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Introduction 

Although displaced intra-articular calcaneal fractures 
were historically treated nonoperatively because of 
unreliable outcomes, they are now commonly treated 
with open reduction and internal fixation (ORIF)1,2. 
Recognition of the importance of anatomic reduction 
of the posterior facet, improved soft-tissue handling, 
use of intraoperative imaging, and implant improve-
ments have contributed to this shift in management3-6. 
Ultimately, surgical or nonsurgical management 
should be individualized to each patient on the basis 
of a multitude of factors, including the status of the 
soft-tissue envelope, patient comorbidities (e.g., di-
abetes mellitus, cardiopulmonary disease, and vascu-
lopathy), nicotine use, concurrent injuries, age, 
activity level, compliance, and fracture pattern. 

Incisions to expose the fractured calcaneus 
include medial, lateral, combined medial and lateral, 
and extensile lateral approaches, with the lateral ap-
proach being most commonly used7-11. For certain in-
dications and patients, another option is minimally 
invasive ORIF12,13. The extensile lateral approach, 
however, allows for anatomic reduction of the articular 
surface via direct visualization and restoration of cal-
caneal height and hindfoot alignment. 

Because of the nature of these injuries, the 
limiting factor in completing early ORIF is typically 
soft-tissue swelling. Open fractures necessitate intra-
venous antibiotics, surgical debridement, and delayed 
definitive fixation until appropriate recovery of the soft-
tissue envelope has occurred. Furthermore, one 
should have a high index of suspicion for other asso-
ciated injuries, including lumbar spine fractures and 
other lower-extremity injuries, which occur in 10% and 
25% of cases, respectively14. 

In general, ORIF should be performed as 
quickly as feasible after injury but it is important that it 
be done within three weeks after injury, before early 

fracture consolidation. After three weeks, surgical 
anatomic restoration is more difficult. The fracture 
may be treated operatively when the soft-tissue 
envelope is deemed ready for another insult. This is 
generally assessed with the skin wrinkle test. Initially, 
a bulky, well-padded splint should applied and the 
limb should be elevated to reduce soft-tissue swelling. 
Treat fracture blisters with appropriate local wound 
care. Blood-filled fracture blisters, indicating full-
thickness desquamation, should not be debrided. 

We organize the extensile lateral approach in-
to six basic steps:  

Step 1: Operative setup 
Step 2: Incision and soft-tissue management 
Step 3: Posterior facet reduction and provi-

sional stabilization 
Step 4: Lag fixation and application of a later-

al neutralization plate 
Step 5: Wound closure 
Step 6: Postoperative care 

Step 1: Preoperative Planning and 
Operative Setup 

Coronal images are most helpful. 
Preoperative imaging should include full as-

sessment of the foot and ankle, with lateral hindfoot, 
Harris heel axial, ankle mortise, and anteroposterior 
foot radiographs. In addition, computed tomography 
(CT) scanning with fine (2 to 3-mm-thick) cuts in the 
coronal, axial, and sagittal planes are routinely ob-
tained to better define fracture morphology and articu-
lar incongruities, especially those involving the 
posterior facet (Figs. 1-A through 1-E). Coronal im-
ages are most helpful and allow for fracture classifica-
tion with use of the Sanders system5. Furthermore, 
the constant fragment containing the sustentaculum 
tali can be identified. This constant fragment is the 
crucial piece to which all other fragments are reduced 



                                  2011, 1(1):e7                                     2 
 

and serves as the primary reference point for the Sanders classification. 
The selection of general or regional anesthe-

sia techniques is determined by patient preference in 
coordination with the anesthesia team. 

Place the patient in the full lateral decubitus 
position using a beanbag, with the side that is to be 
operated on facing up, on a radiolucent operating ta-
ble. Use an axillary roll to avoid pressure on the 
brachial plexus, along with adequate padding for the 
leg not being operated on to avoid pressure on the 
peroneal nerve. 

