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ABSTRACT

Background: Unstable fractures of the proximal humerus present a significant surgical challenge despite the variety of
treatment options available. One effective surgical method for managing these fractures is the use of a proximal humerus
locking plate. This approach provides stability and support to the fracture site, facilitating proper healing and potentially
improving patient outcomes. The aim of this study was to evaluate the outcome of treatment of unstable proximal
humeral fractures with proximal humeral locking plate.

Methods: This prospective study was conducted in the the Department of Orthopedic Surgery, National Institute of
Traumatology and Orthopedic Rehabilitation (NITOR), Sher-e-Bangla Nagar, Dhaka, Bangladesh during the period
from January 2009 to December 2010. A total of 100 patients aged over 18 years were included in the study. Patients
with open, pathological and ipsilateral distal fractures in the same limb were excluded from the study.

Results: The mean age of patients with unstable proximal humerus fractures was 41.53 years, ranging from 23 to 78
years. Most patients were male and primarily in business occupations. Fracture types included three-part fractures
(53%), four-part fractures (7%), and fracture dislocations (40%). The mean time to plate fixation was 18 days, with a
range of 2 to 78 days. High-velocity accidents caused 93% of injuries. Complications included avascular necrosis (7%),
screw loosening (7%), and subacromial impingement (13%), with no reoperations needed.

Conclusions: The result of the study demonstrates that the proximal humeral locking plate provides sufficient fracture
stabilization in the treatment of unstable proximal humeral fractures.
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INTRODUCTION of the proximal humerusare more frequent than fractures

of the hip region.* In the younger patients, high energy
The incidence of proximal humeral fractures is between trauma is the cause and displacement are often more
4% to 5% of all fractures.>® They occur most commonly severe. Some patients have an associated dislocation. Most
in the elderly. In people older than 60 years, the fractures of these fractures are stable and can be treated
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conservatively.> However unstable displaced fractures
have high morbidity, especially in older patients.

Operative treatment of proximal humerus fractures
remains a significant challenge. Accurate reduction and
stable fixation of proximal humeral fractures remain a
technically demanding procedure in shoulder surgery. The
introduction of new implants has created additional
controversy regarding the best possible way for providing
stable fixation.®

The Neer system is commonly used to classify the
proximal humeral fractures. It is based on the presence or
absence of displacement or angulation of one or more of
the four major segments of the proximal humerus.” Based
on the epiphyseal line the four major segments of the
proximal humerus are the anatomical head, the greater and
lesser tuberosities, and the proximal shaft.® Associated
anterior or posterior dislocation of the humeral head can
be easily incorporated into this classification system. Over
the last decades several techniques have been applied to
the treatment of proximal humeral fractures. Widely
accepted is the initiation of a conservative treatment
regimen for undisplaced fractures; however, the ideal
treatment for displaced fractures, especially three- and
four-part fractures, is still the center of scientific debate.
Many different implants have been tested and investigated,
demonstrating lack of concrete results.® The treatment goal
is to achieve a painless shoulder with full function. Various
methods have been used, including kirschner wire fixation,
suture fixation, external fixation, tension band fixation,
rush pin fixation, intramedullary nailing, and prosthetic
replacement with plating.’® Recent advances in fracture
fixation technology have led to the development of fixed
angled locked plates that maintained angular stability
under load. Biomechanical data suggest that these implants
can resist physiologic loads in osteoporotic bone and may
provide an alternative to the hemiarthroplasty.*!

The objective of the study was to evaluate the results of the
treatment of proximal humeral fractures fixed by proximal
humeral locking plate system.

METHODS

This was a prospective study and was conducted in the
Department of Orthopedic Surgery National Institute of
Traumatology and Orthopedic Rehabilitation (NITOR),
Sher-e-Bangla Nagar, Dhaka, Bangladesh during the
period from January 2009 to December 2010. A total of
100 cases of patients of diagnosed displaced fractures of
the proximal humerus of both male and female
wereincluded in the study.

Inclusion criteria
Patients with closed displaced three or four-part fractures

and fracture dislocations, age above 18 years, the patients
who are mentally fit and physically alert (ASA-group 1-3),

and patients without any neurological deficit were
included.

Exclusion criteria

Patients with open fracture, pathological fracture, previous
shoulder surgery, chronic shoulder pain, and ipsilateral
upper limb fractures were excluded.

