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peak incidences occurring between age 12 and 19 years 
usually in males, and those elderly 80 or elderly mainly in 
females. In the elderly, more than 60% of  distal humerus 
fractures in elderly are due to low energy injuries like fall 
from standing height.[2,4]

The overall incidence of  distal humerus is increasing 
mimicking the increasing incidence of  hip, proximal 
humerus, and wrist fractures.[5-7] An aging population with 
increasing life expectancy combined with the fact that most 
of  the fractures require surgical treatment which is likely to 
increase the health expenditure. Now, mainstay is to prevent 
fractures by screening for osteopenia and osteoporosis with 
bone mineral density and then to treat with medication.[6] 

INTRODUCTION

Distal humerus are approximately one-third of  all elbow 
injury (7%) which comprises around 2% of  all adult 
fractures, 5% of  osteoporotic stress fractures in subjects 
over the age of  60 with bimodal age of  distribution[1-4] with 
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Abstract
Introduction: Treatment of fractures of distal humerus after the age of 50 years is challenging due to osteoporotic bone and 
comminution of the articular surface. Distal humerus has complex anatomy with limited options for internal fixation. Open 
reduction and internal fixation carry risks of loss of fixation, stiffness, infection, and non-union. Arthroplasty carries the risk of 
loosening, infection, and periprosthetic fractures. The aim is to study the functional outcome of primary total elbow arthroplasty 
(TEA) for intra-articular distal humerus fractures.

Design: This was an institution-based prospective study.

Patients: A total of 15 patients in the age group more than 50 years having distal humerus fractures that required surgical 
treatment with minimal clinical follow-up of 1 year were selected. All fractures were OTA classification 13.C2 or 13.C3. No 
patient lost the follow-up.

Intervention: We used Bakshi’s sloppy hinge elbow prosthesis (3rd generation) as the intervention procedure.

Main Outcome Measurement: Mayo Elbow Performance Score was used.

Results: Among total elbow replacement group after 1 year, all the patients satisfied (14 excellent and 1 good result). No 
patients treated with TEA require revision surgery.

Conclusion: We recommend TEA which may be a viable option for intra-articular distal humerus fracture in the patients with 
age more than 50 years. Our study population is small and also the follow-up period is short. Further study with large population 
with longer duration follow-up is needed.
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During old age, if  any patient having  comorbidity like 
immunological disease and chronic obstructive pulmonary 
disease which require steroid regularly further increase in 
the risk of  osteopenia. Distal humerus fractures remain 
the most challenging injuries to manage due to multi 
fragmented and commonly seen in osteoporotic bone with 
complex anatomy of  the elbow with limited options for 
internal fixation.

The treatment options for distal humerus fracture range 
from conservative management to operative management 
such as open or closed reduction with internal or external 
fixation and elbow arthroplasty surgery. Evans[8] in 1953 
termed the mode of  treatment “bag of  bones” and 
thought appropriate for elderly patients but not ideal 
for young active patients. In last quarter of  century, 
improved outcome surgery for distal humerus headed 
toward surgical management. The principles set out by 
AO association for the study of  internal fixation group 
including anatomical articular reduction and rigid internal 
fixation which allows for healing and early post-operative 
motion after understanding anatomy, improved surgical 
approaches, new innovative fixation devices, and post-
operative rehabilitation protocols, and the result of  surgical 
management is increased.[9-11] However, in the elderly, 
restoration of  anatomy and obtain rigid fixation may be 
difficult because of  poor bone quality and comminution 
of  articular surface and metaphysis. Hence, when rigid 
fixation not achieved to allow early range of  motion, 
prolonged immobilization required leads to poor outcomes 
like stiffness. The failure of  fixation may lead to non-
union or implant failure leads to increased reoperation 
rate associated with open reduction and internal fixation 
(ORIF) may convert previously independent individual 
into a dependent. Total elbow arthroplasty (TEA) has been 
shown to offer a solution for post-traumatic deformities 
of  the elbow, particularly for selected elder patients with 
articular fragmentation, comminution, and osteopenia.

To evaluate better the role of  TEA as a definitive treatment 
solution for comminuted distal humeral fractures in older 
age group, we study the functional outcome of  TEA. In 
developing country like India where physiological age is 
more than actual age, we have taken the age of  more than 
50 years for the study in contrast to the elder (age more 
than 65 years).

