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Abstract

Soft tissue complications are one of the most feared complications after a fracture of the calcaneus and its operative treatment. The incidence of
wound complications vary in literature is up to 32%. The better understanding of the blood supply of the lateral aspect to the hind foot and together
with the development of minimally invasive and percutaneous techniques helped to reduce such complications. While the literature discussed several
patient related factors and surgery related factors that can contribute to skin and soft tissue complications, drawing a definitive conclusion about
the importance of each of these factors is still difficult. Prevention of wound complications requires some experience from the surgeon to assess the
different risk factors. In many cases, wound dehiscence can be managed by dressings but when infection is suspected, serial debridement with culture

specific antibiotics are needed.
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Introduction

The goals of surgical treatment of displaced intraarticular frac-
tures of the calcaneus are to restore the calcaneal height, length and
axis together with anatomical reduction of the articular surface [1].
However, skin and soft tissue complications were one of the most
common and most dreadful complications when managing calcane-
al fractures especially with the extensile lateral approach [2]. Better
understanding of the blood supply of the skin on the lateral aspect
of the heel together with careful assessment of various risk factors
before going to operative treatment of calcaneal fractures can re-
duce the risks of these problems. To achieve these goals, various
approaches and methods of fixation were employed for operative
fixation of calcaneal fractures [3-9]. Number of minimally invasive
techniques and percutaneous methods for calcaneal fixation were
developed to decrease the soft tissue injury with operative treat-
ment [7-9].

Wound complications with operative fixation of calcaneus vary
from 0-33% across the literature [10-17]. There variations of the
reported values in literature variations many factors related to the
patient or surgery. The wound complications vary even according
to the region of the word in which the study was conducted. Spier-
ings et al. [18] compared the differences in wound complications
with extensile lateral approach in different parts of the geographi-
cal areas. The highest rate of wound complications was found

in studies from Europe (12.1%), followed by Africa (11.1%),
Asia (4.5%), South America (4.4%), and North-America (2.8%).

However, the literature reporting wound complications should be
carefully assessed .The definition of wound dehiscence, necrosis
and wound infection vary from one surgeon to another and from
one institution to another [19,20]. Probably adhering to the defini-
tions provided by the Center of Disease Control and Prevention can
eliminate some of the confusion about what is reported as infection
or dehiscence [21]. The presence of different risk factors that could
affect the results vary from one study to another and selection bias
can even exist in randomized trials [22]. The surgeon may be un-
aware of complications or underreport it [23,24].

The operative treatment of calcaneal fractures is associated
with skin and soft tissue complications on the lateral aspect of the
hindfoot. However, tongue type calcaneal fractures are associated
with posterior skin and soft tissue problems. Gardner et al. [25] re-
ported an incidence of 21% posterior skin compromise for patients
with 139 tongue type calcaneal fracture. They also reported that
patients who received immediate reduction and percutaneous fixa-
tion did not progress to soft tissue compromise.

Blood supply of the skin on the lateral aspect of the hindfoot. In
the late 1980s, Taylor and Palmer started to popularize the concept
of angiosomes to provide a better understanding of the blood sup-
ply of the skin. They identified the peroneal artery to be the source
of blood supply to the skin of the posterolateral aspect of the lower
leg and hind foot [26]. The lateral calcaneal artery angiosome ex-
tends from the lateral malleolus superiorly to the fifth metatarsal
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distally. It supplies the skin of the heel to the medial glabrous junc-
tion. The heel is supplied by 2 overlapping arteries which are the
medial and lateral calcaneal arteries. The skin over the tendoachil-
lis is supplied by the posterior tibial artery and peroneal artery
with vascular interconnection between the 2 arteries [27].

Freeman et al. [28] dissected 15 lower limbs and identified the
posterior peroneal artery (which was later name the lateral calca-
neal artery) at the level of the upper border of the calcaneus to be
an average of 3.1 cm posterior to the lateral malleolus, 1cm posteri-
or to the sural nerve and 1.5cm anterior to the tendo Achilles [28].
They suggested that the incision of the extensile lateral approach of
the calcaneus probably divides this artery resulting in skin break-
down. Borelli & Lashgari [29] ran a cadaveric study on 24 cadaveric
lower extremity specimens to describe the blood supply of the lat-
eral hindfoot. They concluded that the lateral calcaneal artery, the
lateral malleolar artery and the lateral tarsal artery were consis-
tently present in the cadaveric specimens. The lateral calcaneal ar-
tery which is a branch from the peroneal artery was the main blood
supply to the apex of the flap. The study also measured the relation
of the lateral calcaneal artery to bony landmarks of the hindfoot.

The lateral calcaneal artery emerges from the deep fascia of the
leg 15mm proximal to the tip of the lateral malleolus and 33+3mm
posterior to the posterior edge of the fibula and 11.5+2 mm ante-
rior to the anterior edge of the Achilles tendon. The artery contin-
ues distally to 13.5+2.5 mm anterior to the insertion of the Achilles
tendon. The artery curves distally and forward to run at a distance
41+4 mm distal to the most prominent aspect of the distal fibular (a
point in the midcoronal plane, 1 cm proximal to the tip of the fibu-
la.) The lateral malleolar artery and the lateral tarsal artery run an-
terior to the lateral calcaneal artery. These measurements showed
that the vertical portion of the extensile incision is very close to the
course of the lateral calcaneal artery and thus the artery is vulner-
able to injury [29].

Elsaidy et al. [30] in a cadaveric study identified a danger-
ous triangle between 3 points: the tip of the lateral malleolus, the
point of which the lateral calcaneal artery pierces the deep fascia
(3-4.5cm above the midpoint of extending from tip of the lateral
malleolus to the point of insertion of the tendo Achilles) and the
point at which the artery crosses the line between the tip of the
lateral malleolus and the insertion of the tendo Achilles (2.3-3cm
posterior to the tip of the lateral malleolus) They hypothesized that
the vertical limb of the extensile approach can be safely placed pos-
terior to this triangle.

Kwon et al. [31] designed a cadaveric study involving 20 cadav-
ers to assess the location of the lateral calcaneal artery in relation to
the vertical limb of the extensile lateral approach and the modified
extensile lateral approach. The vertical limb of the extensile lateral
approach was situated midway between the posterior border of the
fibula and the border of the tendo Achilles while the vertical limb of
the modified extensile lateral approach was situated 0.75cm anteri-
or to the border of the tendo Achilles. Both incisions measured 7cm
in length starting from the junction of the glabrous and non-gla-
brous skin upwards. The number or times when the lateral calca-

neal artery crossed the vertical incision were counted. The lateral
calcaneal artery was found to cross the incision in 17 out of 20 ca-
davers (85%) for the vertical limb of the extensile lateral approach
and 4 out or 20 cadavers (20%) for the vertical limb of the modified
extensile lateral approach. The authors concluded that the risk of
injury to the lateral calcaneal artery is significantly lower with the
modified extensile lateral approach [31].

