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ABSTRACT 

Background: Intra-articularT - type or Y - type fractures of the distal end of the 
humerus are relatively rare, and consequently few surgeons will be able to attain exten
sive experience with the surgical treatment of these injuries. The current emphasis is on 
operative intervention with rigid internal fixation and early mobilization. 

Methods: In this prospective and retrospective study, we reviewed a series of38 
displaced-comminuted intra-articular T-type or Y-type fractures of the distal end of 
the humerus that were operated through the trans-olecranon approach by a single 
surgeon and fixed by multiple pins and /or screws over an 8 year period from June 
1995-July 2003.The fracture patterns were classified according toRR (Risborough
Radin) and a strict rating scale (Jupiter et al.) incorporating subjective data, objective 
motion, and the functional status ofthe involved elbow was used for the results. 

Results: At a mean follow up of 18 months, 14 results were rated as excellent; 
15 results as good; 6 results as fair; and 3 results as poor. Complications included 
postoperative ulnar nerve neuritis in one patient; non-union in one patient; elbow joint 
stiffness in two patients; superficial infection in three patients; and pin protrusion in three 
patients. Over-all, follow up examination showed 76% excellent and good results, 16% 
fair results and 8% poor results. 

Conclusion: We prefer anatomical reduction and stable fixation with pin and 
screw with limited soft tissue dissection in adults and in old patients with good bone 
quality. 
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INTRODUCTION 

Intra-articular T-type or Y-type fractures of the dis
tal end of the hum ems present difficult problems for man
agement. These fractures are relatively rare, and conse
quently few surgeons will be able to attain extensive 
experience with the surgical treatment of these injuries. 

The severe comminution and displacement often encoun
tered in these fractures make reconstruction and stabili
zation difficult. I.ZJ.4 
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The elbow joint tolerates immobilization poorly, and 
the functional outcome after surgical treatment is un
avoidably worsened by prolonged immobilization. 4•5 

Yet it seems to be generally accepted that surgical 
treatment and internal fixation is the method of choice in 
managing intraarticular T-type or Y-type distal humeral 
fractures. 2·

3.4·5·
7

•
8 The aim of the surgical treatment is to 

restore the anatomy of the joint surface and to stabilize 

I 303 



Internal Fixation ofDistal Humeral Fractures 

the fracture enough to allow early mobilization of the 
elbow joint.5·g 

Even if stable anatomic reconstruction of the articu
lar surface is achieved by open reduction and internal 
fixation, nerve lesion, joint stiffness, and heterotopic 
bone formation may spoil the functional results. 9 

Riseborough and Radin 10 devised a very useful classifi
cation of this type of fracture, based on its radiographic 
appearance.This classification provides some guide to 
the management and prognosis. They defined four types: 

Type 1: Nondisplaced fracture between the capitel
lum and trochlea. 

Type 2: Separation of the capitellum and trochlea 
without appreciable rotation of the fragments in the fron
tal plane. 

Type 3: Separation of the fragments with rotational 
def01mity. 

Type 4: Severe comminution of the articular surface 
with wide separation of the humeral condyles . 

Criteria 
As the primary complication of this injury is decreased 

range of motion of the elbow, 10 a rating scale based on 
functional range of motion was used to evaluate each 
patient during the follow up period. The rating system 
of Cassebaum was adapted to quantitate the final func
tional motion of the elbow. 

An excellent rating was given for extension to 15 de
grees and flexion to 130 degrees; a good rating for ex
tension to 30 degrees and flexion to 120 degrees; a fair 
rating for extension to 40 degrees and flexion to 90 -120 
degrees; and a poor rating for extension to 40 degrees 
and flexion to less than 90 degrees . 

The data on elbow motion were combined with the 
patients subjective symptoms to provide an overall func
tional rating. 

Pain in the elbow, working ability and ulnar nerve 
function were noted. Anteroposterior, lateral, and ob
lique radiographs were obtained to assess bone union 
and any evidence of posttramatic arthritis. We used the 
criteria of Jupiter et al, 13 to assess the results (Table II). 

In this study we report the results of surgical treat
ment and internal fixation by multiple pins and /or screws 
in a busy trauma unit and compare it with the literature. 

PATIENTS AND METHODS 

During an 8 years period from June 1995-July 2003, 
thirty- eight adult patients with an intra-articular T-type 
or Y-type distal humeral fracture (displaced or commi
nuted) who came to Chamran hospital (the major teach
ing orthopedic unit ofShiraz Medical University), were 
treated by a single surgeon. 
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There were twenty-two male and sixteen female pa
tients . The average age was fourty-eight years (range 
20-80 years). 

Using the classification system of Riseborough and 
Radin, 10 eighteen fractures (47%) were classified as type 
4; eleven (29%) as type 3 and nine (24%) as type 2 (Table 
I) . The distribution of fractures is shown in Figure 1. 
Twenty- four fractures involved the right elbow, and four
teen the left. 

Twenty- three fractures were caused by falling down; 
thirteen by car- accident; and two by motor-vehicle ac
cident. 

Nine (24%) of the fractures were open, six being grade 
1 by the Gustilo classification; and three, grade 2. 

Associated injures in eleven patients included ipsi
lateral Colles, fracture in three patients; both calcaneus, 
lumbar spine (L 1 ), pubic ramus and ipsilateral Co lies frac
ture (multiple fractures) in one pregnant young female ; 
both femurs supra-intercondylar and patellar fracture 

Type ill 

Type II 

Type IV 

Fig. 1. The distribution of the types of fracture . 
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Fig. 2. The overall results according to each of the three types of 
fractures in the entire group of 38 patients. 












