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'EARLY WOUND INFECTIONS FOLLOWING REMOVAL OF POSITIONING SCREW FROM

THE DISTAL TIBIO-FIBULAR SYNDESMOSIS

PAHU WHOEKUHUH HA PAHATA I10 BAIEHBE HA NO3ANNOHHOT IIPAD Ol
JIUCTAJIHATA THUBHO-PHBY JIAPHA CHHJIE3MO3A.

Marko Spasov’, Oliver Arsovski', Ljupco Nikolovz_, Igor Merdzanoski' and Igor Kaftandziev’

University Clinic of Traumatology, Medical faculty of Skopje, >Zan Mitfev Clinic; Skopje, Republic of

Macedonia
Abstract

Introduction. The routine removal of the positioning
screw from the syndesmosisin a period of 8-12 weeks
from the index surgery is under debate.The aim of the
present study wasto examine the incidence ofearly
surgical wound infection after removal of the posi-
tioning screw.

Methods. ‘Atotal of 114 patients that had undergone a
screw removal from the distal tibio-fibular syndesmosis
in theperiod between January 2011 and June 2016 were
examined, No antibiotic prophylaxis- was given during
the procediire. The patients’ follow-up was one weék,
two weeks, one month and three months following’ the
surgery. The occutrence of an infection was: Stdt]Sl‘lCEl-
lly examined in correlation with the sex, age, body mass
index, diabetes, smoking and the American Society of
Ande:,thc_sm]ogy $COTE.

Results. An infection of the surgical wound following
romoval of the distal tibio-fibular syndesmosis screw
was registered in. 8 pafients (7%). Five of them had S,

aureus isolated from their surgical wound, one, had
Pseudomonas. aemwnosaa.nd one had Enterococeus:

fc_:ecahs_ One. pgtlcn_t had a negative microbiological
finding. One patient needed hospitalization, parenteral

anfibiotic therapy and a surgical treatment of the

wound. Statistically significant risk factors were:
diabetes; body mass index, and smoking,
Conclusion. Our results. support prophylaciic use of
antibiotics during the removal of the positioning screw
from the distal tibio-fibular syndesmosis.

Keywords: syndesmasis, ankle, screw, exiraction, infection
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.(pukcanja Ha cunyesmosata 8-12 ceaMuIM O BT~

januata omepanpja e npeAamMeT na nedaru. Lenrta va
0BAA CTYAMiA € 44 ce HCIMIZ HELMEEHUATA Ha DaHa
WHQEKIMjA Ha paHaTa2 O BANCHE HA [MOSUIHOIHOT
upad) ofl. cHHIE3IMa3aTa.

Meroau. Bo cryanjara yyecrsysaa BrymHo 114 na-
IHMEHTH JIGKYS4HH BO TepHomoT jauyapu 2012-jyiu

2016 roauHa. [py Bagemero Ha HOZHIEMOHHCT 1npad

ne Getne papaga aHTHOHOTCKA npodunakca. Crenetbero
ce CIIpoBEAYBalle €/IHa U ABE CeOMHMLE, KAK0 H SHEH H
TPH MecelU o oneparujara, Tojapata ua nndexnmja
CTATHCTHYKH CE HCTTMTYBAILE B KOPENALja CO TIOOT,
rospacTa, WHaexcorT pa TenecHa maca, nujsleror,
nymemero U CKopoT Ha: AMEPMKaHCKATa acolHjaija
38 AHECTEIHOIIOTH]a,

PesysrraTu. Mndexnuja va xupypruxara pana Ogie
perrictpupana xaj § wererrapnoy (7%). Kaj metvmna
Geme msonmpart S. Aureus, a xaj 1o egen Pseudomonas
acruginosan Enterococeus faecalis. Kaj exen ucnura-
HHK MUKpOOHonom«noT Haok, Ociue Heatusen. Kaj exen
ucnuraspk Geme moTpebua xocnmannsauwja naped-
TepaiiHa AHTHOHOTCKA TEPATIHA B XHPYPIUIKH TpeTMan
Ha pawaTa, CTATHCTIHEKH CHIHHQKHKARTHY PH3uK HaKTo-
pu 6ea aujabet, MHgekc Ha TenecHa Maca W yLIEwE.
Bamiryuo: PesynraTute ont oka UCTpaXyBame ja- /P~
#yBaaT opoduraktuykaTa yrnorpeba HA aHTHOHOTHIIH
[pH BAEILE HA HOKIMOHHOT mpad Of CHEAEIMOZATE.

