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ABSTRACT
Introduction: Calcaneum is the most commonly fractured tarsal bone and account for approximately 2% of all fractures. 
Controversy continues regarding the management of calcaneal fractures. Earlier conservative management was preferred, 
and surgical management considered inappropriate for these fractures. This trend is gradually changing with better under-
standing of disabling nature of injuries in combination with improved implant and routine use of intra-operative imaging. 
However, still clinical evidence supporting operative treatment is limited and complications are frequently documented. 
Thus, this study aims to investigate the functional and radiological outcome of intra-articular calcaneal fracture treated with 
calcaneal plate
Methods: This study is a prospective analytic study. The study was conducted in the Department of Orthopaedics, B.P Koi-
rala Institute of Health Sciences, a tertiary care hospital in Eastern Nepal, over a period of twelve months from September 
2018 to August 2019. Patients presenting with calcaneal fracture were screened for eligibility by clinico-radiological evalua-
tion. Twenty-eight cases that presented to BPKIHS and gave consent and fulfilled the inclusion criteria were selected. Two 
cases were lost to follow up. So, 26 cases of were included in the final analysis. 
Results: Average age of the patients was 32 years (22-54) years. There was male predominance with M:F ratio of 10:3. 
Most common mode of injury was fall from height (24) followed by RTA (2). Sanders’ type 2B was the most common fracture 
pattern. There was significant improvement in Bohler angle (25.1°), calcaneal height (4.3cm) and width(3.9cm). Average 
AOFAS score at final follow up was 81.4 (81% had score > 75). Average VAS score at final follow up was 7.9±1.3. 
Conclusion: Open reduction and internal fixation with plate is associated with good clinical and functional outcome in 
Sander type II and III fractures. With good surgical techniques, improved implant and proper use of fluoroscopy, proper 
restoration of Bohler angle, calcaneal height and width can be achieved.
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INTRODUCTION
Calcaneum is the most commonly fractured tarsal bone and 
account for approximately 2% of all fractures.1,2 Approxi-
mately 10% of calcaneum fractures are bilateral, 75% are 
intra articular and 10% of the fractures are associated with 
spine fractures.2,3 Intra-articular fractures are usually asso-
ciated with poor outcomes.4,5 The economic burden of these 
injuries is considerable as 80-90% occurs in working age 
group of population and these people are disabled for sev-
eral years and many are unable to return to their original 
occupation.6  The most common mode of injury is fall from 
height.7

Controversy continues regarding the management of cal-
caneal fractures. Earlier conservative management was 
preferred, and surgical management considered inappro-
priate for these fractures.8 This trend is gradually chang-

ing with better understanding of disabling nature of injuries 
in combination with improved implant and routine use of 
intra-operative imaging.9-14 However, still clinical evidence 
supporting operative treatment is limited and complications, 
like arthritis, subfibular impingement causing peroneal ste-
nosis, tendinitis, or dislocation, are frequently documented 
with conservative management.9,15-19 Open reduction and 
internal fixation are difficult and strict adherence to surgi-
cal principles along with meticulous soft tissue handling is 
mandatory to achieve a good outcome.7,20-22 Recently, some 
studies have shown advantage of internal fixation whereas 
some show no difference.23-24 

There is no concensus in the literature regarding which 
method has good functional outcome in elective orthopae-
dic surgery. Some authors have compared the clinical out-
comes, but the optimal method remains unclear. There are 
few literatures available and virtually no such study done in 
our part of world. Thus, this study aims to investigate the 
functional and radiological outcome of intra-articular calca-
neal fracture treated with calcaneal plate. 
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METHODS
This was a prospective analytic study, conducted in the 
Department of Orthopaedics, B.P Koirala Institute of 
Health Sciences, a tertiary care hospital in Eastern Nepal, 
over a period of twelve months from September 2018 to 
August 2019. Patients presenting with calcaneal fracture 
were screened for eligibility by clinico-radiological evalu-
ation. Twenty-eight cases that presented to BPKIHS and 
gave consent and fulfilled the inclusion criteria were select-
ed. Two cases were lost to follow up. So, 26 cases of were 
included in the final analysis.

