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Background

Percutaneous iliosacral screw fixation is a minimally invasive technique for the treatment of unstable pelvic injuries involving
the posterior ring. Nevertheless, screw malposition may result in dangerous complications involving injury to adjacent neu-
rological structures. This study was conducted in order to evaluate the first results of using the percutaneous iliosacral screw
technique at the Republican Vilnius University Hospital.

Objective

To report the early results and possible complications of percutaneous iliosacral screw fixation in the management of un-
stable pelvic ring injuries.

Methods

The data for the period 2011-2013 were collected retrospectively. Fifty-five patients who suffered from injury to the pel-
vic ring requiring surgical treatment were included in this study. Twenty-two operations were done using canulated screws
(group A, 20 operations using 7.3 mm and 2 operations 8.3 mm screws), and 33 (group B) operations were done using non-
canulated 6.5 mm screws. We compared our first results of using canulated and non-canulated screws. The data were ana-
lysed using MS Exel.

Results

From the analysed 55 patients, 20 (36.4%) were men and 35 (63.6%) women; the average age of the patients was 51 (range,
21-98) years. According to the AO (Arbeitsgemeinschaft fiir Osteosynthesefragen) classification, there were 49 patients with
type B and 6 patients with type C. The mean operation time was 36 min (range, 10-115). Three patients from group B required
reoperation because of a neurological injury. Two of these patients suffered from L5 neuropathy and one from S1 radiculalgy.
The complication rate was 9.1 per cent in group B, and they were now complicationa in group B. Twelve patients underwent
percutaneous iliosacral screw fixation and anterior fixation, one patient underwent percutaneous iliosacral conversion to
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open posterior Sl fixation osteosynthesis because of neurological complications, while the other 43 patients underwent per-
cutaneous screw fixation only.

Conclusions

Percutaneous iliosacral screw fixation is a rapid, safe and definitive treatment for unstable pelvic ring injury. The technique
using standard C-arm fluoroscopy may allow accurate location of the screw placed in S1 and result in fewer complications
when using percutaneous canulated screws.
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Jvadas / tikslas

Perkutaniné kryzkaulio klubakaulio sgnario fiksacija sraigtais yra minimaliai invazinis operacinio gydymo metodas nestabi-
liems uzpakalinio dubens Ziedo suzalojimams gydyti. Vis délto gretimos nervinés struktdros gali bati pazeistos dél blogos
sraigto padéties. Musy darbo tikslas - jvertinti Respublikinés Vilniaus universitetinés ligoninés pirmuosius kryzkaulio klubi-
kaulio sgnario operacinio gydymo perkutaninés fiksacijos bldu rezultatus ir nustatyti nestabiliy dubens Ziedo suzalojimy
gydymo komplikacijy daznj.

Metodai

Retrospektyviai iSanalizuoti 2011-2013 metais gydyty 55 pacienty duomenys. Atliktos 22 operacijos naudojant kaniuliuotus
(A grupé, 20 operacijy naudojant 7,3 mm ir 2 operacijos 8,3 mm sraigtus) ir 33 (B grupé) — nekaniuliuotus 6,5 mm sraigtus.
Palyginome pirmuosius operacinio gydymo kaniuliuotais ir nekaniuliuotais sraigtais rezultatus. Duomenys analizavome MS
Exel programa.

Rezultatai

Operuoti 55 pacientai, i3 jy 20 (36,4 %) vyry ir 35 (63,6 %) moterys. Tirlamyjy amzZiaus vidurkis — 51 (21-98) metai. Pagal AO
(Arbeitsgemeinschaft fiir Osteosynthesefragen) klasifikacija buvo 49 pacientai. Trys B grupés (9,1 %) pacientai buvo peroperuoti
dél neurologiniy komplikacijy (du pacientai dél L5 neuropatijos ir vienas dél S1 radikulialgijos). A grupés pacientams kom-
plikacijy nebuvo. Dvylikai pacienty atlikta perkutaniné kryZzkaulio klubakaulio sanario fiksacija ir kartu priekiné fiksacija ir 43
pacientams — tik uzpakaliné kryzkaulio klubakaulio sanario fiksacija sraigtu.

ISvados

Perkutaniné kryzkaulio klubakaulio sgnario fiksacija yra greitas, saugus ir galutinis nestabiliy uzpakalinio dubens Ziedo su-
zalojimy operacinio gydymo metodas. Naudojant standartinj rentgeno C-lanka galima tiksliai lokalizuoti sraigto padét;j S1

slankstelio lygyje. Naudojant kaniuliuotus sraigtus komplikacijy nepasitaiké, o naudojant nekaniuliuotus sraigtus galimos
neurologinés komplikacijos.

ReikSminiai Zodziai: perkutaniné kryzkaulio klubakaulio sanario fiksacija, kaniuliuoti kryzkaulio klubakaulio sraigtai, trijy
dimensijy fluoroskopija.

