
Objective: We aimed to evaluate the clinical and functional outcomes of 45 patients who underwent open reduction and internal fixation 
for calcaneal fractures. 

Methods: Sanders classification system was used to determine the fracture type. American Orthopaedic Foot and Ankle Society (AOFAS) 
hindfoot scale was used for clinical evaluation of patients. The patients were hospitalized with Jones bandage-like bandage or short leg splint. 
The patients were treated with ice, elevation, parenteral nonsteroidal anti-inflammatory drugs and thromboembolism prophylaxis. All of the 
patients were evaluated with wrinkle test at their visits. Those who were positive for wrinkle test were operated on a mean of 14.3 days (1-25). 
Four of the patients had minimally invasive surgery and 41 of them were operated with extended lateral intervention. The mean follow-up 
period was 25.8 months (8-56 months). After discharge, the patients were called for routine follow-up visits every 15 days, then monthly 
checks in the first 1.5 months, then every 3 months after the 6th month and yearly after the 1st year.

Results: Nine of 45 patients were female (20%) and 36 were male (80%). The mean age of the patients was 39.9 (21-60) years. Preoperatively, 
the mean Böhler angles were 3.6° and the Gissane angles were 128.8. The mean AOFAS score was 83.9. According to the fracture type; this was 
94.6 in patients with tongue fractures, 88 in type 2 patients, 82.8 in type 3 patients and 78.3 in type 4 patients. 

Conclusion: As a result of this study good and satisfactory results can be obtained radiologically and functionally in Sanders type 2, type 3 and 
tongue type fractures. However, although we obtained radiologically good results in Sanders type 4 fractures, we did not achieve functional 
excellent results in any patients.
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INTRODUCTION 
Calcaneus is the most common fracture of the tarsal bones. 75% 

of these fractures are intra-articular fractures. Etiologically, it is 

caused by high-energy injuries such as falls from high altitudes and 

traffic accidents, and other pathologies can be seen. The aim of the 

treatment is anatomical reduction of the subtalar, calcaneocuboid 

joints and to provide the length, width, height and valgus position 

of the calcaneus. In this study, we aimed to evaluate the results of 

the patients who underwent internal fixation in our clinic between 

2010 and 2015 with current and literature information.

METHODS
In our study, 63 patients who underwent internal fixation after 

calceneus fracture between January 2010 and February 2015 

Okmeydanı Training and Education Hospital Orthopedics and 

Traumatology Clinic were evaluated. Fifty fractures of 45 patients 

who could be reached or reached at their final controls were 

included in the study. 

Nine of 45 patients were female (20%) and 36 were male (80%). 

The mean age of the patients was 39.9 (21-60) years. Seven of 

the patients were open fractures (15%) and the rest were closed 
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fractures (85%). One of the fractures was caused by gunshot 

wounds and the others as a result of falling from a height. One 

patient had lateral malleolar fracture, two had tibial plateau 

fracture, two had distal radius fracture, three had vertebral 

fracture, two had tibial pilon fracture. Five (13.3%) patients had 

bilateral involvement, 17 (34%) had left side and 33 (66%) had right 

side. Two patients had insulin dependent diabetes, one patient 

had cold urticaria, one patient had aortic valve insufficiency and 

one patient had epilepsy. All patients with bilateral fractures 

underwent open reduction and internal fixation.

Standard ankle AP and lateral radiographs were taken in all 

patients following the first emergency intervention. Computed 

tomography (CT) scans with axial, saggital and coronal sections 

were used for calcaneus fracture classification. Sanders 

classification system was used to determine the fracture type 

(1). Accordingly, 3 patients were tongue type, 10 patients were 

type 2, 27 patients were type 3 and 10 patients were type 4. 

Distributions according to fracture type were shown in Figure 1. 