Bibbo et al. [32] in a clinical study assessed the importance of
the lateral calcaneal artery to the viability of the skin flap of the ex-
tensile lateral approach. The patency of the lateral calcaneal artery
was assessed before the extensile lateral approach was done for
90 calcaneal fractures. In 85 of them, the artery was patent before
the operation. They had wound complications in 6/90 calcaneus
fractures. 5 of 6 wound complications occurred in the 5 patients in
whom the lateral calcaneal artery was not identified before surgery
to be patent.

The better understanding of the anatomy gave surgeons an
insight to the skin complications associated with extensile lateral
approach. The proximal extent of the lateral approach was classi-
cally described to be posterior to the lateral malleolus or midway
between the posterior border of the lateral malleolus and the tendo
Achillis [3-5]. Probably this was associated with injury to the lateral
calcaneal artery and skin complications. Gould and Seligsonwaere
the first to propose putting the vertical limb of the incision of the
lateral approach just anterior to the Achilles tendon [6]. The au-
thors did not correlate the description of the vertical limb with the
blood supply. This description of the lateral approach was before
the studies describing the anatomy of the vascular supply to this
area of the skin. The horizontal limb of the incision was traditional-
ly described to be at the junction of the glabrous and non-glabrous
skin [6]. This does not seem to endanger the skin of the heel as it is
supplied by the medial and lateral calcaneal arteries [27].

Risk Factors for Skin and Soft Tissue Complications

Several factors were studied for their relation to soft tissue
compromise. It should also be noted that severity of the trauma that
led to the fracture should be taken into consideration as a factor
affecting the skin. Other patient factors and surgery related factors
were extensively studied. There is conflicting data from the differ-
ent studies about the risk factors for skin complications. Kwon et al.
[16] and Wu et al. [2] utilized a multivariate analysis to identify the
real contribution of the different risk factor to wound complications
but many other studies do not utilize such statistical techniques.

Patient Factors
Diabetes

Folk et al. [15] and Kwon et al. [16] found an increase incidence
of wound complications with diabetes. Folk et al. [15] identified di-
abetes to increase the relative risk of infection 3.4 times in a cohort
of 179 patients treated by ORIF by extensile lateral approach [15].
Kwon et al. [16] in a series of 405 calcaneal fractures identified in-
creased incidence of wound complications in diabetic patients al-
though this was not statistically significant [16]. On the other hand,
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Shuler et al. [33] studied 63 calcaneal fractures and did not find
correlation between diabetes and wound healing [33].

Smoking

Several studies show an increased incidence of wound compli-
cations with smoking [2,15,16,34]. Assous & Bhamra [34] compared
incidence of wound complications in smoKkers vs. nonsmokers in
patients who were operated upon for ORIF of calcaneal fractures
by the same technique. Seventy percent of smokers had wound
complications in comparison to 15% of nonsmokers [34]. Wu et al.
[2] studied wound complications in 239 calcaneal fractures. They
found that the risk of skin complications in smokers in 13.8 times
higher than nonsmokers [2]. Folk et al. [15] reported current smok-
ing as a significant risk factor for wound complication with relative
risk 1.2. Nevertheless history of smoking more than ten pack-years
was a significant predictor for wound complications (relative risk
1.2) [15]. Kwon et al. [16] identified smoking to increase the odds
ratio of wound infection 1.9 times which was statistically signifi-
cant in their series of 405 calcaneal fractures [16]. However, Court
et al. [35], Koski et al. [36] and Tennent et al. [37] failed to show
increases risk of skin complications with smoking [35-37].

Body mass index

Shuler et al. [33] studied 63 calcaneal fractures and found that
high body mass index is associated with delayed healing.

Age

Several studies suggest that age was not associated with in-
creased incidence of wound problems [15,35,38,39]. Gaskill et al.
[38] compared outcomes calcaneal fractures in patients older than
50 years to outcomes in patients less than 50 years. There were no
skin complications in the group of patients less than 50 years and
only one case with skin necrosis in patients older than 50 years.
The 2 groups had comparable functional outcomes and complica-
tions [38]. Herscovici et al. [39] reported the results of 44 surgical-
ly treated calcaneal fractures in patients 65 years or older, five of
the patients had wound edge necrosis, 1 had cellulitis, 1 had heel
ulcer and 3 had osteomyelitis. The patients who had wound edge
necrosis and osteomyelitis had medical comorbidities. The authors
concluded that age doesn’t play a role in developing complications,
but medical comorbidities probably contribute to postoperative
complications [39]. Similarly, Court et al. [35] in a series of 178
patients did not show evidence of increased wound complications
with increasing age [35]. Folk et al. [15] in a study of 190 fracture
concluded that age is not a significant predictor of wound compli-
cations [15].

Open fractures

Siebert et al. [40] analyzed the data of 36 open calcaneal frac-
tures treated by casting, closed reduction and fixation by k wires
or external fixation or ORIF. Soft tissue complication occurred in
23 cases [40]. Folk et al. [15] identified open fracture to contrib-
ute significantly to wound complications where patients with open
fractures have a relative risk of 2.8 times of developing wound com-
plications [15].

Drug abuse

Court B et al. [35] in a series of 178 patients had statistically
higher wound complication rate in drug abusers. They pointed that
those patients had a higher average deprivation category score
than the non-drug addict population suggesting that they were
more socially deprived.

Sander’s classification

Kwon et al. [15] compared the rate of wound complications
in patients with Sander’s grade 1 and 2 fractures to patients with
Sander’s grade 3 and 4 fractures and did not find a significant dif-
ference between the 2 groups [16]. Court et al. [35] did not find
correlation between Sander’s classifications and would complica-
tion rate [35]. Van et al. [17] in a systematic review of minimally
invasive and percutaneous technique identified a statistically sig-
nificant correlation between wound complications and Sander’s
classification.