Knyunu 300posH: cHEAE3MO34, CKOYEH srel, mpad,
BAREmE, HHperIja

Introduction

The ankle fractures-are- the most common injury of the
lower extremity [1], and their incidence has increased
in the past decades [2]. Simultaneously, they are the
most common injury of .a weight-bearing joint. The
articular surface have specific morphology, and the.
distal tiblo-fibular syndesmosis has a very important role
inthe biomechanics of the joint; thus the challenge.du--
ring thereduction of the. joint, which makes the absolute
stability and the healing of the. ligaments that form the:
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distal tibio-fibular syndesniosis is difficult to be achieved
[3]. The ankle fractures are considered to be accom-
panied by a disruption of the: syndesmosis in 15-23%
.of the cases [4], The disruption of the distal tibic-fibu-
lar syndesmosis completely disturbs the delicate bio-
mechanics of the joint [5-7]. Syndesmonc reconstructicn
is widely rcga1dcd as the cornerstone in the: treatmeént
of these injuries [8-10]. Even though transfixation with
the positioning screw is still a “gold staridard” [11], there
are.opposing opinions about the technical details of the
procedure itself. There is no consensus regardingthe
number and calibre of the screws, the level at which
they should be placed, the number of cortices that
should be engaged, and the duration of the fransfixion
‘'of the syndesmosis. In the past few years, several cada-
veric: biomechanical studies confirmed the importance
of the syridesmosis during the moventents of the ankle,

so the question for the duration of the syndestotic
transfixion has been raised [12- 14]. On the other. hand,

the results from many studies have qucsnoncd the
need for removal of the positioning screws in terms of
the. finctional ouicome following this injury, stating
that the routine screw removal has no effect when: it
comies to achieving pre-iifjury activity level [15-17]. In
the meantime; these authors helieve that another surge-
iy to remave the screws increases the risk of postope-
rative complications, which may affect the patient’s
overall satisfaction from the treatmenit.

We were, motivated to analyze the occurrence of
infection ‘of the surgical wound following removal of
{he positioriing screws, which.is another element in the
scientific digcussion focused on the need of remioval of
the positioning screws.

Materials:and methods

A prospective study was conducted at the University
Clinic of Traumatology at the Medicat Faculty in Skopie,

in the period from January 2011 to June 2016. The-
study was focused on patients with ankle fracture, who
had their positioning screw removed 8-12 weeks after

the initial surgery.The need for removal of the posi-

toning screw was determined by the surgeon: Patients

‘who had a serious wound infection after the initial sur-

gery, another fracture Which was surgically treated, vis-
cetdl or cranio~ceérebral injury which was surgically

treated . and was acquired durinig the incident that also

caused ankle fracture, patients who had an ASA score
>3 during thie initial procedure and patients who were
on corticostereid thérapy, were excluded from the study.

The procedure of screw reimoval was peiformed by
mﬁ[tratmg a local anesthetic at the place of the planned
incision, making a skin incision no loriger than one
centimeter; identifying and removing ofthe positionihg
screw. The wound was closéd with prolene suture and

‘a sterile dressing was applied. A prophylactic antibiotic

‘was not given. The follow-up of the wound was o thé
first postoperative day, seven days, fourteen days, one
month and three months after the screw remowval,
Following the wouhd check on the first postoperative
day, the dressing was changed and remained in place
till the next wound check (a week following surgery)
when the stitch was removed. The. diessing was' applied
agam and-the patient was advised to remove it the next
morning. The patients-were discharged from the hospital
during the first postoperative day. The preserice of an

Table 1. Criteria for wound infection diagnosis

Presence of at least-one of the following fuctors:

purulent discharge-

positive mictobielogical finding from a:sample taken aseptically
apening of the wound by the surgeen

Presence.of one of the signsisymptoins;
pain
swelling
redness

high temperdiure at'the site of the wound
the surgeon believes there is 8 wound infection

mfection was diagnosed based on the generally accepted
recommendations by the Centre for Disease Control
“and Prevention (Table 1) [18].

A swah was taken froin the wound of the patients that
had positive findings, and an oral antibiotic treatmerit
“was.ordinated depending on the microbiological results.
The patients that needed another hospitalization, a
wound revision and parenteral antibiotic treatment,
were considered to have a serious wound infection. It

wag considered that the patient did bot have an carly

‘wound infection related o the positioning screws
rémoval, if there were no signs of an. inféction during
all four check-ups.

Other factors that were registered, besides the status of
the surgical wound, were the demographic character-
ristics of the patients, the mechanism of the i injury, the
BMI (Body Mass Index) [1 91, the American Society of
Anesthesiology (ASA} score [20], diabetes and smoking.

