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SUMMARY

Introduction Calcaneus fractures are rare but potentially debilitating injuries. Most of them are displaced
intraarticular fractures, whose management is among controversial issues. There is no consensus on
whether to operate or not. The most often chosen surgical treatment is open reduction and internal
fixation as the primary method. Failure of this surgery often needs secondary subtalar arthrodesis as
definitive management, so primary subtalar arthrodesis in cases with severe comminution represents
definitive treatment in one stage with good functional results.

Case outline We present a case of a 54-year-old male patient with a severely comminuted (Sanders
type IV) bilateral calcaneus fracture. After the withdrawal of local swelling and disappearance of fracture
blisters, the patient was operated on using one-stage bilateral subtalar arthrodesis with percutaneous
screw fixation and bone grafting performed through a mini-open sinus tarsi approach. The early post-
operative period was uneventful. The patient did not walk for the first seven postoperative weeks, after
which rehabilitation was continued with partial weight bearing with a gradual increase of weight-bearing
to full over the next five weeks, after which walking aids were completely phased out. Three years after
surgery, the patient has no symptoms and has a close-to-normal gait.

Conclusion Although this type of injury has traditionally been treated with open reduction and internal
fixation, we believe that primary subtalar arthrodesis with bone grafting through a mini-open sinus tarsi
approach can benefit patients with severe comminution of calcaneus, allowing good functional results
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and patient satisfaction, with fewer postoperative complications and faster definitive recovery.
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INTRODUCTION

Fractures of the calcaneus are rare, potentially
debilitating injuries, which represent a thera-
peutic challenge even for an experienced sur-
geon. About 60-75% of calcaneus fractures are
displaced intraarticular fractures (DIACF) [1,
2]. Operative and nonoperative treatment of
DIACEF have similar results, but some patient
groups benefit from surgery more than oth-
ers. The most widespread surgical treatment
is open reduction and internal fixation (ORIF),
but the results are not uniformly satisfactory.
Failure to achieve an anatomical reduction of
the articular surface leads to the development
of painful arthrosis of the subtalar joint, re-
quiring secondary arthrodesis in many cases
[2]. This led to primary subtalar arthrodesis
(PSTA) as the appropriate treatment method
for DIACEF [2, 3].

This paper aims to present a case of a patient
with Sanders type IV calcaneus fracture treated
by reduction and PSTA through a mini-open
sinus-tarsi approach with osteoplasty with a
graft from the bone bank and the results of a
three-year follow-up.

CASE REPORT

The patient, a 54-year-old male, sustained a
bilateral calcaneus fracture accompanied by
swelling, limited range of motion (ROM), and
palpatory pain after a fall from a height of three
meters. There were no skin or neurovascular
lesions. The patient’s history revealed that he
is a smoker. Radiography and CT scan showed
Sanders type IV intraarticular fractures of both
feet (Figure 1).

The patient was initially immobilized
with compressive Robert Jones bandages.
Throughout the following days, swelling of
soft tissue developed in the hindfoot, and oc-
casional fracture blisters started to appear.

The operative procedure was performed 16
days after the injury, after reducing swelling
and withdrawal of fracture blisters. Surgery
was performed in two acts: first on the left
foot, then on the right with a patient in lateral
decubitus position. Preoperatively, tourniquet
cuffs were placed on both lower legs but in-
flated separately.

The incision, approximately 4 cm long,
was made above the projection of sinus tarsi.
Extraction of the articular cartilage of the
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Figure 1. CT scan of both feet on admission showing severely displaced comminuted
fracture of both calcaneus; a) right calcaneus fracture; b) left calcaneus fracture

Figure 2. Immediate postoperative lateral X-rays; plain radiograph obtained immediately
after surgery; a) right foot; b) left foot

talocalcaneal joint was performed. The articular space and
bone defect were filled with a combination of allogenic
cancellous bone grafts from our institution’s bone bank and
extracted bone parts of the fractured calcaneus.

