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Abstract

Aim: Fixation with iliac screw is often used in long-segment instrumentation with lumbosacral fusion. Polyaxial screws are sent with
fluoroscopy, computerized tomography, and navigation, or by freehand. In our study, we compared the accuracy of the cannulated iliac
screw (CAS) and classic iliac screw (CLS) sent under fluoroscopy.

Methods: This study was planned as a cohort study. Patients who underwent long segment fusion and sacroiliac fixation in our clinic
between 2015 and 2018 were included in our study. The follow-up period of the patients was at least one year. All radiological and
clinical data of patients were followed. Computerized tomographies obtained in the postoperative period were used to investigate the
accuracy of the screws. Malposition of the screws was classified as medial, lateral and anterior perforation.

Results: Sixty-six iliac screws of 29 patients who met the study criteria were evaluated. There were 15 patients (34 screws) in the
classical screw group and 14 patients (32 screws) in the cannulated screw group. The classic screw group had two screws (one medial,
one lateral) malpositioned, while the cannulated screw group had no screw malpositions. There was no statistically significant difference
between the two groups. No complications were encountered in both groups during the intraoperative and postoperative periods. While
two screws loosening was observed in the CLS group, one screw loosening was observed in the CAS group. No statistically significant
difference was found. There was no screw breakage in either group.

Conclusion: The use of cannulated iliac screws for sacroiliac fixation is an effective and reliable treatment option.
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Oz

Amag: {liak vida ile fiksasyon lumbosakral fiizyon yapilan uzun segment enstrumanlarda siklikla kullanilirlar. Bu islem igin gogunlukla
floroskopi, CT, Navigasyon esliginde veya serbest gonderilen poliaksiyel vidalar kullanilir. Biz ¢alismamizda floroskopi kontrolii ile
gonderilen kaniillii vida (CAV) ve klasik iliak vidanin(CLV) dogrulugunu karsilastirdik.

Yontemler: Caligma, kohort ¢aligmasi olarak planlandi. Calismamizda 2015-2018 yillar1 arasinda klinigimizde uzun segment fiizyon ve
sakroiliak fiksason yapilan hastalar kullanildi. Hastalarin takip siiresi en az bir y1l idi. Hastalar1 takiplerindeki tiim radyolojik ve Klinik
verileri toplandi. Vidalarin dogrulugunu arastirmak i¢in postoperatif dénemde g¢ekilen CT’ler kullanildi. Vidalarin malpozisyonlar
medial, lateral ve anterior perforasyon olarak siniflandirildi.

Bulgular: Caligma kriterlerine uyan 29 hastanin 66 iliak vidasi degerlendirildi. Klasik vida grubunda 15 hasta (34 vida), kaniillii vida
grubunda 14 hasta (32 vida) mevcuttu. Klasik vida grubunda iki vida malpozisyonu mevcutken (bir medial, bir lateral), kaniillii vida
grubunda hig vida malpozisyonu yoktu. ki grup arasinda istatistiksel olarak anlamli fark yoktu. Her iki grupta da cerrahi esnasinda ve
sonrasinda herhangi bir komplikasyonla karsilasilmadi. CLV grubunda iki vida gevsemesi goriilirken CAV grubunda bir vida
gevsemesi goriildii. Istatistiksel olarak anlamli fark bulunamadu. Tki grupta da vida kirilmasi gdriilmedi.

Sonug: Sakroiliak fiksasyon igin kaniillii iliak vida kullanimu etkili ve giivenilir bir tedavi segenegidir.

Anahtar kelimeler: Kemik vida, Eklem, Lumbosacral, Sakroiliak
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Introduction

In spinal deformities, the fusion of the lumbosacral
region is still very difficult, although the strength of the
instruments is increased and the load on the instruments is
reduced by osteotomy techniques. In long-segment fused spinal
deformities, the bone quality of the sacrum is insufficient to
maintain the global alignment of the spine [1-3]. For this reason,
in long segment fusions, S2 pedicle screws, alar screws, S2 alar
screws, Galveston rods, S2 alar iliac screws and iliac screws are
frequently used to support this fusion [2,4,5].

Although it is a safe option, it is vital to place the iliac
screws in the right place due to the close relationship of the iliac
wings with the visceral organs and neurovascular structures.
Several techniques have been developed to improve the accuracy
of the screws. These include palpation of the sciatic notch with
wide soft tissue dissection, placing screws with fluoroscopy
[6,7], use of intraoperative computerized tomography (CT) or
navigation [8-11] and lastly, inserting iliac screws through the
cannula, as we do [10,12].

In different studies, the accuracy of iliac screws has
been investigated and it has been reported that there are around
15% incorrectly sent screws. We hypothesized that when we
insert cannulated screws into the iliac wings, the screws will
move in a more accurate direction. For this reason, we used
cannulated screws in patients who underwent long spinal fusion
in our clinic and compared the accuracy of these screws with the
classic iliac screws we used before. In different studies, the
authors used the cannulated pedicle screws as S2 alar screws and
mentioned good results [10,12]. However, we did not find any
study showing that it was used and compared for the classic iliac
screw. For this reason, to the best of our knowledge, our study is
the first study comparing the classic iliac screw and cannulated
iliac screw.