Surgery Related Factors
Surgical approach

The incidence of wound complications with the extensile later-
al approach is up to 32% [10-16]. For minimally invasive and per-
cutaneous techniques, Van Hoeve et al. [17] conducted a systematic
review on minimally invasive techniques that included 46 studies.
They included studies that used external fixators, minimally inva-
sive technique, percuatnoues reduction and screw fixation, arthros-
copy and different augmentation techniques reported an incidence
of wound complication between 0 and 33% with a median of 3%,
and the percentage of complication was higher with external fixator
than for minimally invasive and percutaneous technique [17]. Kwon
et al. [15] retrospectively analyzed data of 405 closed calcaneal
fracture which received operative treatment. The overall wound
complication for fractures treated by extensile lateral approach
was 32.1% compared to 8.3% for patients treated with sinus tarsi
or percutaneous approaches (odds ratio 5.3; 95% confidence inter-
val 2.9-9.5; P<.001) [16]. Kline et al. [41] compared the incidence
of wound complications in patients treated with extensile lateral
approach to patients treated with minimally invasive surgery. The
incidence was higher in the patients treated by extensile lateral
approach (29%) compared to minimally invasive techniques (6%)
which was statistically significant [41].

Duration of surgery

Al Mudhaffar et al. [42], Koski et al. [36] and Wu et al. [2] iden-
tified increased wound complication with prolonged duration of
surgery [2,36,42]. Al Mudhaffar et al. [42] studied 33 calcaneal
fractures treated operatively, 6 of them developed wound compli-
cations. The operating time and tourniquet time were significantly
higher in these patients. They concluded that surgeons should aim
for operative time less than 2 hours and tourniquet time less than
1.5 hours [42]. Similarly, Koski et al. [36] studied 148 fractures and
concluded that prolonged operative time is associated with higher
skin complications [36]. Wu et al. [2] studied 239 calcaneal frac-
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tures and identified an increased risk of wound complication with
prolonged surgery. Wound complications were 7.17 times higher in
patients with duration of surgery more than 1.5 hours compared to
patients with duration of surgery less than 1.5 hours [2].

Retraction of the skin flap

Wu et al. [2] compared static skin retraction (K-wires drilled
in the talus and bent) to dynamic retraction (manual retraction by
an assistant). Skin complications were 1.59 times higher with the
static than the dynamic retraction [2].

Postoperative drainage

Stannard et al. [43,44] showed lower incidence of wound de-
hiscence and infection when negative pressure wound therapy
(NPWT) is applied to lower extremity fractures including calcaneal
fractures [43,44]. Wu et al. [2] identified that patients who were not
given postoperative drainage were 8.32 times more likely to devel-
op wound complication s when compared to patients who received
it.

Closure of the skin

Shuler et al. [33] showed 58% wound complication rate in
patients closed by a single layer technique in contrast to 28% of
patients closed by double layer technique. The difference between
both groups was statistically significant [33]. On the other hand,
Court et al. [35] compared one to two layered closure and didn’t
find a statistically significant difference between the 2 groups [35].

Antibiotics

Wu et al. [2] analyzed data from 239 calcaneal fractures to com-
pare the incidence of wound complications in patients in whom an-
tibiotic was given more than 3 days to patients in whom antibiotic
was given less than 3 days and there was no significant difference
in wound complications between both groups [2].

Bone grafting

Wu et al. [2], Shuler et al. [33] & Folk et al. [15] didn’t identify
a significant difference in wound complication rates between pa-
tients who received bone graft when compared to patients who did
not receive it [2,15,33]. In the series of Wu et al. [2], autogenous,
allograft, or artificial bone was used [2]. In the series of Folk et al.
[15] hydroxyapatite synthetic graft, coral graft and auto graft were
used. In the series of Shuler et al. [33] autograft or allograft was
used. Bibbo et al. [45] and Yang et al. [46] found an increased inci-
dence of wound complications in patients in whom bone graft was
used but this was not statistically significant [45,46]. Bibbo et al.
[45] compared the wound complication rate in 33 fractures which
had an intraoperative bone defect and received human DBM-cal-
cium sulfate mixed with vancomycin to 11 fractures which had no
appreciable bone defect at time of surgery and were not grafted.
The wound complications were higher in patients who received the
graft but the difference was not statistically significant. It should
be noted that the authors stated that all patients who had wound
complications had more severe fractures and worse soft tissue con-
dition [45]. Yang et al. [46] in a systematic review that included 32

studies with 1281 fractures found a higher incidence of infection in
patients with bone graft compared to patients with no bone graft,
but the difference was not statistically significant.

Surgeon’s experience

Court et al. [35] reviewed 178 calcaneal fractures treated by
calcaneal plate fixation using an extensible lateral approach and ob-
served a statistically significant difference in wound infection rate
between experienced and less experienced surgeons. The infection
rate was 14.3% for the inexperienced group compared to 2.8% for
the most experienced surgeon [35]. Kwon et al. [15] identified a
statistically significant less wound complication rate for junior sur-
geons compared to senior surgeons in their series of 405 calcaneal
fractures. However, they noted that senior surgeons in their series
had a statistically significant higher utilization of the extensile lat-
eral approach compared to junior surgeons [16].

Timing of surgery

Sanders [47] suggested that surgery should be carried out after
edema and swelling subsides and proposed the wrinkle test can be
a clinical tool to determine when it is suitable to operate [47]. Al
Mudhaffar et al. [42] and Wu et al. [2] identified increased risk with
early surgery [2,42]. Al Mudhaffar et al. [42] studied 33 calcaneal
fractures treated operatively, 6 of them developed wound complica-
tions. They reported that time to surgery is a significant risk factor
for wound complications and recommended delaying surgery 7 to
10 days after injury [42]. Wu et al. [2] identified the wound compli-
cations to be 5.47 times higher in surgeries performed within the
first 3 days of fracture compared to surgeries delayed more than 3
days [2]. On the other hand, Court [35] and Folk [15] didn’t find a
significant difference between early and delayed surgery [15,35].

