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ABSTRACT:

Purpose: Analyze the prevalence of sacral screw loosening following posterior long segment 
instrumentation and fusion in adult spine.
Material methods: 66 patients who were diagnosed with adult spinal deformity with L5-S1 
degeneration and treated using posterior instrumentation and PL or interbody fusion in our 
institute between 2003-2008 were included in the study. Anterior-posterior projection and 
lateral lumbosacral and CT projections were used for radiologic evaluation of patients. Patients 
were reviewed retrospectively under two groups: interbody fusion and posterolateral (PL) fusion. 
Standard lumbosacral X- ray was performed to evaluate pseudo arthrosis or sacral pedicle screw 
loosening. Preoperative and postoperative VAS scores were measured for functional assessment.
Results: Patients age were 69.1 (37-89) and mean follow-up was 8.8 years (6-11 years). 48 patients 
had degenerative spinal deformity and 18 patients had degenerative spondylolisthesis. We applied 
posterior instrumentation with posterolateral fusion in 50 patients and posterior instrumentation 
with interbody fusion in 16 patients. All procedure included L5-S1 segment. Level of posterior 
instrumentation mean was 5.9 (4-11). In PL fusion group 12 patients had sacral screw failure (24%) 
but no sacral screw failure in interbody fusion group (p<0,005). VAS scores increased in both 
groups but in interbody fusion decrease was more prominent than PL fusion group (p < 0,05)
Conclusion: Interbody fusion of L5-S1 disc area for treatment of degenerative lumbar disease in 
patients with L5-S1 degeneration results positively on survival of the sacral pedicle screws. 
Key words: Lumbar degenerative disease, instrumentation, sacral screws
Level of evidence: Retrospective clinical study, Level III.

ÖZET:

Amaç: Çalışmamızda yetişkin yaş grubunda uzun seviye posterior enstrümantasyon yapılan 
hastalarda cisimler arası füzyonun sakral vida gelişimi sıklığına etkisini araştırmayı amaçladık.
Materyal-Metod: Çalışmamızda 2003-2008 arasında, L5-S1 segmentinde dejenerasyonu bulunan 
ve posterior enstrümantasyonla tedavi edilen dejeneratif omurga tanılı 66 hasta retrospektif 
olarak değerlendirildi. Sadece posterolateral füzyon yapılanlar ve posterolateral füzyona L5-S1 
cisimler arası füzyon eklenenler olarak iki gruba ayrılan hastalar radyolojik olarak ön-arka ve lateral 
lumbosakral grafiler ve bilgisayarlı tomografiyle değerlendirildi. Standart grafiler ile psödoartroz 
ve sakral vidada kırık ya da gevşeme değerlendirildi. Ameliyat öncesi ve sonrası fonksiyonel 
değerlendirmede VAS skoru kullanıldı. İstatistiksel analizler için SPSS (Statistical Package Social 
Sciences for Windows 12.0 ) programı kullanıldı.  p<0,05 sonucu istatistiksel anlamlı olarak 
değerlendirildi. 
Sonuçlar: Hastaların ortalama yaşı 69.1 (37-89) ve ortalama takip süresi 8,8 yıl (6-11 yıl) idi. 48 
hastada dar kanalın eşlik ettiği dejeneratif omurga ve 18 hastada dejeneratif spondilolistezis 
bulunmaktaydı. 50 hastaya uzun segment posterior enstrümantasyon ile birlikte posterolateral 
füzyon, 16 hastaya ise uzun segment enstrümantasyon ve L5-S1 cisimler arası füzyon uygulandı. 
Ortalama posterior enstrümantasyon seviyesi 5.9 (4-11) idi. Sonuçta, cisimler arası füzyon 
uygulanan grupta sakral vidalarda yetmezlik görünmezken, diğer grupta 12 hastada (% 24) 
gevşeme görülmekteydi. (p<0.05) Klinik olarak, cisimler arası füzyon yapılan grupta VAS skoru 
istatistiksel olarak daha iyiydi. (p<0.05)
Çıkarımlar: Lomber dejeneratif omurga hastalığının tedavisinde L5-S1 seviyesinde yapılan 
interbody füzyon uzun seviye enstrümantasyon yapılan hastalarda sakral pedikül vidasının 
gevşemesini azaltması ve daha iyi klinik sonuçlar sağlaması nedeniyle tercih edilebilir bir yöntemdir. 
Anahtar Kelimeler: Lomber dejeneratif hastalığı, enstrümantasyon, sakral vida
Kanıt Düzeyi: Retrospektif  klinik çalışma, Düzey III
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INTRODUCTION:
During degeneration process morphologically vertebrae goes 
through dysfunction, instability and immobilization. After the 
degeneration a series of complex pathologies like subchondral 
sclerosis, osteophyte formation, convergence in anterior 
vertebral body, and spinal stenosis could be observed11,17,20. In 
the degenerative process L5-S1 disc is most commonly affected 
but addition of this level to the fusion during lumbar vertebral 
surgery is still debated1 Stopping the fusion at L5 level during 
surgical treatment, preserve range of motion in L5-S1 level. 
On the other hand, degeneration progressing in this level 
negatively affects the functional outcomes. Adding S1 level 
to the fusion contains risks like pseudoarthrosis depending on 
the procedure. It is reported that sacral pedicle screws may 
fail and anterior fusion might be added to posterior fusion to 
prevent this situation11.

Aim of our study is show the effects of addition of anterior 
fusion to the procedure in patients with long segment fusion in 
which sacrum is included on survival of sacral pedicle screws. 

PATIENTS AND METHODS:
66 patients who were diagnosed with adult spinal deformity 
with L5-S1 degeneration and treated using posterior 
instrumentation and PL or interbody fusion in our institute 
between 2003 and 2008 were assessed retrospectively. 

