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Abstract
Purpose: In this study, we evaluated the radiological and functional results of the patients treated 
with iliosacral screw in the unstable posterior ring injuries of the pelvis and the factors affecting the 
results.

Materials and Methods: 43 patients, who were treated due to instable posterior ring injury of the 
pelvis in Dicle University, Faculty of Medicine, Department of Orthopedics and Traumatology 
between 2014 and 2017, were evaluated retrospectively. 38 patients with adequate clinical and 
radiological follow-ups were included in the study. Reduction maneuvers were performed before 
fixation. The inlet and outlet angles were calculated for all cases in the sagittal plane of Computed 
Tomography (CT). Radiological evaluation of the patients was performed by preoperative and 
postoperative computed tomography, pelvic anterior-posterior and inlet images according to 
Henderson's descriptions, and evaluation of the functional results according to Majeed scoring.

Results: 26 (68.4%) of the cases were male and 12 (31.6%) were female, mean age was 33.7 (15-68) 
years, mean follow-up time was 36.5 (12-58) months. 28 (73.7%) of the patients were Tile Type B 
and 10 (26.3%) were Tile Type C. The average time between injury and surgery was 2.5 (1-10) days. 
A total of 54 screws were used in 36 patients. The mean preoperative vertical displacement was 
4.87 ± 3.2 (0-14.4) mm preoperatively, 2.16 ± 1.94 (0-8) in postoperative early period, and 2.17 ± 
2.11 (0-9) at the last follow-up. The mean anteroposterior displacement was 7.02 ± 2.84 (3-14) mm 
preoperatively, 2.94 ± 2.39 (0-8) in postoperative early period and 3.03 ± 2.43 (0-8) at the last follow-
up. The mean Majed functional score at the final follow-up was 84.7 ± 10.5 (56-97). The results 
were excellent in 22 (57.8%) patients, good in 12 (31.5%) and moderate in 4 (10.5%) patients. Age, 
gender, additional fracture and organ pathology did not affect the number of screws used and the 
functional and radiological results (p>0.05).

Conclusion: Iliosacral screw application is a method, in which radiological and functional results are 
good and complications are low, and can be applied in early period, especially in hemodynamically 
unstable patients. The most important points of the method are the reduction before the fixation 
and the taking inlet-outlet images at the right angles.
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Introduction
Pelvic fractures account for 3% of all fractures and 40% of these fractures consist of an unstable 

posterior pelvis injury. Mortality rates in pelvic fractures are high and approximately 28%. This rate 
is 50% in open fractures [1,2].

The most common etiological cause is traffic accidents with 60%, fall from height and crush 
injuries with 30% [3]. While stable fractures are treated conservatively, the treatment of unstable 
fractures varies according to the fracture types and the presence of additional injuries. In the cases 
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requiring surgical treatment, more open reduction and recon plate 
stabilization were used in the previous years. Due to the high risk 
of wound problems, infections and bleeding, closed reduction and 
percutaneous iliosacral screw fixation have become prominent. In 
addition, the fact that it can also be applied safely in patients with 
polytrauma and posterior skin problems and that it does not bring 
an additional trauma load as much as open reduction, is the other 
advantages of iliosacral screw. In order to achieve a successful 
outcome in the treatment with iliosacral screw; providing reduction 
before fixation and getting the inlet and outlet images with the right 
angles are the sine qua non of this method [3-6].

In this study, we evaluated pre-fixation reduction, inlet and 
outlet imaging at right angles, the factors affecting the results and the 
complications, in patients with unstable posterior ring injury of pelvis 
treated with iliosacral screw.

Materials and Method
Forty three patients, who were treated due to instable posterior 

ring injury of the pelvis in Dicle University, Faculty of Medicine, 
Department of Orthopedics and Traumatology between 2014 and 
2017, were evaluated retrospectively. Thirty eight patients with 
adequate clinical and radiological follow-ups were included in the 
study. Ethics committee approval was obtained from the Ethics 
Committee of the Hospital dated 06 June 2018 and numbered 189 
and "Informed Voluntary Consent Form" was obtained from all 
patients who participated in the study.

