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Abstract
Purpose  The classical spinopelvic fixation includes 1 iliac screw on each side. The purpose of this study is to specify the 
indications of the “dual iliac screw” (DIS) construct, i.e., when to put 2 iliac screws on each side, to describe its biomechani-
cal advantages, and to define its related technical aspects.
Methods  A primary search on Medline through PubMed distribution was performed, with the use of the terms “pelvic 
fixation” or “spinopelvic” or “lumbo-iliac” and the terms “dual iliac screw” or “double iliac screw.” English papers cor-
responding to the inclusion criteria were analyzed regarding the specific indications of the DIS construct and its surgical 
technique and advantages.
Results  Eleven papers were identified according to the research criteria and included in this review. Three main indications 
were identified for the DIS technique according to three types of pathologies: in adult deformities when a long construct 
is needed in an osteoporotic patient or when correction requires three-column osteotomy of the sacrum; in trauma when a 
U-shaped fracture–dislocation of the sacrum is involved; in sacral tumors when a sacrectomy is performed or when destruc-
tive metastatic lesions of the sacrum require palliative surgical treatment. Biomechanically, the DIS technique proved to 
have higher construct stiffness in terms of compression and torsion.
Conclusion  In specific cases, affecting different areas of spinal diseases, the DIS technique is more advantageous, when 
compared to the “single iliac screw” version, as it would provide a stronger and safer fixation at the base of the spinopelvic 
construct.
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1. Dual iliac screws are indicated in pathologies that interrupt the sacral 
area, or that prevent its proper instrumentation. 

2. Main indications are total sacrectomies, S1 pedicle subtraction 
osteotomy, osteoporotic adult spinal deformities and Type 3 sacral U-
shaped fracture dislocation.

3. The DIS technique proved to have higher construct stiffness in terms 
of compression and torsion when compared to single iliac screw 
technique.
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Introduction

Since the early 2000s, spinopelvic fixation with the use of 
iliac screws [1] became a standard technique in the man-
agement of various spinal pathologies, where the bottom of 
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the construct needs to be strong. These pathologies include 
adult deformities with coronal or sagittal malalignment, 
neuromuscular scoliosis with pelvic obliquity, high-grade 
spondylolisthesis, and lumbosacral tumors (primary or 
secondary). The objective of the pelvic fixation is either to 
consolidate S1 pedicle screws by achieving a solid construct 
with distally sacral or pelvic additional grips, or to palli-
ate the impossibility of putting screws in S1 by bypassing 
the sacral area. In the past, several techniques were used to 
reinforce the instrumentation below S1, such as S2 screws, 
Harrington iliac bars, iliosacral screws, Luque–Galveston 
technique, sacroiliac plate, and Chopin block [2]. These 
techniques revealed different types of complications like 
screws pullout or non-union [2, 3]. Therefore, the concept 
of iliac internal fixator system was developed, with entire 
iliac column instrumentation on both sides (iliac screws). 
This was followed during the past decades by the develop-
ment of the S2-alar-iliac (S2AI) screw [4]; one main advan-
tage of the latter over the former is that there is no need for 
an offset connector as the screw is in line with the pedi-
cle screws above, which facilitates the rod insertion. The 2 
aforementioned techniques became the 2 main techniques 
used in adult or pediatric deformities with long instrumenta-
tion to the pelvis, insertion of either screw may be performed 
with the freehand technique, and the choice depends on the 
surgeon habits and self-opinion about the method used. Nev-
ertheless, single iliac screw or S2AI screw may show some 
limits in certain cases when the instrumentation of the whole 
sacrum becomes very difficult or impossible, and therefore, 

the grip inside the pelvis needs to be even stronger. In such 
cases, the S2AI screw is no longer an option, and the best 
choice becomes the dual iliac screw (DIS) technique, i.e., to 
put 2 iliac screws on each side (Fig. 1a, b). The DIS tech-
nique is not very common in the spine surgeon practice, even 
when deformities are encountered, and its indications and 
advantages may not be very obvious. 

The purpose of this study is to review the literature to 
identify the indications of the DIS technique, to describe its 
biomechanical advantages, and to define its related techni-
cal aspects.