Court et al. [35] reviewed 178 calcaneal fractures treated by
calcaneal plate fixation using an extensible lateral approach and
did not find difference in wound complication with delaying calca-
neal fracture treatment. It should be noted that the authors stated
that the timing between injury and surgery was determined by the
treating surgeon without giving details of when the surgeon felt it
is safe to go for surgery [35]. Folk et al. [15] in a study of 190 frac-
ture concluded that delay in surgical treatment is not a significant
predictor of wound complications [48-54]. Kwon et al. [55] retro-
spectively analyzed data of 405 closed calcaneal fracture which re-
ceived operative treatment. Out of these, 224 received ORIF by an
extensible lateral approach, the incidence of wound complication
for patients treated between 0 to7 days was 34%, for patients treat-
ed between 8 to 14 days was 28% and for patients treated after 14
days was 35%. The difference in the rate of wound complications
was not statistically significant. It should be noted that fracture
severity defined by Sanders classification was statistically similar
at all time points. For patients treated by sinus tarsi or percutane-
ous approaches, the incidence of wound complications in patients
treated between 0 to 7 days was 2%, for patients treated between
8-14 days was 8% and for patients treated more than 14 days was
15%. The patients treated 14 days after injury were 3 times more
likely to develop wound problems compared to patients who had
surgery between 0-7 days and this difference was statistically sig-
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nificant. Again, the injury severity by Sanders classification was
similar for the 3 groups [16].

Treatment
Prevention

Prevention is probably the best was to prevent skin and soft tis-
sue complication following calcaneal fractures. Proper assessment
of the local skin condition together with general patient factors is
essential. Although there is conflicting evidence about many of the
factors that cause skin complications, the presence of more than
one risk factor in a patient may produce an additive effect [39]. Fac-
tors related to surgery should also be taken into consideration to
minimize the effect of the surgical trauma on the soft tissue.

Bergin et al. [48] described an inpatient protocol to help to im-
prove the skin condition and compared this protocol to a group of
patients who received an outpatient management. The inpatient
protocol consisted of applying compressive dressing (webril and
elastic band) and ice water inflow wrap with auto chill pump for
cold therapy. The patients injured extremity was elevated above the
level of the heart at all times. The outpatient management included
compressive dressing, ice water inflow wrap and elevation but this
was not consistent for all patients. The patients who received the
inpatient protocol had lower wound complications and an average
of 4 days earlier surgery than patient managed as outpatients.

Several authors suggested the use of an external fixator to al-
low the skin condition to improve followed by definitive internal
fixation or as a definitive treatment. Brian applied a medial sided
external fixator for 10 calcaneal fractures within 48 hours of injury
followed by ORIF through a sinus tarsi approach for 8 fractures and
primary subtalar fusion for 2 fractures when the skin condition im-
proved. They had no postoperative wound infection of dehiscence
[49]. Corina et al. [50] and Magnan et al. [51] suggested the used
of external fixator as a definitive treatment for displaced intraar-
ticular fractures and reported low wound complications and good
clinical outcomes [50,51]. Besh et al. [52] described the use of a
hinged external fixator as a temporary or definitive treatment of
calcaneal fractures [52].

For patients with displaced tongue type calcaneal fracture with
bad skin and soft tissue condition on the posterior aspect of the
heel, immediate reduction and percutaneous fixation can prevent
further deterioration of the skin condition [25].

Treatment of Wound Dehiscence

If gapping of the wound is observed, range of motion exercise
should be stopped to prevent further gapping. Immobilization in
a cast with a window to allow damp-to-dry dressing changes. A
course of oral antibiotics can be started [53,54]. If a heamatoma is
clinically detected, it should be evacuated to maintain the viability
of the skin flap [55]. In the event of having more drainage, whirlpool
treatment may be needed with the patient placed in a fracture boot
[53,54]. Negative pressure wound management can be used [44].
Partial thickness skin injuries usually heal with local wound care.
More complex treatment modalities including flaps may be needed

for nonhealing wounds [11,56]. The differentiation between wound
dehiscence and infection is sometimes not easy and the surgeon
should go to surgical debridement in case of any doubt [55].

Treatment of Wound Infection

If infection with purulent discharge develops, serial surgical de-
bridement and administration of antibiotics guided by the results
of culture and sensitivity tests is essential. In early wound infection,
the patient may respond well to antibiotics as the bony affection
is just superficial osteitis [54,57]. Attempts can be made to retain
the hardware for about 6 month to allow bony union followed by
removal of hardware. The resultant wound after hardware remov-
al can be managed by negative pressure wound management and
should be assessed by plastic surgeon for the need of free tissue
transfer [53,56]. If diffuse osteomyelitis develops, removal of the
hardware with removal of the necrotic bone should be done with
insertion of antibiotic impregnated spacer. The wound should be
managed by culture specific antibiotic for 6 weeks. The patient
should be admitted for debridement and when culture results are
negative, the surgeon can proceed with subtalar fusion. Typically,
careful assessment is needed by plastic surgeon to assess the need
of soft tissue coverage. In severe life threatening or uncontrollable
infection, amputation may be needed [53,54,56].

Prognosis

De Groot et al. [58] studied the effect of short term complica-
tions on long term clinical outcomes. There series included 39 pa-
tients with 45 displaced intraarticular fractures. The incidence of
superficial wound infection was 5%, deep wound infection was 7%,
wound dehiscence was 24% and hematoma requiring evacuation
was 3%. Statistical analysis showed that wound complications did
not influence long term outcomes [58]. Backes et al. [59] analyzed
data from 94 calcaneal fractures and identified that although out-
come scores were lower for patients with postoperative wound in-
fection than patients who did not have infection, the difference was
not statistically significant.

Conclusion

Skin and wound complications remain one of the dreadful
complications of operative treatment of calcaneal fractures. The
better understanding of the anatomy of the lateral calcaneal artery
suggests that the placement of the vertical limb of the extensile
lateral approach close to the tendo Achilles rather than midway
between the lateral malleolus and the tendo Achilles may reduce the
risk of injury to this artery. The literature still provides conflicting
data about the contribution of different risk factors. Therefore,
careful assessment of the general and local patient condition
together with taking into consideration surgical factors can help
to avoid these complications. Probably the presence of several risk
factors can result in cumulative increase in the risk of developing
wound complications. While local wound care can be used to treat
wound dehiscence successfully, repeated surgical debridements
with culture specific antibiotics and assessment by plastic surgeons
may be needed for more complicated cases with infections.

Volume 2 - Issue - 1

How to cite this article: Ahmed K, Walid R, Ahmed S E, Ahmed A. Skin and Wound Complications after Calcaneal Fracture Fixation. Ortho Surg Ortho Care

IntJ . 2(1). O0IJ.000528.2018. DOI: 10.31031/001J.2018.02.000528

5/7


http://dx.doi.org/10.31031/OOIJ.2018.02.000528

Ortho Surg Ortho Care Int J

Copyright © Ahmed Khedr

References

1. Sanders R, Fortin P, DiPasquale T, Walling A (1993) Operative treatment
in 120 displaced intraarticular calcaneal fractures. Results using a
prognostic computed tomography scan classification. Clin Orthop Relat
Res 290: 87-95.

