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Introduction: -  

 The management of distal humeral fractures has evolved over the last 

few years. Worldwide application of the AO principles of plate and screw 

fixation during the late 1980s and early 1990s remained the only 

breakthrough for quite some time
1
. Recent major advancements in the 

management of these injuries include the widespread availability of 

computed tomography (CT) scans with three-dimensional reconstruction, 

recognition of the more complex articular shear fractures 
2
, understanding 

the benefits of the parallel-plate technique 
3
, the availability of precontoured 

periarticular plates, and the selective use of total elbow arthroplasty 
4
   

 Opportunity for improvement remains, as reflected by the interest in 

distal humeral hemiarthroplasty for the treatment of these injuries and the 

controversy regarding the ideal management of the ulnar nerve as a part of 

this surgery and how to best manage structural bone loss. Unfortunately, 

insufficient internal fixation with Kirschner wires continues to be performed 

by some surgeons, greatly compromising patient outcome. 

  In  intra articular  fracture of  the  lower  end  Humerus the  primary  

goal  is  to  achieve  a  stable  and  mobile  elbow.  Fractures managed  by  

closed  reduction and  cast  application   usually  give  poor  results.  

Fractures  managed  by  Traction  give  better  results but  are  not  

acceptable.  Since  1950ôs   the  trend  had  shifted  to open reduction  and  

stable  fixation    with  early  mobilization.  
1-4

 Zagorski  et  al  while  

comparing  results  of  Surgical  versus  non  surgical  treatment  of  

communited  intra-articular  fractures  of  the   distal  end  of  humerus   

concluded  that  open reduction  with  internal  fixation and  early  

mobilization  gave  better  results
5
.  

  In  the  present  study  , closed  intra ïarticular fractures  of  the  

distal  end of  humerus  in   adults  were  treated  with open  reduction  and  

stable  fixation and  their  results  were   evaluated. 

 An incidence of 5.7 per 100,000 per year, found in a United Kingdom 

study among those 12 years and older, was considered to be 5%ï10% of the 

incidence in children
2
. The frequency varied by gender and age with a higher 

incidence seen among males in the 12ï19 year age groups while a higher 

incidence was seen in middle aged and elderly females. Fractures of the 

distal humerus account for 2% of fractures in adults. 

  Fractures of the distal humerus are often the result of a fall (low-

energy injury) or a direct blow onto the back of the upper arm when the 

http://jbjs.org/article.aspx?articleid=1032616#bib1
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elbow is held in a flexed position (high-energy injury). Fractures due to falls 

are most common in the elderly while those resulting from trauma are more 

common in the younger population. 

 The choice of intervention for patients with distal humeral fractures 

remains unclear and may in part depend on patient age, bone quality, and 

fracture classification 

Swelling that may accompany distal humeral fractures may influence the 

timing of surgical intervention. Arthroplasty and plating may hold promise 

in more complex fractures, but there are few comparative studies. 

 Fractures of the distal humerus are difficult to treat. In elderly 

patients, diminished bone mineral quality and increased trauma-associated 

joint destruction may make stable joint reconstruction even more 

problematic. Furthermore, comorbidities and poor tolerance of joint 

immobilization might be additional factors which influence elbow function 

negatively. 

 Until now, disagreement has existed on how to treat these fractures in 

elderly patients. Recommendations range from conservative treatment to 

primary total elbow replacement. So far, reports in the literature on whether 

or not open reduction and internal fixation in these patients is justified are 

very rare. 

 

Relevant Anatomy Of Distal End Humerus  & Elbow.  

 

Description 

 The elbow joint is a complex joint comprised of multiple articular 

surfaces within one articular capsule. The elbow joint can be subdivided into 

three distinct articular interfaces ð the humero-ulnar joint, the humeroradial 

joint, and the proximal radioulnar joint. Two distinct pairs of movement 

occur as a result of the articulations within the elbow joint ð the hinged 

movements of flexion and extension, which bend and straighten the elbow, 

and the rotational movements of pronation and supination, which roll the 

hand palm up and palm down. Unlike the shoulder joint, the elbow joint has 

strong extrinsic ligaments that limit movements and stabilize the articulating 

bones. 
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Type 

 Humero-ulnar joint ï hinge joint Humeroradial joint ï combined 

hinge and pivot joint Proximal radio-ulnar joint ï pivot joint. 