Introduction and mortality rates. Pelvic ring injuries are variable,
" . difficult to treat and often associated with substantial
Percutaneous iliosacral screw fixation of unstable sacrum o _

. . .. . morbidity and mortality [2]. Nevertheless, screw malpo-
fractures has gained popularity since its introduction

. . . ition may result in danger mplications involvin
in the 1990s [1]. Percutaneous iliosacral screw fixation sition may result in dangerous complications involving

is a minimally invasive technique for the treatment of Uy t© adjacent neurovascular structures [3].

unstable pelvic injuries involving the posterior ring. The first percutaneous iliosacral screw fixation was

Burgess et al. classified pelvic ring disruptions into three done at the Republican Vilnius University Hospital on

main groups: antero-posterior compression (APC),
lateral compression (LC), and vertical shear (VS) frac-
tures, based on the mechanism of injury. Unstable LC
(Arbeitsgemeinschaft fiir Osteosynthesefragen/Orthopaedic
Trauma Association, AO/OTA 61-B) and VS (AO 61-C)
fracture types are associated with increased morbidity

November 15, 2011. We started using non-canulated
6.5 mm iliosacral screws (our records). The present
study was conducted in order to evaluate the first results
of using the percutaneous iliosacral screw technique in
the management of unstable pelvic ring injuries at the
Republican Vilnius University Hospital.
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Statistical analysis

The data were analysed using MS Exel.

Methods

We perform the percutaneous iliosacral screw fixation
procedure using three-dimensional fluoroscopy. It is
very important to do a correct pelvis inlet and outlet
X-ray projections.

This procedure is done when the patient is lying on his
back on the X-ray-permeable operating table. It is impor-
tant to regulate the X-ray machine position, depending
on the duration of the operation. The K-wire is inserted
to control X-ray proximal to the S1 level. We perform a
dorsolateral 1-2 cm skin incision. Once the guide pin is
inserted, its safety is confirmed doing inlet and outlet
radiographs (Figs. 1 and 2). Adjacently we insert another
K-wire (Fig. 3). The K-wire must pass the SI joint, the
wires tip should be at the the center of the sacrum body
at inlet projection and in a half-way proximal S1 nerve
root at outlet projection (Fig. 2). We started doing this
procedure using non-canulated screws 6.5 mm in diam-
eter, but now we use canulated screws with spacers 7.3
or 8.3 mm in diameter (Figs. 4 and 5).

Our data for the period from November 2011 «ill
December 2013 were collected retrospectively. Fifty-
five patients who suffered from an injury to the pelvic
ring requiring surgical treatment were included in this
study. Twenty-two operations were done using canu-
lated screws (group A, 20 operations using 7.3 mm and
2 operations 8.3 mm screws), and 33 (group B) opera-
tions were done using non-canulated 6.5 mm screws.
We compared our first results of using canulated and
non-canulated screws.

To evaluate the screw position, including any inva-
sion into the sacral foramen or canal because of neu-
rological injury clinically examined during the early
postoperative period, we performed postoperative pelvic

computed tomography (CT).

Results

From the analysed 55 patients, 20 (36.4%) were men and
35 (63.6%) women; the average age of the patients was

Fig. 1. K-wire position, inlet projection

Fig. 3. Second K-wire insertion, outlet projection

51 years (range, 21-98). According to the AO (Arbeits-
gemeinschaft fiir Osteosynthesefragen) classification, there
were 49 patients with type B and 6 patients with type C.
The mean operation time was 36 min (range, 10-115).
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Fig. 2. K-wire postion, outlet projection. Arrows show S1
foramen

Fig. 4. Screw positioning, inlet projection

Three patients from group B required reoperation
because of a neurological injury. Two of these patients
suffered from L5 neuropathy and one from S1 radicu-
lalgy. The rate of complications in group A was 9.1 per

Fig. 5. Screw positioning, outlet projection

cent, and there were no complications in group B. Twelve
patients underwent percutaneous iliosacral screw fixation
and additional anterior fixation, one patient underwent
percutaneus iliosacral conversion to open posterior SI
fixation because of neurological complications, while
the other 43 patients underwent percutaneus screw fixa-
tion only.

Discussion

Percutaneous iliosacral screw placement allows a mini-
mally invasive fixation of posterior pelvic ring instabili-
ties [4, 5]. The percutaneous iliosacral screw fixation
procedure is performed using three-dimensional fluo-
roscopy. It is very important to do a correct pelvis inlet
and outlet X-ray projections [4, 6, 7].

We should see the sacral foramen and the sacral canal
in inlet and outlet projections. We started this procedure
using non-canulated screws 6.5 mm in diameter, but
now we use canulated screws with spacers 7.3 or 8.3 mm
in diameter. Nowadays, this procedure is done only with
canulated screws.

Nevertheless, screw malposition may result in
dangerous complications involving injury to adjacent

neurological structures [3]. Our first experience shows
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that we had now neurological complications when using
canulated screws.In the literature, the rate of neurologi-
cal complications is low [6, 7, 8].

Although percutaneous fixation with iliosacral
screws has proved to be a safe and reproducible
method for sacroiliac dislocation and sacral fractures,
it is a technically demanding technique, and one of its
contraindications is sacral anatomical variations and
dysmorphism [9].

Sometimes there is a dysmorphic first sacral vertebra.
In this case, the introduction of the screw becomes
unsafe and unpredictable because of the smaller space
between the anterior and posterior gaps and damages
to one of the nerve roots. In this situation, the screw
is needed to input through the second sacral vertebral

body [10].
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