Of the cases; 26 (68.4%) were male and 12 (31.6%) were 
female with a mean age of 33.7 ± 14.49 (15-68) years. The trauma 
mechanisms included; 15 (39.5%) in-vehicle traffic accidents, 9 
(23.7%) outer-vehicle traffic accidents, 8 (21.1%) falling from height, 
3 (7.9%) motorcycle accident, 2 (5.3%) burying under wreckage and 1 
(2.6%) falling from a horse.

According to Tile [6] classification; 28 (73.7%) of the patients 
were Type B and 10 (26.3%) were Type C. According to the Young-
Burgess [7] classification; 2 (5.3%) had Apc 2, 17 (44.7%) had Apc 3, 5 
(13.1%) had lateral compression 2, 4 (10.5%) had lateral compression 
3, 6 (15.8%) had vertical shear, and 4 (10.5%) had combined injury.

Thirty (78.9%) patients had sacrum fractures and 28 (73.6%) had 
sacroiliac joint separation. Twenty (52.6%) patients had both sacrum 
fractures and sacroiliac joint separation. 10 (26.3%) of the patients 

with sacrum fractures were Denis zone 1, and 20 (52.6%) were Denis 
zone 2, 28 (73.7%) of the patients had a fracture in ischium-ramus 
pubis.

Twenty five (65.7%) patients had an additional organ and system 
pathology. The most common organ pathology was chest pathology 
and was present in 20 (52.6%) patients. The number of patients with 
more than one organ trauma was 16 (42.1%).

An additional orthopedic injury was present in 20 (52.6%) 
patients. The most common accompanying orthopedic injury was 
calcaneus fracture and was present in 6 (15.6%) patients. 9 (23.6%) 
patients had multiple orthopedic injuries.

Radiologic evaluation
The radiological evaluations of the patients were made with 

preoperative and postoperative pelvic anterior-posterior (a-p), inlet, 
outlet radiographs and Computed Tomography (CT). Preoperative 
sacroiliac, vertical and a-p displacements of the patients were 
measured in the pelvic a-p and inlet radiographs. A-p and vertical 
displacements were measured in preoperative, early postoperative 
and final radiographs as described by Henderson [8] (Figure 1). 
Symphysis pubis and sacroiliac separation were measured in 
preoperative and postoperative CTs.

The presence of dimorphism in the sacrum was evaluated by 
Graphy and CT. Sacral dimorphism was seen in 17 (44.7%) patients. 
In the preoperative CT, inlet and outlet angles were measured. While 
the inlet angle was being measured in the CT sagittal plane, the angle 
between the sagittal axis and the tangent line of the anterior cortex 
of S1 and S2 vertebrae was measured as the anterior inlet angle, 
and the angle between the sagittal axis and the tangent line of the 
posterior cortex of S1 and S2 vertebrae was measured as the posterior 
inlet angle. The average inlet angle was determined by taking the 
average of the anterior and posterior inlet angles. The outlet angle 
was determined by deducting the average inlet angle from 90 degrees 
(Figure 2). Functional results of the patients were evaluated by Majeed 
[9] scoring method.

Surgical treatment
35 (92.1%) of the patients were operated in the supine position 

and 3 (7.9%) of them were operated in the prone position in order to 
operate on the vertebrae. Internal rotation was applied to extremity 
on the same side in patients with external rotation type injury, and 

Figure 1: a. Postopo. pelvis anterior-posterior (a-p) graph b. Postop outlet graph c. Image of 2 iliosacral screws sent to S1 at postop CT d. Vertical displacement 
measurement in postop. a-pradiography e. A-p displacement measurement in postoperative inlet radiography f. Image of iliosacral screw sent to S2 at Postop CT.
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external rotation was applied to those with lateral compression type 
injury. Traction was performed in patients with vertical displacement. 
In addition, for the reduction of the displacement of the hemipelvis 
in anterior-posterior plane, 2 schanz screws were passed through the 
iliac crest and reduction was attempted with gentle manipulation 
(Figure 3). External fixation was applied to patients with bilateral or 
segmented ischium-pubis ramus fracture, and open reduction and 
plate-screw fixation were performed in cases with more than 2.5 cm 
separated simphysispubis.