 

Articular surfaces 

 Humero-ulnar joint ï trochlea of the humerus with the trochlear notch 

of the ulna Humeroradial joint ïcapitulum of the humerus with the head of 

the radius Proximal radio-ulnar joint ï head of the radius with the radial 

notch of the ulna. 

 

Close-packed position 

 Humero-ulnar and humeroradial joints ï extension. 

 

Ligaments 

 The fibrous capsule is thin anteriorly and posteriorly allowing for free 

range of motion of flexion and extension in the hinge plane. On both lateral 

and medial sides strong extrinsic ligaments, the ulnar collateral and radial 

collateral ligaments, reinforce the capsule. These ligaments course from the 

epicondyles of the humerus to the respective sides of the ulna and radius 

where they stabilize the joint from side to side movements. Wrapping from 

the back of the ulna at the base of the olecranon to the front of the ulna at the 

lateral surface of the coronoid process is the semicircular annular ligament. 

With the radial notch of the ulna this ligament forms a fibro-osseous ring for 

the pivoting action of the radial head. 
 

The Lower End Of The Humerus 

 The lower end  of  the Humerus,is   flattened from side to side and 

curved with the convexity forwards, presents at the junction of the shaft and 

articular extremity, and above the trochlea, two fossae-one, the anterior and 

smaller, named the coronoid : the other posterior and larger, the olecranon 

fossa. These fossae  contain a small quantity of fatty tissue, separated from 

the bone by sacs of the synovial membrane, and receive the extremities of 

coronoid and olecranon processes in full flexion and extension respectively. 

The bone separating these fossae is extremely thin, and is sometimes 

perforated. The articular surface proper consists of capitellum externally and 

trochlea internally. 
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  The former, limited to the anterior aspect of the bone, is almost 

hemispherical, is covered by articular cartilage, and presents above a 

shallow depression, the radial fossa, which receives the rim of the radial 

head in full flexion. The latter is separated from the capitellum by a shallow 

groove, and presents a surface marked by a deep rounded depression, which 

winds spirally round the lower end of the humerus  from behind, down, 

forwards, and inwards. Further, its plane is not at right angles to the shaft, 

but slopes down and inwards. 
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Fig. 52.-Outline Diagram of Transverse Section of  Elbow. 
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1. Pronator teres. 6. Brachial vessels. 11. Ulnar nerve. 

2. Flex, carpi rad. 7 Biceps tendon. 12. Median nerve. 

3 Brach. ant. 8. Radial nerve. 13 Triceps tendon. 

4 Supinator longus. 9 Anconeus. 14. Int. lat. ligt 

5 Ext. carpi rad. long. 10. Bursa. 15 Ext. lat. ligt. 

 The upper end of the radius articulates with the capitellum by a 

concave depression on the head, contact being greatest in semiflexion and 

least on extension. The head as a whole is circular in outline, and articulates 

with the lesser sigmoid notch of the  ulna  to which it is held by the orbicular 

ligament. The head is connected to the shaft by the slightly constricted  neck

 The upper end of the ulna articulates  with the humerus by the great 

sigmoid cavity, to which its surface is adapted, presenting a median 

longitudinal rounded crest, which divides the surface into an inner portion 

slightly concave transversely, and an outer slightly convex transversely. The 

sigmoid cavity as a whole is roughly hemispherical, and has been likened to 

the Greek letter ñwò, owing to its frequently presenting a slight transverse 

ridge at the junction of the olecranon process above with the coronoid 

process below. The olecranon process is widest above, but constricted 

below, while the coronoid process presents on its outer surface the lesser 

sigmoid cavity by which it articulates with the radial head. The ligaments of 

the  elbow joint, consisting of anterior, posterior, and lateral, form a 

complete capsule for the joint.  

