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Hillsboro, OR, USA) (Figure 1). In the parallel fixation 
group (Group B) the Mayo Clinic Congruent Elbow Plate 
was used in all cases (Figure 2). No locking screws were 
used in either group of patients. All fractures were oper-
ated by two experienced, specialized hand surgeons.

Postoperative Management
In most cases, the elbow was immobilized in exten-

sion with an anterior slab for approximately seven days 
postoperatively to reduce postoperative edema. In four 
cases no slab was applied.  Following slab removal, a 
physiotherapy regime including active and passive mo-
tion was commenced in all cases. All patients were en-
couraged to perform active movements with their hand 
and elbow but were instructed to abstain from lifting, 
pushing or pulling heavy loads during the first six post-
operative weeks. During this period, neither external pro-
tection such as a cast or a brace nor a continuous passive 
motion machine was used by any patient. In cases that 
range of motion failed to improve as expected postop-
eratively, a formal physiotherapy regime including active 
and passive elbow exercises was implemented.

Patients’ Evaluation
The mean follow-up time was 48.8 months (range 

24-58) for patients in group A and 33 months (range 24-
50) for group B. This difference in the follow-up duration 
is explained by the fact that the parallel plate technique 
was introduced later than the orthogonal plate technique 
that had been routinely used in our institution for a longer 
period. Two patients, one from each group, were lost to 
follow-up and subsequently excluded from the study. The 
remaining 24 patients were evaluated clinically and ra-
diographically at six weeks, three months, six months, 
one year postoperatively, and once annually afterward.   

The overall results were rated with the use of Mayo 
elbow performance index (MEPI) and the system of Jupi-

ter which grades a result as excellent, in the lack of pain, 
combined with an elbow extension measuring at least 15˚ 
and an elbow flexion of at least 130˚. 

Postoperative radiographs were evaluated for frac-
ture union, alteration in implant positioning, heterotopic 
ossification, and the development of arthritic changes. 
Heterotopic ossification was classified according to the 
Brooker classification8, which was modified to refer to 
the elbow joint.

The following parameters were statistically analyzed 
and compared between the two groups: pain, elbow ex-
tension, elbow flexion, elbow arch of motion, clinical 
result rated by the MEPI and the Jupiter evaluation sys-
tems.

Statistical Analysis
Normality of data was initially assessed with the Sha-

piro-Wilk test. The comparison of quantitative variables 
between groups was performed with Mann-Whitney U 
test. The association between qualitative variables was 
assessed with the Fisher’s exact test since the expected 
cell counts were less than five. All reported p values are 
two-tailed with p <0.05 considered as significant. Analy-
ses were conducted using the Statistical Package for the 
Social Sciences (SPSS) for Windows, version 15.0 (SPSS 
Inc., Chicago, IL, USA).  

Clinical Evaluation (Table 2)
At the time of the latest follow up visit, ten elbows 

were pain-free, two mildly painful, and two moderately 
painful in group A, whereas in group B, eight patients 
were pain-free and two reported a mild ache. Elbow ex-
tension loss averaged 21.4˚ (range 0˚-30˚) in group A, 
and 17˚ (range 0˚-30˚) in group B. Mean elbow flexion 
was 118.5˚ in group A (range 100˚-140˚) and 120˚ (range 
100˚-140˚) in group B. The total flexion-extension arch 
of motion averaged 95.7˚ (range 70˚-130˚) in group A, 

Table 2: Clinical and radiological evaluation of the 26 consecutive patients with AO type C distal humeral fracture treated in 
our institution with either the orthogonal plate technique (group A) or with the parallel plate technique (group B).

Group A (parallel) Group B (orthogonal) Total
Mean follow-up in months (range) 48.8 (24-58) 33 (24-50)
Lost from follow-up 1/15 1/11 2/26
Level of pain at last follow-up:
      none 10/14 8/10 18/24
      mild 2/14 2/10 4/24
      moderate 2/14 0/10 2/24
Elbow extension loss (range) 21.4˚ (0˚-30˚) 17˚ (0˚-30˚) 19.6˚ (0˚-30˚)
Elbow flexion (range) 118.5˚ (100˚-140˚) 120˚ (100˚-140˚) 119.1˚ (100˚-140˚)
Total flexion-extension arch of motion 95.7˚ (70˚-140˚) 103˚ (70˚-130˚) 98.7˚ (70˚-140˚)
Patients with moderate instability 2 2
MEPI score in points (range) 85.4 (55-100) 86.5 (75-100) 85.8 (55-100)
      excellent 7/14 6/10 13/24
      good 5/14 4/10 9/24
      fair 1/14 0/10 1/24
      poor 1/14 0/10 1/24
Jupiter grading system
      excellent 4/14 3/10 7/24
      good 6/14 7/10 13/24
      fair 3/14 0/10 3/24
      poor 1/14 0/10 1/24
Heterotopic ossification (Brooker 1 or 2) 3/14 2/10 5/24


