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INTRODUCTION 

Proximal humerus fractures represent one of the most 

common fractures of upper limb in the elderly. They 

account for 10% of all fractures in patients over the age 

of 65 years and are the third most common fracture in the 

elderly. Seventy-five percent of these fractures occur in 

patients >60 years of age.
1-3

 The management of these 

fractures can be a significant challenge especially in the 

presence of osteoporosis and multiple fracture segments. 

Treatment options include conservative therapy, fixation, 

and arthroplasty.
4-6 

In general, displaced two, three, and selected four part 

fractures are treated by internal fixation. In three and four 

part proximal humerus fractures, fixation and arthroplasty 

are superior to conservative treatment.
7
 Fixation is the 

best option for preserving bone alignment, joint surface 

congruity, humeral head vascularity and stability to allow 

early mobilization.  

The option of locking plate technology has become a 

growing trend for the treatment of proximal humerus 

fractures. The ability of screws to lock to a plate gives 

angular stability to the construct and maintain 
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postoperative reduction during early functional 

rehabilitation.
8
  

Locking plates minimized the peak stress at the bone 

implant interface making them better suited for 

osteoporotic bone as they had less implant loosening and 

migration. In regards to humeral head vascularity, 

locking plates screws do not compress the plate against 

the bone. Danger of a high compressive force on bone by 

showing that plate bone contact disturbed periosteal 

blood circulation. This issue can only be avoided when 

stabilization requires no frictional forces between the 

implant and fracture fragments. Locking plates avoid this 

problem by interlocking the screw head to the plate.
9
 In 

doing so, the plate now acts as a force carrier. In 

conventional plating, the plate and bone act as a force 

carrier, which is accomplished by friction between plate 

and bone. 

The present study was aimed to evaluate results with 

respect to clinical and radiological union of the fracture, 

complications and ambulatory status of the patients 

assessed by follow up X-rays and movements. 

METHODS 

This was a prospective study conducted by the 

department of Orthopaedics, Sir. T. Hospital, Bhavnagar, 

from June 2008 to March 2010, with 20 patients who 

suffered with complex proximal humerus fractures and 

underwent surgical treatment with proximal humerus 

locking plates.  

This study was approved by the Institutional ethics 

committee and informed consent was taken from all the 

patients. After admission into the hospital complete 

history of the patient was noted in a proforma. General 

and local examination was done. Primary treatment was 

given with analgesics to reduce the pain. Cardiovascular 

and pulmonary functional assessment was done.  

Prophylactic treatment was given for tetanus. Fractures 

were classified according to AO classsification.
10 

Operative procedure 

The patients received prophylactic antibiotics 2 hours 

before surgery. Patients were given general anaesthesia 

by brachial plexus block technique. Patient was placed in 

supine position on operating table, by putting small sand 

bag under the spine and medial border of scapula with 

elevation of head of table 30
0
 to 45

0
. 

Incision 

A deltopectoral approach was used with minimal soft 

tissue dissection. Skin incision was made and pectoralis 

major retracted medially and deltoid laterally after 

splitting them, short  head of biceps and 

corachobrachialis  with tip of coracoids process was 

detached and retracted medially, behind them pass a blunt 

instrument between capsule and sub scapularis muscle 

then incise capsule to enter into joint. 

 

Figure 1: Positioning of the patient.           

 

Figure 2: Marking of the delto-pectoral incision used 

for the proximal humeral locking system plate 

insertion. 

Reduction 

It is eased by tension banding the infra-supraspinatus and 

the sub-scapularis in a first step. Depending on the 

fracture pattern, first the tubercles and the head fragment 

are reduced directly through the fracture gaps and their 

reduction is maintained by K-wires. In severely impacted 

valgus four part valgus fractures, the rotator cuff has to 

be opened alongside the fracture leading through the 

major tubercle to check for anatomic reduction. This 

holds also true when selected head split fractures are 

treated with plates. K-wires for temporary fixation should 

be placed in a way that they do not hinder the later plate 

positioning. To obtain a correct plate position two 

positioning wires are recommended. The first one 2–4 

mm lateral to the bicipital groove and the second one 5–7 

mm below the tip of the major tubercle. 

Before the plate is fixed to the shaft with a cortical screw, 

the tension bands are inserted through the holes on the 

rim of the plate and then the plate is settled between the 

positioning wires and fixed with a cortical screw.  