Secure the leg not being operated on to the 
table, and scissor the legs so that the leg that is to be 
operated on is posterior for ease of access and to 
facilitate the use of intraoperative fluoroscopy (Fig. 1-
F). The heel to be operated on should rest comforta-
bly at the posterior corner of the table with the knee 
flexed. Place a well-padded, nonsterile tourniquet 
around the upper part of the thigh and complete stan-
dard preparation and draping of the leg that is to be 
operated on. Make sure that prophylactic intravenous 
antibiotics were administered prior to inflating the 
tourniquet and making the incision. 

Step 2: Incision and Soft-Tissue 
Management 

Elevate the flap using the “no-touch” technique to mi-
nimize wound complications. 

·  Typically, begin by marking the lateral anatom-
ic landmarks, including the posterior fibular 
border, fibular tip, calcaneocuboid joint, pero-
neal tendons, and sural nerve. Position the 
vertical limb of the incision midway between, 
and parallel to, the posterior fibular edge and 
the anterior border of the Achilles tendon, be-
ginning 2 cm proximal to the distal tip of the fi-
bula. The horizontal limb of the incision is 
made along the transition between glabrous 
and non-glabrous skin (Fig. 2-A). 

·  When planning the horizontal limb of the inci-
sion, remember that the fractured calcaneus is 
shortened. If this is not accounted for, the hori-
zontal limb will be placed over the plantar lat-
eral musculature, creating a larger flap than is 
necessary. The intersection of the vertical and 
horizontal limbs can be gently curved or kept 
at a right angle. If the calcaneocuboid joint re-
quires reduction, curve the distal extent of the 
incision superiorly. 

·  Elevate and exsanguinate the leg and inflate 
the thigh tourniquet. Make the skin incision 
with a number-15 scalpel blade. The sural 
nerve is frequently encountered at the proxim-
al and distal extents of the incision. Identify 
and protect the sural nerve within the elevated, 

full-thickness subperiosteal flap. Elevate the 
calcaneofibular ligament and peroneal tendons 
in their sheath within this flap as well. This is 
best accomplished with the “no-touch” tech-
nique. After making the skin incision, use a 
sharp skin hook to secure the flap and proceed 
with subperiosteal elevation without using for-
ceps to grasp the skin edges. 

·  We typically utilize 1.6-mm Kirschner wires 
placed into the talar neck, distal part of the fi-
bula, and cuboid to provide atraumatic flap re-
traction. This “no-touch” technique minimizes 
the use of retractors and promotes soft-tissue 
flap viability (Fig. 2-B). At this time, inspect the 
peroneal tendons for tears, subluxation, dislo-
cation, or injury to the superior peroneal reti-
naculum. Repair of these soft-tissue injuries 
should be completed prior to eventual wound 
closure. 

Step 3: Reduce Posterior Facet and 
Perform Provisional Stabilization 

Achieve anatomic reduction of the medial calcaneal 
wall before proceeding with the remainder of the frac-
ture reduction. 

·  Reflect the lateral wall of the calcaneus inferi-
orly on a periosteal hinge or remove it entirely 
if necessary, after marking the fragment orien-
tation (Fig. 3-A). If you remove fragments, 
place them in saline solution until they are 
ready to be replaced later in the procedure. 
Remove any interposed soft tissue or hema-
toma with a scalpel, curet, or rongeur. 

·  Typically, a fracture line can be identified be-
tween the calcaneal tuberosity and the susten-
taculum tali. This fracture line can be exploited 
by placing a periosteal elevator from lateral to 
medial for fracture fragment mobilization. The 
elevator can also be used as a lever to move 
the tuberosity fragment inferior and medial to 
the sustentaculum, thereby restoring calcaneal 
height and helping to correct varus malalign-
ment. Use this maneuver to reduce the medial 
wall. Expose the posterior facet, elevate the 
posterior facet fragments into anatomic posi-
tion using the inferior part of the talus as a 
template to recreate the posterior facet, and 
secure them with percutaneous Kirschner 
wires (Figs. 3-B and 3-C). 