Materials and methods

A primary search on Medline through PubMed distribution 
was performed, with the use of the terms “pelvic fixation” 
or “spinopelvic” or “lumbo-iliac” and the terms “dual iliac 
screw” or “double iliac screw.” Additional papers were 
extracted from the references of the papers found in the lit-
erature search. Only the papers where the pelvic fixation 
mentioned 2 screws in each iliac wing were included. Only 
English papers were included, and the studies were analyzed 
regarding the specific indications of the DIS construct and its 
surgical technique and advantages. Two reviewers extracted 
data and evaluated the abstracts independently for potential 
eligibility and subsequently full-text articles for eligibility. 
A third author (arbiter) resolved any relevant discrepancies.

Fig. 1   Example of a spinopel-
vic construct bypassing the 
lumbosacral junction with the 
use of dual iliac screws. AP and 
lateral X-rays (a, b)
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Results

The initial search yielded 181 results. Eighteen duplicates 
were removed, leaving 163 studies. Ten additional eligi-
ble studies were identified through source bibliographies. 
After screening, 27 full-text articles were obtained, of 
which 16 did not the meet the inclusion criteria. Eleven 
papers were finally identified and included in this review 
[5–15]. Figure 2 summarizes the search process. In total, 
8 papers were clinical studies including 49 patients and 
3 papers were cadaveric biomechanical studies including 
23 specimens.

No studies fulfilling criteria for level I, II, or III evi-
dence were found in the literature. A summary of the 
included studies is given in Table 1.

Three main indications were identified for spinopelvic 
fixation with dual iliac screws in the current literature.

First one was the most frequently cited, as the most 
obvious, where the DIS technique is widely used: resection 

of primary sacral tumors. Spinopelvic reconstruction with 
DIS should be done when:

•	 Total sacrectomy in which the whole sacroiliac joint is 
removed on both sides [9].

•	 Partial sacrectomy involving more than 50% of sacro-
iliac joint on each side, or partial sacrectomy involv-
ing less than one half of the sacrum but with one-side 
sacroiliac joint resection [7].

Another indication involving neoplasms is palliative 
fixation for unstable destructive lumbosacral metastatic 
lesions where pedicle screws anchorage in the sacrum is 
extremely poor [8].

Second indication involves spinal deformities. It can 
be done in osteoporotic adult spinal deformity patients 
when a long construct is required with a strong spinopelvic 
fixation [11]. It is also performed when sagittal malalign-
ment requires a sacral (S1) pedicle subtraction osteotomy 
(PSO) [13, 14]; frequently, history includes multiple prior 
surgeries for L5S1 spondylolisthesis with a very high pel-
vic incidence and a fusion mass at the lumbosacral junc-
tion where apex of the deformity is located. The classical 
PSO technique is performed but at S1 level with some 
specificities related to the location. Within this deformity 
category, another technique requiring the DIS was recently 
described in the literature, which is the bilateral longi-
tudinal sacral osteotomy [15]: This novel technique was 
developed in order to correct malalignment by reducing 
the high pelvic incidence.

Third indication for DIS technique is found in trauma-
tology, when a high transverse sacral fracture [10, 12] is 
involved, with a dislocation of the proximal part (as both 
anterior and posterior cortices are ruptured) and the whole 
spine sliding forward. This lesion corresponds to the type 3 
of sacral U-shaped fractures classification of Roy-Camille 
[16]. Spinopelvic instability is frequently associated with 
neurologic symptoms; therefore, in addition to lumbopelvic 
fixation, neurologic decompression is often necessary.

One last indication cited in a single paper [10] involved 
2 cases of revision of a previously operated lumbosacral 
tuberculosis site complicated by pyogenic infection, where 
the lumbosacral area had to be completely bypassed.

Several biomechanical cadaveric studies evaluated the 
spinopelvic fixation techniques. In the setting of total 
sacrectomy, Mindea et al. [9] showed that the double-
rod double iliac screw method provided the most rigid 
fixation, followed by the single-rod double iliac screw 
fixation, in comparison with single-rod single screw or 
modified Galveston technique. Yu et al. [5] demonstrated 
that dual iliac screws, when all inserted in the lower iliac 
column, exhibited higher compressive and torsional stiff-
ness not only when compared to single iliac screws (short Fig. 2   Flowchart describing the literature search process
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and long) but also to dual iliac screws where 2 screws 
are inserted in the lower iliac column and 2 screws in the 
upper iliac column.