 The anterior ligament is thin, and is attached to the humerus in a 

curved line, including the coronoid and radial fossae, and extending thence 

toward the condyles, while below it is attached to the anterior margin of the 

coronoid process, the orbicular ligament, and the neck of the radius. It 

provides origin for some fibres of the brachialis anticus. The posterior 

ligament is the weakest, attached above to the humerus, enclosing the 

olecranon fossa, and below to the superior and external aspects of the 
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olecranon, the orbicular ligament, and neck of the radius. The subanconeus 

portion of the triceps is attached to it. 

  The internal lateral ligament is the strongest, and is triangular in 

outline, the apex being attached to the antero-inferior aspect of the internal 

condyle, while the base is attached anteriorly to the inner border of the 

coronoid, and posteriorly to the inner border of the olecranon, and to the 

bony ridge between these points. The external lateral ligament extends from 

the external condyle to the orbicular ligament and neck of the radius. 

Accumulations of fluid in the elbow-joint show most readily through the 

weak anterior and posterior ligaments. 

  Flexion of the joint is chiefly prevented by contact of the soft parts, 

while overextension is prevented at first by the muscles and ligaments, and 

not by osseous contact, and in overextension, and particularly in lateral 

movements, the internal lateral ligament generally suffers most. 

 The superior radio-ulnar joint, together with the inferior, permits of 

the movements of pronation and supination. It consists of the articulation 

between the lesser sigmoid cavity of the ulna and radial head, together with 

the orbicular ligament. The latter is attached anteriorly and posteriorly to the 

lesser sigmoid cavity, forms four-fifths of a circle, and is cupped superiorly 

for the neck of the radius. A common synovial membrane lines both elbow 

and superior radio-ulnar articulations. Superiorly the membrane dips into 

both olecranon and coronoid fossae, and inferiorly it surrounds the upper 

part of the neck of the radius. 

  The elbow-joint is a frequent seat of tubercular disease, swelling 

frequently first appearing round the margins of the olecranon, and pointing 

sometimes ultimately in the same region. The limb tends to become 

semiflexed, as this is its position of greatest capacity, while the musculo - 

spiral and musculo - cutaneous nerves, which supply both the joint itself and 
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some muscles controlling its movements, may tend by reflex irritation to 

produce muscular rigidity 

  The ulnar nerve may be pressed on and produce pain, referred to the 

little   finger  and inner side of ring finger. Although the whole head of the 

radius is surrounded by the same synovial membrane, it generally escapes 

infection  at least until a late stage. Practically the whole lower humeral 

epiphysis is within the joint, but only a portion of the upper epiphysis of the 

ulna. 

 In such cases, excision of the elbow is performed through a vertical 

posterior incision, extending above and over the olecranon. The incision is 

made down to the bone, the soft parts are shelled to either side by a 

periosteal elevator, the olecranon is cut off at its base, and the joint freely 

opened, examined, and the diseased parts removed. The head of the radius 

can generally be left intact, but it is desirable to remove the whole lower 

epiphysis of the humerus, cutting through the line of the coronoid and 

olecranon fossae. In this way no external soft parts are cut, the muscles 

retain their attachment to the triceps aponeurosis, which has only been split, 

and excellent movement is obtained, pronation and supination, flexion and 

extension, being generally perfect. 
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Fig. 53. -Longitudinal Section of Elbow. (After Braune.) 

1. Triceps. 6. Sup. brev. 10. Median cephalic vein 

2. Bradi, ant. 7. Sup. longus. 11. Humerus. 

3. Biceps. 8. Ext. carp. rad. long. 12. Ulna. 

4. Ext. carp. uln. 9. Radial nerve. 
13. 

Radius. 