Patients were evaluated for associated injuries and X-rays 
of anteroposterior, lateral and Harris views of calcaneum 
were done. (Figure 1) CT scan was done to assess the 
amount of comminution and articular depression whenever 
possible. (Figure 3) Initially below knee slab in neutral, limb 
elevation and ice pack fomentation were given to decrease 
swelling. Patients were operated on once swelling subsid-
ed and wrinkle sign appeared.

Intervention
All of the patients were operated in lateral decubitus posi-
tion under pneumatic tourniquet, IV antibiotic giving half an 
hour before induction. Following appropriate anaesthesia 
L-shaped incision was made deep down to periosteum and 
bone to create full thickness periosteal-cutaneous flap, 
from 4 cm above the lateral malleolus midway between 
posterior border of fibula and Achilles tendon and curving 
into the transition zone between glabrous and nonglabrous 
skin parallel to sole to the base of the 5th metatarsal.

The fracture was reduced and temporarily fixed with 
K-wires under radiographic guidance. When the reduction 
was satisfactory, as seen with the radiographic intensifier, 
final stabilization was obtained with a low-profile plate (Fig-
ure 2). Wound was closed over drain (Figure 4).   

Patients were admitted in ward after surgery and moni-
tored for any immediate post-operative complication. They 
were discharged after 2 days of antibiotics on below knee 
slab, general condition permitting. 

After discharge patients were reviewed after 2 weeks (for 
suture removal and to assess signs of wound infection), 8 
weeks, 3 months, and 6 months.

Slab was removed and partial weight bearing was allowed 
from 8 weeks and gradually increased to full weight bear-
ing at 12 weeks. During follow-up, functional outcome was 
evaluated with the use of the American Orthopaedic Foot 
& Ankle Society (AOFAS) score and the Modified Visual 
Analogue Scale (VAS). Physical examination was done 
to assess the alignment, stability, and ability to walk. The 
range of motion of ankle joint and subtalar joint was mea-
sured using goniometer.
Radiological assessment was done with plain x-ray of the 
calcaneum.
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Figure 1. Preoperative x-ray of Calcaneum fracture.

Figure 2. Postoperative x-ray of Calcaneum fracture.

Union was present in all cases at 12 weeks follow up. Of the 
total operated cases, 3 developed superficial infection. They 
were managed with IV antibiotics. One patient had wound de-
hiscence which was managed with vacuum assisted closure.

Table 1. Demographic characteristics

Age 32 years (22-54) years
Sex (M: F) 10:3
Side (Right: Left) 15:11
Mode of Injury RTA 24(92%)
Fall from height 2(8%)
Injury to Operation time 8 days±4.4 days
Operation to Discharge time 5 days±2.6 days
Average Blood loss 80±20ml
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injury was fall from height (24) followed by RTA (2). Average 
injury to operation time was 8 days±4.4 days. Average oper-
ation to discharge time was 5 days±2.6 days. Sanders’ type 
2B was the most common fracture pattern. Average blood 
loss during surgery was 80±20ml. (Table 1 and Figure 5).

The mean Bohler angle at presentation was 5.6°. At 6 months 
follow up the mean Bohler angle was 25.1°. The mean cal-
caneal height and width at presentation was 3.6 cm and 4.2 
cm respectively. At final follow up calcaneal height and width 
was 4.3cm and 3.9cm respectively. (Table 2)

Mean ankle ROM at final follow up was 44.09±5.40. Mean 
Subtalar ROM at 6 months follow up was 18.46±6.24. Aver-
age AOFAS score at final follow up was 81.4 (81% had score 
> 75). Average VAS score at final follow up was 7.9±1.3. 
(Table 3)

RESULTS
Twenty-six cases of were included in the final analysis. Average 
age of the patients was 32 years (22-54) years. There was male 
predominance with M:F ratio of 10:3. Most common mode of 
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Figure 4. Post operative Clinical picture

Figure 5. Bar Diagram showing the pattern of fracture
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Figure 3. preoperative CT scan of Calcaneum fracture

Table 2 Radiological parameters  

Parameters At Presen-
tation

Post- reduc-
tion

6 months 

Bohler angle 5.6° 26.4° 25.1°

Calcaneal height 3.6 cm 4.4 cm 4.3 cm

Calcaneal width 4.2 cm 3.7 cm 3.9 cm

Table 3 Range of motion outcomes in degrees

Ankle ROM 44.09±5.40

Subtalar ROM 18.46±6.24

Ankle ROM 44.09±5.40

Subtalar ROM 18.46±6.24



DISCUSSION
There is controversy regarding the choice of treatment of in-
tra-articular calcaneal fractures6,8. Previously conservative 
management was more popular because of the complica-
tions associated with surgical treatment4,8. But some recent 
studies have shown improvement in functional outcomes 
with proper restoration of Bohler angle, calcaneal height and 
width25,26.

