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Abstract 
Introduction: Proximal humeral fractures are observed commonly among the elderly population, 
especially women. Almost half of these fractures occur at home, majorly after falls. Recently 
replacement of the fractured head or hemiarthroplasty (HA) of the shoulder for displaced 
comminuted proximal humeral fractures has shown promising results with better acceptance when 
compared to ORIF.  
Aims and Objectives: To assess the functional outcome of prosthetic replacement of comminuted, 
displaced proximal humerus fractures in elderly individuals. 
Methods: Design: Prospective observational type. Study duration: Two years. Study tool: Using 
a semi-structured pre-tested tool that included Constant Murley scores for functional outcomes. 
Data was collected using datasheets and entered in Microsoft Excel and analyzed using SPSS 
version 20. The compassion of Constant Murley scores was compared between the Neer’s III and 
IV parts across the follow-up months. A p-value of less than <0.05 was considered statistically 
significant.  
Results: We included around 20 patients who had Neer’s III and IV class of proximal humerus 
fractures. The majority of our study participants were males, belonging to 60-70 years age group. 
We observe that almost 90% of the study participants recovered well without any post-operative 
complications. We observed that the distribution of raw Constant Murley scores was statistically 
different between the class of fractures, at the first third and eighth month of follow-up 
respectively. Whereas in the first year and second year of follow up we did not find any statistically 
significant difference. 
Conclusion: Hemiarthroplasty can be considered as a vital option of comminuted, displaced 
proximal humerus fractures among elderly individuals. 
Keywords: Fractures, Humerus, Hemiarthroplasty, Functional Outcome, Constant score, Elderly, 
Postoperative complications, Displaced fractures, Constant Murley score. 
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Introduction
In general, proximal humeral fractures are 
termed as fractures at the surgical neck of the 
humerus or proximal to it. It affects 
commonly the elderly population of above 75 
years, especially women [1]. It is now 
regarded as the second most encountered 
upper extremity fracture over 60 years of age, 
followed by nonvertebral osteoporotic 
fractures and distal radius fractures. Recently 
there is an increase in the incidence, of about 
40% every 5 years after their 4th decade 
among females and 6th decade among males 
respectively. Almost half of these fractures 
occur at home, majorly after falls [2]. The 
main mechanisms behind proximal humerus 
fractures are owing to i) bending forces 
exerted at the surgical neck ii) Glenoid’s 
compressive loading in the head of humerus 
iii) the tension forces exerted on the 
tuberosities by the rotator cuff. Such fractures 
other than causing pain and discomfort for 
the elderly also results in poor quality of life 
[3]. 
These fractures can be classified into a 3- or 
4-part fracture namely: non-displaced, 
displaced or displaced with dislocation 
(which can further be classified as types A, B 
and C) [4]. Non-operative treatment remains 
the mainstay of management as the majority 
of the cases are either nondisplaced or 
minimally displaced. Fracture stability, 
assessed by radiographical methods and 
clinical examination, plays a vital role in 
determining the management. Open 
Reduction and Internal Fixation (ORIF) 
remains the most performed surgical 
procedure for proximal fracture humerus. 
However, in the case of depressed fractures 
or comminuted fractures involving >40% of 
the articular surface are often non-
reconstructable [5,6]. 
Recently replacement of the fractured head or 
hemiarthroplasty (HA) of the shoulder has 
shown promising results with better 
acceptance when compared to ORIF for such 

fractures. The success of this procedure 
depends on the condition of the rotator cuff 
and the degree of non-union. Perhaps it is 
noted that majority of the elderly individuals 
experiencing such fractures have poor rotator 
cuff morphology. Recent studies have shown 
that prosthetic replacement has convincing 
results among elderly individuals with 
comminuted or displaced fractures. Thus we 
did a study with a aim of assessing the 
functional outcome of prosthetic replacement 
of comminuted, displaced proximal humerus 
fractures in elderly individuals [7-9]. 
Methods 

Study design, setting and participants 
We did our study as a prospective 
observational type, where we selected 20 
patients conveniently with the inclusion 
criteria age more than 55 years, Neer’s (III 
and IV) part fractures & Neer’s (III and IV) 
part fracture-dislocations admitted to the 
Department of Orthopaedics, Govt Rajaji 
Hospital, Madurai, Tamil Nadu. We 
excluded patients having compound fractures 
and who had neurological comorbidities. We 
did this study over a period of 2 years (Jan 
2019- 2020).  