A standardized semi-structured data collection sheet was
used to collect necessary information and face to face
interview. Necessary information was collected by
reviewing related medical reports. A semi structured
questionnaire was developed in English. The questionnaire
was developed using the selected variables according to
the specific objectives. Also record desired variables from
admission record, history sheet and related medical
records. Data were checked immediately after completing
interview and review of necessary investigation reports. In
all cases, a detailed history, clinical examination, and
relevant investigations were done. X-rays of the affected
shoulder (anteroposterior and lateral views), complete
blood count, random blood sugar, and serum creatinine
were done routinely. Any associated illnesses such as
hypertension, diabetes mellitus, pulmonary problems, and
concomitant injuries were treated accordingly. As soon as
the patient's general condition got settled the patient
underwent operation. In all cases, antibiotics were given
intravenously just prior to the operation. Surgery was
performed on average within three weeks of injury.

The patients were followed up on an outpatient basis for
six months postoperatively at intervals of three weeks.
They were requested to attend with check x-rays of the
shoulder of the affected side. At each follow-up, patients
were evaluated with history, clinical examination, and
radiographs.

Postoperative complications, if any were noted and
adequately managed. Patients were repeatedly taught
about the rehabilitation program and immediate feedback
was taken. All relevant data were collected from each
respondent by use of an interview schedule, and
investigations in a predesigned format. Patients were given
full autonomy to participate in the study and informed
written consent was obtained.

Statistical analysis

All data were recorded systematically in preformed data
collection form and quantitative data was expressed as
mean and standard deviation and qualitative data was
expressed as frequency distribution and percentage.
Statistical analysis was carried out by using Statistical
analysis was done by using SPSS (Statistical Package for
Social Science) Version 11.5 for windows. Ethical
approval regarding the study was obtained from the
institutional ethical review committee.

International Journal of Research in Orthopaedics | September-October 2024 | Vol 10 | Issue 5 Page 885



Mondol PK et al. Int J Res Orthop. 2024 Sep;10(5):884-889

RESULTS

Table 1 shows that out of 100 patients in 20-29 and 50-59
age groups, each representing 27% of cases. The 30-39 and
40-49 age groups each account for 20% of fractures.
Notably, there are no reported cases in the 60-69 age
group, while the 70-79 age group comprises 6% of the
cases.

Table 1: Age distribution of the respondents.

| Age in years Frequency  Percentage |
20-29 27 27
30-39 20 20
40-49 20 20
50-59 27 27
60-69 0 0
70-79 6 6

= Male

= Female

Figure 1: Gender distribution of the respondents.

Figure 1 shows that gender distribution of the respondents.
Vast majority (80%) of the patients were male and the rest
(209%) female giving a male to female ratio of roughly 4:1.
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Figure 2: Occupational distribution of the
respondents.

Figure 2 shows that occupational distribution of the
respondents. Business was the main occupation (40%).
However, a significant number of patients were drivers
(20%). The rest were students (13%), service holders

(7%), workers (7%) and housewives (6%) and farmers
(7%).

Table 2 shows that clinical characteristics of the
respondent. Of the 100 patients, 60% presented with left
sided proximal humeral fracture and 40% with right side
fractures. The most common type of fracture pattern is the
3-part fracture, accounting for 53% of cases, 7% with four-
part fractures and 40% with fracture dislocations. In 80
percent cases proximal humeral locking plate was fixed
within 3 weeks of occurrence of fracture while in the rest
(20%) of cases, fixation was done after 3 weeks of the
fracture. The mean interval between injury and nail
fixation was 18 days and the minimum and maximum
intervals were 2 and 78 days respectively. Vast majority
(93%) of injuries were caused by high velocity traumai.e..;
road traffic accident and fall from height and only one
(7%) was of low velocity injury i.e.; due to simple fall.

Table 2: Clinical characteristics of the respondent.

Characteristics Frequency Percentage
Affected Right 40 40
limb side Left 60 60
SHEEN 53 53
fracture
Type of
fracture 4-part 7 7
fracture
pattern
Fracture
. . 40 40
dislocation
Time <3 weeks 80 80
interval
(plate >3 weeks 20 20
fixation)
_ !—h_gh velocity 93 93
Mechanism Injury
of injury Low velocity 7 7
injury

Table 3 shows that distribution of patients according to
range of movement. According to the constant scoring
criteria the forward flexion of shoulder was 610-900 in
(13%) patients, 910-1200 in (33%) patients and 1210-1500
in (53%) patients. According to the constant scoring
criteria the abduction of shoulder was 610-900 in (14%)
patients, 910-1200 in (73%) patients and 1210-1500 in
(13%) patients. According to constant score criteria (66%)
patients can externally rotate their shoulder with hand
above head and elbow forward, (20%) patients can do it
hard behind head and elbow backward, (7%) each can do
it either with hand behind head and elbow forward or hand
above and elbow backward. According to constant scoring
criteria the dorsum of the hand reaches D12 vertebra in
(13%) patients, waist in (60%) patients, sacroiliac joint in
(7%) patient, buttock in (13%) patients amd thing in (7%)
patient.