In our study, average age of the patient was 34 years with 
age ranging from 22 to 54 years. The average age is simi-
lar to study done by Jain S et al27, Shrestha R et al28 and 
Mustafa SM et al29 which showed the average age to be the 
4th decade of life. Most of the patients sustaining calcaneal 
fracture were male in our study which was similar to other 
studies9,27,28. In our study, the most common mechanism 
of injury was fall from height (92%) followed by RTA (8%). 
This is similar to the study done by Mustafa SM et al29 in 
which 95.8% cases resulted from fall from height.  Sander’s 
Type II was the most common fracture pattern in this study 
which is similar to the study done by Shrestha R et al28 and 
Mustafa et al29. 

Some recent studies have shown better results in cases 
which are treated with open reduction and fixation with plate, 
especially when reduction is anatomical26-31. However, a 
study done by Griffin D et al. (2014)32 found no significant 
difference in the primary outcome (mean Kerr-Atkins score 
69.8 in operative group v 65.7 in non-operative group; ad-
justed 95% confidence interval of difference −7.1 to 7.0) or in 
any of the secondary outcomes between treatment groups. 
Complications and reoperations were more common in 
those who received operative care (estimated odds ratio 7.5, 
95% confidence interval 2.0 to 41.8). In our study, Average 
AOFAS score at final follow up was 81.4 (81% had score 
> 75). Average VAS score at final follow up was 7.9±1.3. 
This is similar to some recent studies that shows good to 
excellent AOFAS score in majority of the patients treated op-
eratively26,27,33. Similarly, study done by Agren PH et al. 
(2013)30 showed good primary VAS score in patient treated 
operatively.

In our study, the mean Bohler angle improved from 5.6° to 
25.1°at final follow up. This is comparable with a study done 
by Thordarson et al33 in which Bohler angle increased from 
11° to 26° in operative case. Also in Argen et al30 Bohler an-
gle was seen to increase from 11° to 26° in operative group. 
This is also comparable to some other recent studies treated 
with open reduction and plating26-28,31. The mean calca-
neal height and width at presentation was 3.6 cm and 4.2 
cm respectively. At final follow up calcaneal height and width 
was 4.3cm and 3.9cm respectively. In 2013 Jain S et al 27 
did a case series in ORIF of intra-articular fractures fixed 
with locking calcaneal plates and found similar results.
Mean ankle ROM at final follow up was 44.09±5.40 and mean 
Subtalar ROM at 6 months follow up was 18.46±6.24. Some 
other recent studies also have shown good ROM of ankle 
and subtalar joint after open reduction and plating27,29. In 
our study, union occurred in all the cases at 3 months. This is 
similar to a study done by Meraj A et al34 in which the aver-

age time to union was 3 months (2-4months) and to a study 
done by Thordaeson DB et al33. 

Flap necrosis ans infection are the most common compli-
cations associated with open reduction and plating ranging 
from 5% to 15%5. However with improvement in the im-
plant and soft tissue handling techniques complications of 
surgery have been reported to have decreased in recent 
publication9-14. Of the total operated cases in our study, 
3 developed superficial infection. They were managed with 
IV antibiotics. One patient had wound dehiscence and was 
managed with VAC.

CONCLUSION
Open reduction and internal fixation with plate is associated 
with good clinical and functional outcome in Sander type II 
and III fractures. With good surgical techniques, improved 
implant and proper use of fluoroscopy, proper restoration of 
Bohler angle, calcaneal height and width can be achieved. 
Restoration of radiological parameters is associated with 
good fuctional outcomes. Also concerns regarding flap ne-
crosis and infection can be reduced by meticulous soft tissue 
handling. osteogenesis 
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