2. Wu K, Wang C, Wang Q, Li H (2014) Regression analysis of controllable
factors of surgical incision complications in closed calcaneal fractures. ]
Res Med Sci 19(6): 495-501.

3. Benirschke SK, Sangeorzan BJ (1993) Extensive intraarticular fractures
of the foot. Surgical management of calcaneal fractures. Clin Orthop
Relat Res 292: 128-134.

4. Essex LP (1952) The mechanism, reduction technique, and results in
fractures of the os calcis. Br ] Surg 39(157): 395-419.

5. Fernandez DL (1984) Transarticular fracture of the calcaneus. A
technical note. Arch Orthop Trauma Surg 103(3): 195-200.

6. Gould NDS (1998) Lateral approach to the os calcis. Foot Ankle 4(4):
218-220.

7. Weber M, Lehmann O, Sagesser D, Krause F (2008) Limited open
reduction and internal fixation of displaced intra articular fractures of
the calcaneum. ] Bone Jt Surg Br 90(12): 1608-1616.

8. Abdelazeem A, Khedr A, Abousayed M, Seifeldin A, Khaled S (2014)
Management of displaced intra-articular calcaneal fractures using the
limited open sinus tarsi approach and fixation by screws only technique.
Int Orthop 38(3): 601-606.

9. Tornetta P (2000) Percutaneous treatment of calcaneal fractures. Clin
Orthop Relat Res 375: 91-96.

10.Lim EV, Leung JP (2001) Complications of intraarticular calcaneal
fractures. Clin Orthop Relat Res 391: 7-16.

11.Levin LS, Nunley JA (1993) The management of soft-tissue problems
associated with calcaneal fractures. Clin Orthop Relat Res 290: 151-156.

12. Howard JL, Buckley R, McCormack R, Pate G, Leighton R, et al. (2003)
Complications following management of displaced intra-articular
calcaneal fractures: a prospective randomized trial comparing open
reduction internal fixation with nonoperative management. ] Orthop
Trauma 17(4): 241-249.

1

w

.Harty M (1973) Anatomic considerations in injuries of the calcaneus.
Orthop Clin North Am 4(1): 179-183.

14. Benirschke SK, Kramer PA (2004) Wound healing complications in
closed and open calcaneal fractures. ] Orthop Trauma 18(1): 1-6.

15. Folk JW, Starr AJ, Early JS (1999) Early wound complications of operative
treatment of calcaneus fractures: analysis of 190 fractures. ] Orthop
Trauma 13(5): 369-372.

16. KwonJY, Guss D, Lin DE, Abousayed M, Jeng C, et al. (2015) Effect of delay
to definitive surgical fixation on wound complications in the treatment
of closed, intra-articular calcaneus fractures. Foot Ankle Int 36(5): 508-
517.

17.van Hoeve S, Poeze M (2016) Outcome of minimally invasive open and
percutaneous techniques for repair of calcaneal fractures: A systematic
review. ] Foot Ankle Surg 55(6): 1256-1263.

18. Backes M, Spierings KE, Dingemans SA, Goslings ]JC, Buckley RE, et al.
(2017) Evaluation and quantification of geographical differences in
wound complication rates following the extended lateral approach in
displaced intra-articular calcaneal fractures-A systematic review of the
literature. Injury 48(10): 2329-2335.

19. Sokol DK, Wilson ] (2008) What is a surgical complication? World ] Surg
32(6): 942-944.

20.Bruce ], Russell EM, Mollison ], Krukowski ZH (2001) The quality of

measurement of surgical wound infection as the basis for monitoring: a
systematic review. ] Hosp Infect 49(2): 99-108.

21.Mangram A], Horan TC, Pearson ML, Silver LC, Jarvis WR (1999)
Guideline for prevention of surgical site infection, 1999. Centers
for Disease Control and Prevention (CDC) hospital infection control
practices advisory committee. Am ] Infect Control 27(2): 97-132.

22.Kahan BC, Rehal S, Cro S (2015) Risk of selection bias in randomised
trials. Trials 16: 405.

23.Ubbink DT, Visser A, Gouma DJ, Goslings JC (2012) Registration of
surgical adverse outcomes: a reliability study in a university hospital.
BM] Open 2(3): e000891.

24.Visser A, Ubbink DT, Gouma D], Goslings JC (2014) Surgeons are
overlooking post-discharge complications: A prospective cohort study.
World ] Surg 38(5): 1019-1025.

25. Gardner M]J, Nork SE, Barei DP, Kramer PA, Sangeorzan B]J, et al. (2008)
Secondary soft tissue compromise in tongue-type calcaneus fractures. ]
Orthop Trauma 22(7): 439-445.

26. Taylor GI, Palmer JH (1987) The vascular territories (angiosomes) of the
body: experimental study and clinical applications. Br ] Plast Surg 40(2):
113-141.

27. Attinger CE, Evans KK, Bulan E, Blume P, Cooper P (2006) Angiosomes
of the foot and ankle and clinical implications for limb salvage:
reconstruction, incisions and revascularization. Plast Reconstr Surg.
117(7 Suppl): 261S-293S.

28. Freeman BJ, Duff S, Allen PE, Nicholson HD, Atkins RM (1998) The
extended lateral approach to the hindfoot. Anatomical basis and surgical
implications. ] Bone Joint Surg Br 80(1): 139-142.

29. Borrelli ], Lashgari C (1999) Vascularity of the lateral calcaneal flap: a
cadaveric injection study. ] Orthop Trauma 13(2): 73-77.

30. Elsaidy MA, El Shafey K (2009) The lateral calcaneal artery: Anatomic
basis for planning safe surgical approaches. Clin Anat 22(7): 834-839.

31. Kwon JY, Gonzalez T, Riedel MD, Nazarian A, Ghorbanhoseini M (2017)
Proximity of the lateral calcaneal artery with a modified extensile lateral
approach compared to standard extensile approach. Foot Ankle Int
38(3):318-323.

32. Bibbo C, Ehrlich DA, Nguyen HML, Levin LS, Kovach S] (2014) Low wound
complication rates for the lateral extensile approach for calcaneal orif
when the lateral calcaneal artery is patent. Foot Ankle Int 35(7): 650-
656.