Patients who had unilateral fracture and had no additional 
problems were walked with crutches from day 3 onwards. Patients 
with additional fractures were given partial load from the 6th week 
and full load from 2.5 months to the fracture side. Patients were 
evaluated statistically in terms of gender, age, mean period before the 
operation duration of operation, presence of additional fractures and 
organ injuries, amount of preoperative displacement, type of fracture, 
number of screws and whether applying additional treatment had an 
effect on radiological and clinical outcomes or not.

Statistical evaluation was performed with SPSS 18.0 (SPSS 
Inc. Chicago, IL, USA). Kolmogorov Smirnov test was used to 
determine whether the distribution was normal or not. Student-t test 
(Independent Sample T test) was used to compare the parametric 
values of two independent groups. Mann Whitney U test was used to 
compare nonparametric values in two independent groups. Student-t 
test (Paired sample t test) was used to compare parametric values 
in two dependent groups and Wilcoxon test was used to compare 
nonparametric values in two dependent groups. In the comparison of 
categorical (nominal, ordinal) data, Chi-square test was used in two 
independent groups. Results with P<0.05 were considered significant.

Results
The mean period before the operation was 2.5 (1-10) days, the 

mean duration of operation was 106.2 (29-200) min and mean 
scopy number per screw was 29.9 (26-34). The mean duration of 
hospitalization was 10.7 (2-48) days and the mean follow-up period 
was 36.5 (12-58) months. The longest hospitalized patient was 
the patient, who had plate on the symphysis pubis and developed 
infection in this area in addition to the iliosacral screw treatment. 
Patient was treated with serial debridement and antibiotic, without 
plate removal.

The mean preoperative sacroiliac joint separation was 7.76 ± 
5.76 (0-18.4) mm, and the mean last control sacroiliac separation 
was 2.51 ± 1.88 (0-6) mm. The difference was statistically significant 
(P<0.001). The mean vertical displacement was 4.87 ± 3.2 (0-14.4) 
mm preoperatively, 2.16 ± 1.94 mm (0-8) at the postoperative 
early period, and 2.17 ± 2.11 (0-9) mm at the last follow-up. 
Anteroposterior displacement was measured as 7.02 ± 2.84 (3-14) 
mm preoperatively, 2.94 ± 2.39 (0-8) mm at the postoperative early 
period and 3.03 ± 2.43 (0-8) mm at the last follow-up. Preoperative 
vertical and anteroposterior displacement and postoperative early 
vertical and anterior-posterior displacement were statistically 
significantly different (P<0.001). There was no significant difference 
between vertical and anterior-posterior displacement amounts in 
early postoperative period and the last follow-up (P=0.684) (P=0.067).

Postoperative late period anterior-posterior displacement was 5 
mm or less in 31 (81.6%) and vertical displacement was in 33 (86.8) 
cases. The amounts of displacement in other cases were between 5 
mm to 10 mm.

The mean Majeed score was 84.7 ± 10.5 (56-97). The results were 
evaluated as excellent in 22 (57.8%) patients, good in 12 (31.5%) and 

Figure 2: Measurement of the anterior inlet and posterior inlet angles in the ct sagittal plane.
Average inlet angle: 24.80°+39.73°/2=32.27°, Outlet angle: 90°-32.27°=57.73°.