·  Place a 5.0-mm Schanz half-pin posteriorly in-
to the calcaneal tuberosity to act as a lever. 
Then apply longitudinal traction in a plantar 
and posterior direction and a valgus-directed 
force to reduce hindfoot widening, correct va-
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rus deformity, and reposition the tuberosity into 
its anatomic location. At this point, assess the 
hindfoot reduction fluoroscopically via a Harris 
axial heel view15 (Figs. 3-D, 3-E, and 3-F) and 
posterior facet congruity with a Broden view16. 
If the Harris axial heel view suggests residual 
varus alignment or the Broden view shows ar-
ticular incongruity at the posterior facet, repeat 
the reduction maneuvers until an anatomic re-
duction is achieved. 

·  Place temporary Kirschner wire fixation from 
the medial calcaneal tuberosity into the sus-
tentaculum, as necessary, to provide provi-
sional fixation of the primary fracture line. 
These Kirschner wires may be allowed to 
cross the subtalar joint for improved initial sta-
bility. Take care not to drill into these wires as 
they may break and be difficult to retrieve from 
the talus and the subtalar joint. Reduce the 
medial calcaneal wall fragments, ensuring res-
toration of the calcaneal height. 

·  Next, reduce the articular fragments to the 
sustentacular fragment using Kirschner wires, 
working from anteromedial to posterolateral. It 
is important to place these Kirschner wires out 
of the path of any planned screw trajectories. 
The presence of multiple posterior facet articu-
lar fragments may necessitate independent 
assembly with Kirschner wires outside of the 
wound, followed by reduction of the assembled 
fragments as a unit to the constant fragment. 

·  Restore the angle of Gissane by restoring the 
alignment of the anterior portion of the lateral 
articular fragment and the anterior process 
fragment. Occasionally, you must place a lon-
gitudinal pin from the posterior part of the cal-
caneus into the anterior process to maintain 
this reduction. Once again, confirm fracture 
reduction using lateral, Harris axial heel, and 
Broden views and assess posterior facet arti-
cular congruity by direct inspection. Repeat the 
previous reduction sequence if an anatomic 
reduction has not been achieved. 

Step 4: Apply Lag Fixation and a 
Lateral Neutralization Plate 

Use a traditional nonlocking plate and be sure that at 
least one lag screw achieves purchase. 

·  Autologous bone graft, bone-graft substitutes, 
or bone cement may be used to fill bone voids 
from comminution and articular fragment im-
paction within the calcaneal body, but they are 
not required. To date, there is no evidence in 
the literature to support routine use of these 
products to improve healing or outcome17,18, 

and frequently we have found their use to be 
unnecessary. 

·  Reduce the lateral wall and select an appro-
priately sized, multi-hole, lateral calcaneal 
plate. Anatomically reduce and secure the lat-
eral wall fragments with Kirschner wires if 
needed. Contour and apply the plate to the 
lateral aspect of the calcaneus (Figs. 4-A, 4-B, 
and 4-C). We prefer to use a nonlocking peri-
meter plate, as locking plates are substantially 
thicker and make skin closure more difficult. 
We are not aware of any evidence in the litera-
ture suggesting any advantage to the use of a 
locking plate over the traditional nonlocking 
plate. 

·  Place 3.5-mm and 4.0-mm screws to secure 
the osseous fragments in place through the 
plate, ensuring that at least one lag screw 
achieves purchase into the constant fragment 
(Fig. 4-D). Alternatively, this lag screw may be 
placed outside of the plate, but it must be ap-
propriately positioned so that its head does not 
interfere with plate placement. Additional 
points of fixation routinely include the anterior 
calcaneal process with the use of cortical 
screws and the posterior tuberosity fragments, 
usually secured with cancellous screws (Fig. 
4-E). Sequentially remove provisional Kir-
schner wires and confirm maintenance of re-
duction and screw placement with fluoroscopy 
(Fig. 4-F). Remove the Schanz pin from the 
posterior tuberosity. 

·  Remove the Kirschner wire retractors and in-
spect the peroneal tendons to ensure that they 
remain within the subfibular recess. If the pe-
roneal tendons are dislocated, reduce them 
and reconstruct the superior peroneal retinacu-
lum with local retinacular tissue and perios-
teum (Fig. 4-G). 

Step 5: Close Wound 

Use the “no-touch” technique, with the goal of ten-
sion-free wound closure. 