33. Shuler FD, Conti SE Gruen GS, Abidi NA (2001) Wound healing risk
factors after open reduction and internal fixation of calcaneal fractures:
does correction of Bohler’s angle alter outcomes? Orthop Clin North Am
32(1): 187-192.

34. Assous M, Bhamra MS (2001) Should Os calcis fractures in smokers be
fixed? A review of 40 patients. Injury 32(8): 631-632.

35. Court BCM, Schmied M, Schmidt M, Schutte BG (2009) Factors affecting
infection after calcaneal fracture fixation. Injury 40(12): 1313-1315.

36.Koski A, Kuokkanen H, Tukiainen E (2005) Postoperative wound
complications after internal fixation of closed calcaneal fractures: A
retrospective analysis of 126 consecutive patients with 148 fractures.
Scand ] Surg 94(3): 243-245.

37.Tennent TD, Calder PR, Salisbury RD, Allen PW, Eastwood DM (2001)
The operative management of displaced intra-articular fractures of the
calcaneum: a two-centre study using a defined protocol. Injury 32(6):
491-496.

38.Gaskill T, Schweitzer K, Nunley ] (2010) Comparison of Surgical
outcomes of intra-articular calcaneal fractures by age. ] Bone Jt Surgery-
American 92(18): 2884-2889.

Volume 2 - Issue - 1

How to cite this article: Ahmed K, Walid R, Ahmed S E, Ahmed A. Skin and Wound Complications after Calcaneal Fracture Fixation. Ortho Surg Ortho Care

IntJ . 2(1). 00IJ.000528.2018. DOI: 10.31031/001J.2018.02.000528

6/7


http://dx.doi.org/10.31031/OOIJ.2018.02.000528
https://www.ncbi.nlm.nih.gov/pubmed/8472475
https://www.ncbi.nlm.nih.gov/pubmed/8472475
https://www.ncbi.nlm.nih.gov/pubmed/8472475
https://www.ncbi.nlm.nih.gov/pubmed/8472475
https://www.ncbi.nlm.nih.gov/pubmed/25197289/
https://www.ncbi.nlm.nih.gov/pubmed/25197289/
https://www.ncbi.nlm.nih.gov/pubmed/25197289/
https://www.ncbi.nlm.nih.gov/pubmed/8519099
https://www.ncbi.nlm.nih.gov/pubmed/8519099
https://www.ncbi.nlm.nih.gov/pubmed/8519099
https://www.ncbi.nlm.nih.gov/pubmed/14925322
https://www.ncbi.nlm.nih.gov/pubmed/14925322
https://www.ncbi.nlm.nih.gov/pubmed/6388527
https://www.ncbi.nlm.nih.gov/pubmed/6388527
https://www.ncbi.nlm.nih.gov/pubmed/6714866
https://www.ncbi.nlm.nih.gov/pubmed/6714866
https://www.ncbi.nlm.nih.gov/pubmed/19043133
https://www.ncbi.nlm.nih.gov/pubmed/19043133
https://www.ncbi.nlm.nih.gov/pubmed/19043133
https://www.ncbi.nlm.nih.gov/pubmed/24310507
https://www.ncbi.nlm.nih.gov/pubmed/24310507
https://www.ncbi.nlm.nih.gov/pubmed/24310507
https://www.ncbi.nlm.nih.gov/pubmed/24310507
https://www.ncbi.nlm.nih.gov/pubmed/10853157
https://www.ncbi.nlm.nih.gov/pubmed/10853157
https://www.ncbi.nlm.nih.gov/pubmed/11603691
https://www.ncbi.nlm.nih.gov/pubmed/11603691
https://www.ncbi.nlm.nih.gov/pubmed/8472442
https://www.ncbi.nlm.nih.gov/pubmed/8472442
https://www.ncbi.nlm.nih.gov/pubmed/12679683
https://www.ncbi.nlm.nih.gov/pubmed/12679683
https://www.ncbi.nlm.nih.gov/pubmed/12679683
https://www.ncbi.nlm.nih.gov/pubmed/12679683
https://www.ncbi.nlm.nih.gov/pubmed/12679683
https://www.ncbi.nlm.nih.gov/pubmed/4682366
https://www.ncbi.nlm.nih.gov/pubmed/4682366
https://www.ncbi.nlm.nih.gov/pubmed/14676549
https://www.ncbi.nlm.nih.gov/pubmed/14676549
https://www.ncbi.nlm.nih.gov/pubmed/10406705
https://www.ncbi.nlm.nih.gov/pubmed/10406705
https://www.ncbi.nlm.nih.gov/pubmed/10406705
https://www.ncbi.nlm.nih.gov/pubmed/25589541
https://www.ncbi.nlm.nih.gov/pubmed/25589541
https://www.ncbi.nlm.nih.gov/pubmed/25589541
https://www.ncbi.nlm.nih.gov/pubmed/25589541
https://www.ncbi.nlm.nih.gov/pubmed/27555351
https://www.ncbi.nlm.nih.gov/pubmed/27555351
https://www.ncbi.nlm.nih.gov/pubmed/27555351
https://www.ncbi.nlm.nih.gov/pubmed/28826650
https://www.ncbi.nlm.nih.gov/pubmed/28826650
https://www.ncbi.nlm.nih.gov/pubmed/28826650
https://www.ncbi.nlm.nih.gov/pubmed/28826650
https://www.ncbi.nlm.nih.gov/pubmed/28826650
https://www.ncbi.nlm.nih.gov/pubmed/18266027
https://www.ncbi.nlm.nih.gov/pubmed/18266027
https://www.ncbi.nlm.nih.gov/pubmed/11567554
https://www.ncbi.nlm.nih.gov/pubmed/11567554
https://www.ncbi.nlm.nih.gov/pubmed/11567554
https://www.ncbi.nlm.nih.gov/pubmed/10196487
https://www.ncbi.nlm.nih.gov/pubmed/10196487
https://www.ncbi.nlm.nih.gov/pubmed/10196487
https://www.ncbi.nlm.nih.gov/pubmed/10196487
https://www.ncbi.nlm.nih.gov/pubmed/26357929/
https://www.ncbi.nlm.nih.gov/pubmed/26357929/
http://bmjopen.bmj.com/content/2/3/e000891.short
http://bmjopen.bmj.com/content/2/3/e000891.short
http://bmjopen.bmj.com/content/2/3/e000891.short
https://www.ncbi.nlm.nih.gov/pubmed/24280979
https://www.ncbi.nlm.nih.gov/pubmed/24280979
https://www.ncbi.nlm.nih.gov/pubmed/24280979
https://www.ncbi.nlm.nih.gov/pubmed/18670282
https://www.ncbi.nlm.nih.gov/pubmed/18670282
https://www.ncbi.nlm.nih.gov/pubmed/18670282
https://www.ncbi.nlm.nih.gov/pubmed/3567445
https://www.ncbi.nlm.nih.gov/pubmed/3567445
https://www.ncbi.nlm.nih.gov/pubmed/3567445
https://www.ncbi.nlm.nih.gov/pubmed/16799395
https://www.ncbi.nlm.nih.gov/pubmed/16799395
https://www.ncbi.nlm.nih.gov/pubmed/16799395
https://www.ncbi.nlm.nih.gov/pubmed/16799395
https://www.ncbi.nlm.nih.gov/pubmed/9460971
https://www.ncbi.nlm.nih.gov/pubmed/9460971
https://www.ncbi.nlm.nih.gov/pubmed/9460971
https://www.ncbi.nlm.nih.gov/pubmed/10052779
https://www.ncbi.nlm.nih.gov/pubmed/10052779
https://www.ncbi.nlm.nih.gov/pubmed/19637301
https://www.ncbi.nlm.nih.gov/pubmed/19637301
https://www.ncbi.nlm.nih.gov/pubmed/27923213
https://www.ncbi.nlm.nih.gov/pubmed/27923213
https://www.ncbi.nlm.nih.gov/pubmed/27923213
https://www.ncbi.nlm.nih.gov/pubmed/27923213
https://www.ncbi.nlm.nih.gov/pubmed/24986898
https://www.ncbi.nlm.nih.gov/pubmed/24986898
https://www.ncbi.nlm.nih.gov/pubmed/24986898
https://www.ncbi.nlm.nih.gov/pubmed/24986898
https://www.ncbi.nlm.nih.gov/pubmed/11465128
https://www.ncbi.nlm.nih.gov/pubmed/11465128
https://www.ncbi.nlm.nih.gov/pubmed/11465128
https://www.ncbi.nlm.nih.gov/pubmed/11465128
https://www.ncbi.nlm.nih.gov/pubmed/11587702
https://www.ncbi.nlm.nih.gov/pubmed/11587702
https://www.sciencedirect.com/science/article/pii/S0020138309002150
https://www.sciencedirect.com/science/article/pii/S0020138309002150
https://www.ncbi.nlm.nih.gov/pubmed/16259176
https://www.ncbi.nlm.nih.gov/pubmed/16259176
https://www.ncbi.nlm.nih.gov/pubmed/16259176
https://www.ncbi.nlm.nih.gov/pubmed/16259176
https://www.ncbi.nlm.nih.gov/pubmed/11476816
https://www.ncbi.nlm.nih.gov/pubmed/11476816
https://www.ncbi.nlm.nih.gov/pubmed/11476816
https://www.ncbi.nlm.nih.gov/pubmed/11476816
https://www.ncbi.nlm.nih.gov/pubmed/21159988
https://www.ncbi.nlm.nih.gov/pubmed/21159988
https://www.ncbi.nlm.nih.gov/pubmed/21159988