The patients were hospitalized with Jones bandage-like bandage 

or short leg splint. The patients were treated with ice application, 

elevation, parenteral nonsteroidal anti-inflammatory drugs 

and thromboembolism prophylaxis. All of the patients were 

evaluated with wrinkle test at their visits. Those who were 

positive for wrinkle test were operated on a mean of 14.3 days 

(between 1-25 days). Four of the patients had minimally invasive 

surgery and 41 of them were operated with extended lateral 

intervention.

After the reduction was achieved, the bone cavity formed after 

elevation of the collapsed posterior facet was filled by cancellous 

graft in 40 patients. The fixation materials applied to the patients 

in this study were anatomic low-profile calcaneal plates with 

lockable headless screws.

After the first dressings, splint was removed and active motion 

was started with compressive bandage. Patients who had clinical 

and radiographic union at 6-8th weeks time and who had no 

problem of wound site were allowed to walk with full load.

Statistical Analysis

Frequency analysis was used as a descriptive statistical method. 

Statistically, only mean values were given in this study. Statistical 

analyzes were performed with using SPSS 19.0. 

RESULTS
The mean follow-up period was 25.8 months (8-56 months). 

After discharge, the patients were called for routine follow-up 

visits every 15 days, then monthly checks in the first 1.5 months, 

then every 3 months after the 6th month and yearly after the 

1st year. Patients with wound or nonunion problems were 

called to the controls more frequently. In addition to physical 

and radiological examinations, American Orthopaedic Foot 

and Ankle Society (AOFAS) posterior foot score, pain and clinical 

evaluations were performed.

The radiographs, tomography and postoperative radiographs 

of the patients were compared. Postoperative reduction success 

was evaluated quantitatively by evaluating Böhler and Gissane 

angles on lateral radiographs.

The mean AOFAS score was 83.9. Distributions of AOFAS scores 

according to the fracture type were seen in Table 1; this was 

94.6 in patients with tongue fractures, 88 in Sanders type 2 

patients, 82.8 in Sanders type 3 patients and 78.3 in Sanders 

type 4 patients. Postoperative Gissane angles of the patients 

were 123 in tongue type, 125.9 in Sanders type 2, 123.3 in 

Sanders type 3, and 115.1 in Sanders type 4; Böhler angles were 

found to be normal as; 34 in tongue type, 29.2 in Sanders type 

2, 27.6 in Sanders type 3, and 26.5 in Sanders type 4. The mean 

Figure 1. Sander classification of fractures

Table 1. AOFAS hindfoot scores according to fracture type

AOFAS scores

Tongue type 94.6

Type 2 88

Type 3 82.8

Type 4 78.3

AOFAS: American Orthopaedic Foot and Ankle Society
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preoperative and postoperative Gissane and Böhler angles of the 
patients were shown in Table 2.

Complications (24.4%) developed in 11 patients. In Table 3 
distrubution of complications could be seen. In 5 of these patients 
(11.1%) wound site necrosis or opening was seen. Two of these 
5 patients were treated with appropriate antibiotherapy and the 
other 2 patients (4.4%) required implant removal. One of the 
patients whose implants were removed had insulin dependent 
diabetes and the other had epilepsy. Removal time after surgery 
was 8 months in diabetic patient and 12 months in epileptic patient. 
In 1 patient, debridement and primary closure was performed in 
the 6th postoperative month because the necrosis area did not 
close. 1 patient developed pseudoarthrosis due to deep infection. 
Subtalar arthrodesis was performed and implants were removed. 
One patient required implant removal due to lateral compression 
of the implant. A patient with type 3 BC fracture did not relieve 
the pain and underwent subtalar arthrodesis. During follow-up, 
the patient had no complaints. Sudeck atrophy was observed 
in 3 patients at 3 months postoperatively. Physical therapy and 
calcium phosphate-vitamin D treatment were started. After 3 
months of treatment, complaints disappeared.

DISCUSSION
Increasing technological developments all over the world; the 
incidence of calcaneal fractures increases with the increase in 
occupational accidents and high speed automobile use.