Materials and methods

This study was planned as a cohort study. Patients who
underwent sacroiliac fixation due to spinal deformity,
lumbosacral nonunion and long-segment fusion between 2015-
2018 were included in the study. Those with less than one year-
follow-up periods and those without postoperative computerized
tomography (CT) were excluded from the study. The classic iliac
screw (Group 1) was used in patients operated between 2015-
2016, and the cannulated iliac screw was used in patients
operated between 2017-2018 (Group 2) (Figure 1). The surgeries
of all patients were performed by Y.S., an experienced surgeon
in spinal surgery.

Surgical procedure

All patients were operated using a posterior midline
incision at the radiolucent table. The incisions starting from the
spinous processes were extended to the level of the sacroiliac
joint. All tissues from spinous processes to transverse processes
were dissected laterally. The posterior iliac crest was palpated
and the erector spinae muscle was dissected laterally.
Posterosuperior iliac spines (PSISs) were detected. The most
protruding part of the PSIS was excised with an osteotomy. It
was advanced by 30 mm by aiming the anteroinferior spinous
process with Straight Path Opener, laterally by 20-30 degrees
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and caudally by 30-40 degrees. Then the path opener was
retracted and the path opened with the tip of the blunt probe was
advanced until it touched the cortical bone. The probes placed in
both iliac wings were checked with C-arm scope. During the
control, care was taken to ensure that the probes and screws were
inside the iliac teardrop (Figure 2A, 2B), because it is possible to
control the medial and lateral walls of the iliac wing and the
upper end of the sciatic notch (the zenith of the sciatic notch)
with the iliac teardrop.

Figure 1: Anteroposterior and lateral X-ray view of kyphosis deformity developing after the
operation due to spinal stenosis (A, B). To correct the deformity, the patient underwent
instrumentation and 3 levels of Ponte osteotomy between the thoracic 3™ vertebra and the
iliac wing. A cannulated iliac screw was used for the iliac wing detection (C, D).

Figure 2: Care was taken to ensure that the blunt-tipped probe and screws were in the iliac
tear drop during fluoroscopy control (A, B)
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In the classic screw group, the path was widened with
the classic tapper after the probe was removed, and then the
screws sent following the cortices were checked by the probe. In
the cannulated screw group, after removing the thick probe, a
guidewire of the same thickness was placed. The guide was
controlled with a C-arm scope. After the path was widened with
a cannulated tapper, a screw was sent through the guide. While
the screw was being sent, we checked the progress of the
guidewire. If the guidewire was moving along with the screw, we
pulled back the screw and opened another path. Also, after the
screw was sent in the bone about 50 mm, the guidewire was
withdrawn so that it did not cause a possible organ injury. After
the screw placement process was completed, the accuracy of the
screw was checked again with the guidewire. The width of the
iliac screws was 7.5-9 mm and 70-95 mm long.

Evaluation of the screw malposition

CTs taken in the postoperative period or during follow-
ups were used to evaluate screw malposition. The images in the
axial, coronal and sagittal plan were examined by Toy S., and
metallic densities extending beyond the cortical bone in any of
these images were evaluated as screw malposition. Medial and
lateral perforations of both groups were recorded. Superior and
inferior perforations were evaluated as lateral perforations.

Also, X-rays taken in the last follow-up of patients were
interpreted to evaluate the screws for breakage and loosening.

Statistical analysis

Data were analyzed using SPSS version 20.0 (IBM
Corp; Armonk, NY, USA. Independent samples t-test and
Mann-Whitney U tests were used for the comparisons of
normally and non-normally distributed independent groups,
respectively. Fisher’s exact test was used for categorical
variables. A P-value <0.05 was accepted as statistically
significant.

Results

After the operation, 66 iliac screws (34 classical screws,
32 cannulated screws) were evaluated in 29 patients (15 classical
screws, 14 cannulated screws) with computed tomography. In the
preoperative period, ten patients were diagnosed with
degenerative scoliosis, nine patients with neuromuscular
scoliosis, four patients with flat back, and six patients with
iatrogenic kyphosis.

There was no significant difference between the ages
(P=0.253) of the groups, or in terms of postoperative fusion
levels (12.87-12.36) (P=0.413). The follow-up period of group 1
was longer than group 2 (30.87 months — 20.00 months)
(P=0.009) (Table 1).

Table 1: Patient demographics
|Total

Classical screws  Cannulated screws P-value

Number of patients 29 15 14 0.096
Mean of age 51.48 (18.96) 47.53 (18.98) 55.71 (18.67) 0.253
Level of fusion 12.62 (3.73) 12.87 (3.72) 12.36 (3.87) 0.413
Follow-up periods 25.62 (9.92) 30.87 (8.40) 20.00 (8.37) 0.009
Number of screws 66 34 32 0.942
Number of wrong screws |2 2 0 0.483
Loosening of screws 3 2 1 1.00

Group 1 had two screw malpositions (1 medial, 1
lateral) (Figure 3), while group 2 had none. There was no
statistically significant difference between the two groups
(P=0.483). No symptomatic visceral organ or vascular injuries
were observed in either group.
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In groups 1 and 2, two and one screw loosenings were
observed, respectively. No statistically significant difference was
found (P=1.00). There was no screw breakage in either group.