MATERIALS AND METHODS

This was an institution-based, prospective longitudinal 
study. The study was conducted in our institution after 
getting ethical permission. All the patients were counseled 
about the advantages, disadvantages, and complications of  

the procedure. After otaining written consent from patients, 
we performed total elbow arthroplasty (TEA) procedure. 
The study period was from December 2013 to November 
2015 (24 months’ duration).

Inclusion criteria of  our study were patients above age 
50 years of  both sexes with isolated fresh or <90 days 
traumatic close comminuted distal humerus fracture with 
articular involvement or displaced or involving fracture 
with elbow dislocation. Exclusion criteria were age below 
50 years, open fracture around elbow, previous history 
of  sepsis, excessive use of  elbow, neurotropic joint, poor 
functioning of  flexor and extensor mechanism of  elbow 
joint, and extensive loss on either side of  elbow joint or 
severe comorbidity patients.

The surgical technique described by Baksi[12] was principally 
followed but with addition of  an insertion technique of  
the humeral stem flanges of  the new version of  the sloppy 
hinge into the shaft of  the humerus.[13,14] Patients were 
operated with supine position with the arm, forearm 
supported in the side table under general anesthesia/
brachial block, and full thickness flap developed medially 
and laterally, and then, the ulnar nerve was isolation 
done. Soft tissues around the medial epicondyle and the 
muscles from the fractured fragments of  the anterior and 
posterior surfaces of  the lower humerus were detached. 
The medial articular capsule was detached from the upper 
articular margin of  the ulna. Further dissection was done 
laterally over the triceps posterior surface to reveal the 
lateral epicondyle and fractured lateral supracondylar 
ridge while soft tissue around them was separated. The 
distal humerus was sectioned transversely just proximal 
to the olecranon fossa and upper limit of  fracture, and a 
subarticular L-shaped cut was made over the upper end 
of  the ulna to explore its medullary canal, preserving 
triceps insertion over the olecranon process and brachialis 
in front of  the coronoid process. Reaming of  the ulnar 
and reaming of  the ulnar and humeral medullary canals 
were done with a harpoon-shaped reamer and rasp for 
humerus triangular-shaped rasp and ulna quadrangular-
shaped rasp to provide snug fitting of  the prosthetic 
stems. A longitudinal groove of  13 mm was cut on each 
side of  the lower end of  the humerus [Figure 1] in its 
coronal plane, extending from its transverse cut end for 
seating of  the humeral stem flanges. Trial implants were 
used to finalize actual implant size. Cementing was done 
manually with the help of  a bladder wash syringe and 
tube. Elbow kept in flexed position, assembled sloppy 
hinge elbow prosthesis inserted both in humerus and ulna 
simultaneously is such a that both the humeral stem and 
ulnar stem was then snugly fitted within the medullary canal 
with the help of  bone cement and humeral stem flanges 
seated in the corresponding longitudinal slots already 
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created over the sides of  the humerus. Elbow kept in 
extension till cement sets [Figure 2]. Full range of  elbow 
flexion and extension was tested. Triceps muscle repaired 
at insertion by drilling hole over the proximal ulna through 
which suture passed [Figure 3]. The wound was closed 
in layers, over a suction drain, around the prosthesis, and 
a well-padded compression bandage placed around the 
elbow. Splinting was done with a plaster slab in 30° flexion.

During the post-operative period, suction removed after 
48 h, plaster slab removed after 5 days kept in turnbuckle 
splinting maximum flexion and extension 4 h in a day 
during 1st week, 3 h in next week, and then 2 h a day. 
Intermittent active and passive elbow movements were 
promoted out of  the splint till satisfactory recovery of  
elbow motion. Removal of  stitch done after 2 weeks and 
an elbow splint was used for 1 week, and if  active elbow 
movements were free and painless, the splint was discarded. 
Weightlifting over 2½ kg and physically strenuous work 
with the replaced elbow were banned permanently.