5. Flex, profund. dig. 
   

 The olecranon process is generally fractured by direct violence, the 

fracture occurring through the constricted neck. As a rule, displacement is 

slight, owing to the dense triceps aponeurosis, but the joint is often involved 

from fracture, extending through the articular cartilage. In such cases it is 

generally best to cut down and wire the fragments. A small epiphysis at the 



12 

 

apex of the olecranon, which joins the body about the seventeenth year, has 

occasionally been separated, considerable displacement resulting. Fracture 

of the coronoid is very rare. Fracture of the radial head is rare, save in severe 

injury, and is generally associated with dislocation. The upper epiphysis of 

the radius joins the shaft at seventeen, and is very rarely separated, being 

within the orbicular ligament. 

PROBLEMS  IN  DISTAL  HUMERUS  FRACTURES  

Å Close  Proximity  of Fracture to the   Neuro-vascular  Structures. 

Å Supracondylar  Ridge is   very  Thin  &  Narrow. 

Å Fixation  difficult  because  of  Communition  &  faces a  Challenge. 

Å Olecranon  Osteotomy  Is Necessary  for  better  Visualisation  of  

Intra-articular  surfaces, &  therefore Osteotomy  has  its  own  

healing  problems. 

Å Gaining  full mobility is also a  difficult proposition.              

Classification Of Distal Humerus  Fractures 

 

The Müller AO Classification for distal humeral fractures is as follows:
7
 

Type 13 A ï Extraarticular fracture  

1. Apophyseal avulsion 

2. Metaphyseal simple 

3. Metaphyseal multifragmentary 

Type 13 B ï Partial articular fracture  

1. Sagittal lateral condyle 

2. Sagittal medial condyle 

3. Frontal 

Type 13 C ï Complete articular fractures  

1. Articular simple, metaphyseal simple 

2. Articular simple, metaphyseal multifragmentary 

3. Articular, multifragmentary 
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AO Classification. 

 

 

 

AO Classification:- 

 

 

 

 
 

 

The Riseborough and Radin  classification of fractures of the 

distal humerus  
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Classification system of Mehne and Matta  
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AIM OF THE STUDY:  

To analyze fracture patterns, surgical approach, complications, and 

functional results after open reduction and internal fixation in adult patients. 

 

REVIEW OF LITERAURE.  

(1) Nonoperative versus nonoperative treatment 

 One comparative study (CoE III) compared nonoperative 

treatments: anterior and posterior U-shape plaster with elbow in 

extension versus conventional single posterior plaster slab
8
  

o Use of two plaster slabs (anterior and posterior) with the elbow 

extended led to statistically significant reduction in cubitus 

varus compared with conventional casting with a single poster 

slab with the elbow in flexion (0% versus 61%). 

o The two slab/extension casting had a significantly lower risk of 

displacement following reduction and secondary 

redisplacement. 

(2) Nonoperative versus operative treatment methods 

 Two CoE III studies in adult populations compared various 

casting/immobilization methods with operative methods
2, 9

  
o Operative fixation appears to be favored over nonoperative 

treatments for distal humeral fractures in adults with respect to 

several outcomes. 

Truncated  Spool Shaped Distal Humerus. 
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o A higher percentage of those treated operatively had excellent 

or good Bickel-Perry outcomes ratings (76%) compared with 

those treated nonoperatively (9%)
9
. 

o Normal union was significantly more common in those treated 

operatively (94%) compared with those treated with 

nonoperative methods (70%). Those treated nonoperatively 

were almost six times more likely to have nonunion, RR, 5.8 

(95% CI, 2.3ï14.7) and had a four fold increase in the risk of 

delayed union, RR, 4.4 (95% CI, 1.6ï12.0)
2
. 

o Rates of ectopic bone formation, infection, and nerve palsy 

were similar for operative and nonoperative groups. 

 In children, six CoE III studies compared operative and 

nonoperative methods of treating distal humeral fractures
5, 6, 10-13

 .  
o Operative methods (which were primarily closed reduction with 

percutaneous pinning or K-wire) appear to be favored over 

nonoperative care for displaced supracondylar fractures with 

respect to clinical score and deformity
6, 10, 12

. However, 

infection was more likely with surgery than with nonoperative 

care.  