In regard to the surgical technique, it is globally similar 
to the single iliac screw insertion technique: The muscu-
lar attachments and soft tissues are carefully detached 
using electrocautery to expose the posterior superior iliac 
spine (PSIS); the entry point is typically placed slightly 
deep to the PSIS along the medial aspect of the inner 
table of the ilium in order to avoid prominent screw 
heads. We typically start with the inferior screw in the 
inferior portion of the PSIS. Starting point is obtained 
with a rongeur or a high-speed burr, and the pathway 
of the screw trajectory is identified using an iliac probe 
angled approximately 20–45 degrees caudal and 30–45 
degrees lateral depending on the pelvic incidence and 
pelvic tilt. Gently advancing the probe should allow for 
the trajectory to stay between the inner and outer tables 
of the ilium, which is usually checked with a feeler, as a 
freehand technique, but intra-operative fluoroscopy may 
be used to confirm the correct screw position. A screw 
7.5–8.5 mm in diameter and 65–80 mm in length should 
be used. Same steps are repeated for the superior screw 
approximately 2 cm above the inferior screw, and offset 
connectors are inserted (Fig. 3).

Discussion

Sacrum plays an important role in the posterior pelvic 
ring for the transfer of the body weight from the spine 
to the lower extremities. Thus, any pathology that may 
interrupt the sacral area, or prevent its proper instrumen-
tation, will require a fixation below S1, with the need of 
a strong spinopelvic reconstruction, to support the load 
transmission from above to below the trunk. The dual iliac 

Table 1   Summary of the studies included in the review

Study number Study type Authors Year Number 
of cases

Indication for dual iliac screw Biomechanical advantages

1 Case series Fujibayashi et al. [8] 2007 5 Palliative for sacral tumor Higher stability for destructive 
lumbosacral lesions

2 Case series Acharaya et al. [10] 2008 8 Sacral tumor/TB/fracture–dis-
location

Better resistance to pullout forces

3 Case report Vilela et al. [12] 2009 1 Sacral fracture–dislocation Restoration of spinopelvic stabil-
ity

4 Cadaveric Yu et al. [7] 2010 9 Partial sacrectomy Stronger stiffness in compression 
and torsion

5 Cadaveric Yu et al. [5] 2010 7 Total sacrectomy Higher torsional stiffness when 
the 4 screws are inserted in 
lower iliac columns

6 Cadaveric Mindea et al. [9] 2012 7 Total sacrectomy Higher stiffness in flexion–exten-
sion

7 Case series Bodin et al. [13] 2014 5 Sacral osteotomy Stronger anchorage for distal cor-
rection of sagittal malalignment

8 Case report Hasan et al. [6] 2017 1 Palliative for sacral tumor Strong distal anchorage and less 
dissection with MIS technique

9 Case report Czyz et al. [15] 2017 1 Lumbosacral kyphosis Stronger anchorage for distal cor-
rection of sagittal malalignment

10 Retrospective study Ebata et al. [11] 2018 27 Adult spinal deformity Less S1 screw or single iliac 
screw-related complications

11 Case report Ozturk et al. [14] 2018 1 Sacral osteotomy Stronger anchorage for distal cor-
rection of sagittal malalignment

Fig. 3   Intra-operative image: black arrows are indicating the dual 
iliac screws with offset connectors
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screw or double iliac screw technique has been described 
as a good option in such cases, as the single iliac screw is 
not biomechanically strong enough, and the S2AI screw 
cannot either be an option as a single screw or be put in a 
dual version.