Ortho Surg Ortho Care Int ]

Copyright © Ahmed Khedr

39. Herscovici D Jr, Widmaier ], Scaduto JM, Sanders RW, Walling A (2005)
Operative treatment of calcaneal fractures in elderly patients. ] Bone Jt
Surg 87(6): 1260-1264.

40. Siebert CH, Hansen M, Wolter D (1998) Follow-up evaluation of open
intra-articular fractures of the calcaneus. Arch Orthop Trauma Surg
117(8): 442-447.

41.Kline AJ, Anderson RB, Davis WH, Jones CP, Cohen BE (2013) Minimally
invasive technique versus an extensile lateral approach for intra-
articular calcaneal fractures. Foot Ankle Int 34(6): 773-780.

42.Al-Mudhaffar M, Prasad CV, Mofidi A (2000) Wound complications
following operative fixation of calcaneal fractures. Injury 31(6): 461-
464.

43.Stannard JP, Robinson JT, Anderson ER, McGwin G, Volgas DA, et al.
(2006) Negative pressure wound therapy to treat hematomas and
surgical incisions following high-energy trauma. ] Trauma 60(6): 1301-
1306.

44, Stannard JP, Volgas DA, Mc Gwin G, Stewart RL, Obremskey W, et al.
(2012) Incisional negative pressure wound therapy after high-risk
lower extremity fractures. ] Orthop Trauma. 26(1): 37-42.

45.Bibbo C, Patel DV (2006) The effect of demineralized bone matrix-
calcium sulfate with vancomycin on calcaneal fracture healing and
infection rates: a prospective study. Foot ankle Int. 27(7): 487-493.

46.Yang Y, Yu G, Zhao H, Zhou ] (2012) Treatment of displaced intraarticular
calcaneal fractures with or without bone grafts: A systematic review of
the literature. Indian J Orthop 46(2): 130-137.

47.Sanders R (1992) Intra-articular fractures of the calcaneus: present
state of the art. ] Orthop Trauma 6(2): 252-265.

48.Bergin PF, Psaradellis T, Krosin MT, Wild JR, Stone MB, et al. (2012)
Inpatient soft tissue protocol and wound complications in calcaneus
fractures. Foot Ankle Int 33(6): 492-497.

49. Farrell BM, Lin CA, Moon CN (2015) Temporising external fixation of
calcaneus fractures prior to definitive plate fixation: a case series. Injury
46 Suppl 3: S19-22.

50. Corina G, Mori C, Vicenti G, Galante VN, Conserva V, et al. (2014) Heel
displaced intra-articular fractures treated with mini-calcaneal external
fixator. Injury 45 Suppl 6:S 64-71.

51. Magnan B, Bortolazzi R, Marangon A, Marino M, Dall'Oca C, et al. (2006)
External fixation for displaced intra-articular fractures of the calcaneum.
] Bone Joint Surg Br 88(11): 1474-1479.

52.Besch L, Waldschmidt JS, Daniels WM, Varoga D, Mueller M, et al. (2010)
The treatment of intra-articular calcaneus fractures with severe soft
tissue damage with a hinged external fixator or internal stabilization:
long-term results. ] Foot Ankle Surg 49(1): 8-15.

53.Clare MP, Sanders RW (2015) Management of expected adverse
outcomes and unexpected complications in calcaneus fractures. In:
Court BC, Heckman ], McQueen M, Ricci W, Tornetta P (Eds.), Rockwood
and Green’s Fractures in Adults. Eigth. Lippincott Williams & Wilkins,
USA.