Parameters  (Displacement mm) Tile Tip B 28 Patients 
Mean ± SD (min-max)

Tile Tip C 10 Patients 
Mean ± SD (min-max) P  Value

Preop. sacroiliac 7.73 ± 5.19(0-17) 7.87 ± 7.45(0-18.4) P=0.949

Last control sacroiliac 2.47 ± 1.67(0-5.7) 2.62 ± 2.47(0-6) P=0.838

Preoperative vertical 3.90 ± 2.75(0-13) 7.60 ± 2.89(0-14.4) P=0.001

Early postoperative vertical 1.97 ± 2.11(0-6) 2.52 ± 1.91(0-8) P=0.506

Last control vertical 2.05 ± 2.11(0-7) 2.7 ± 2.11(0-9) P=0.361

Preoperative anterior-posterior 6.46 ± 2.23(3-12) 8.6 ± 3.80(3-14) P=0.040

Early postoperative anterior-posterior 2.67 ± 2.29(0-8) 3.7 ± 2.62(0-8) P=0.252

Last control anterior-posterior 2.76 ± 2.33(0-8) 3.8 ± 2.65(0-8) P=0.260

Table 1: Comparison of radiological parameters according to the Tile classification.



Mehmet Bulut, et al., Annals of Orthopedic Surgery Research

Remedy Publications LLC. 2019 | Volume 2 | Issue 1 | Article 10064

moderate in 4 (10.5%) patients.

According to Tile classification; 28 (73.7%) of the patients were 
Type B and 10 (26.3%) were Type C. In Tile Type C, preoperative 
vertical (P=0.001) and preoperative anteroposterior displacement 
(P=0.04) measurements were significantly higher than Tile Type 
B. There was no significant difference between other radiological 
parameters (Table 1).

A total of 54 screws were used in 38 patients. In 23 patients, one 
screw was used in S1 and one screw in S2; in 12 patients, one screw 
in both S1 and S2; and in 2 patients, 3 screws were used in S1 and S2. 
30 (55.5%) of the screws were used on the left side and 24 (44.5%) 
were used on the right side. The diameter of the used screws was 
6.5 mm cannulated and the mean length was 88.3 (75 to 115) mm. 
Preoperative sacroiliac, vertical and antero-posterior displacement 
were significantly higher in patients with two or more screws used 
(P<0.001).

In addition to the iliosacral screw treatment; external fixator was 
applied to 13 (34.2%) patients, plate in symphysis pubis to 8 (21.1%) 
patients, plate in iliac crest fracture to 3 (7.8%) patients. Preoperative 
sacroiliac, vertical and anterior-posterior displacements of iliosacral 
screw + ex fixation or plate-screw cases were significantly higher 
(P<0.001).

There were no significant differences found in terms of gender, 
age, number of screws used, additional fracture and organ pathology, 
and time of operation when the groups were compared (P>0.05).

There were 22 (57.8%) patients 85 and above, and 16 patients 
below 85, according to Majeed functional scoring. According to 
the Majeed functional score; early postoperative and final follow-
up vertical and anterior-posterior displacement amounts were 
significantly lower in patients scored 85 or above, according to the 
Majeed functional scoring (Table 2).

In 2 (5.2%) patients who had external fixation and in 1 (2.6%) 
patient who had plate on symphysis pubis, infection was observed. 
Patients with pin tract infection were treated with antibiotics and 
local wound care. The patient, who had an infection due to the plate in 
symphysis pubis, was treated with serial debridement and parenteral 
antibiotherapy.

Sacral variation was present in 17 (44.7%) patients. The number 
of patients with screw malposition was 6 (11.1%). Four (7.4%) of 
the screws perforated sacral foramen and 1 (1.85%) perforated the 
sacral canal, 1 (1.85%) had extraosseous localization. The screws in 
the sacral canal and foramen were not revised due to the absence 
of a clinical finding, while the extraosseous located was revised. 

No significant correlation was found between the patients with a 
dysmorphic sacrum and a normal sacrum (P=0.778).

Preoperative neurological deficits were present in 4 (10.5%) 
patients. In three of them (7.89%) had foot drop due to peroneal 
nerve paralysis. The other patient with neurological deficits had 
bone compression to the secondary spinal canal L4 fracture, with 
severe pain and motor loss in the left lower extremity. The patients 
were followed up with orthosis and medical treatment. Nonunion, 
malunion, iatrogenic vein and nerve damage were not observed in 
patients.