Table 4 shows that complications of the respondents.
During the course of the study (13%) patients developed
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superficial infection, (7%) patient developed delayed
union, (13%) patients subacrominalimpringement.
Avascular necrosis, loosening of head screw, perforation
of the head by screw was seen in (7%) patient each.
Radiological evaluation revealed varus malunion in (20%)
and subluxation of head in (26%) patients.

Table 3: Distribution of patients according to range of
movement.

I Range of movement ~ Frequency Percentage |

Flexion movement (range of motion)

61°-90° 13 13
91°-1520° 33 33
1210-150° 53 53
Abduction movement (range of motion)

61°-90° 14 14
910-120° 73 73
121°-150° 13 13

Rotatory movement
Hand above head and

elbow forward 66 66
Hand behind head and

7 7
elbow forward
Hand above head and 7 6
elbow backward
Hand behind head and 20 20

elbow backward
Internal rotatory movement

D12 13 13
waist 60 60
Sl joint 7 7
Buttock 13 13
Thigh 7 7

Table 4: Complications of the respondents.

| Complications

Superficial infection 13 13
Delayed union 7 7
Su_bacrommallm- 13 13
pringement

Avascular necrosis 7 7
Loosening of head screw 7 7
Screw perforation of head 7 7
Varus malunion 20 20
Subluxation of head 26 26

Figure 3 shows that that distribution of patients according
to status of fracture union. At final follow up (93%)
patients showed union of the fracture and in (7%) patient
union was delayed.

Figure 4 shows that outcome of the respondents. To
determine the final outcome of the study the good and fair
grades according to constant score was treated as
satisfactory group and the poor grade was treated as
unsatisfactory group. So a total (80%) patients were in the

satisfactory group and only (20%) patients were in
unsatisfactory group.

= No
=Yes

Figure 3: Distribution of patients according to status
of fracture union.

= Satisfactory

= Unsatisfactory

Figure 4: Outcome of the respondents.
DISCUSSION

Proximal humeral fracture is not an uncommon problem
encountered in the accident and emergency department of
a hospital. However, there is a trend towards treating most
of the fractures conservatively hoping that nature would do
the best. Displaced proximal humeral fractures always
presented a problem in management. According to Neer’s
classification displacement is defined as greater than 45
degree of angulation or 1 cm of separation of individual
parts.” The results of current study demonstrates that mean
age of patients included in the study was 41.53 years and
the youngest and the oldest patients were 23 and 78 years
old respectively. Majority (80%) of the patients were male
and business was the main occupation. Ishaq and his
associates reported the average age at which the proximal
humeral fractures occurs was 41.21 years and the highest
and lowest age in his study were 20 and 58 years
respectively. From these two studies it is evident that the
proximal humeral fractures in our country seems to occur
in early middle aged population. But the studies conducted
by Young et al, Hintermann et al showed that relatively
older people are affected by the fractures of the proximal
humerus.*?*3 The younger group is characterized as trauma
group who sustained the fracture usually due to some high
energy mechanism of injury. The older patients often have
osteoporotic bone and sustained comminuted fractures
even after trivial trauma. High energy trauma following
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road traffic accident occurs most commonly in young
active people who are usually the earing members of the
family. In the present series, in (93%) patients, the fracture
was caused by high energy trauma, whereas in only (7%)
patient the cause was a fall and she was a 78 years old
patient. In a series by Court-Brown et al, 90.5% of the
fractures had been caused by a simple fall, 4 percent by
road traffic accident, 3.2 percent by fall from height and
1.6 percent by a direct blow. Incidence of proximal
humeral fractures by road traffic accident in our country is
more due to lack of knowledge about traffic rules, most of
the drivers are illiterate, reluctant to abide by the traffic
rules.? The mean age being 41.53 years meaning that the
younger age group are the major sufferers in thus series
and the coincides with the high energy trauma. There were
(80%) males and only (20%) female patients. In another
study, the mean age was 66 years (range 40 to 86 years)
and 73.6 percent were female and 27.40 percent were
male. In this study the fracture occurred at a lower age
group than the study done by Young et al. This is probably
due to the fact that the average life expectancy in region is
much lower than that of western world. In another study
by Hintermann et al, the mean age was 72 years, and the
female was 78.57 percent and male was 21.43 percent. The
age difference is due to the same cause as mentioned
before. In this country, the females are still lagging behind
engaging themselves in household activities and male, the
principle earning member of the member usually are
working outside and more prone to road traffic accident.
Of the 3 (three) women in this series interestingly two were
well educated working women. In the present series, the
left side was more affected (60%) than the right (40%). In
a series by Hintermann et al, the right side (57%) was more
affected than the left side (43%). Whereas, in this series by
Young et al, right and left humerus was almost equally
affected. The cause of left side involvement is probably
due toh unpreparedness following high velocity injury in
mosr of the cases.’?*® In the present series, the basis of
diagnosis was clinical examination and radiological
evaluation of the affected part in both anteroposterior and
lateral views. All the cases were displaced three or four
part fractures and some were also associated with
dislocation of the humeral head and all were treated by
open reduction and internal fixation with proximal
humeral locking plate. After operation long arm back slab
was applied and kept for 2 weeks till the stich removal.
Pendular exercise was started as early as 2" week.
Physiotherapy is vital for early recuperation of the patient
and is supervised very closely in almost all patients. Only
two patients (13%) developed superficial wound infection
and were treated by regular local wound dressing with
local and systemic antibiotic according to the culture and
sensitivity report. Not a single patients developed deep
infection in contrast to the series published by Zyto et al,
where it was 10 percent.** In this series at the time of
operation all the fractures were closed, during operation
strict asepsis was followed on every step and broad
spectrum intravenous antibiotic was given for three days.
Initial recovery was uneventful in all the cases except two.
In two there was superficial infection and in another there