When sacral neoplasms are encountered, the need for par-
tial or complete sacrectomy may be discussed depending on 
the malignancy or local aggressivity of the tumoral process 
[17, 18]. Such cases represent one of the main indications for 
the use of the DIS technique in order to have a solid basis at 
the bottom of the spinopelvic construct. In addition, within 
this sacral tumors group, DIS may be used in palliative 
fixation of metastatic lumbosacral lesions with extremely 
poor sacral bone quality; Fujibayashi et al. [8] reported this 
technique in 5 patients with an irregular follow-up between 
3 months and 6 years (mean 28 months), with a good func-
tional outcome but the occurrence of one iliac screw loosen-
ing and one rod breakage in long surviving patients. Screws 
may be inserted percutaneously as reported by Hasan et al. 
[6], as part of a minimally invasive spinopelvic stabilization 
in order to reduce soft tissue dissection and blood loss, and 
their case report described a unilateral DIS technique with a 
two screws, two rods construct, with a stable status at 1 year 
but no longer follow-up.

The importance of sagittal alignment and spinopelvic 
parameters is now well understood, and the negative conse-
quences of sagittal malalignment and pelvic incidence–lum-
bar lordosis (PI–LL) mismatch on patient quality of life have 
been well established in the recent literature [19]. Pedicle 
subtraction osteotomy is a very efficient technique to correct 
sagittal malalignment when the spine is stiff, and it is mainly 
performed in the lumbar spine, but it may be done rarely in 
S1 in the case of severe dysplastic spondylolisthesis (with 
very high pelvic incidence) that has been operated before (or 
not) with an important kyphosis element inside the proximal 
part of the sacrum due to the dysplastic anatomy. The L5S1 
disk should be included in the osteotomy to have a bone-on-
bone contact after the closure of the osteotomy site. In a clin-
ical and cadaveric study about the use of sacral and pelvic 
osteotomies, as an alternative to lumbar pedicle subtraction 
osteotomies, for the correction of lumbosacral kyphosis and 
to decrease the pelvic incidence [13], the authors advised 
the use of two iliac screws on each side to be able to close 
the osteotomy site between the lumbar pedicle screws and 
the iliac screws, but the DIS technique was not specifically 
studied from a clinical or biomechanical perspective. Navi-
gation is advisable in such procedure to control the depth of 
the instruments in the surgical field to avoid any injury to 
the anterior vessels [20]. Nevertheless, sacral osteotomies 
are rare, and experience at most spinal centers is limited 
because of the low number of cases.

Adult spinal deformity patients may also benefit from the 
DIS technique in case of osteoporosis. In fact, and despite 

mechanical instability of adult deformity is not comparable 
to that of sacrectomy, in a series of 27 osteoporotic patients 
[11], the authors reported the use of dual iliac screws when 
a long construct is required with a strong spinopelvic fixa-
tion. Mechanical complications were reported, such as S1 
screw or iliac screw loosening, displacement of the iliac 
screw, and internal or external perforation of the ilium by 
the iliac screw, but only one patient required revision. They 
concluded that the proposed option for osteoporotic ASD 
patients improved stability for long spinal and pelvic fusion, 
and it may allow superior correction over single iliac fixation 
to obtain ideal spinopelvic alignment.

Another indication of DIS construct in the deformities is 
the bilateral longitudinal sacral osteotomy [15]; this novel 
technique was described to palliate the limits of the S1 PSO 
when PI exceeds 90° with a completely vertical S1 endplate 
and the required correction exceeds 30°.

In traumatic lesions of the pelvis, U-shaped patterns of 
transverse sacral fractures may represent spinopelvic disso-
ciation with significant instability, therefore requiring strong 
fixation distally. Iliosacral screw alone may not be successful 
in preventing a kyphotic deformity following such fractures 
[21], as the pelvis can flex in relation to the spine along the 
axis of the iliosacral screw; thus, DIS construct is advis-
able in such case, for eventual reduction and solid pelvic 
anchorage.

It should be reminded that sacral U-shaped fracture–dis-
location and sacral osteotomy are both rather temporary 
instabilities that disappear when the fracture/osteotomy 
site is healed and that the real challenge is the treatment 
of cases with permanent instability like total sacrectomy 
where mechanical requirements persist and the implants are 
brought to the limit of fatigue.

One rare indication of the DIS construct found in the lit-
erature involved spinal infections. In fact, in a very hetero-
geneous series [10], the authors reported the use of the DIS 
technique in 4 sacral tumors, 2 fracture–dislocations, and 2 
lumbosacral tuberculosis; the upper screws were inserted in 
the upper iliac column, and no implant failure or screw loos-
ening occurred in a follow-up ranging from 3 to 54 months.