Á Excellent or good functional and cosmetic results, as 

assessed by the total Flynn score, were significantly more 

common among operatively treated fractures (82.5%) 

versus those treated with various immobilization methods 

(62%). 

Á Those treated nonoperatively were twice as likely to have 

cubitus varus compared with those treated operatively, 

RR = 2.1 (95% CI, 1.1ï3.9). 

Á There was a greater proportion of infections in the 

operative group (14%) compared with nonoperative 

(0%). 

o Operative treatment of lateral condyle fractures tended be to 

favored with respect to union rates and loss of reduction. Again, 

rates of infection were higher with surgery
5
.  

Á For displaced fractures, significantly lower rates of 

nonunion and reduction loss/redisplacement were seen 

among those treated operatively (0% and 7% 

respectively) compared with children treated 

nonoperatively (30% and 40%). 

Á For nondisplaced or minimally displaced lateral condyle 

fractures, although there was a tendency to favor 
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operative treatment based on nonunion rates and 

reduction loss, the differences between treatments did not 

reach statistical significance. 

 

(3) Operative versus operative treatment methods 

 Closed reduction with percutaneous pin or K-wire was compared 

with open reduction using pins/K-wire in one randomized 

controlled trial (CoE II)
14

 and in six retrospective cohort studies 

(CoE III)
10, 15-19

. These studies were done in children.  
o More ulnar nerve injury was seen for closed reduction (14%) 

compared with open reduction (0%), though this was not 

statistically significant. Patient satisfaction was greater among 

those with closed reduction based on the only randomized 

clinical trial available
14

. 

o Closed reduction favored higher Flynn functional scores 

compared with open reduction, RR = 1.03 (95% CI, 1.0ï1.7, P 

= .0408), in one retrospective cohort
16

. 

o Evidence from retrospective cohort studies suggests that there 

are no differences in pin track infection, nerve injury, extension 

loss, or healing time between closed and open treatments but 

that radiographic extension lag may favor open reduction. 

 Medial to lateral cross-pinning in children was compared to use of 

two lateral pins in one CoE II randomized controlled clinical 

trial
20

and in four retrospective cohort studies (CoE III)
21-24

.  
o Lateral pinning resulted in slightly lower rates of nerve injury 

in the RCT, compared with cross-pinning, RR = 2.4 (95% CI, 

0.5ï1.4), but results failed to reach statistical significance. 

When data were pooled from two cohort studies representing a 

larger number of patients, there was a significant decrease in 

nerve injury for those receiving lateral pinning, RR = 3.3 (95% 

CI, 1.5ï7.3) in patients with type II or III injuries. 

o No statistically significant differences in clinical results, 

Bauman or humero-capitellar angle change, or cubitus varus 

were seen. 

 In adults, one CoE III study compared ORIF and arthroplasty
25

 

and another had data comparing standard AO plating versus a 

custom designed plate for supracondylar fracture
26

.  
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o The arthroplasty group was more likely to have an excellent or 

good Mayo Elbow Score than ORIF, but ulnar nerve 

dysesthesia was more common among the arthroplasty group. 

This is a very small study, however. 

o The custom plate group was significantly more likely to have 

an excellent or good Horne score compared with the AO plate 

group (89% versus 45%). Although not statistically significant, 

the custom plate group had a lower rate of ectopic or 

heterotopic bone (7%) compared with those receiving standard 

AO plating (18%). 

 Early versus delayed surgical intervention in children with 

supracondylar fractures was examined in six CoE III 

retrospective cohort studies
27-32

.  
o Delay in surgical treatment for more than eight or twelve hours 

was not associated with higher complication rates or worse 

clinical outcomes in the majority of the studies. 

o Based on data pooled from three cohort studies, delay in 

surgery greater then eight hours was associated with a 

significant decrease in nerve injury, RR = 2.3 (95% CI, 1.3ï

4.0). 