All patients were evaluated at 4 weeks, then 2, 4, 8, 12, and 
24 months, and periodically thereafter. However, if  any 
patient complained of  pain and increased local temperature 
around the elbow and limited post-operative elbow motion, 
he or she was instructed to see us at our follow-up clinic 
without delay. At each visit, we recorded Mayo Elbow 
Performance Score (MEPS), elbow and forearm range of  
motion, elbow stability, presence of  any local pain, ability 
to carry out routine daily activities, overall subjective 
assessment of  the outcome, and radiographic study of  
replaced elbow.

RESULTS

About 15 patients in the age group of  more than 50 years 
were included in the group with mean age 61.5 years with 
9 females and 6 males. Of  15 patients, 11 patients had 
left elbow affected and 4 patients right elbow affected 
with majority of  right handed (14 right handed and 1 left 
handed). Out of  15 patients, two  were  diabetic, two were 
hypertensive, one was with both diabetes and hypertension 
while one had both hypertension and osteoporosis Table 1.

All the patients with distal humerus comminuted fracture 
humerus were treated with third-generation Baksi sloppy 
hinge elbow prosthesis. The mean interval between the 
injuries and the operation was 25 days (10–90 days). Among 
all the patients operated, 1 patient had superficial skin 
infection which was treated by oral antibiotics,1 patient 
ulnar neuropraxia which recovers within few days, 
2 patients had post-operative hematoma treated by drain, 
and 1 patient had triceps weakness (IV/V) seen.

The mean post-operative arc of  elbow motion (F/E) was 
110 and 107 after 3 and 12 months’ post-operative period, 
respectively. The mean range of  elbow motion (F/E) at 
3 month post operative period was 20 to 130° which was 
nearly equal to 12 month follow up period. The mean range 
of  motion after 3 months and 12 months was 60% more 
than 100° and 40% between 50 and 100°. All the patients 
had >50 supination and pronation after 3 and 12 months. 

Figure 1: Ulnar and humerus after cut

Figure 2: After inserting the Baksi slope hinge prosthesis

Figure 3: Triceps repair using drill hole in the proximal ulna
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Among all the patient operated, 2 patients after 3 months 
had pain due to hematoma which improved after drainage, 
and during 12 months, all are pain free.

Mean MEPS was 95.333 and 97.333 after 3 and 12 months, 
respectively. After 3 months of  post operative period, 
out of  15 patients 13 showed excellent results and rest 
two patients showed good results. This improved after 
12 months, 14 showing excellent results and one good 
result [Figure 4]. All the patients were satisfied (excellent 
and good result) after 3 months and 12 months.

DISCUSSION

Distal intra-articular humerus fractures among old age 
patients remain the most challenging injuries to manage as 
these fractures are usually multi fragmented with osteoporotic 
bone and complex anatomy. Treatment outcomes often 
associated with stiffness, pain, and weakness. To perform daily 
activity, we require a painless, stable, and mobile elbow joint. 
Hence, there is a decreased functional outcome managed by 
fixation as published by numerous authors.

In our study, 15 patients with distal humerus fractures 
were operated female predominance (60% female 
and 40% male). Average age of  our study population 
was 61.27 years. Among operated patients, maximum 
patients were in the age group 51–60 years (15 patients), 
12 patients were between 60 and 70 years, and 3 patients 
were above 70 years. Hence, in our study, there was female 
predominance which is comparable with other studies such 
as John et al.[15] and Frankle et al.,[16] and the average age is 
less probably due to the fact that in other western countries 
people are physiologically more active at older.

In our study, of  15 patients, 2 patients were only diabetic, 
2 patients hypertensive, 1 patient with both diabetes and 

hypertension, and 1 patient with both hypertensive and 
osteoporosis.

In our study, 1 patient had superficial skin infection 
which was treated by oral antibiotics, 1 patient had ulnar 
neuropraxia, and 2 patients had post-operative hematoma 
treated by drain.

In our series, ulnar apraxia and infection rate are comparable 
with the studies of  Cobb and Morrey,[17] Ray et al.,[18] Frankle 
et al.,[16] and Tian et al., [19] but in our series, there was no 
loosening of  any component or heterotropic calcification. 
It was may be due to short-term follow-up. We found that 
fixation problem occurs on patient with osteoporosis.