In pelvic fixation, utilizing the S2AI technique has dra-
matically increased during the past decades [22], as several 
advantages over the single iliac screw technique could be 
described such as no implant prominence and alignment 
with the other screws, therefore no need for offset connec-
tor, and no dissection of the iliac wings. But in case of a 
sacral pathology with the need of a strong instrumentation 
below S1, S2AI screw could not be an option because of the 
fragility of the sacral area, in addition to the need of at least 
2 strong grips on each side; therefore, the best management 
would be done with the DIS technique.

In case of loosening of the classical pelvic fixation, with 
lucency (halo) seen around the pelvic screws on X-ray and 
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CT scan, or when the bilateral iliac screws are broken, revi-
sion may be required if alignment loss is noticed, distal non-
union is confirmed, and the patient is clearly symptomatic. 
In such case, replacing the single screws with the DIS tech-
nique is indicated [23].

Also when a distal junctional kyphosis occurs at the distal 
part of a construct below L5 with important displacement, 
the DIS technique would add an additional grip on each side 
for a stronger base in a revision case.

From the biomechanical studies, when spinopelvic recon-
struction is needed for unstable conditions caused by total 
sacrectomy, the use of dual iliac screws is recommended 
compared with single iliac screw fixation techniques as 
reported by Mindea et al. [9]. In fact, they compared 4 meth-
ods of spinopelvic reconstruction technique; their tests were 
not mechanically demanding as a series of 3 load/unload 
cycles was performed for each motion with data analysis 
based on the final cycle, but they showed that the double-rod 
double iliac screw method provided the most rigid fixation, 
followed by the single-rod double iliac screw fixation, sin-
gle-rod single screw, and the modified Galveston technique. 
In addition, insertion of all 4 screws of the DIS technique in 
the lower iliac columns exhibited higher compressive and 
torsional stiffness when compared to a construct where 2 
screws are placed in the upper iliac column and the other 2 
in the lower iliac column [5]. It should be reminded that “in 
vitro” studies may not account for all the factors contributing 
to stability “in vivo”; this is why several precautions were 
taken in the different studies [5, 9] to minimize as much as 
possible such drawback like comparing the different recon-
struction techniques on the same specimen to minimize the 
interspecimen variation, normalizing the data to the intact 
conditions, and randomizing the test sequence to avoid 
bias to one particular reconstruction technique. Neverthe-
less, limitations of such studies were acknowledged by their 
authors [5, 7], where early stabilities of the instrumented 
constructs were only measured, but their long-term biome-
chanical effects have not been evaluated; therefore, care has 
to be taken when using these data as a guide for clinical 
practice.

Disadvantages of the dual iliac screw technique were not 
described in the papers of the literature, but logically the 
same drawbacks of the single iliac screw technique would 
apply [2] such as hardware prominence in thin patients, 
gait abnormalities (short step, waddle), and sacroiliac joint 
pain, but the latter symptom may be less as the insertion 
of a second screw on each side would prevent the classical 
remaining movement in the sacroiliac joint, acting as an anti-
rotation screw, thus decreasing the related pain.

As with any systematic review, the strength of our conclu-
sions relied heavily upon the quality of evidence available 
for analysis, which was studies only fulfilling criteria for 
level IV evidence, and mainly case series and case reports. 

Another limitation is the fact that 3 biomechanical cadaveric 
studies were added to the review in addition to the clini-
cal studies; this was done for 2 reasons: the scarcity of the 
subject in the literature and in order to have a complete and 
global perspective of the DIS technique to demonstrate its 
true advantage from an experimental point of view in addi-
tion to the clinical standpoint.

In conclusion, the current study reviewed the literature in 
regard to the use of 2 screws in each iliac wing in spinopel-
vic constructs. The objective was to offer a better insight 
on this uncommon subject, that is the dual iliac screw tech-
nique, and to provide the spine surgeons community with 
clear indications and advantages of such a technique to avoid 
failure and decrease the rate of complications when spin-
opelvic junction constructs are needed. But given the level 
of the current available papers, it will need to be supported 
by future well-designed studies.
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