(4) Rehabilitation methods following initial fracture treatment 

 Physical therapy after fracture treatment was compared with no 

physical therapy in one small randomized controlled trial
33

 .  
o Physical therapy resulted in statistically significant better range 

of motion in the first 19 weeks following reduction (P .05) 

compared with no physical therapy. The differences were no 

longer statistically significant by 56 to 60 weeks. 

Complications of distal humeral fracture include nerve palsy, compartment 

syndrome, and myositis ossificans, as well as Volkmannôs ischema and 

malunion in a cubitus varus position 

Limitation of the current literature 

 Overall, the quality of evidence for treatment of distal humeral 

fractures in children is poor, primarily consisting of retrospective 

cohort studies. There is a paucity of comparative studies examining 

treatment options for adult fractures and those that were found also 

were of poor and variable quality. There is insufficient evidence from 
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the current literature to determine which interventions are the most 

appropriate for the management of different types of distal humeral 

fractures in children or adults. 

 General limitations of the studies summarized above include:  

1. Inadequate power (small sample sizes) to detect a difference in 

interventions 

2. Inadequate follow-up of patients and in some cases, differential 

follow-up between groups of patients 

3. Failure to consider and account for confounding factors, 

particularly those related to choice of treatment 

Use of poorly standardized or poorly validated measurement 

 

 

MATERIALS  and  METHODS :-  

  Fifty  four  patients (  Average  age  45  years) from  Jan  2009  To  

Dec  2011  were  included  in  this  series. There  were  38  males  and  16  

females. Mechanism  of  injury  was fall with  back  of  elbow  striking  the  

ground ( 70%) and  Road  traffic  accident  (30%).  The  right  elbow  was  

commonly   affected.  Most  patients  reported   with in  1
st
  week  of  injury.  

4  cases  reported  after 3  months,and  another  reported  after  5  months of  

injury  with  non- union.  1 Case  reported  after  1  year  of  injury  with  non  

union. 

 The author has used AO classification
6
 for categorizing the fractures  

Accordingly
  
  ,  10 fractures  were  of  B2  , 14 were B3, 12 were  C1  type 

and  10 belonged  to  C2  and  8 belonged  to  C3 Type.  No  cases was  

operated  on  the  day  of injury  as  an  Emergency  procedure.   Most  cases  

were  operated  in  first  week  after  injury  because  of  late  arrival to  the  

hospital.  The  interval  between  injury  and  Operation  of  various  cases  is  

shown  in  Table I  
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Exclusion Criteria  In our Series: 

1 .Fractures in  Children & adolescents upto age of 18 years. 

2.Side- sweep Injuries. 

3. Open Injuries of Elbow 

4. Cases treated by Ring  Or External  Fixator 
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 All the cases were done by trans olecranon Approach to maintain 

uniformity , &   to obtain the single handedness of the  operating Surgeon. 

The Ulnar  Nerve  was dissected &  was not transposed anteriorly  , but 

protected by a fascial sling posteriorly before closure of the wound. 

 

 

 

PROCEDURE; 

 There are   various  approaches to the distal end of Humerus, but in 

our series we have preferred   to have a trans olecranon approach 

compulsorily even if the fracture is B2 type  so as to have  a good look into 

the articular surfaces & not to miss any small fractures not seen on  traction 

xrays . 

A variety of approaches have been described for reduction and fixation of 

distal humeral fractures . Most commonly, a posterior approach with an 

olecranon osteotomy has been used , but concerns about healing and 

symptomatic implants have led to more frequent use of a triceps-reflecting 

(Bryan-Morrey  or triceps-reflecting anconeus pedicle approach, as 

advocated by Bryan and Morrey and O'Driscoll, or a triceps-splitting 

(Campbell approach, as advocated by McKee et al. The best fracture 

exposure is provided by an olecranon osteotomy approach. As more 

familiarity is gained with fracture patterns and reduction techniques, a 

triceps-reflecting or triceps-splitting approach may be selected to reduce 

complications.. 