It is more common in the male population as it is mostly 
seen after heavy work accidents. Some studies have shown 
that patients with calcaneal fractures are mostly seen in men 
aged 40 years (2-4). In our study, it was determined that 80% 

of the patients were male and the mean age was 39.9 years in 
accordance with the literature.

Although the time to return to work with non-surgical treatment 
appears to be shorter, patients have been reported to have worse 
long-term outcomes (5). In our study, we found that the mean 
time to return to work was 5.5 (between 4-11 months) months in 
our patient group who underwent surgery.

Although treatment uncertainties remain for physicians at 
present, many orthopedists now use the Sanders classification 
system based on CT, which is easily accessible and closely related 
to patient prognosis. According to this classification, non-
displaced intraarticular fractures (Sanders type 1) are treated 
conservatively. In Sanders type 2 and 3 fractures, if there are 
no contraindications, open reduction and internal fixation are 
recommended. There are different opinions in type 4 fractures. 
Primary arthrodesis, open reduction and internal fixation, 
conservative treatment and subsequent subtalar arthrodesis are 
the treatment modalities (1,5-9). Preoperative CT images were 
obtained in all patients included in this study and the patients 
were classified according to the Sanders classification system (1).

Sanders et al. (7) reported that anatomic reduction was necessary 
to achieve good and excellent results in a series of 120 patients 
with 29-month follow-up, but that anatomic reduction may not be 
accurate due to cartilage damage at the time of trauma. In addition, 
they stated that the surgeon who would perform calcaneal fracture 
surgery had a learning curve of 35-50 cases. They found good and 
excellent results in 73% of patients with type 2 fractures and 70% 
in patients with type 3 fractures. In this study, they emphasized 
that primary arthrodesis is necessary in type 4 fractures. When the 
surgery is decided, it is very important to decide which approach 
provides the most ideal vision. In the mid-1970s, when surgery 
became popular again in the treatment of calcaneal fractures, 
many invasive techniques such as medial, sustentacular, sinus 
tarsi, as well as lateral exten- sive approaches have been described 
(10-14). Minimally invasive techniques are impressive because 
they cause less damage to the soft tissue. However, reduction of 
joint compliance is considered indirect. Burdeaux (15), Stephenson 
(16), Essex Lopresti (17), Rammelt et al. (18) and Gavlik et al. (19) 
treated calcaneal fractures using a variety of minimally invasive 
techniques and recommended minimally invasive methods.

Today, many researchers have agreed on the extensile lateral 
approach, which is a notouch technique for intraarticular 
displaced calcaneal fractures (7,10,11,13,14,20,21). This 
approach, known as the Kocher incision, was popularized 
by Palmer (22) in the 1940s. However, they could not obtain 
satisfactory results due to high infection rate and wound 

Table 2. Comparison of Gissane and Böhler angles according 
to fracture type

Pre-operative Post-operative

Gissane Böhler Gissane Böhler

Tongue type 121 -43 123 34

Type 2 126.4 2.6 125.9 29.2

Type 3 132.2 7.2 123.3 27.6

Type 4 124.1 3.5 115.1 26.5

Table 3. Complications after surgery

Complication Number of patients %

Wound site necrosis 5 11.1

Sudeck atrophy 3 6.6

Deep infection 1 2.2

Compression of the implant 1 2.2

Subtalar arthrodesis 1 2.2
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problems. Letornel modified the Palmer approach by removing 
the incision margins more posteriorly and inferiorly as a full-
thickness skin flap. Thus, it caused less peroneal tendon damage, 
sural nerve lesion, calcaneofibular ligament damage and skin 
problem. This approach has been used in many large-scale 
studies (7,10,11,13,20,23-26). In our study, we used extended 
lateral approach in 41 of 45 patients. We operated one patient 
in type 3 AB class and three patients with tongue fractures with 
minimally invasive and percutaneous screwing.