Discussion
In causes of pelvic injuries, motor vehicle accidents are the first 

with 60%, while the second most common cause is fall from height 
with 30% and the third most common cause is crush injuries [3]. 
While it is seen more rare than extremity fractures, it is seen in 
approximately 20% of patients with blunt trauma and multiple 
injuries and the mortality rate can be up to 50%. It is more common 
in males [4,5,10,11]. In the hemodynamically unstable pelvis injuries 
where open reduction and internal fixation is contraindicated in early 
period, iliosacral screw application alone or with external fixator is 
considered to be the most suitable and only option.

Müller et al. [12] evaluated 31 patients with Tile Type C injury 
who were applied external fixation in addition to iliosacral screw 
treatment. They reported that age, gender, time of operation, 
whether the injury was unilateral or bilateral were not effective on 
postoperative functional and radiological results. Chang-Wug et 
al. [13] evaluated 19 patients; 14 patients with AO type C, 5 with 
AO type B and reported that the risk of neurological damage was 
increased due to the severity of the injury and had a negative effect 
on the functional results. Vallier et al. [14] evaluated the functional 

Parameters  (Displacement mm) Majeed skoru ≥ 85  22 patients  
Mean ± SD (min-max)

Majeed skoru <85  16 patients 
Mean ± SD (min-max) P  Value

Preop. sacroiliac 6.78 ± 5.01(0-18.4) 8.86 ± 6.47(0-17) P=0.274

Last control sacroiliac 2.42 ± 1.9(0-6) 2.61 ± 1.9(0-6) P=0.753

Preoperative vertical 4 ± 3.7(0-10) 5.85 ± 2.2(0-14.4) P=0.075

Early postoperative vertical 1 ± 1.16(0-5) 3.45 ± 1.82(1-8) P=0.023

Last control vertical 0.9 ± 1.16(0-5) 3.57 ± 2.04(1-9) P<0.001

Preoperative anterior-posterior 6.9 ± 3.2(3-13) 7.1 ± 2.7(3-14) P=0.777

Early postoperative  anterior-posterior 2.15 ± 1.89(0-8) 3.83 ± 2.61(0-8) P=0.028

Last control anterior-posterior 2.26 ± 1.98(0-8) 3.88 ± 2.64(0-8) P=0.038

Table 2: Comparison of radiological parameters according to the Majeed score.

Figure 3: Intraoperative marking and reduction.
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and radiological results as independent of age and trauma severity, 
and the results were worse in open fractures, additional organ 
and orthopedic injuries. Draijer et al. [15] reported in their study 
including 43 patients that the functional results were worsened due 
to the severity of the trauma. In our study, when we compared the 
groups according to gender, age, time of operation, type of fracture, 
having additional orthopedic and system injury, the number of 
screws used and the use of additional treatment methods; we did not 
find any statistically significant difference in terms of radiological and 
functional results. However, we must emphasize that the groups are 
not very well randomized.

Functional outcomes with anatomic reduction in pelvic fractures 
are closely related. In the studies conducted, 6 of the 11 examined 
studies evaluated displacements of below 5 mm as excellent and 
displacements between 5 mm to 10 mm as good. In general, it is 
stated that reduction displacements below 10 mm are acceptable [16]. 
Nepola et al. [17] evaluated 33 patients with Tile Type C injuries and 
reported that their postoperative vertical displacement ranged from 2 
mm to 52 mm, but there was no difference between residual vertical 
displacement and functional outcomes. Mclaren et al. [18] evaluated 
43 patients retrospectively in their study, and those with less than 1 
cm displacement in the postoperative period were reported to have 
better functional outcomes than those with a displacement of more 
than 1 cm.