 

 

 

 

Table  -- Surgical Approaches Used for Treatment of Fractures of the 

Distal Humerus  

 

 

Surgical 

Approach Indications Contraindications Advantages Disadvantages 

Posterior Olecranon 

osteotomy 

ORIF for 

fractures 

involving 

columns 

TER Good access 

to posterior 

articular 

surfaces for 
 

 Nonunion 

and failure 

of fixation 

of 
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Surgical 

Approach Indications Contraindications Advantages Disadvantages 

and 

articular 

surface 

reconstruction osteotomy 

 

 Poor 

anterior 

access to 

capitellum 
 

Triceps-

splitting 

ORIF/TER 

for 

fractures 

involving 

columns 

and 

articular 

surface 

 

 Previous 

olecranon 

osteotomy 

approach 

 

 Patients at 

increased 

risk for 

healing 

problems 
 

Avoids 

complications 

associated 

with 

olecranon 

osteotomy 

 

 Poor 

access to 

articular 

surface for 

internal 

fixation 

 

 Risk of 

triceps 

detachment 
 

Triceps-

reflecting 

Fractures 

requiring 

TER 

 
 ORIF 

 

 Previous 

olecranon 

osteotomy 

approach 

 

 Patients at risk 

for healing 

problems 
 

Avoids 

complications 

associated 

with 

olecranon 

osteotomy 

Risk of triceps 

detachment 

Triceps-

detaching 

ORIF/TER 

for 

fractures 

involving 

columns 

and 

articular 

surface 

 

 Previous 

olecranon 

osteotomy 

approach 

 

 Patients at risk 

for healing 

problems 
 

Avoids 

complications 

associated 

with 

olecranon 

osteotomy 

 

 Poor 

access to 

articular 

surfaces 

for internal 

fixation 

 

 Risk of 

triceps 

detachment 
 

Medial  Medial   Lateral column 



23 

 

 

Surgical 

Approach Indications Contraindications Advantages Disadvantages 

epicondylar 

fractures 

inaccessible 

 Medial 

column 

fractures 

   

Kocher Lateral 

column 

fractures 

Suspected more 

complex articular 

surface fracture 

Radial nerve 

protected 

Medial column 

inaccessible 

 Lateral 

epicondylar 

fractures 

   

 Capitellar 

fractures 

   

Lateral Koeber    Risk of injury 

to radial nerve 

    Medial column 

inaccessible 

Jupiter Complex 

articular 

surface 

fractures 

Significant 

involvement of the 

columns 

 Medial column 

inaccessible 

 

 

Open Reduction and Internal Fixation of the Distal Humerus with Olecranon 

Osteotomy  

 Å  
Position the patient in the lateral decubitus position. A prone or supine position 

also can be used. An advantage of the supine position is improved anterior 

exposure of the joint, which is helpful with very low fractures and fractures with 

anterior comminution. Fixation of the fracture with extension into the shaft can 

be difficult to reduce with the patient supine. 

Å  
Prepare and drape the entire forequarter to allow placement of a sterile 
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Surgical 

Approach Indications Contraindications Advantages Disadvantages 

tourniquet on the proximal arm. 

Å  

Make a midline incision, with or without a curve over the tip of the olecranon, 

and develop full-thickness flaps medially and laterally. 

Å  
Dissect the ulnar nerve free from the medial edge of the triceps and from the 

medial epicondyle. Preserve the vascular structures that supply the ulnar nerve 

(Fig. 54-46A  

 

 

 

Laterally, dissect the triceps off the lateral intermuscular septum. Incise the interval 

between the triceps and anconeus muscles to expose the joint. Alternatively, 

preserve the anconeus innervation by using the interval between the anconeus and 

the extensor carpi radialis brevis and elevating the anconeus with the triceps. 

 
Å  Ensure that the medial and lateral olecranon articular surface can 

be seen. 

 

Å  Predrill the holes for olecranon fixation before making the 

osteotomy. 