Place a small drain and complete wound clo-
sure in a standard fashion using a “no-touch” tech-
nique. The ultimate goal is a tension-free wound 
closure that reduces any potential for wound dehis-
cence, especially at the junction of the vertical and 
plantar limbs. Close the deep layers of the subperios-
teal flap in an interrupted fashion with 2-0 absorbable, 
synthetic sutures, working toward the corner in both 
incision limbs, sequentially advancing soft tissues to 
the apex. 

In a similar fashion, close the subcuticular 
layer with 4-0 absorbable sutures (Fig. 5-A). Close the 
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skin in an interrupted fashion with a 4-0 nonabsorba-
ble monofilament suture using a modified Allgöwer-
Donati technique19, again progressing toward the apex 
of the two incision limbs to minimize soft-tissue ten-
sion (Fig. 5-B). Standard sterile dressings are applied, 
followed by placement of a well-padded posterior 
splint with the foot and ankle in the neutral position. 

Step 6: Postoperative Care 

Watch closely for drainage or delayed healing. 
The drain is typically removed on the first or 

second postoperative day, and the splint is taken 
down fourteen to twenty-one days postoperatively. 
Following acceptable wound-healing, remove the su-
tures and transition the patient into a removable boot. 
The patient should remain non-weight-bearing for a 
minimum of eight to twelve weeks, until there is clini-
cal and radiographic evidence of healing (Figs. 6-A 
through 6-D). During this period, gentle range-of-
motion exercises for the foot and ankle are initiated as 
the wound and soft tissues allow. 

If there is any concern about wound-healing 
after fourteen to twenty-one days, apply a short leg 
cast to allow the soft tissue to rest. Provide close fol-
low-up for these patients, as wounds that exhibit drai-
nage or poor or delayed healing warrant aggressive 
infection work-up and possible irrigation and surgical 
debridement. 

Results & Preop./Postop. Images 

ORIF is a viable treatment option for displaced intra-
articular calcaneal fractures without contraindication 
for older patients. 

ORIF of displaced intra-articular calcaneal 
fractures has become much more common over the 
past decade, paralleling improvements in surgical 
technique, implant technology, and intraoperative im-
aging. Although some experts consider fixation of dis-
placed intra-articular calcaneal fractures the current 
standard of care, other groups discourage fixation of 
these complex injuries, especially in patients with 
vascular disease, uncontrolled diabetes mellitus, a 
history of nicotine use, or other comorbidities20. 

In addition, some reports in the literature sug-
gest an age of over fifty years is a relative contraindi-
cation to operative fixation because of poorer reported 
outcomes compared with those in younger cohorts3,21. 
Herscovici et al.22 reported some of the earliest data to 
suggest that ORIF for patients sixty-five years of age 
or older with a displaced calcaneal fracture can yield 
results comparable with those in younger cohorts, 
although no control group or younger cohort was stu-
died for comparison. They concluded that patient age 
should not be the main criterion for selecting opera-

tive versus nonoperative management for displaced 
calcaneal fractures. Careful patient selection is cru-
cial, and nonoperative treatment may be better for 
patients who have severe osteopenia, walk a minimal 
amount, and have medical comorbidities22. 

In our retrospective study of patients who had 
undergone ORIF of a displaced, intra-articular calca-
neal fracture, we compared outcomes between 
younger (less than fifty years of age) and older (fifty 
years of age or older) patient groups23. After a mean 
duration of follow-up of nine years, the latter group 
had significantly better outcomes in terms of Ameri-
can Orthopaedic Foot & Ankle Society scores, calca-
neal fracture scoring system scores, and Foot 
Function Index values. 

We concluded that, contrary to the results of 
prior studies3,21, ORIF of displaced intra-articular cal-
caneal fractures is a viable treatment option for older 
patients23. The younger and older patient cohorts had 
complication rates of 35% (thirty-eight of 108) and 
38% (nineteen of fifty), respectively, which were not 
statistically different. The majority of reported compli-
cations in the younger group consisted of conversion 
to subtalar fusion (sixteen of 108), removal of im-
plants (ten of 108), deep infection (six of 108), and 
nonunion (four of 108). In the older group, complica-
tions included removal of implants (six of fifty), con-
version to subtalar fusion (four of fifty), superficial 
infection (two of fifty), and nonunion (two of fifty)23. 