In our study, postoperative reduction measurements were 
performed as suggested by Henderson. In the late period 
postoperative anteroposterior displacement measurements, when the 
long-term vertical displacement of 31 (81.6%) patients was examined, 
the displacement of 33 (86.8%) patients was 5 mm and below and 
it was evaluated as perfect in accordance with the literature. The 
displacement rates of the other patients were between 5 mm to 10 
mm and were considered as good. When we compared the patients 
who had excellent Majeed's functional scores with good and 
moderate scored ones; it was observed that there was no statistically 
significant difference between vertical, antero-posterior and sacroiliac 
separations preoperatively, but postoperative anteroposterior and 
vertical displacements were significantly lower in patients with 
excellent Majeed scores.

In addition, we found that postoperative early values were 
significantly lower compared to preoperative displacement 
measurements in our study. When we compared postoperative 
early and late period parameters, we found no significant difference. 
Therefore, we can say that the treatment with iliosacral screw provides 
effective and sustainable rigid fixation in the early stage and in the 
long term.

The treatment of symphysis pubis separations in Tile Type B 
fractures that are over 2.5 cm is surgery. Reduction can be continued 
with internal or external fixations in reductable displaced symphysis 
separations [19]. In our study, pelvic external fixator was applied 
in 13 (34.2%) patients and plate to symphysis pubis in 8 (21.05%) 
patients and there was no statistically significant difference between 
the radiological and functional results of patients who had external 
fixation, who had symphysis pubis plate and who was not applied 
anything. We think that the anterior ring should be stabilized as the 
posterior ring, especially in cases of bilateral fractures of the anterior 
ring and separation of symphysis pubis more than 2.5 cm. In our 
study, preoperative vertical and preoperative anterior-posterior 
displacements were statistically significantly lower in Tile Type B 

when compared to Tile Type C. Although postoperative radiological 
and functional results were better in Tile Type B, there was no 
statistically significant difference. Therefore, although preoperative 
displacement amounts are different, it is possible to obtain good 
radiological and functional results in Type C with good reduction and 
fixation as in Type B.

Sullivan et al. [20] evaluated 16 patients who had pelvic injury 
without additional fractures and organ injuries according to Majeed 
functional scoring and obtained excellent results in 37.5%, good 
in 25%, moderate in 18.75% and poor in 18.75%. Vaidya et al. [21] 
found the Majeed functional score as 78.77 (40-100) and emphasized 
that the functional scores were worsened related to the severity of the 
injury. In our study, mean Majeed score of the patients was 84.7 ± 
10.5 (56-97). The results were evaluated as excellent in 22 (57.8%) 
patients, good in 12 (31.5%) and moderate in 4 (10.5%) patients. One 
of the patients with moderate to functional scoring was the patient 
with multiple epiphyseal dysplasias and from the other two patients, 
one had L4 vertebrae fracture and the patient's spinal canal was 
pressed, while the other one had a foot drop and had severe pain in 
the lower extremities.

In the treatment with sacroiliac screw, neurological damage can 
vary between 0.5% to 7.7% and screw malposition between 2% to 
15%. Complications can be seen even in small deviations of 4 degrees 
from the normal axis of the screw. In order to send a successful 
iliosacral screw; proper reduction and good identification of the 
sacral dysmorphism and adequate intraoperative image support are 
required [22,23]. In a multicenter study of 3607 it patients, it was 
reported that the most commonly affected nerves were L5 (18.3%), 
S1 (15.6%) and peripheral nerves (19.2%). Iatrogenic nerve damage 
was reported as 1.9%. They concluded that the degree of instability, 
the presence of a complex pelvic trauma and an unstable sacrum 
fracture in the patient with pelvis fracture, were predisposing to the 
nervous system injuries [24]. There was no iatrogenic nerve injury in 
our study. There were nerve damage in 4 patients preoperatively; 3 
of which were consistent with peroneal nerve injury, and the other 
patient had severe pain and motor loss in the left lower extremity due 
to spinal canal pressure at level L4. The patients were followed up 
with medical treatment.