The reduction of major fragments was performed by
percutaneous manipulation using a Schanz screw. Fixation
of fragments was obtained with two K-wires advanced from
calcaneus tuberosity to the talus body. Two cannulated
screws of 7 mm in diameter and 105 mm and 120 mm in
length were introduced over the wires, ensuring definitive
fixation of the fragments and arthrodesis of the talocal-
caneal joint. The posterior-upper fragment was reduced
percutaneously by another Schanz crew and then fixed with
a cannulated screw 5 mm in diameter and 50 mm in length.

After fluoroscopic evaluation and wound closure,
Robert Jones dressing was applied, and the patient was
rolled over to the other side. Then the talocalcaneal joint
of the right leg was approached in the same manner, and
the same procedure was performed, with the difference of
using two cannulated screws of 7 mm in diameter and 95
mm and 105 mm in length (Figure 2).

The early postoperative period was uneventful. On the
sixth postoperative day, the patient was discharged, and su-
ture removal was performed on the 14th postoperative day.
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For the first seven postoperative weeks,
the patient was without weight-bearing.
Ankle joints’ ROM was slightly limited
and painless, and there was no motion in
the subtalar joints. For the next five weeks,
rehabilitation was continued with partial
weight bearing on the forefoot and the ap-
plication of silicone heel pads in footwear.

After 12 weeks, the patient was able to
walk independently with crutches. In both
ankles, ROM was close to physiological.
Slightly lowered, painless feet arches were
noted bilaterally. The patient gradually
phased out walking aids and started with
full-weight bearing.

Five months after surgery, the patient
could walk normally, with full-weight bear-
ing and without walking aids. The total
AOFAS (American Orthopedic Foot and
Ankle Society Score) was 73 of 100 (pain
30/40; function 38/50; alignment 5/10).

On three more check-ups, 11 months,
24 months, and 35 months after surgery,
the patient exhibited no significant symp-
toms, with AOFAS scores of 72, 73, and
73, respectively, and a close-to-normal gait
(Video 1), and complete return to normal
life activities, including working as an elec-
trician, as before the injury.

The patient has given his written con-
sent for the publication of data in this case
report. The ethics committee of the Institute
for Orthopaedics Banjica decided that this
paper does not require ethics committee ap-
proval (Decision number I-113/20).

DISCUSSION

The outcome of surgical treatment of DIACF is uncertain.
The risk of postoperative complications is the most com-
mon reason why surgeons continue to opt for non-surgical
treatment.

There are indications that less displaced DIACF treated
non-operatively have similar functional results as opera-
tively treated ones [3]. Some authors did not find a statisti-
cally significant difference in the outcome between the op-
erative and nonoperative treatment of DIACF, emphasizing
the risk of postoperative complications [4]. Nevertheless,
the prevailing view is that surgical treatment of these frac-
tures gives better functional results than non-operative
treatment [3]. Buckley et al. [5] reported significantly bet-
ter functional outcomes in surgically treated patients.

The most commonly used approach for the calcaneus is
the extensive lateral approach, allowing good visualization
and can result in difficult wound healing and is more prone
to bone infections, scarring, and arthrofibrosis of the sub-
talar joint. One of the less invasive approaches is through
sinus tarsi (STA). Shortening the operative incision only to
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Video 1. Representative still - patient gait three years after the
operation; available at: srpskiarhiv.rs/global/doc/42577-Oth-
er-259068-1-2-20230206.flv

the space immediately above the tarsal sinus (Mini-STA)
enables satisfactory visualization with minimal trauma to
the soft tissues [6].

Mini-STA and classical STA can be combined with per-
cutaneous techniques to reduce and fix large bone frag-
ments. Several authors presented their results with lower
postoperative complications with adequate repositioning
and stabilization of the subtalar joint when using STA
compared to the extensive lateral approach [7, 8]. Holmes
[7] reported that after 18 years of STA use, he did not en-
counter any complications associated with wound healing
or soft tissue and bone infection. Joseph et al. [9] reported
a higher percentage of complications after an extensive
lateral approach compared with STA, but without statis-
tical significance, bearing in mind that patients treated
using STA were operated on earlier. Syros et al. [10] re-
ported in their retrospective study of 36 high-risk patients
with DIACEF treated with STA that a short time to surgery
had a negative impact on wound complication rate. Two
separate meta-analyses concluded that, in the treatment
of DIACE the extensive lateral approach had significantly
more complications than other, less invasive methods, with
isolated percutaneous screw fixation being the one with the
least complication [11, 12]. Yin et al. [13] indicated that
the surgeon’s volume (number of performed operations)
in treating DIACF is directly correlated with the number
of complications, stating that low-volume surgeons have
almost 15% more complications.