In our study23, 16% (twenty-five) of the 158 
fractures were in patients receiving Workers’ Com-
pensation. There was a disproportionate number of 
patients receiving Workers’ Compensation in the 
younger group (twenty-two of 108 fractures, or 20%) 
compared with the older group (three of fifty, or 6%). 
Although patients not receiving Workers’ Compensa-
tion uniformly reported better outcomes on each 
scale, significant differences were found only for the 
calcaneal fracture scoring system (p = 0.04) and Foot 
Function Index (p = 0.04) scores. Additionally, within 
each age group, patients not receiving Workers’ 
Compensation reported better outcomes on all scales 
(although the study was inadequately powered to 
show significance) compared with the patients receiv-
ing Workers’ Compensation. With exclusion of the 
patients receiving Workers’ Compensation from the 
analysis, the mean reported outcome scores for the 
older patient group were still significantly better than 
those for the younger group. This indicates that 
Workers’ Compensation status independently influ-
ences outcome but was not the sole determinant of 
our study results23. 
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What to Watch For 

Indications 

General indications for ORIF include displaced intra-
articular calcaneal fractures (i.e., ³ 2 mm of articular 
incongruity at the posterior facet or a Bohler angle of 
<20°), open fractures, and entities threatening the  soft 
tissues, such as a displaced posterior tuberosity com-
ponent tenting the skin. Each patient’s ultimate treat-
ment should be individualized on the basis of fracture 
characteristics and patient goals. 

Contraindications 

Relative contraindications for ORIF include peripheral 
vascular disease, poorly controlled diabetes, medical 
comorbidities, a history of nicotine use, poor soft-
tissue status, nondisplaced calcaneal fractures, non-
ambulatory status, and noncompliant patients. 

Pitfal ls & Challenges 
·  It is critical, in the preoperative period, to as-

sess the potential surgical candidate’s general 
health, functional status, and soft-tissue status. 
Patient selection is crucial to ultimate surgical 
success, as selection of inappropriate surgical 
candidates can result in poor wound-healing, 
infection, fixation failure, and, rarely, amputa-
tion. 

·  Soft-tissue management is critical during 
operative intervention. Meticulous handling of 
the lateral skin with a “no-touch” technique 
has, in our experience, resulted in a consider-
able decrease in wound complications. Exces-
sive retraction or grasping leads to additional 
flap trauma, poor wound-healing, and ultimate-
ly flap failure. Assess lateral skin flap viability 
after removal of all Kirschner wire retractors to 
ensure adequate perfusion. For longer opera-
tions, reposition the Kirschner wires during the 
case so as to avoid any additional trauma to 
the lateral skin flap. If, at the time of lateral 
skin flap closure, the soft-tissue viability ap-
pears compromised, then proceed with va-
cuum-assisted closure. Plan for a return to the 
operating room for wound closure if the lateral 
skin flap injury recovers or for debridement or 
flap coverage if the tenuous portion demar-
cates into an area not appropriate for primary 
closure. If a careful preoperative assessment 
of the soft tissues is performed and meticulous 
attention is paid to management of the lateral 
skin flap with a “no-touch” technique, then lat-

eral skin flap compromise is a rare phenome-
non in our hands. 

·  Failure to achieve lag fixation into the constant 
fragment contributes to a tenuous overall re-
duction and the potential for fixation failure. 
The key to articular reduction is reconstruction 
of the posterior facet, starting with reduction of 
the most medial fragment to the sustentacu-
lum. Do not proceed with the remainder of the 
fracture reduction until the medial calcaneal 
wall has been anatomically reduced. 

·  Lag screws should be placed so as to avoid 
violation of the articular surface and should be 
directed slightly distal and plantar to ensure 
capture of the constant fragment. Proceeding 
in this fashion avoids the potential for posterior 
facet “over-reduction,” which occurs when the 
surgeon reduces the most posteromedial facet 
fragment to the talar articular surface. This can 
result in a varus articular malreduction. 