Sacral variations in adults were reported in the literature between 
15% to 50% [25-28]. The risk of iatrogenic vascular-nerve injury 
increases in patients with sacral dysmorphism. In patients with 
dysmorphic sacrum, it is recommended that the screws should be sent 
to the S1 vertebrae more caudal to the cranial in the coronal plane and 
more posterior to the anterior in the axial plane. Due to the narrow 
corridor in the horizontal A-P plane, a maximum of one screw can 
be used on the S1 vertebra. However, easier and longer screws can 
be used for S2 vertebrae [25]. In our study, sacral dysmorphism 
was observed in 17 (44.7%) patients. Only one of the patients with 
dysmorphic sacrum had a screw on the S2 vertebra because of the 
narrow corridor in the S1 vertebra.

In patients with pelvic injury, although the angles of the inlet and 
outlet radiographs are indicated as 45 degrees, it is recommended 
that these radiographs have interpersonal differences and in CT 
on saggital plane, angles should be calculated and inlet and outlet 
radiographs should be taken according to the calculations [29]. Thus, 
both the operation time and the exposure to radiation are reduced. 
With the sagittal plane CT measurements, inlet and outlet angles can 
be determined. Gusic et al. [30] in their study on 30 patients; divided 
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groups according to age and gender and measured an average inlet 
angle of 22.3 (10.4-39.8), an average outlet angle of 42.3 (31.5-53.1), 
and found no significant difference between inlet and outlet angles in 
terms of age and gender (Figure 2). Bulut M et al. [29] examined the 
pelvises of 50 male and 50 female cases aged between 18 and 80 years, 
measured the mean inlet angle in males as 34.30 ± 5.96 (21.5 to 46.5) 
and in females as 30.84 ± 7.53 (16.5 to 48.5) in degrees, and found a 
significant difference between the groups.

The learning curve being longer, the greater the risk of vascular 
nerve injury and the higher the number of the scopy are the 
disadvantages of the method. The small numbers in the comparison 
groups and the deficiencies in the standardization of the groups 
constitute the weaknesses of our study.

In order to achieve a successful outcome in the treatment of 
the ilocacral screw; an intraoperative fluoroscopic image, which 
is taken from right angles and in good quality, is required. Apart 
from fluoroscopy, navigation and CT-guided sacroiliac screw 
treatment can be applied but it is not available in every center [31]. 
Zwingman et al. [32] found in their study in which they evaluated 
51 cases that screw malposition was significantly lower in patients 
who had CT than navigation and fluoroscopy. They reported no 
significant difference between these three methods in terms of 
secondary surgical requirement. In our study, fluoroscopy was used 
as the imaging method and the results were quite good in terms of 
secondary surgical requirement, complication, and postoperative 
radiological and functional results. We believe that fluoroscopy is an 
effective and adequate imaging method with an experienced surgical 
team. It is possible to obtain good radiological and functional results 
with iliosacral screw treatment in unstable posterior ring injuries of 
the pelvis.

However, in order to obtain a good result radiologically and 
functionally, a good reduction should be provided at acceptable limits 
before fixation. We think that the screw displacement in the right 
angles with the scopy images, after the inlet and outlet angles being 
calculated according to the values measured separately in the sagittal 
plane of computerized tomography for each patient, is effective on 
these results. Radiation beams should be sent in parallel to the sacrum 
while the inlet image is taken. Sacrum narrows in the anteroposterior 
plane toward the distale. While the angle of the inlet was measured 
for S1 and S2, the angles between the tangent line to the anterior 
and posterior of S1-S2 and sagittal axis were calculated separately 
in the sagittal section on tomography. Then the averages of these 
angles were calculated. To take the most accurate outlet image, the 
radiation beams should be come to 90 degrees perpendicular to the 
sacrum. Thus, it is understood whether the screws penetrate the sacral 
foramen or the L5-S1 disc. Outlet angle is calculated by deducting 
the average inlet angle value from 90. Since it is a minimally invasive 
method, provides a strong fixation, can be applied in the early and 
open fractures, provides early fixation in the patients with multiple 
trauma, doesn't have systemic burden on the patient, can be used in 
patients who have serious soft tissue injury percutaneous and since 
the soft tissue dissection and the blood loss is low; we think that the 
ISS method is a suitable option in pelvic injuries due to its advantages.
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