In contrast, Gambirasio et al.[20] reported the functional 
outcome of  primary total elbow replacement (TER) 
in the treatment of  the distal humerus fractures in ten 
elderly patients and concluded that the treatment of  
multifragmentary, intra-articular fractures of  the distal 
humerus are difficult and found no complications in regard 
to the soft tissues, bone, or prosthesis. Garcia et al.[21] studied 
19 patients and found that 1 patient had loosening of  a 
component of  prosthesis and no other complication.

In our series, we found that, among TEA group, 1 patient 
had triceps weakness (IV/V), mean post-operative arc 
of  elbow motion (F/E) of  TER group was 110 and 107 
after 3 and 12 months’ post-operative period, respectively, 
and 2 patients after 3 months had pain due to hematoma 
which improved after drainage, and during 12 months, all 
are pain free.

All the patients were stable and arc of  pronation and 
supination normal functional range. In our study, the 
mean arc of  elbow flexion-extension, stability, pain, and 
pronation–supination of  elbow are comparable with the 
result of  the studies by Cobb and Morrey,[17] Ray et al.,[18] 

Figure 4: Mayo Elbow Performance Score after 3 months and 12 months of follow-up
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McKee et al.,[22] and Tian et al.,[19] but flexion-extension arc 
is less than few studies which may be due to late start of  
physiotherapy following fixation due to fixation problems 
in a osteoporotic bone and intra-articular incongruity.

In our study, we found triceps muscle weakness in 1 patient 
among TER groups which is comparable to the result of  
Cobb and Morrey[17] and Tian et al.[19] study which may be 
due to late start of  physiotherapy following fixation due to 
fixation problems in a osteoporotic bone and intra-articular 
incongruity.

In our series, the mean MEPS after 12 months was 97 
(minimum 80 to 100), and of  15 patients, 14 excellent and 
1 good with no fair or poor results.

Gambirasio et al.[20] reported the MEPS Score was 94 points 
(80 to 100) and the patient satisfaction was high. Garcia 
et al.[21] conducted a study of  16 patients (TER) after 3-year 
follow-up found that mean MEPS was 93 (80–100). Of  the 
16 patients, 15 were satisfied. Frankle et al.[16] conducted a 
retrospective study taking a total of  24 patients to compare 
ORIF with TEA using the MEPS, and the outcomes of  the 
12 patients treated with ORIF were as follows: 4 excellent, 
4 good, 1 fair, and 3 poor with mean MEPS score 95. 
Outcomes of  the 12 patients treated with TEA were as 
follows: 11 excellent and 1 good. There were no fair or 
poor outcomes in the TEA group with mean MEPS of  81. 
Kamineni and Morrey[23] retrospectively reviewed 49 acute 
distal humeral fractures in 48 patients who were treated 
with TEA, and as the primary option, the MEPS averaged 
93 of  a possible 100 points. Sørensen et al.[24] evaluated 
short- to medium-term outcome of  TEA in complex 
fractures of  the distal humerus and after 6-year follow-up 
of  24 cases found that mean MEPS was 94 (range 65–100) 
with 15 excellent, 4 good, and 1 fair result. Tian et al.[19] 
analyzed the outcomes of  TEA in the treatment of  8 cases 
of  elderly Type C distal humeral fractures and found that 
the average Mayo elbow score was 85.2 ± 3.4 (75–95), four 
cases of  excellent and four cases of  good. In our series, 
MEPS score was comparable to these studies[16,20,21,23]. It 
was relatively better as compared to other studies[19,25] which 
may be due to the short follow up period in our series. In 
contrast, Ducrot et al.[25]studied 20 patients undergone TER 
and found that the average MEPS was 83 (range 60–100, 
median 80) which was due to 4 patients died and 1 lost 
follow-up.

In our study, we did not found component loosening, 
periprosthetic fracture, or revision surgery. It may be due 
to the limitation of  our study that we do not have a long-
term follow-up and a large patients number. If  we use 
disabilities of  the arm, shoulder, and hand score, then the 
study would be more effective and informative. Most of  

the studies done on this topic had used MEPS to assess 
the result like we did.

CONCLUSION

Distal comminuted intra-articular fracture humerus can be 
managed by ORIF or with primary TEA. Our study shows 
good results using TER. Primary TEA may be a viable 
option for elderly patient with comminuted intra-articular 
distal humerus fracture with osteoporosis expecting failure 
of  fixation but not to the manual laborer or heavy weight 
lifter.
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