Figure 3: lliac screw causing lateral wall injury (A), An iliac screw that was seen causing
medial iliac wall injury (B)

Discussion

In spinal deformities with long-segment fusion reaching
the sacrum, iliac fixation is mostly included in the fusion, since
the bone density of the sacrum cannot withstand the force of
stress. S2 alar screws, classic iliac screws, Galveston rods, and
S2 alar iliac screws, which are iliac fixation techniques, have
been shown to be effective for rigid lumbosacral fixation [1-3].
Although conventional iliac screws require additional connection
and require wide tissue dissection and are obvious from the skin,
these methods are still commonly used sacroiliac fixation
methods [5,13,14].

Although the effectiveness and reliability of the iliac
screws have been proven, the screws cannot always be sent as
intended. Misplaced screws can also cause cortical injuries and
neurovascular injuries [5,12]. The accuracy of iliac screws has
been shown to vary between 80% and 100% in different studies
[3,10,15-17]. In these studies, different methods are tried to
decrease screw accuracy and complication rate. The most
important of these methods are intraoperative tomography and
navigation. Although some of the studies on these methods show
that it increases screw accuracy [10], there are also studies
showing that it does not affect it at all [16]. With these methods,
there is less tissue dissection and less wound site problems and
shorter operation times. It also causes less radiation exposure.
However, they come with some disadvantages. The first one is
the high cost, which makes them unavailable in most centers.
They also increase the likelihood of infection, as different
devices constantly enter the site of operation [18]. In addition,
the use of intraoperative CT increases the radiation exposure of
both the patient and the surgical team. In fact, almost all of the
screws sent with navigation are sent with the guidewire after
navigation, and screws are sent over the guidewire [13,19-21].
The guide prevents the screw from changing the direction of the
wire. We were inspired by this, and sent the cannulated iliac
screws through the guidewire.

Different studies have proven that the use of cannulated
screws in spinal surgery is an effective and reliable method
[10,12,22,23]. In our study, we tried to increase our screw
accuracy using cannulated iliac screws and compared them with
the group in which we used classic iliac screws. Although there
was no significant difference between the two groups, we did not
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observe screw malpositioning in any patient we used cannulated
screws on. The most important reason for this is that the
cannulated screw guide prevents the direction of the screw from
changing and the accuracy of the screw can be controlled with
the cannula.

Although almost all of the iliac screws sent by
navigation are cannulated screws, there were only two studies in
the literature using cannulated iliac screws without navigation. In
a non-controlled study, Choi et al. [12] placed cannulated iliac
screws in 16 patients using the S2 Al technique. In this study
where 93.8% of the screws were placed in the right place, no
complications were encountered. Also, since there was no patient
follow-up in this study, no information was provided regarding
screw strength. Hlubek et al. [10] examined 111 patients with
iliac screws, after they sent cannulated iliac screws with the
freehand technique from the traditional and anatomic entry
points to a group and compared the accuracy of the screws in this
group with the group to which they sent iliac screws with
navigation from three different entry points (traditional, anatomic
and S2Al). They did not find any significant differences between
the two groups (89% - 96%).

One of the most important criticisms of the cannulated
screws is the concerns about screw strength and its effect on
relaxation. We have not found any biomechanical studies on the
stability of the iliac screws. Although the cannulated screws have
been shown to be more fragile than conventional screws in a
biomechanical study with pedicle screws [24], no weakness has
been found in clinical studies [22,23]. To avoid any breakage
problem while inserting a cannulated iliac screw, we sent the
cannulated taper to the end and tried to bury it in the bone tissue
with only the polyaxial part of the screw outside. We did not find
any screw breakage after an average of two years of follow-up.
In terms of screw loosening, we did not find a significant
difference between the two groups.

Limitations

Since the most important limitation of our study was its
retrospective nature, we could not investigate the effect of using
cannulated screws on radiation exposure, bleeding amount and
operation time. Although we are the only study investigating
cannulated iliac screw strength, we think that our follow-up time
is short to evaluate screw breakage and screw loosening.

This case series that we have done is the first clinical
study for cannulated and classical iliac screws using for iliac
fixation. This manuscript will be to lead the prospective studies
with more patients and longer follow-up in the future. We think
that with these studies, concerns about the use of cannulated iliac
screws will disappear.

Conclusions

In this case series, we discovered that the usage of
classical iliac screws, which are mostly preferred for sacroiliac
fixation, do not have a statistically significant difference when
compared with cannulated iliac screws. We can easily say that
using cannulated screws for sacroiliac fixation is an effective and
reliable treatment option. Also, based on our results, we can
emphasize that the strength of cannulated screws should not be a
matter of concern.
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