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I N T R O D U C T I O N

• The management of fracture non union remains complex 
• difficult to treat  
• not rare —— up to 10% 

• One of the difficulties is to distinguish infected non union (FRI) from aseptic 
non union 

• Positive cultures reported in 10 to 40% cases of presumably aseptic non unions 

• Most studies include both open and closed injuries, various anatomical sites
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I N T R O D U C T I O N

1 - investigate the microbiology of long bone non union after open 
fracture 

2 - identify risk factors for infection 
3 - Analyze the outcome of patients with infected long bone non unions

T H E  A I M S  O F  T H I S  R E T R O S P E C T I V E  S T U D Y  W E R E  T O … .



• A planned primary surgical treatment of 
long bone shaft non union (index 
surgery) after an open fracture 

• > 6 months FU

Non union was defined as the lack of any progressive healing on conventional biplanar 
radiographs 6 months after the initial injury

Age < 18 
Pregnancy 

Previous treatment for FRI 
Purulent drainage 

Pathologic fracture

M AT E R I A L S  A N D  M E T H O D S



M AT E R I A L S  A N D  M E T H O D S

Data: demographics, initial trauma, wound (Cauchoix-Duparc), characteristics of the non union, surgery,..

n=58 n=21 n=6

• From 2005 to 2021 
• 85 patients (64 males, 21 females) 
• Age 38.5 ± 15 yrs (18-75 yrs) 
• BMI 24.6 ± 4.7 kg/m2 (16 - 38 kg/m2)

Infection: growth of the same microorganism from at least 2 bone/tissue samples 



• Exchange nailing —- 46 cases (54%) 
• Non union debridement + osteoperiosteal decortication —— 24 cases (28%) 
• Non union debridement + Intertibiofibular autograft —— 9 cases (11%) 
• Masquelet technique ——- 6 cases (7%) 
• Flap —— 4 cases (5%)

M AT E R I A L S  A N D  M E T H O D S

S U R G I C A L  P R O C E D U R E S

Single stage surgery +++ / > 4 deep tissue samples

Postoperatively, wide spectrum ATB therapy until analysis completed



R E S U LT S

85  
cases 29 (34%)

I N F E C T E D  N O N  U N I O N S

58  
tibia

21  
femur

6 
humerus

21 (36%)

7 (33%)

1 (17%)

CoNS S aureus C acnes P aeruginosa Others

10 9 4 2 12

6 4 4 2 6

4 5 0 0 5

0 0 0 0 1



I N D E P E N D E N T  R I S K  FA C T O R S  F O R  I N F E C T E D  
N O N  U N I O N S

• Diabetes mellitus (p=0.0017), presence of a fistula 
(p=0.001), Cauchoix-Duparc >= stage II (p=0.03), lower 
limb (NS) 

• NS: Age, sex, BMI, ASA score, tobacco, alcohol, 
anatomical site, non union type (atrophic/hypertrophic)

stage II stage III  

( = IIIB Gustilo-
Anderson)



R E S U LT S

Union 
Rate 64 (75%)

O U T C O M E  A F T E R  3  Y R S  ( 6  M T H S - 1 3  Y R S )  

Time to 
union

Complica
tion rate

Revision 
surgery

Infected non unions 
(n=29)

Aseptic non unions 
(n=56) p

16 (55%) 47 (84%) 0.004

12 11 0.36

18 (62%) 15 (27%) 0.001

16 (55%) 
Amputation 10% 13 (23%) 0.003

11 mths

33 (39%)

29 (34%)



• Infection with no/almost no preoperative sign was present in a 1/3 cases 
• 10 % (5 to 16 %) in a recent meta analysis  

• CoNS, Staph aureus and C acnes were the most prevalent germs 
• multiple deep samples 
• prolonged cultures

D I S C U S S I O N  A N D  C O N C L U S I O N
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• Patients with a fistula (6%), diabetes mellitus, or Initial Cauchoix-Duparc wound >= 
stage II 

• Should be considered infected a priori and treated accordingly 

• Patients should be informed that non unions with low grade infection have a worst 
outcome compared to aseptic non union (persistent non union, complications, multiple 
revisions and ultimately amputation (10%)) 

• Therapeutic strategy ? 2/3 cases received a wide spectrum ATB while infection was 
ultimately ruled out

D I S C U S S I O N  A N D  C O N C L U S I O N