In patients with Sanders type IV fractures, there have
not yet been found significant differences in the outcome
between ORIF and PSTA, and a low number of patients
and quality studies are limiting factors for reaching a defin-
itive conclusion. The advantages of PSTA include shorter
treatment time, shorter postoperative recovery and absence
from work, and lower treatment costs [14].

The results of ORIF in multisegmental DIACF can be
uncertain. In Sanders type IV fracture, anatomical reposi-
tion, good joint congruence, and stable fixation are chal-
lenging to achieve, and many authors advocate using PSTA
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as the treatment method [3, 15]. Even when anatomical
reconstruction and stable fixation are achieved, early post-
traumatic arthrosis of the subtalar joint may occur. Potenza
etal. [2] reported good to excellent functional results after
a five-year follow-up in six patients (seven calcanei) with
Sanders IV type of fracture managed using PSTA through
sinus tarsi approach with cannulated screws and filling of
the bone defect with heterologous grafts.

Huefner et al. [16] state that in 2-17% of patients, it is
necessary to perform secondary subtalar arthrodesis due to
a degenerative disease that developed after reduction and
osteosynthesis. They further report good to excellent results
after open reduction and PSTA in patients with Sanders IV
fracture, and the patients return to total working activities
was observed within 6.4 months on average. In performed
expected value decision analysis Eisenstein et al. [17] con-
cluded that performing ORIF with PSTA is optimal for pa-
tients with DIACEF, compared with isolated ORIF surgery.

It is necessary to point out that obliteration of the sub-
talar joint reduces ROM of the foot, affects normal gait,
and can cause diminished functionality. Almeida et al. [1]
reported a slightly higher average AOFAS score in PSTA
than in the osteosynthesis groups, ranging 65.8-86.8 and
62-82.4, respectively. Considering that our patient had a
total AOFAS score of 73 out of 100 three years after sur-
gery, it encouraged us to give even more space to PSTA as
the solution for DIACE

A study which included 424 non-operatively and opera-
tively treated patients stated that 10% required secondary
arthrodesis of the subtalar joint [5]. For certain patients,
secondary subtalar arthrodesis was more common: men
who do hard physical work, workers who receive com-
pensation for injuries at work, patients with Sanders type
IV fracture, and lower Bohler angle [5]. Sanders et al. [18]
stated that the results of ORIF of type IV fractures are
unpredictable even with experienced surgeons performing
operations because successful anatomical repositioning
and stable fixation are extremely difficult to achieve and
that better results can be obtained by performing PSA.

The advantages of using bone grafts are reflected in the
stimulation of fracture healing and a shortening of the
period to full weight-bearing, increasing mechanical sup-
port of the calcaneus, and avoiding its collapse and post-
traumatic arthrosis of the subtalar joint. Singh et al. [19]
reported similar results in patients undergoing calcaneus
osteosynthesis with or without bone grafts but with earlier
full weight-bearing and better re-establishment of calca-
neus anatomy in the group where bone grafts were used.

Despite the adequate choice of treatment, DIACF can
cause severe patient disability. Performing PSTA in these
patients reduces the risk of reintervention and shortens
the postoperative recovery. The biggest obstacle to the
widespread use of PSTA is the small number of reported
patients treated this way. Our opinion is that the excellent
results of treating our patient’s extremely severe injuries
should encourage others to use PSTA more often, improv-
ing their patient’s quality of life.
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MpumapHa cynTanapHa apTpoesa ca nepKyTaHOM GpUKCaLUjoM 3aBPTHMMA U
nonywasawem aedeKTa KowTaHUM rpadpTom Kpo3 MUHU-OTBOPEH sinus tarsi
NPUCTYN y peluaBaky bunatepanHor npenoma KanaHeyca IV tuna no CaHgepcy
— NpMKa3 6onecHuKa ca Tporoguwitbum nepuogom npahema

Xenumnp JoBaHosuh', Jlazap Muyeta'?, Hematba JoBaHoBuh', laHuno Jepemunh'? Hematba CiaBkoBuh'?