All data wereenteredin an electronic daia base (Microsoft
Excel, Microsoft, Redmond, Washington), and after fi-
nishing. the study, the data were’ ransferred to SPSS
(SPSS for Wiridows 22.0, Chicago IL.). The qualitative’
variables were described ds absolute and relative tium-
bers, and: the quantitative variables were described as
an average value and standard deviation. The t-test for
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independent samples and the Fisher’sexact two-tailed
test were used for variable analysis.

Results _ _
Enrolientin the study, demographics, type of fracture
In the stated period, 563 ‘patients underserit an ankle
fracture surgery at the University Clinic of Traumatology:.

Table 2. Demographic characieristics of patienis

Among them, 186 (32.9%) had a syndesmiotic fixation,
and- 131(6%%) Had their positioning serew/screws rermo-
ved within 8-12 weeks from the initial proé¢edure. The
decision” for the removal was made by the surgeon,
Ofthese 131 patients, 114(87%) were iavolved in the
study. {6 patients did not want to participate, and 11
did not satisfy the inclusion and exclusion criteria).
The demographics of the patientsare:shown.in Table 2.

Sex Number (%) Mean (age) SD {age) SE (age) Min Max.
Men 73:(64%) 49.6. 14.2 1.66 21 15
Wornen 41 (36%) 543 133 2.07 23 7%
Total 114 (100%) 513 14. 1.31

SD-standard deviation; SE-standard error; Min-mininial value (age); Max=maximal valuc-(age)

The participants werc mostly male, and the average
age of acquiring the ankle fracture. was higher among
women. The average. screw removal period after the
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Fig. 1. Analysis of type of fracture by age-and gender
Wound infection; causes and tredatment

Eatly wound infection was diagnosed in eight patients
(7%) during the control check-up, which was - implement-
ted with thie:previously described methodology. In four
(50% of those in"whoimn the infection was diagnosed)
patients, the infection was ‘diagnosed one week after
the surgery and .in thrée {37.5% of those-in whom the
infection was diagnosed) patients it was- diagnosed du-
ring the control check-up two weeks after the per: formed
procedure. In one (12.5% of those in whom inféction
was diagnosed) patient, the infection was diagnosed one
month afier the strgery. The eight patients, in which
the infection was diagnosed; were represented as- group
B, and the rest of 106 patients were representéed as
group A, The mlCI’OblOnglGEl] finding vwas positive in
severl (87.5% of group B) patlcnts In fiveof :them,

Staphylococcus anrenswas isolated, in one-Enterococcus
faecalis and one of the patientshad Pseudomonas
aeruginosa. The patient who was infected with
Pseudomonas aeruginosehad the wound opened by the
surgeon and parenteral antibiotic therapy was adminis-

initial procedure was 81.3%14.7 days,The analysis of
the type of the fracture related to -age and sex of the
patients is shown in Figure 1.

Ape {yeais)
e

141 . .
+

] c

Feniales— Type of fracire, Weber7AQ Classification

tered. The antiobiogram of this patient showed Imipenem,
Meroperiem, Cefazidin and Colistin sensitivity. In this
case, Cefazidin was administrated parenterally for 7
days, which resulted inreduted local inflarnmation and
the patient was treated with dressingsfor the next 2
weeks, Patients with Slapr’ryfococcus aureus and the
one with Enterococcus. fascaliswere given oral anti-
biotic therapy withamexicillin-clavulanic acid for 7-10
days. The symptoms and clinical signssubsided without
any further complications. There were no signs of
spreading -of the infection in the deepel structures nor
did any other complication occur in the osteosynthetlc
material. The patient with the negative microbiological
finding was administrated -amoxicillin-clavulanic acid
for 7 days, afterwhich the patient was symptom-free.

Risk factors for surgical infections

Besides the characteristics stated previously, we calcu-
lated BMI, checked the presence of diabetes, asked
patients about their habit of smoking cigarcttes and
calculated the ASA score.



136

Ankle fraciures

As shown in Table 3, we found no statistical asso-
ciation between the infection and the:ASA score (Fishei’s
exact test; p=1.00). Also, we found that both smokers
-and non-smokers equaily got infection (Fisher’s exact
test: p=0.448). '

There was a significant difference between the two

groups related to the level of BMLin- favor of higher
value in the group with infeetion (t-test=4.7; df=112;
p<0.001) (Table 3). Our analysis showed significant

association between the infection and the presence of

diabetes (Fisher's exact test: p=0,025) (Table 3).