Study tool 
We collected data using a semi-structured 
pre-tested questionnaire which included 4 
domains i) demographic details ii) 
examination details and radiological findings 
ii) pre-operative assessment and iv) post-
operative assessment. We collected clinical 
details and radiological investigations 
including x rays.  
Study procedure 
The pre-operative evaluation among the 
patients included a full clinical examination 
of the extremity including neurovascular 
status, investigation profile, X-ray 
(anteroposterior, axial view, and scapular 
view), CT with 3D reconstruction of the 
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affected shoulder. All patients were operated 
under regional or general anaesthesia 
depending on the clinical status with a beach 
chair position with arm by side. We opted for 
a delto-pectoral approach, advancing through 
the delto-pectoral groove along with the 
lateral reflection of the cephalic vein. Once 
the subdeltoid space is identified from the 
delto-pectoral interval, depending on the 
duration of injury, presence of fracture 
hematoma and formation of scar tissue 
further soft tissue management is planned. 
Once the tuberosities were identified, we 
used 1-0 polyester sutures to retract the 
tendon-bone junction. A prosthetic head was 
matched based on the humeral head and the 
shaft was prepared for the implantation of the 
stem. PMMA bone cement was used to fix 
the stems. Once the medullary cavity was 
fixed with absorbable blocker bone cement 
(Refobacin-PalacosÒ, Heraeus, Hanau, 
Germany) was placed using a gun, followed 
by insertion of the prosthesis. Drain removal 
was done on the 2nd post-operative day, with 
suture removal between 12-15th 
postoperative days. Pendular exercises were 
encouraged in the 4th week and overhead 
abduction by the 6th week. Daily follow up 
was done up to 15 days, and monthly follow 
up thereafter using X-rays and CONSTANT 
score up to 2 years. The CONSTANT 
shoulder scores consisted of 8 parameters 
namely pain, arm positioning, external 
rotation, forward flexion, the strength of 

abduction, internal rotation, activity check, 
and lateral elevation. The total scores ranged 
from 0 to 100.  
Statistical Analysis 
Data was collected using datasheets and 
entered into Microsoft Excel and analyzed 
using SPSS version 20. Continuous variables 
were summarized as mean (SD) or median 
(IQR) based on normality. Categorical 
variables were summarized as frequency and 
proportions. The compassion of 
CONSTANT scores was compared between 
the Neer’s III and IV parts across the follow-
up months. The scores can be further 
categorized into >30 as poor, 21-30 fair, 11-
20 good, and <11 as excellent. A p-value of 
less than <0.05 was considered statistically 
significant.  

Results 
We enrolled a total of 20 cases who had 
comminuted and or displaced proximal 
humerus fractures. Everyone agreed to 
participate in the study and everyone was 
followed up for the period of 2 years with no 
loss to follow up. We observed that majority 
of our study participants were belonging to 
the 60-70 age group, with almost equal 
representation of both genders, around 55% 
had a right-sided injury, while 60% 
constituted Neer’s IV part fracture. Around 
55% had accidental fall as the mode of injury 
(Table 1)

Table 1: Study characteristics of the study participants (N=20) 
Characteristics Frequency (%) 
Age group 
50-60 years 5 (25.0) 
60-70 years 11 (55.5) 
>80 years 4 (20.0) 
Sex 
Female 8 (40) 
Male 12 (60) 
Side of injury 
Left 9 (45) 
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Right 11 (55) 
Type of fracture 
3 parts 8 (40) 
4 parts 12 (60) 
Mode of injury 
Accidental fall 11 (55) 
RTA 9 (45) 

Table 2 explains the distribution of postoperative complications among the study participants. We 
observe that almost 90% of the study participants recovered well without any post-operative 
complications while two of them had an infection as their follow-up complication. Only one patient 
reported to have paresthesia following the surgery 

Table 2: Follow up characteristics of the study participants (N=20) 
Post-operative complications 
Absent 18 (90) 
Present (Infections) 2 (10) 
Paresthesia 
Absent 19 (95) 
Present 1 (5) 

 
Table 3: Association between Constant score categories among the Neer’s classification 

through the follow up period. (N=20) 
CONSTANT score Categories 3 parts, N (%) 4 parts, N (%) P value 
Preoperative score Poor 8 (100) 12 (100) 0.12 
at 1st month Good 2 (25) 3 (25)  

1  Fair 6 (75) 9 (75) 
at 3rd month Good 7 (87.5) 4 (33.3) 0.028* 
 Fair 1 (12.5) 8 (66.7) 
at 6th month Good 8 (100) 8 (66.7) 0.117 
 Fair 0 (0) 4 (33) 
at 1yr Very Good 1 (12.5) 0 (0) 0.241 
 Good 7 (87.5) 10 (83.3) 
 Fair 0 (0) 2 (16.7) 
at 2yrsa Very Good 2 (25) 0 (0) 0.112 
 Good 6 (75) 10 (83.3) 
 Fair 0 (0) 2 (16.7) 

We observe that there was no significant difference with respect to their distribution of constant 
scores between the three and four-part fractures pre-operatively. Comparing the categorization of 
constant scores during the follow-up period showed that there was a significant difference with 
respect to the distribution of scores between the three and four parts fracture at the following 
month, (P value < 0.05). While all other follow-up periods showed that there was no statistical 
association with respect to the distribution of scores between the Neer’s III and IV part fractures 
(P value > 0.05) (Table 3) 
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Figure 1: Distribution of constant scores between the Neer’s III and IV part fractures 

during follow up 
Fig 1 explains the distribution of raw constant scores between the Neer’s III and IV part fractures 
during follow up. We observed that the distribution of raw scores was not statistically significant 
preoperatively, while there was a statistically significant difference in the distribution of constant 
scores at the first third and eighth month of follow-up respectively. Whereas at the first year and 
second year of follow up we did not find any statistically significant difference. 