"MHcTuTyT 33 opToneaujy baruua’, beorpag, Cpbuja;
*YHueep3utet y beorpapy, MeanunHcku dakynter, beorpag, Cpbuja

CAMETAK

YBog [penomu KankaHeyca cy peTke, anv NoTeHLMjaaHo OHe-
cnocobsbaBajyhe nospepe. Hajueluhe ce paau o gucnoumpaHim
VHTPaapTVKyTapHUM NpeioMrMa Yuje 36prtbaBarbe npeacTa-
BJ/ba je]HO Off KOHTPOBEP3HMX NTakba. He NoCToju KOHCEH3YC O
TOMe Aa v Tpeba 1Ay He CNPOBEeCTY ONepaTNBHO Nleyetse. Haj-
yewhe n3abpaHm XUPYPLLKM TPETMaH je OTBOPEHa peno3uLiyja
1 yHyTpallkba duKcalmja Kao nprmapHu Metod. Heycnex ose
orepaLmje YeCTo 3axTeBa CEKYHAAPHY CynTanapHy apTpoaesy
Kao AedMHUTVBHY Mepy Jleyesa, Tako Aa Ce NpUMapHa cynTa-
NnapHa apTpogesa y C/lyyajeBrma Ca TEeLKOM KOMUHYLIMjOM Mo-
Ka3yje Kao fjobap MeToA fAedUHUTUBHOT jeAHOETaNHOT fleyerba
ca Bobprm GYHKLIMOHANHUM pe3ynTaTuma.

Mpuka3s 6onecHuka Mpukasyjemo cnyyaj 54-roguilrber My-
WKapua ca bunatepanHum KoMyHUTUBHUM (IV Tnom no CaH-
Aepcy) NpenomMom KankaHeyca. [locne noenayerba NOKanHOr
OTOKa 1 NnoBJiayera byna, 6onecHyK je oneprcaH NprMeHoOM
jenHoeTanHe 6unatepanHe cynTanapHe apTpoAese ca nepky-
TaHOM drKcaLnjom y3 nonyraBatbe fedeKTa KOWTaHVM ano-

doi:

rpadpToM Kpo3 MUHK-OTBOPEH Sinus tarsi. PaHn noctonepatvBHy
nepuog je npotao 6e3 komnnmkaywja. MpBux cegam noctone-
paTMBHMX HeAerba 60NeCHUK HUje XO[ao, HakoH Yera je pexa-
6unuTaLyja HacTaB/beHa Ca XO40M Ca AENMMUYHUM OCIOHLIEM
y3 nocteneHo nosehame ontepehera TOKOM HapedHUX NeT
Hefierba, a mocsie Tora Cy momarana 3a XoAarbe MoTNYHO YKMHY-
Ta. Tpy roanHe nocse onepauuje 60NECHVK HEMa CUMMTOME 1
XOfia CKOPO HOPMAJTHO.

3akrpyuak Mako ce oBa BpcTa noBpefe TpaanLIMOHaHO feym
OTBOPEHOM PENO3MLIMjOM 11 YHYTPaLIHOM dUKCaLmjoM, Bepy-
jemo pa nprvmapHa cyntanapHa apTpoAe3a y3 nomnykasatbe
AedeKTa KoLTaHUM anorpadTom Kpo3 MUHU-OTBOPEH Sinus tarsi
MOXe 6UTN O KOPUCTY BoNeCHNLMMA Ca TELIKOM KOMUHALIMjOM
KankaHeyca, omoryhasajyhu gobpe gpyHKUMOHaNHe pe3ynTate
1 33[J0BOSbCTBO MaLlyijeHaTa, Ca Makbe NOCTOMNepPaTUBHUX KOM-
nnvKaumja v 6pXK1MmM oropaBKoM.

KrbyuHe peun: MHTPaapTUKyIapHU MPeNomu; KalkaHeyc; cyn-
TanapHu 3rnob; aptTpogesa

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):76-80