Table. 3. Results of (hie analysis.of! risk factors

Parameter group A group B
ASA score score 1 71 e (66,9} 5 {62.5)
Fisher exact, b tailed p=1.00 score 2 35e.(33.02) 3 (375)
Body Mass Index méan valug 25.68 29,75
tvalnie<4. 77, df=112, p_{().'{?(}}
Diabetes- No DM 82e:(7736) 3e (37.5)
Fisher exact, two tailed p=0.025° DM 24 6 (2264 S5 (62.5)
Smoking smoker 36 (33.9) 4 e (50)
Fisher exact two tailed p=0.448  non-smeker  70'e.{66.1) de. (50)

e-exaniinees; dl-degree of freedorn; the numbers in the parentheses show ke -

percentage of group A-and group B
Discussion

The results of the present studyshowedthst the wound
‘infection ‘occurred in 7% of the patiénts after the posi-
tioning screw was removed from the syndesmosis, The
authots have a. strong opinion that it'is a significant
percentage, especially’ having in mind thetechnical
simplicity of the positioning screw removal procedure.
Tn addition, the study of Bonnéville et al., which inclu-
ded 1617 examinees, reported significantly less cases
of wound infection after skeletal trauma procedures
for osteosynthesis and arthroplasty {21]. Similar results
weie presénted by Astagneau ei al;; wound infection
occarred in 1.5% following surgery for skeletal trauma
[22]. On the other hand, the study of Andersen found
wound infection in ‘5% of patients following positioning
SCIEw removal from the syndesmosis [23%)]. Yet, another
study ‘feported up to 9% 10110w1ng the procedme dis~
cussed [24]! Theoretically, it is hard to address the. cause
of the high rate of wound infection following this.sim-
ple procedure; however, it is common for.our study and
the other studies deseribing this complication that no
antibiotic prophylaxis was given during the procedure.

The microbiological findings showed that vup to 62.5% of
patients had Staphylococcus aureus. Most of the studies
that have analyzed this issuchave stated that the number
ane cause of surgical wound infection in skeletal sur-
gery is the abovementioned microorganism [25,26].

It is not surprising. that smoking, diabetes and high
BMI were significantly more present in patients with
wound infection [25,27—30] However; we found mtngumg
that the study of Andersen did no’t confirm the signi-
ficance .of the smoking and BMI in the occurrence.of
the wound inféction. followingthis procedure, althongh
the. study group: was quite similar to ours [23]. Tt is
also very important to be stated that BMI in this study
wassignificantly higher compared to the Andersen’s
study. Nonetheless, itmay be noteworthy that the mean

BMI in the present study was much Higher compared
to the study of Andersen.
Even though the present study was not focused on the

need -of syndesmotic screw removal, the high rate of

wound ‘infections we found, gave us a reason to briefly
dddress the: subject abovementioned. The rémioval of
the positioning screw is the second surgicalprocedure
that patients experiénce and it ‘comes with its own
risks, which can lead to prolonged hospital stay and
ligher health expenses. Huber’s cadavetic study focu-
sed on the syndesmosis movement the restrictions in
the-joint movement in presence. of positioning screw

‘that wentthrough the tibia and fibula [31]. Similar ana-

tomical and radiological studies have discussedthe. sane
issue [32-34]. However, the clinicél significance of the
prolonged fixation of the-syndesmosis is still uncer-
tain. Most of the clinical studies that have discussed
this issue failed to. prove the impact of the prolonged
fixation on the functional oufcome [35-39]. At least
two studics demonstrated the best functional results in
patients in whom the positioning screw was found to
be broken [40,41];

Hdvmg in mind all these notions, the high percentage
of postoperative infection following removal of the

positioning screw should be regarded asyet another

risk factor while deciding whether or not the syndes-
motic screw should be removed.
The [imitations of ‘the present study wereits small

number of patientsthat weretreated in a single institu-
‘tion, the-lack of a control group and the strict inclu-
sion/exclusion critesia, Also, we did not analyze the
fonctional result with .regard to the occurrence of

wound infection -and . costs of the treatment. On the
other hand, the risk factors did give useful information-
though this procedure is recognized by many surgeons
as'a minor one; it might bie the cause of serious-com-
plications and therefore they should be modified before

the procedure is undertaken. Complications following
:partlal or total implant removal have. already been re-
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ported. Namely, the study of Sanderson (1992) described
an infection following implant removal in 15% of pa-
tients [42]. The authors of the present study believe
that prophylactic. antibiotic- use will reduce the rate of
wound infection following syndesmotic Screw remaval,

Conclusion

The need of routine synidesmotic screw remoyval remains
controversial. Ouz results demonstrated a high percen-
tage of wound infection [ollowing the procedure. The
poqtopelatwe wound infection carries risks of" spreadmg
in the deeper structures and it may lead to preterm im-
plant removal, which will renderuncertain functional
result. The routine use of the antibiofic prophylaxis
while performing this procedure might reduce the rate
of wound infections. Qur results do not support routine
syndesmotic screw remaoval..

‘Conflict of inferest statement, None declared.
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