 

Å  Make a distally oriented chevron osteotomy with an oscillating 

saw directed toward the sulcus of the articular surface of the 

olecranon (Fig. 54-46B). Use an osteotome to complete the 

osteotomy carefully. If the osteotomy is forcefully wedged open 

with the osteotome, a large cartilaginous flap can be created 

inadvertently. 

 

Å  Raise the triceps with the proximal olecranon, and direct the 

triceps musculature off the humerus, preserving the periosteum 

(Fig. 54-46C). 

 
Å  Débride the fracture edges to clean surfaces. 

 
Å  Use threaded Kirschner wires as joysticks to manipulate the 

medial and lateral condyles. 

 

Å  If the articular fracture is simple, reduce the fracture with the 

joysticks and a Weber clamp, and insert Kirschner wires for 

provisional fixation  
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Technical Objectives for Fixation of Distal Humeral Fractures 

Every screw should pass through a plate. 

Each screw should engage a fragment on the opposite side that is also fixed to a 

plate. 

As many screws as possible should be placed in the distal fragments. 

Each screw should be as long as possible. 

Each screw should engage as many articular fragments as possible. 

Plates should be applied such that compression is achieved at the supracondylar 

level for both columns. 

Plates used must be strong enough and stiff enough to resist breaking or bending 

before union occurs at the supracondylar level. 
 

From Sanchez-Sotelo J, Torchia ME, O'Driscoll SW: Principle-based internal 

fixation of distal humerus fractures, Tech Hand Upper Extremity Surg 5:179, 2001. 
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Posteromedial Approach                               Posterolateral approach. 

        

Triceps Reflecting approach. 

 

Operative  Technique:  The  patients  were  operated  under  general  

anaesthesia.  Bicondylar B2 , B3 &  C  type  fractures  were  operated  in  

lateral  position , keeping the  elbow  up  using  posterior  approach   and  

ñVô Chevron   osteotomy  of  the  Olecranon  was done .  

 Implants  used  were  for  internal   fixation  were 1 óKô wires, Malleolar/ 

Cancellous/  Cortical    screws  3.5mm , 5-7  hole 3.5 mm  DCP , 

Reconstruction Plates and  LCPlates.   
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Bone  grafting  was  done  in 2 cases , 1 of  non  union  and 1  fracture  with  

lots   of  communition  of bone  which presented late after 3 weeks. 

 

 

 

 

 

 

 

 

 

 

 

Olecranon Osteotomy. 

Triceps Aponeurosis Being Lifted  

Along with Part Of Olecranon to 

expose the  lower end Humerus.  

FractureeeeeeefracturewFracture

Fracture Site. 
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Reduction Achieved with 

Temporary K -wires using them 

as Joy Stick. 

Final Reduction & Anatomical 

Fixation of Distal Humerus with 

Plates & Screws 

TBW Fixation Of Olecranon 

Osteotomy. 
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Postoperative  Care:-  A  light  posterior  POP  splint  from  post  axillary  

fold  to  the  Knuckles.  Depending  upon  pain tolerance and  wound  

healing the  posterior  splint  was removed  and  gentle  active and  active  

assisted  excercises  were  carried  out  within  the  pain  threshold almost 

after 1 week initially on the Elbow CPM  later on Under expert guidance of 

a Physiotherapist with active & Passive Excercises.  The  splint  was  

reapplied  after  excercises.  The  splint  immobilisation   was  kept  for  two  

to  three  weeks. 

 The  interval  between Surgery  and  Mobilization  is  shown  in Table  II 

 

Interval  between  Surgery  And  Mobilisation.

0

5

10

15

20

25

within 7 days 8-14 days 15-21 days More  than 21 days

No  Of 

patients
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Clinical  Illustrations: -  

 

 
 

Case 1. 

 

 

 

 

 

 

   

 

 

 

            

 

 

Case 2. 
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Case 3 

 

 

    
 

Case4 

 

 

 

          
 

 

 

Case 5 
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Case 6. 

         
 

Csae7. 

 

           
 

Case8. 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 months Non _ 

Union #distal 

Humerus 