Inclusion criteria was at least 4 levels fusion including L5-S1 
segment for degenerative vertebrae, and in order to assess the 
survival of S1 screw at least  years of follow up. Patients with 
revision surgery and short segment fusion were not included 
in the study. 

Patients were evaluated in to groups: patients with posterolateral 
fusion, and patients with interbody fusion at L5-S1 disc space 
additional to posterior fusion. In patients included in the study 
posterolateral interbody fusion technique was employed for 
interbody fusion. 

Patients files were retrospectively evaluated and clinical 
examination findings, VAS scores, surgery information, and 
complication were reviewed. Radiological evaluation was 
conducted from antero-posterior and lateral x-rays, CT and 
MRI. In the control x-rays fractures in the sacral pedicle screw 
or radiolucent area around the screw is accepted as loosening 
of the screw. For the final clinical evaluation patients VAS 
scores were considered. 

For statistical analysis SPSS (Statistical Package Social 
Sciences) for Windows 12.0 program was employed. For 
comparison of quantitative data student t-test, and for 
qualitative data chi-square tests were used. P<0.05 was 
accepted as statistically significant. 

Figure-1. (a,b) A 75 years old female patient with 
degenerative lumbar vertebrae, preoperative x-rays show 
(c, d) degeneration at L5-S1 level. Patient was treated 
with posterior instrumentation with T11-S1 posterior 
fusion. (e,f ) In the follow ups due to screw loosening 
and pain complaints revision surgery was performed. 

RESULTS:
Average age of the patients included in the study was 69 (37–
89) years and average follow up period was 8.8 (6-11) years. 
Patients’ diagnosis was degenerative vertebrae accompanied by 
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spinal stenosis (48 patients) and degenerative spondylolisthesis 
(18 patients). Choice of surgical procedure was long segment 
posterior instrumentation with posterolateral fusion in 50 
patients, and long segment instrumentation with L5-S1 
fusion in 16 patients. Average of posterior instrumentation 
levels was 5.9 4-11. 

In 12 patients included in the study, sacral pedicle screw 
insufficiency was observed (Figure-1). Sacral pedicle screw 
insufficiency was observed in 12 of the 50 patients (24%) 
who received posterior instrumentation and fusion, but in 
added interbody fusion group no sacral pedicle insufficiency 
was observed. When both groups were compared for screw 
loosening results of interbody fusion group was significantly 
better (p<0,05).  

Clinical evaluation of the patients using VAS scores revealed 
preoperative VAS scores in posterior fusion group was 8.2 and 
postoperatively 5.1 (p<0,05). In the group with added interbody 
fusion preoperative VAS scores were 8.3 and postoperatively 
3.6 (p<0.05). When both groups are compared VAS scores of 
interbody fusion was significantly better (p<0.05)(Table-1).

Table-1. Diagram showing changes in VAS scores according 
to the S1 screw loosening condition.
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In two of our cases dural injury repaired during surgery and 
superficial infection treated with antibiotics were observed. 

DISCUSSION:
In degenerative vertebral diseases L5-S1 degeneration effects 
the prognosis of the disease. In the meta-analysis of Sardar et 
al. reported that in case the fusion is stopped at the level of L5 
during fusion complication rate was 23.5% but if patient had 
L5-S1 degeneration and this level is included in the fusion 

complication rate was 53% 16 Addition of L5-S1 level to 
the fusion is not recommended in when deformity includes 
lumbar-sacral region, progressive deformity and instability 
conditions and how L5-S1 should be added to the treatment 
is still debatable8. 

In the treatment of degenerative lumbar vertebrae, and in the 
patients treated with long segment fusion complication rates 
are significantly higher10. Technically instrumentation of the 
sacrum results in longer surgery time and increased bleeding12. 
In cases which only posterior fusion was implemented when 
fusion level is chosen as S1 instead of L5 pseudo-arthrosis risk 
is significantly increased9. After pseudo-arthrosis development 
at L5-S1 level control of the movement in these segments 
could only be possible through sacral implants13,14. If the 
fusion is not complete this overloading on the sacral implants 
will result in loosening or fracture of sacral pedicle screws. 
Cho et al. reported this rate in their series as 25% 6.  Again in 
the literature Kim et al. in their 144 case series reported screw 
loosening rate as 24%, Edward et al. reported as 42% 7, 12. We in 
our study, in 50 patients treated with posterior instrumentation 
and fusion found screw loosening rate as 24%. 

In the literature, in order to minimize L5-S1 movement and 
perform fusion it is shown that a better fastening method 
biomechanically is suggested, and interbody fusion techniques, 
lubricant proteins and iliac screws accompanying sacral screws 
are described in the literature with success2,4,6,7,16,18,19. In fusion 
only from the posterior is insufficient and requirement for an 
anterior support bring up the idea for a 360 degrees fusion 
and to regain sagittal balance interbody fusion is suggested15. 
In the studies from the literature, in patients with L5-S1 
interbody fusion it was shown that pseudo-arthrosis rates are 
significantly smaller5,7,10,12. After the achievement of L5-S1 
fusion clinical and functional results were reportedly better 
with less observed complications5. Results we obtained in our 
study are in conformity with the literature. In patients whom 
interbody fusion is added to the procedure VAS scores were 
significantly higher. In cases with achieved fusion no sacral 
screw complications were observed. Statistically significantly, 
in cases with added interbody fusion long term radiological and 
clinical outcomes are superior. But as depicted in the literature 
surgery times are prolonged and bleeding was increased. 

In the treatment of lumbar degenerative vertebral diseases in 
the case of inclusion of L5-S1 level to the fusion, application 
of interbody fusion has significant and beneficial effects on 
sacral pedicle screw survival in the long term. 
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