Discussion 
Taking into account of the limited clinical 
studies documenting the various treatment 
modalities available for comminuted 
proximal humerus fractures, there is no single 
type of surgical intervention that causes 
complete cure but is considered superior to 
nonsurgical treatment in improving 
functional outcomes [10]. Hemiarthroplasty 
is still regarded as one of the best operative 
options for comminuted, displaced proximal 
humerus fractures, that are mainly non-
reconstructable. Many studies have reported 
that Hemi-arthroplasty surgeries can reduce 
the pain and suffering of the individuals who 
had sustained proximal humerus fractures 
which have resulted in increased quality of 
life among them during their follow-up 
period [11,12]. Despite this evidence, there 

are a few studies that have questioned the 
long-term effectiveness as some patients 
have shown only good to fair results with 
respect to pain control and resumption to 
activities of daily living [13,14]. 
With respect to the forward elevation 
following hemiarthroplasty of humerus 
fractures, it ranges between 20 to 180° with 
an average of 110°. Despite several studies 
showing varied results, hemiarthroplasty has 
constantly shown very low prosthetic 
revision rates with a high survival rate of 
about 97% at the end of one year of follow-
up, 95 % at 5 years, and around 94 % by the 
end of 10 years of follow-up. Perhaps a few 
studies showed that the functional outcomes 
of more than 50% of the patients remained 
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unsatisfactory by the end of 10 median years 
of follow-up [15]. 
Our study showed that the distribution of 
complications following Hemiarthroplasty 
was very low. This finding was again found 
to be similar to a study done by Gierer et al 
who also reported minor complications 
following hemiarthroplasty [16]. Studies 
specifically randomized controlled trials 
comparing open reduction and internal 
fixation with hemiarthroplasty have shown 
varying results with respect to the final 
outcome. A study done by Boyle et al has 
shown that both these operating procedures 
give comparable results for acute fractures 
[17] Certain studies have shown that 
hemiarthroplasty is better when compared to 
open reduction and internal fixation thereby 
resulting in better functional outcomes 
among the elderly [18,19]. 
In our study, we found the distribution of raw 
constant scores between the Neer’s III and IV 
part fractures during follow up was 
statistically different during the post 
operative intervals first, the third and eighth 
month of follow-up respectively. Whereas at 
the first year and second year of follow up we 
did not find any statistically significant 
difference. Similar results we observed from 
various other prospective studies done from 
varied clinical settings, which also showed a 
significant difference with respect to the 
Murray constant scores during the time 
period of follow ups across the Neer’s groups 
[14,20]. 
Study done by Gadea et al have documented 
that open reduction and internal fixation had 
lesser constant scores when compared to 
hemiarthroplasty cases during the one-year 
period of follow-up. (18) But interestingly it 
was observed that avascular necrosis of the 
humerus head was a significant determinant 
of the functional outcome [21,22]. Among 
cases operated by open reduction and internal 
fixation where it was noted that patients with 

avascular necrosis of the head of the humerus 
had lower constant scores when compared to 
cases who had no avascular necrosis and had 
results comparable with hemiarthroplasty 
[23,24]. A few studies have reported that 
during the long-term follow-up of cases, 
complications such as non-union was 
reported in around 1/5 of the cases, followed 
by infection and paresthesia [25]. Studies 
have even reported infection rates can be as 
high as 8%, while a few studies have 
interestingly reported that heterotopic 
ossification can occur in about 8-9% of cases 
but does not result in limitation of functions 
[26]. This finding contrasted with our study 
findings as our study reported much lower 
complication rates; this could be due to 
differences in patient characteristics, 
comorbidity pattern, and incidence of 
intraoperative complications among the 
studies. The development of newer prosthetic 
designs such as 4th generation EPOCA-
C.O.S.-humeral head prosthesis with 
reconstruction exactly fitting the anatomical 
configuration is on a rise. In accordance with 
this nowadays primary prosthetic 
replacement of the community humorous 
head is gaining importance.  

Conclusion and Recommendations 
Through our study, we conclude that despite 
the development of new implants, the 
management of comminuted proximal 
humerus fractures poses a huge challenge for 
the operating surgeon, owing to factors such 
as osteoporosis and subsequent implant 
failure. In these cases, prosthetic replacement 
using hemiarthroplasty serves as a vital 
treatment option with the advantage of lesser 
incidence of complications, lesser blood loss 
and reduced incidence of secondary revision 
surgeries. Thus, we recommend the use of 
hemiarthroplasty for shattered humeral head 
fractures specifically among the elderly for 
early functional recovery and good quality of 
life. 
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