However, when surgery is decided, its timing is crucial because 
massive edema makes surgery contraindicated (27,28). Rammelt 
and Zwipp (6) proposed the wrinkle test for surgical timing. The 
general opinion of calcaneal fractures is that conservative treatment 
should be considered because of joint consolidation when the 
waiting period exceeds 3 weeks (6,7,25,29). In our practice, we are 
in favor of postponing surgery until the patients’ fracture test is 
positive. In our study, we found that the time from the operation to 
the postoperative period of our patients was 14.3 days (1,30).

The general opinion for the postoperative period is to start early 
movement. Zwipp et al. (11) (6,10,18) recommended movement 
to patients on the first postoperative day, while many authors 
recommended waiting for sutures until removal. There are also 
differences of opinion on the issue of weight bearing. Some authors 
suggested partial load on the patient’s own shoes as soon as possible 
(11,30), whereas Sanders recommended that the foot be kept in a 
neutral position to avoid crop contracture and that a weight bearing 
would be given after 12 weeks. In our study, we started compressing 
the bandage on the post-op day 2 when the patients were draining. 
All patients were given weight at 6th and 8th weeks.

Complications are a common problem in the treatment of calcaneal 
fractures. Superficial skin necrosis is the most common complication 
of operative treatment (6,7,27,31,32). It can be seen in an average 
of 14% of cases after the standard extended lateral approach. 
(2,6,13,32,33) In our study, complications occurred in 11 patients 
(24.4%) after calcaneus surgery. Five of these patients (11.1%) were 
wound necrosis or opening. Two of these 5 patients were treated with 
appropriate antibiotherapy and the other 2 patients (4.4%) required 
implant removal. One of the patients whose implants were removed 
had insulin dependent diabetes and the other had epilepsy. In 1 
patient, debridement and primary closure was performed in the 6th 
postoperative month because the necrosis area did not close.

Due to the popularity of the extended lateral approach, the most 
common cutaneous sural nerve lesion was not seen in any of 
our patients (7,34,35). Sudeck atrophy was observed in 3 patients 
at 3 months postoperatively. Physical therapy and calcium 
phosphate-vitamin D treatment were started. After 3 months of 

treatment, complaints disappeared. Deep vein thrombosis was 

not seen in any patient.

Various scales are used in the clinical evaluation of patients 

after calcaneus fracture. Similar scales with similar features are 

Maryland foot ratings, Creighton-Nabraska foot ratings, and 

AOFAS hind foot scale (36). In his study of 120 patients, Sanders (8) 

used the Maryland foot score and stated that anatomic reduction 

is essential to achieve good results, but that cartilage damage 

during trauma cannot be guaranteed. In our study consisting of 

45 patients, AOFAS hindfoot evaluation scale was implemented. 

Accordingly, we achieved excellent results in 23.5%, good results 

in 50%, moderate results in 14.7% and poor results in 11.7%. In 

our study, we think that even in fractures in which we achieved 

anatomic reduction in type 3 and type 4 fractures, cartilage 

destruction and the large number of fracture fragments in the 

posterior facet was the reason for low results. In line with this 

idea, we found that the Sanders classification gives information 

about the prognosis in direct proportion with the thesis.

CONCLUSION
Calcaneal fractures constitute 2% of all fractures and 60% of 

tarsal bone fractures. It can cause socioeconomic problems both 

for the patient and the public in patients who cannot be treated 

appropriately because it occurs in active individuals around the age 

of 40 years. Nowadays, the general treatment principle of displaced 

intra-articular calcaneal fractures is anatomic reduction and early 

onset of motion due to the development of both diagnostic and 

treatment alternatives. The surgeon’s experience in the treatment 

of calcaneal fractures, factors such as chronic diseases of the 

patient and the damage of the cartilage at the time of injury may 

affect the success of the treatment. In addition, the increase in the 

population in accordance with the Sanders classification adversely 

affects the prognosis. Therefore, the patient should be informed 

that a successful surgery cannot always have successful results.
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