·  Inadequate use of intraoperative fluoroscopy 
to assess calcaneal height restoration, overall 
alignment, and articular reduction after initial 
reduction and provisional fixation can lead to 
poor results. Specifically, be sure to critically 
assess restoration of the Bohler angle and the 
angle of Gissane on a lateral view of the hind-
foot. In addition, use the Harris heel view to 
assess hindfoot alignment and the Broden 
view to evaluate articular congruency. No resi-
dual malreduction or malalignment should be 
accepted; it needs to be corrected prior to lat-
eral plate placement. 

·  Long-term complications that all patients 
should be aware of include infection, malunion, 
peroneal tendinitis, peroneal instability, neuri-
tis, and progressive degenerative joint disease 
of the subtalar and calcaneocuboid joints or 
adjacent articulations in the hindfoot and  
midfoot. 

Clinical Comments 

·  What factors are most important, or what algo-
rithm should be used, in selecting patients for 
operative versus nonoperative management? 

·  If you proceed with operative intervention via 
an extensile lateral approach, do you use a 
locking or nonlocking lateral calcaneal plate? 

·  What are the indications for the use of bone 
graft and/or bone-graft substitutes during ORIF 
of displaced intra-articular calcaneal fractures? 

·  How do you manage bilateral injuries? 
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Figures 

Fig. 1-A:  Preoperative lateral hindfoot radiograph of a patient with a displaced intra-articular calcaneal fracture. 

Fig. 1-B:  Preoperative oblique foot radiograph of a patient with a displaced intra-articular calcaneal fracture. 

Fig. 1-C:  Preoperative sagittal CT of a patient with a displaced intra-articular calcaneal fracture. (Reproduced, with permission 
of Elsevier [copyright owner], from: Pfeffer GB, Easley ME, Frey C, Hintermann B, Sands AK. Operative techniques: foot and 
ankle surgery. Philadelphia: Saunders; 2010. p 559.) 

Fig. 1-D:  Preoperative axial CT of a patient with a displaced intra-articular calcaneal fracture. (Reproduced, with permission of 
Elsevier [copyright owner], from: Pfeffer GB, Easley ME, Frey C, Hintermann B, Sands AK. Operative techniques: foot and an-
kle surgery. Philadelphia: Saunders; 2010. p 559.) 

Fig. 1-E:  Preoperative coronal CT of a patient with a displaced intra-articular calcaneal fracture. The arrow indicates the con-
stant fragment. (Reproduced [with modification], with permission of Elsevier [copyright owner], from: Pfeffer GB, Easley ME, 
Frey C, Hintermann B, Sands AK. Operative techniques: foot and ankle surgery. Philadelphia: Saunders; 2010. p 559.) 

Fig. 1-F:  A patient in the lateral decubitus position on a beanbag prior to ORIF of the calcaneus. The legs are scissored, with 
the leg that is to be operated on flexed toward the posterior portion of the operative table. A nonsterile tourniquet is placed on 
the thigh. The leg that is not being operated on is well-padded and protected. 

Fig. 2-A:  A standard incision used to perform an extensile lateral approach to the calcaneus is marked. The distal part of the 
fibula and the lateral border of the Achilles tendon are also marked. Note that the proximal portion of the vertical part of the inci-
sion usually starts 2 cm proximal to the distal part of the fibula. The arrow indicates the typical course of the sural nerve 
(represented by a dotted line), which is at particular risk for injury at the most proximal and distal aspects of the incision. 

Fig. 2-B:  Intraoperative image demonstrating the “no-touch” technique with 0.062-in (1.6-mm) Kirschner wires placed within the 
fibula, talar neck, and cuboid to retract a full-thickness soft-tissue flap. The arrow indicates the retracted peroneal tendons with-
in the lateral soft-tissue flap. (Reproduced, with permission of Elsevier [copyright owner], from: Pfeffer GB, Easley ME, Frey C, 
Hintermann B, Sands AK. Operative techniques: foot and ankle surgery. Philadelphia: Saunders; 2010. p 562.) 

Fig. 3-A:  Removal of the thin lateral calcaneal wall with forceps. 

Fig. 3-B:  Elevation of the posterior facet with derotation of the depressed osseous fragments out of the calcaneal body. 