By traction on the tension bands the head segment is 

approached to the plate. After attachment of the aiming 

device, temporary fixation takes place by K-wires 

inserted through the drill sleeves. C-arm control takes 

then place under stable conditions allowing rotation of 
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the humeral head to obtain an antero-posterior and trans-

axial X-ray. Insertion of the angular stable screws into the 

head fragment maintains the position of the latter. Before 

insertion of the head-locking screws it is important to pull 

on the tension bands to bring the head fragment in close 

contact with the plate. This prevents varus malposition. 

The number and position of screws is dependent on the 

bone quality and the fracture configuration. In good bone 

stock 4–6 screws are sufficient, whereas in poor bone 

stock multiple fixation points using all screws is 

recommended. If inferomedial support is missing a slight 

impaction combined with an oblique-locked screw seems 

to achieve more stable medial column support and allow 

for better maintenance of reduction. Accurate 

measurement of screw length in osteopenic bone is 

difficult to obtain using a drill or a K-wire as a measuring 

device. Direct measuring with the depth gauge, after 

drilling the lateral cortex prevents penetrating the joint 

cartilage. The tips of the screws should stay 3–5 mm 

below the joint line. Too long screws with primary screw 

perforation during operation are one the major 

complications reported in the first series, which can be 

prevented following these precautionary measures. The 

plate is then fixed to the shaft. For this fixation head-

locking screws or cortical screws can be used depending 

on the bone quality and according to the preference of the 

surgeon. The tension bands are then tightened to prevent 

secondary fragment displacement of broken tubercula 

during the early rehabilitation. 

 

Figure 3: Insertion of proximal humerus locking plate 

with screws at the exact position needed. 

Postoperative care 

Postoperatively patients were given with parenteral 

antibiotics for 5 days and oral antibiotics for 5 days. They 

were informed to use shoulder immobilizer. First 

postoperative dressing was done after 48 hours and 

drainage tube was removed. Second dressing was made 

on fifth postoperative day. Stitches were removed on 

tenth to twelth postoperative day. Patient was discharged 

after stitch removal. Postoperative check X-ray was done 

after removal of drainage. It was assessed for the proper 

reduction, alignment/varus/valgus, screw sizes. 

Patients were instructed to do the elbow mobilization, 

pendular and griding exercises passively after three 

weeks of surgery and active exercises after 6 weeks of 

surgery under the guidance of a physiotherapist.  

 

Figure 4: Postoperative X-ray image. 

Follow up 

Follow up was done on every month up to 3 months. On 

each follow up radiological assessment was done for 

checking the bone union. Functional evaluation of 

shoulder at final follow up was done using Constant-

Murley score.
11

 

RESULTS 

Table 1 presents the sociodemographic characters of the 

study participants. In the present study, a total of 20 

patients were involved in the study. The mean age of the 

patient was 52 years; most of them were of old age. 

Maximum number of patients belonged to age group 51-

70 years, so proximal humerus fracture is common in old 

age due to osteoporosis. Females are more affected than 

males. The most common mode if injury is low velocity 

trauma i.e. fall while walking or fall in bathroom. 

According to Neers classification 12 patients had three 

part fractures, 06 patients had two part fractures and 2 

patients had 4 part fractures.  

Table 2 shows the operating factors involved in the study. 

Patients were operated within average 3 of days. The 

average operative time for proximal humerus platting was 

1 hour. As the learning curve of it is long, surgery 

requires expertization and experience which reduces the 

surgical time further. The average blood loss is 300 cc-

500 cc. Eight out of twenty patients required blood 

transfusion in which there was more blood loss. 

Fracture union was depicted in Figure 5. Average time 

for clinical union was 60 days, while average time for 

radiological union is 90 days taken in the study. 
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Table 1: Socio-demographic characteristics of the 

patients. 

Variables Values 

Mean age of the patients 52 

Sex distribution No. of patients (n =20) 

Males 09 

Females 11 

Type of injury  

High velocity  07 

Low velocity 13 

Type of fractures based 

on Neer,s classification 
 

Two part 06 

Three part 12 

Four part 02 

Table 2: Operating factors involved in the study. 

Factors  

Trauma surgery interval (in days) 2.36 days 

Average operative time (in hours) 01 

Average blood loss (in cc) 300-500 

No. of patients required blood 

transfusion 
08 

 

Figure 5: Time in days for union of fractures. 

Postoperative reduction time was shown in Table 3. In 

our series, anatomical reduction was achieved in 40% 

cases, near anatomic reduction in 44%, relative reduction 

in 16%, varus alignment in 0% of the patients. 

Table 3: Postoperative reduction percentages. 