54. Sanders R (2000) Displaced intra-articular fractures of the calcaneus. ]
Bone Joint Surg Am 82(2): 225-250.

55.Richter M, Kwon ]Y, DiGiovanni CW (2015) Calcaneal fractures:
intraarticular calcaneus fracture. In: Browner BD, Jupiter ]B, Krettek C,
Anderson P (Eds.), Skeletal Trauma: Basic Science, Management, and
Reconstruction. (5" edn), Elsevier, Philadelphia, USA, pp. 2283-2314.

56. Clare MP, Crawford WS (2017) Managing complications of calcaneus
fractures. Foot Ankle Clin 22(1): 105-116.

57.(1990) GC Classification and treatment of chronic osteomyelitis. In:
Mc C Evarts C (Eds.), Surgery of the musculoskeletal system. Churchill
Livingstone, New York, USA, pp. 10-35.

58.De Groot R, Frima AJ, Schepers T, Roerdink WH (2013) Complications
following the extended lateral approach for calcaneal fractures do not
influence mid- to long-term outcome. Injury 44(11): 1596-1600.

59. Backes M, Schep NWL, Luitse JSK, Carel G, Schepers T (2015) The effect
of postoperative wound infections on functional outcome following
intra-articular calcaneal fractures. Arch Orthop Trauma Surg 135(8):
1045-1052.

ool

Creative Commons Attribution 4.0
International License

(oM
For possible submissions Click Here IO UII#NLITY (S

~N

Orthoplastic Surgery & Orthopedic Care International
Journal

Orthoplastic Surgery &
Orthopedic Care:
International Journal

Benefits of Publishing with us

¢ High-level peer review and editorial services

o Freely accessible online immediately upon publication
e Authors retain the copyright to their work

¢ Licensing it under a Creative Commons license

¢ Visibility through different online platforms

Volume 2 - Issue - 1

How to cite this article: Ahmed K, Walid R, Ahmed S E, Ahmed A. Skin and Wound Complications after Calcaneal Fracture Fixation. Ortho Surg Ortho Care

IntJ . 2(1). O0IJ.000528.2018. DOI: 10.31031/001J.2018.02.000528

7/7


http://dx.doi.org/10.31031/OOIJ.2018.02.000528
https://www.ncbi.nlm.nih.gov/pubmed/15930534
https://www.ncbi.nlm.nih.gov/pubmed/15930534
https://www.ncbi.nlm.nih.gov/pubmed/15930534
https://www.ncbi.nlm.nih.gov/pubmed/9801778
https://www.ncbi.nlm.nih.gov/pubmed/9801778
https://www.ncbi.nlm.nih.gov/pubmed/9801778
https://www.ncbi.nlm.nih.gov/pubmed/23460669
https://www.ncbi.nlm.nih.gov/pubmed/23460669
https://www.ncbi.nlm.nih.gov/pubmed/23460669
https://www.ncbi.nlm.nih.gov/pubmed/10831747
https://www.ncbi.nlm.nih.gov/pubmed/10831747
https://www.ncbi.nlm.nih.gov/pubmed/10831747
https://www.ncbi.nlm.nih.gov/pubmed/16766975
https://www.ncbi.nlm.nih.gov/pubmed/16766975
https://www.ncbi.nlm.nih.gov/pubmed/16766975
https://www.ncbi.nlm.nih.gov/pubmed/16766975
https://www.ncbi.nlm.nih.gov/pubmed/21804414
https://www.ncbi.nlm.nih.gov/pubmed/21804414
https://www.ncbi.nlm.nih.gov/pubmed/21804414
https://www.ncbi.nlm.nih.gov/pubmed/16842714
https://www.ncbi.nlm.nih.gov/pubmed/16842714
https://www.ncbi.nlm.nih.gov/pubmed/16842714
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3308652/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3308652/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3308652/
https://www.ncbi.nlm.nih.gov/pubmed/1602349
https://www.ncbi.nlm.nih.gov/pubmed/1602349
https://www.ncbi.nlm.nih.gov/pubmed/22735322
https://www.ncbi.nlm.nih.gov/pubmed/22735322
https://www.ncbi.nlm.nih.gov/pubmed/22735322
https://www.ncbi.nlm.nih.gov/pubmed/26458294
https://www.ncbi.nlm.nih.gov/pubmed/26458294
https://www.ncbi.nlm.nih.gov/pubmed/26458294
https://www.ncbi.nlm.nih.gov/pubmed/25457322
https://www.ncbi.nlm.nih.gov/pubmed/25457322
https://www.ncbi.nlm.nih.gov/pubmed/25457322
https://www.ncbi.nlm.nih.gov/pubmed/17075093
https://www.ncbi.nlm.nih.gov/pubmed/17075093
https://www.ncbi.nlm.nih.gov/pubmed/17075093
https://www.ncbi.nlm.nih.gov/pubmed/20123280
https://www.ncbi.nlm.nih.gov/pubmed/20123280
https://www.ncbi.nlm.nih.gov/pubmed/20123280
https://www.ncbi.nlm.nih.gov/pubmed/20123280
https://www.ncbi.nlm.nih.gov/pubmed/10682732
https://www.ncbi.nlm.nih.gov/pubmed/10682732
https://www.ncbi.nlm.nih.gov/pubmed/28167056
https://www.ncbi.nlm.nih.gov/pubmed/28167056
https://www.ncbi.nlm.nih.gov/pubmed/23870395
https://www.ncbi.nlm.nih.gov/pubmed/23870395
https://www.ncbi.nlm.nih.gov/pubmed/23870395
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4513207/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4513207/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4513207/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4513207/
http://crimsonpublishers.com/online-submission.php
http://crimsonpublishers.com/ooij/index.php

	Skin and Wound Complications after Calcaneal Fracture Fixation
	Abstract
	Keywords
	Introduction
	Risk Factors for Skin and Soft Tissue Complications
	Patient Factors
	Diabetes
	Smoking
	Body mass index
	Age
	Open fractures
	Drug abuse
	Sander’s classification

	Surgery Related Factors
	Surgical approach
	Duration of surgery
	Retraction of the skin flap
	Antibiotics
	Bone grafting
	Timing of surgery

	Treatment
	Prevention

	Treatment of Wound Dehiscence
	Treatment of Wound Infection
	Prognosis
	Conclusion
	References