Fig. 3-C:  Obtaining provisional Kirschner wire fixation after the initial reduction has been achieved. 

Fig. 3-D:  Harris axial heel fluoroscopic views demonstrating inadequate restoration of hindfoot alignment with varus malreduc-
tion of the medial calcenal wall and tuberosity. (Reproduced, with permission of Elsevier [copyright owner], from: Pfeffer GB, 
Easley ME, Frey C, Hintermann B, Sands AK. Operative techniques: foot and ankle surgery. Philadelphia: Saunders; 2010. p 
565.) 

Fig. 3-E:  The restored alignment is confirmed clinically. 

Fig. 3-F:  The restored alignment is confirmed radiographically. (Reproduced, with permission of Elsevier [copyright owner], 
from: Pfeffer GB, Easley ME, Frey C, Hintermann B, Sands AK. Operative techniques: foot and ankle surgery. Philadelphia: 
Saunders; 2010. p 565.) 

Fig. 4-A:  Replacement of the lateral calcaneal wall fragment, which can be used as a “key” to ensure proper reduction and res-
toration of calcaneal height.  

Fig. 4-B:  Provisional fixation and placement of a multi-hole calcaneal plate. 

Fig. 4-C:  Radiographic confirmation of the appropriate position of the multi-hole calcaneal plate. (Reproduced, with permission 
of Elsevier [copyright owner], from: Pfeffer GB, Easley ME, Frey C, Hintermann B, Sands AK. Operative techniques: foot and 
ankle surgery. Philadelphia: Saunders; 2010. p 567.) 

Fig. 4-D:  In this case, the sustentacular lag screw is placed through the lateral plate. Note that one of the surgeon’s hands is 
placed at the medial aspect of the hindfoot to apply direct pressure on the sustentaculum, allowing guidance of the screw from 
the lateral cortex through the plate and into the sustentaculum. 

Fig. 4-E:  Subsequent screws are placed into the subchondral bone under the articular surface as well as into the anterior 
process and the tuberosity. 

Fig. 4-F:  Final lateral fluoroscopic view obtained to confirm maintenance of reduction and appropriate screw and plate position. 
If there is a concern about intra-articular screw placement or residual hindfoot varus malalignment, then Broden and Harris axial 
heel views, respectively, are needed. (Reproduced, with permission of Elsevier [copyright owner], from: Pfeffer GB, Easley ME, 
Frey C, Hintermann B, Sands AK. Operative techniques: foot and ankle surgery. Philadelphia: Saunders; 2010. p 568.) 

Fig. 4-G:  Peroneal tendon reduction after inspection of the subfibular recess and the posterior fibular groove. The superior pe-
roneal retinaculum and periosteum are reconstructed with use of a small suture anchor. 
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Fig. 5-A:  Closure of the subcuticular layer toward the apex of the incision with a 4-0 absorbable suture. 

Fig. 5-B:  Wound closure is completed with a 4-0 nonabsorbable monofilament suture with use of a modified Allgöwer-Donati 
technique. A small drain has been placed exiting anterior to the plantar limb of the incision. 

Fig. 6-A: Weight-bearing anteroposterior radiograph obtained at six months postoperatively demonstrating reduction of the 
posterior facet and medial calcaneal wall, along with maintenance of the Bohler angle and hindfoot alignment. There is no evi-
dence of implant failure or loosening. 

Fig. 6-B:  Weight-bearing lateral radiograph obtained at six months postoperatively demonstrating reduction of the posterior 
facet and medial calcaneal wall, along with maintenance of the Bohler angle and hindfoot alignment. There is no evidence of 
implant failure or loosening. 

Fig. 6-C:  Weight-bearing Broden axial heel view obtained at six months postoperatively demonstrating reduction of the post-
erior facet and medial calcaneal wall, along with maintenance of the Bohler angle and hindfoot alignment. There is no evidence 
of implant failure or loosening. 

Fig. 6-D:  Weight-bearing Harris axial heel view obtained at six months postoperatively demonstrating reduction of the posterior 
facet and medial calcaneal wall, along with maintenance of the Bohler angle and hindfoot alignment. There is no evidence of 
implant failure or loosening. 
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