was persistant subluxation which needed to be corrected
under C-arm guidance. Only one patient (7%) did not show
complete union even at 6 months. In a series by Neer et al,
18.60 precent patients developed avascular necrosis of the
head of the humerus.'® Another series by Hintermann et al
using modified angled plate showed avascular necrosis in
4.76 percent of his patients. In the present series only one
(6.7%) patient developed avascular necrosis. It indicates
that blood supply of the humeral head had not been
critically impaired by open reduction and internal fixation
by proximal humeral locking plate.® In a series by
Hintermann et al, displaced proximal humeral fractures
were treated by modified hip blade plate. After one year
follow up their satisfactory result was 65.85 percent and
unsatisfactory result was 34.15 percent. Among 42 cases
in their series, 2 cases developed avascular necrosis
possibly due to the hip blade removing more bone during
its insertion into the humeral head.*® Neer et al experienced
86% satisfactory results with a suture tension band
technique.” Jaberg at al reported 95% fracture union with
closed reduction and percutaneous pinning but noted pin
tact infection in 7% cases.'® Kristianses et al reported only
45% satisfactory results using an AO T plate for 3-part
fractures.!” Early clinical results using locking proximal
humeral plate have been promising though not without
complications. Friess et al reported a 50% good constant
score. There were 3 cases of osteonecrosis, 2 nonunions
and 19 fractures (26%) with vasus malalignment. Tin this
series there are cases (20%) of varus malalignment.
Alignment can be better maintained by augmenting the
proximal fixation with sutures placed the rotator cuff and
attached through the locking plate.*® In the present series
proximal humeral locking plate showed satisfactory result
in 80 percent and unsatisfactory result in 20 percent. Only
one (7%) cases showed avascular mecrosis. Obviously
narrow dissection did not jeopardize the already
compromised blood supply

The study has several limitations. There was difficulty in
classifying many of the fractures and as only X-rays was
used for diagnosis in many cases there were inter observer
variation. There was wide range of age and interval of
trauma and fracture fixation which may influence the
outcome. Wide range of fractures with different type of
hard and soft tissue trauma also should be accounted for.
The intra operative decision to use supplemental sutures or
wire fixation or additional lag screw may influence the
subsequent recovery.

CONCLUSION

The management of proximal humeral fractures
constitutes a diagnosis as well as therapeutic dilemma.
Locking plate fixation appears to be a good option for
majority of patients with unstable proximal humeral
fractures with good functional outcome. Although there
are some limitations of the study still the early are
inspiring. Based on the study finding and review of current
literature, open reduction and internal fixation of three and
four part fractures of the proximal humerus with proximal
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humeral locking plate can be strongly recommended in an
attempt to achieve a satisfactory and stable reduction.
Regardless of whether or not the humeral head is
dislocated.
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