Reduction Percentage (%) 

Anatomical reduction 40 

Near anatomical reduction 44 

Relative reduction 16 

Varus alignment 00 

Complications were presented in Table 4. Postoperative 

complications were encountered in 2 out of 20 patients. 

One patient developed wound infection one was a 

superficial wound infection that settled with antibiotics 

while the other one patient required surgical debridement. 

Delayed complications were seen in 10 cases. Stiffness in 

shoulder joint was seen in six patients, whereas abduction 

weakness in four patients. Subluxation was not occurred 

in any of patient. No patients had shown implant related 

complications. 

Table 4: Complications. 

Type of complications No. of patients 

Early complications  

Instability 00 

Suluxation 00 

Dislocation 00 

superficial infection 01 

Deep infection 01 

Delayed complications  

Stiffness 6 

Abduction weakness 4 

Subluxation 0 

Implant related complications Nil 

Final outcome of the study after final follow up was done 

by constant scoring system as given in Table 5. All the 

cases were followed up for an average 3 months. The 

average score was 65 out of 100 points. 36% patients had 

shown excellent results, 53% patients had shown good 

results and poor results were seen in 11% of cases. 

Table 5: Final outcome of the study.         

Scoring No. of patients (%) 

Excellent 36 

Good 53 

Poor 11 

DISCUSSION 

Treatment of proximal humerus fractures is very 

challenging. Several techniques and devices have been 

used for the fixation of these fractures. The main aim of 

treatment is the restoration of limb function. In the 

present study, the clinical and radiological results of the 

proximal humerus locking plates used in 20 patients, over 

a period of two years in our department was evaluated. 

The average age of the patients involved in our study was 

52 years; most of them were of old age. Maximum 

number of patients belonged to age group 51-70 years. 

This might be due to occurrence of complex proximal 

humerus fractures in older age groups. Similar 

observation was made in the study of Babst et al in which 

the mean age group of patients was 66.9 years that is 

higher as compared to present study. This can be 

explained by higher average life span of the U.K people 

than Indians.
12

  

In present study male and female ratio male: female was 

1.5:2, while in Babst et al study male: female ratio was 

1:3.
12

 This may be due to existence of females in the 

Clinical, 60 

Radiological, 

90 
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study with postmenopausal osteoporosis as they more 

vulnerable to fracture. 

In this series, the most common mode if injury is low 

velocity trauma i.e. fall while walking or fall in bathroom 

in 13 (65%) cases. Similar results were observed in the 

study of Junior et al.
13 

The average time interval between trauma and surgery in 

the present study was 2.36 days. It was 3.2 days in a 

study of Gerber et al.
14

 This early operative treatment 

greatly reduces the mortality and morbidity, meanwhile 

giving best chance of early mobilization. 

The average operative time for proximal humerus platting 

was 1 hour. The average blood loss is 300-500 cc. Eight 

out of twenty patients required blood transfusion in which 

there was more blood loss. One patient developed 

superficial infection and one patient had deep infection. 

In a study done by Leonard et al, the mean operative time 

was 81 minutes and the mean blood loss was 222 ml 

(range, 150–600). Two patients developed superficial 

wound infections that were responded to I.V. 

antibiotics.
16 

In our series the average time for clinical union was 60 

days, while average time for radiological union was 90 

days. In the study of Leonard et al, the mean time for 

radiologic outcome measurements was recorded at 84 

days.
16 

As far as the reduction is concerned, in 40% cases, we 

achieved anatomical reduction, near anatomic reduction 

in 40% , relative reduction in 16%, varus alignment in 

4% of the patients, while in the Babst et al study figures 

for the above parameters are 11%, 66%, 23% respectively 

and no varus alignment was noted.
12 

The functional outcome of the study was assessed by 

Constant Murley scoring system. In the functional 

evaluation, 36% patients had shown excellent results, 

53% patients showed good results, and 11% patients 

showed poor or fair results in present study. These 

observations were comparable with the previous 

reports.
16-18

 

CONCLUSION 

From the observations of our study, it was concluded that 

locking plate is an implant of choice for comminuted 

proximal humerus fractures. Plates with attached (locked) 

screws may provide improved fracture stability and 

healing. Locking the screw to the plate mechanically 

recreates a point of cortical bone contact, which may be 

useful in the poor cancellous bone of the proximal 

humerus. Patients can allow early mobilization so less 

chances of joint stiffness. Due to proper reduction and 

alignment there is no chances of nonunion and malunion. 

But there is also some drawback of locking plate like it is 

costly and it is not available easily. 
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