triggered by infection but we failed to isolate 

a single organism from the culture and sensitivity of the 

bone biopsy sample. This pathophysiology was explained 

in Mbalaviele et al inflammatory osteolysis: a conspiracy 

against bone, where he explained how immune activation 

during infection of fractured bone caused bone loss which 

is due to and interplay between pathogen, cellular and 

matrix constituents of bone and immune system which 

killed osteoblasts and induced osteoclastogenesis and 

osteolysis.1,8 

The difficulties in this fracture didn’t end with just treating 

the infection but to come up with a plan which not only 

would prevent further infection but also help in regaining 

full range of motion as it was his dominant arm along with 

a treating his wrist drop. The second part of this dilemma 

was solved when intraoperative nerve stimulation 

confirmed neuropraxia hence no secondary reconstructive 

methods were needed. But the fracture fixation was still a 

problem, when at last we decided to do retrograde TENS 

nail for this patient (Figure 2). 

For this we first minimally opened the fracture site, 

dissected the radial nerve checked for any compression to 

it followed by removing of the soft callus that formed and 

an antibiotic wash with Gentamicin was given. Two 

similar size TENS nail was passed holding the fracture site 

in anatomical position thus the fracture was managed with 

any further soft tissue damage. Followed by this the arm 

was immobilised for twelve days till suture removal and 

then discharged with U slab for another one week. After 3 

weeks the U-slab was replaced with a functional humerus 

brace and active and passive mobilization was started.  

At 6 weeks the fracture showed signs of perfect union and 

at 3 months he gained full range of motion with near total 

wrist range of motion (Figure 3 and 4). 

 

 Figure 2: Post-operative X-ray. 
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Figure 3: Follow up X-ray at 3 weeks. 

                                                                                                                                                                                                                                          

Figure 4 (a-d): Active range of motion. 

The management options for a humerus middle third shaft 

fracture is diverse ranging from conservative management 

to surgical fixation with dynamic compression plating to 

IMN or even TENS nail. Even though literatures point 

towards osteosynthesis plating as the best modality but 

IMN and TENS nailing provide equal if not better results.6  

CONCLUSION 

Thus a novel approach was tried in our case to provide 

early mobilisation in a socially demanding individual 

where we tried TENS nail for an infected fracture humerus 

shaft and achieved good results in terms of fracture union 

and range of motion with no signs of any infections. 
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