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Abstract 

Object: Sacroiliac dislocation frequently poses a complex problem for the surgical management and stabilization because 

of the anatomical and biomechanical factors of this transition zone between the spine and pelvis. The authors had used a 

modification of the Galveston technique, originally described by Allen and Ferguson in the treatment of scoliosis, to 

achieve rigid spinal-pelvic fixation in patient’s sacroiliac dislocation with vertical and rotational shear.  

Methods: Twelve patients who had required spinal-pelvic fixation secondary to sacroiliac dislocation and instability 

fixation was achieved by intraoperative placement of S1 pedicle screws and contoured titanium rods bilaterally into the 

ilium.  

Results: During the follow-up period of18 to 36 months (average 26 months), Postoperative posterior fracture reduction 

was excellent in 9 patients (75%), good in 2 (17%) and fair in 1 patient (8%) (7). 

Conclusion: The combined use of S1 pedicle screws and the Galveston technique provided immediate stability and 

sufficient reduction of sacroiliac dislocation. 
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Introduction 

     Sacroiliac dislocation which usually accompanies 
disruption of the symphysis pubis or fracture of the pelvic 
rami is the most unstable type of pelvic ring injuries. In 
such injuries, both the anterior and the posterior columns 
of the pelvic ring are disrupted and the affected hemi 
pelvis rotates internally with vertical displacement [1]. 
 
     Deformities of the pelvic ring with marked instability 
remain with high frequency after non operative treatment 
of sacroiliac dislocation [2]. According to the published 

literature, the long term functional prognosis of sacroiliac 
dislocation may be poor if reduction were not perfect [3].  
     The optimum reduction of sacroiliac joint dislocation 
with large vertical displacement sometimes becomes 
difficult even with external fixator or any conventional 
internal fixtures as screws, plates and rods. Among the 
anchors for lumbosacral fixation, a rod inserted between 
the inner and outer cortices of the ilium has been used for 
the most caudal anchor in reconstruction of the lumbar 
spine (Galveston technique) [4].  
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     Van Savage et al used the Galveston technique for 
fixation of fracture dislocation of the lumbosacral junction 
[5]. Alternatively, pedicle screw fixation has been 
developed as the procedure for posterior internal fixation 
of the thoracic, lumbar and lumbosacral spine. Several 
reports have shown reduction and fixation of traumatic 
lumbosacral dislocation by lumbosacral pedicle screw 
fixation, whereas there have been few reports discussing 
the treatment of sacroiliac dislocation by the combined 
use of pedicle screw fixation of the sacrum and the 
Galveston technique.  
 
     The objective of this study was to report the results of 
reduction and fixation of sacroiliac dislocation in 12 
patients by the combined use of pedicle screws of the 
sacrum and Galveston technique. 
 

Material and Methods 

     Twelve patients with dislocation of sacroiliac joint 
underwent reduction and fixation by the combined use of 
pedicle screws of the sacrum and the Galveston technique. 
They were seven men and five women, with mean age 
36.8 years (range, 21 to 47years). The cause of injury was 
motor cycle accidents in all patients. Seven patients had 
associated injuries in extremities. Two patients sustained 
bladder injury and one had head injury. Before surgery, 
antero-posterior and inlet plain radiographs of the pelvis 
and computed tomographic (CT) scans were taken in all 
patients to evaluate the stability and deformities in pelvic 
ring (Figure 1).  
 
 

 

Figure 1: Reconstruction CT in male patient, 32 years old 
with fracture of superior and anterior pubic rami on right 
side and dislocation of left sacroiliac joint. 
    

  According to Tile's classification for pelvic ring 
disruption, four patients were type Band 8 patients were 
type C pelvic injury with unilateral complete disruption of 
the sacroiliac joint, which comprised vertical 
displacement and rotational deformity [6]. Five of eight 
patients with type C had subtype C1 injury with unilateral 
sacroiliac dislocation, and the remaining three patients 
had subtype C2 injuries associated with type C on one 
side and type B external rotation instability on the other 
side. Two patients with type C injury had sciatic nerve 
palsy on the ipsilateral side. With regard to injury 
patterns of the anterior column, five of seven patients had 
disruption of the symphysis pubis, and the remaining 
three patients had fractures of the anterior rami. In the 
four patients with type C2 disruption, only the unilateral 
side with type C injury which was more unstable and 
associated with more marked deformity, was surgically 
stabilized. 
 
