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Purpose: The purpose of this study was to examine how often posterior malleolar injuries 
are associated with nailed tibia fractures and to determine the quality of reduction based 
on the sequence of fixation in associated fracture patterns.
  
Methods: Retrospective review of the charts at three Level I trauma centers was conducted to 
identify all skeletally mature patients treated with an intramedullary nail for tibial diaphyseal 
fracture. The data collected included demographic characteristics, injury characteristics, tibial 
fracture pattern, associated posterior malleolar fractures, surgical characteristics including 
sequence of fixation, evident intraoperative displacement of the posterior malleolar frag-
ment on fluoroscopic images, and the quality of reduction. The quality of reduction was 
considered poor if there was an intra-articular step >1 mm and/or a fracture gap of >1 mm.
  
Results: A total of 1113 nailed tibia fractures were identified, of which 96 patients (61 males, 
35 females) with an average age of 40.3 years (range, 18-66) had associated posterior malleo-
lar fracture (9%). Fracture pattern included 79 (82%) distal spiral type (42-A1, B1), 12 (13%) 
oblique type (42-A2), and 5 (5%) transverse type (42-A3). Of the 96 patients, 70 posterior 
malleolus fractures underwent operative management (73%). 54 patients belonged to the 
malleolus-first group (75%) and 16 patients belonged to the tibia-first group (25%). Of the 
54 patients, in the malleolus-first group, based on immediate postoperative radiographs, 
reduction was graded as anatomic/acceptable in 53 fractures and poor reduction of the 
posterior malleolar fragment was observed in 1 case (1.8%). Of the 54 patients, 16 were 
displaced (30%) and 38 were undisplaced (70%), and 25 were contiguous fractures (48%). 
53 posterior malleolar fractures were diagnosed preoperatively whereas in one patient the 
posterior malleolar fragment was evident after the placement of guidewire, the posterior 
malleolar fragment was stabilized with screws, and then proceeded with tibial nailing to 
achieve anatomic reduction. Of the 16 patients in the tibia-first group, 11 were diagnosed 
preoperatively (69%) and 5 were diagnosed intraoperatively (31%). Obvious intraoperative 
displacement of the posterior malleolar fragment was observed in fluoroscopic images of 5 
patients (31%). These five cases of intraoperative displacement were initially undisplaced 
and two of them were contiguous fractures. Placement of the nail resulted in fracture dis-
placement and in all 5 cases of intraoperatively displaced fractures the reduction of poste-
rior malleolar fragment was attempted by lag-in screw technique with the nail in situ; on 
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final postoperative radiographs acceptable reduction was noted in 3 cases (66%). Based on 
immediate postoperative radiographs, the quality of reduction was graded as anatomic/
acceptable in 9 cases (56%) and poor reduction of the posterior malleolar fragment was 
observed in 7 patients (44%) (Table 2). These percentages of patients with intraoperative 
displacement and poor reduction were statistically significantly different from the malleoli-
first fixed group (P = 0.005 and P = 0.001 respectively) (Table 3).
 
Conclusion: Many low-energy tibia fracture with a spiral configuration do have an associ-
ated posterior malleolus fracture. In order to avoid intraoperative displacement and poor 
reduction, we recommend fixation of the posterior malleolar fragment prior to nailing of 
the tibia in associated fracture pattern. This sequence appears to be highly successful in 
preventing intraoperative displacement when combined with a tibial nail. 
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Table. 1: Prevalence of concomitant tibial shaft fracture and posterior malleolar injury according to tibial 
fracture patterns and the energy of injury.    

 

Fracture pattern  Low energy High energy 

Spiral types 57 (59%) 22 (23%) 

Oblique types 8 (8%) 4 (4%) 

Transverse types  1 (1%) 4 (4%) 

 

Table 2.  Preoperative and operative variables, compared between the tibia-first and malleolus-first 
groups. 

 Tibia first 
(n=16) 

 

Malleolus 
first 

(n=54) 

P-
value 

Percentage of articular surface involvement, Mean (SD) 36.3 (13.1) 35.2 (10.8) 0.75 

Displaced fractures, N (%)  4 (25%) 16 (30%) 0.99 

Malleolus diagnosed preoperatively, N (%) 11 (69%) 53 (98%) 0.002 

Nail size in mm, Mean (SD)  10.0 (0.6) 9.8 (0.9) 0.42 

AP lock screws used in distal fragment of tibial nail, N 
(%)  

8 (50%) 20 (37%) 0.39 

Clamps used, N (%) 6 (38%) 19 (35%) 0.87 

Contiguous fractures between tibial shaft and posterior 
malleolus, N (%) 

6 (38%) 25 (48%) 0.46 

 

Table 3.  Intraoperative displacement and quality of reduction, compared between the tibia-first and 
malleolus-first groups. 

 Tibia first 
(n=16) 

 

Malleolus first 
(n=54) 

Odds Ratio (malleolus 
vs. tibia first) [95% CI] 

P-value 

Intraoperative displacement, 
N (%)  

5 (31%) 1 (2%) 0.042 [0.004, 0.391] 0.005 

Quality of reduction, N (%)  
   Anatomic or acceptable 
   Poor 

 
9 (56%) 
7 (44%) 

 
53 (98%) 

1 (2%) 

 
-- 

0.024 (0.003, 0.221) 

 
 

0.001 
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