     Surgical technique: the patient was placed in the prone 
position. A straight longitudinal incision of the skin was 
made over the S1 pedicle (Figure 2). Both sides of 
paravertebral muscles were divided transversely at the 
same level and were retracted cranially and caudally to 
expose the posterior cranial portion of the sacrum and the 
affected posterior iliac crest and to observe the disrupted 
sacroiliac joint during reduction. The superior portion of 
the origin of the gluteus maximus muscle was detached 
sub periosteally from the iliac crest, and the posterior 
portion of the iliac wing was exposed to control the 
direction of the iliac probe and the rod. The cartilaginous 
surface of the sacroiliac joint disrupted by fracture 
dislocation was treated by debridement and extraction of 
the bony fragment, which may have disturb the reduction. 
Pedicle screws were inserted into S1 pedicles bilaterally 
according to the ordinary pedicle screw insertion 
technique with the help of image intensifier. TheS1 
pedicle screws should be converged medially in a 
triangular fashion and penetrated the anterior cortex of 
the sacral vertebral body to increase the stability. The rod 
bent gently to be medially adapted to the prominence of 
the sacral lamina and was bent sharply at the screw 
insertion point of the ilium at an anatomic angle of 45 ͦ 
between the iliac wing and the frontal plane of the 
sacrum. A block of bone measuring about 2× 2 cm was 
excised from the rod insertion point of the iliac crest to 
avoid skin irritation by the rod. The rod was inserted into 
probed hole between the inner and outer tables of the 
iliac wing (Figure 3). 
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Figure 2: Photo showing the longitudinal surgical 
approach. 
 
 

 

Figure 3: Photo showing application of the rod. 
 
     The direction of the rod in the frontal plane was 
downward in all patients according to Galveston method. 
Two rod-screw connectors were attached to the inserted 
rod caudally placed in the rod connection to avoid 
irritation of the L5-S1 facet joint by the connector. For 
reduction of vertical displacement and angular deformity 
of the sacroiliac joint, compression force was applied 
between the inserted rod and each S1pedicle screw using 
a rod holder and compressor. After introduction of the 
rod –screw connectors to the pedicle screw, nuts attached 
to the two screws were alternatively tightened for further 
reduction (Figure 4). If the space of sacroiliac joint is still 
widened, compression force was applied between each S1 
pedicle screw and the rod to close the opening. After 

completion of the internal fixation, divided paravertebral 
muscles were resutured and skin closure was performed. 
Three out of five patients with symphysis pubis major 
disruption underwent additional fixation of the 
symphysis pubis with using dynamic compression plate. 
The remaining patients were treated by the posterior 
procedure only. 
 

 

Figure 4: photo after application of the rods on both sides. 
 

Results 

     Median time between trauma and surgery was 2 - 12 
days. Mean follow-up was 26±4 months. All patients 
completed the follow up period. Mean time to full weight 
bearing was 9 ± 3 weeks, although seven patients had 
severe injuries of the lower extremities that affected 
recovery of walking. No motor weakness due to pelvic 
ring fixation was observed. 
 
     The vertical displacement was completely reduced in 
nine patients, and the rotational deformity was 
completely corrected in seven patients. The reduction was 
maintained at the time of the final follow-up evaluation 
(Figures 5 & 6). There were no perioperative 
complications with the exception of superficial infection 
in two patients. Postoperative posterior fracture 
reduction was excellent in 9 patients (75%), good in 
2(17%) and fair in 1 patient (8%) [7]. Secondary 
rotational displacement of the posterior pelvic ring at 
follow-up X-rays was <5 mm in one patients (8%). 
Delayed or non-union of the pubic rami occurred in one of 
the patients that required secondary anterior fixation and 
in a second one (total 8%) who was able to walk pain free 
after 6weeks. Delayed-union of the posterior arch was not 
seen. 
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Figure 5: Preoperative x-ray of 32 years old male with left 
sacroiliac dislocation. 
 
 

 

Figure 6: x-ray after perfect reduction of the dislocated 
left sacroiliac joint. 
 

Discussion 

     Mechanically strong constructs of the pelvis, which 
must be constantly exposed to heavy loads in daily living 
activities, is produced by the ring-shaped structure. In 
sacroiliac dislocation, disruption of the posterior column 
of the pelvis in the sacroiliac joint usually is accompanied 
by a disruption of the anterior column of the pelvis at the 
symphysis pubis or as a fracture of the anterior rami. 
Accordingly, sacroiliac dislocation is considered the most 

unstable among the various types of traumatic pelvic ring 
disruption. In this type of injury, the vertically and 
rotationally unstable pelvis is associated with the loss of 
bilaterally symmetrical ring structure. 
 
     In a review article, Tile [8] described patients with 
vertically unstable disruption of the pelvis who had many 
problems, 60% of which were persistently painful. The 
pain usually was present in the posterior sacroiliac area 
or in the lower lumbar spine and was most frequently 
associated with unreduced sacroiliac dislocation.  
 
     Dujardin et al [9], showed in their report on sacroiliac 
dislocation that pure sacroiliac lesions were associated 
with poor functional results, especially if reduction was 
not exact. Therefore, internal stabilization should be 
performed after confirmation of the stability of the 
patient's general condition. If the general condition is 
unstable for injuries of the intra-abdominal organs 
including the major vessels, life saving management 
should take procedure over internal fixation of sacroiliac 
dislocation. In such cases, external fixation may be useful 
alternative treatment, followed by rigid internal fixation 
after recovery of the patient's general condition and 
adequate assessment of the stability of the pelvic ring. 
However, anterior stabilization using an external fixator 
alone does not provide sufficient stability for type C injury 
with severe disruption of the pelvic ring. Some reports 
have shown that optimum reduction of the sacroiliac 
dislocation with large pelvic deformity comprises vertical 
displacement and that rotational deformity is sometimes 
difficult to treat with an external fixation alone [10-14]. 
Conversely, open reduction and internal fixation 
procedures have been advocated by many investigators to 
manage sacroiliac dislocation, and have been generally 
accepted [15-19].  
 
     Some surgeons have reported the results of the 
management of sacroiliac dislocation by using iliosacral 
screws fixation [20-27]. This simple internal fixation is 
useful for stabilization of sacroiliac dislocation, whereas 
the complicated anatomy of the sacral foramen causes a 
risk of nerve injury because of screw placement, and the 
acquired stability may be not sufficient in the absence of 
the support from external fixation. Pedicle screw fixation 
has been developed as a procedure for posterior internal 
fixation of the thoracic, lumbar, and lumbosacral spines. 
In the present study, the S1pedicle screws were 
converged medially in a triangular fashion as the anchor 
of the sacrum. In addition, the sacral pedicle screws 
penetrated the anterior cortex of the sacrum to increase 
the pullout resistance. For another fixation anchor for 
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iliosacral fixation, a rod inserted between the inner and 
outer cortices of the ilium (Galveston technique) was 
used. This fixation technique anchor has been 
demonstrated in biomechanical studies to be the most 
stable for lumbo sacral fixation among the various fixation 
procedures [28-30]. The combined use of S1 pedicle 
screws and the Galveston technique provide sufficient 
reduction and high stabilization in the treatment of 
sacroiliac dislocation. With other posterior sacroiliac 
fixation techniques using sacroiliac bars and iliosacral 
screws, reduction must be performed before internal 
fixation.  
 
     Conversely, the hybrid anchoring technique in the 
present study, which used S1 pedicle screws and iliac rod, 
provided sufficient reduction before fixation . Regarding 
the direction of iliac rod in the frontal plane , the rod was 
bent to90ͦ and inserted into the iliac wing in a horizontal 
direction [31-34]. The upward or horizontal direction that 
allowed introduction of the rod into the thinner portion of 
the iliac wing may enhance the stability of the rod. But 
insertion of the rod into the thinner portion of the ilium 
brings difficulty in rod sitting and risk of rod perforation. 
The downward direction used in our series provided 
immediate stability and sufficient reduction of the 
deformity. Also, the reduction was maintained without 
loss till the end of follow-up period.  
 

Conclusion 

     The combined use of S1 pedicle screws and the 
Galveston technique provided immediate stability and 
sufficient reduction for sacroiliac dislocation. This hybrid 
internal fixation procedure is useful for reduction and 
fixation of sacroiliac dislocation associated with the 
vertical and rotational instability of the pelvic ring. 
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