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EVALUATION AND RESULTS OF DEGENERATIVE SPINE DISEASE TREATED
WITH POSTERIOR LOMBAR INTERBODY FUSION BY USING CAGES

KAFES KULLANILARAK YAPILAN POSTER�OR C�S�MLER ARASI FÜZYON �LE
TEDAV� ED�LEN DEJENERAT�F HASTALIKLARIN DEÚERLEND�R�LMES� VE

SONUÇLARI

A.Kemal US(1) ,  S.Eren OLCAY(2),   M.Derviß GÜNER(3)

SUMMARY:

Objectives: We evaluated patients in whom
cages were used for posterior lombar interbody
fusions for the diagnosis of degenerative spine
disease.

Methods: We retrospectively inspected 35
patiences having degenerative spine between
may 1999 � january 2004. There were 29 fema-
le 6 male mean age 59.4, mean follw up 32.7
months.

Results: We found 22 bony bridging betwe-
en the vertebral bodies, and 10 fusions with be-
low 4 degrees angulation without bony bridging.
Radiologicaly approwed fusion rate was obta-
ined 32 patients (91.4 %). Clinical evaluation: 26
excellent (74.2 %), 6 good (17.3 %), 2 fair (5.7
%), 1 poor (2.8 %). As a whole 32 (91.5 %) pati-
ents wew accepted as satisfactory and 3 (8.5 %)
as unsatisfactory. The complications we had for
posterior interbody fusions were different in fere-
quency and in numbers.

Conclusions: The cages we applied with the
posterior approach only causes 360 degree fusi-
ons, and solves the instability problem by correc-

ting the alingnment and spinal load bearing. By
adding the posterior enstrumantation to this
technique affects the clinical results positively
and degreases the needs for reoperation. But
one should keep in mind this technique incre-
ases the possibility of regional osteopenia. This
technique has a long learning curve and should
be used by experienced surgeons.
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Level of Evidence: Retrospetive Cohort
Study, Level III

ÖZET:

Amaç: Ankara Üniversitesi T�p Fakültesi Or-
topedi ve Travmatoloji Anabilim Dal��nda dejene-
ratif omurga hastal�klar�nda yap�lan kafes ile
posterior lomber interbody füzyon uygulamalar�-
n� de¤erlendirmektir.

Çal�ßma plan�: May�s 1999 � Ocak 2004 ta-
rihleri aras�nda klini¤imizde, dejeneratif omurga
hastal�¤� nedeniyle kafes ile interbody füzyon uy-
gulanan 35 hasta de¤erlendirildi. 35 Hastan�n

15

2007; 18 (2):15-24

(1) Prof. Dr., Ankara University, Faculty of Medicine, Department of Orthopaedics and Traumatology, Ankara.
(2) Registrar, Ulus Hospital, Ankara.
(3) Resident, Ankara University, Faculty of Medicine, Department of Orthopaedics and Traumatology, Ankara.



29�u kad�n, 6�ü erkek olup ortalama yaßlar� 59,4
ortalama takip süresi ise 32,7 ayd�r.

Sonuçlar: Hastalar�n füzyonlar�  de¤erlendi-
rilirken,  olgular�n 22 ünde korpuslar aras�nda
kemik köprü tespit edilmiß, 10 unda kemik köprü
olmaks�z�n 4 derece alt�nda aç�lanma tespit edi-
lerek füzyon olarak kabul edildi. Toplamda rad-
yolojik olarak tespit edilen füzyon, 32 hasta ile %
91.4 bulundu. Klinik sonuçlarda, de¤erlendirme
kriterlerine göre çal�ßmaya al�nan hastalar�n
26�s� (% 74.2) mükemmel, 6�si (%17.3) iyi, 2�si
(%5.7) orta ve 1�i(%2.8) kötü olarak bulunmuß-
tur. Toplamda tedavinin baßar�l� olarak kabul
edildi¤i grup 32 (% 91.5), baßar�s�z kabul edilen
ise 3 (%8.5)�d�r. Posterior interbody füzyon uy-
gulamalar�m�zda karß�m�za ç�kan komplikasyon-
lar, literatür ile görülme s�kl�klar� ve oransal ola-
rak farkl�l�klar göstermektedir.

Ç�kar�mlar: Kafes ile posteriordan yap�lan in-
terbody füzyon sadece posterior girißimle 360
derece füzyon olußmas�na imkan vererek, insta-
bilitenin giderilmesine, omurga yük aktar�m� ve
diziliminin fizyolojik hale gelmesine izin verir. Bu
yönteme posterior enstrümantasyon eklenmesi,
klinik sonuçlar� olumlu yönden etkiler, ayr�ca
hastalar�n tekrar cerrahi gereksinimlerini azalt�r.
Ancak bu uygulaman�n bölgesel osteopeni ya-
pabilece¤i ak�ldan ç�kart�lmamal�d�r. Dejeneratif
omurga hastal�klar�na uygulanan kafes ile poste-
rior interbody füzyon yöntemi, ö¤renme e¤risi
uzun zaman alan güç bir teknik olup, omurga
cerrahisi konusunda tecrübeli cerrahlarca uygu-
lanmas� gerekmektedir.   

Anahtar sözcük: Omurga, interbody füzyon,
kafes, dejeneratif hastal�klar

Kan�t Düzeyi: Retrospektif klinik çal�ßma,
Düzey III
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INTRODUCTION:

Spinal fusion subsequent to decompression
in spinal stenosis, instability, degenerative disc
disease and many other degenerative diseases
is a surgical therapy used successfully.(1,3,5,8,12, 25,

26,) First planned posterior lumbar interbody fusi-
on was done by Dr. Ralph Cloward in 1943 and
in 1945 when the operation was published inclu-
ding 100 cases; it was defined as optimal fusion
in terms of biomechanics.(1, 5, 11, 13 25,26,)

Autologous cancellous graft which was pla-
ced between vertebral bodies during classic
lumbar interbody fusion, includes factors that
may induce fusion, however it is not strong eno-
ugh to resist compressive force in the disc dis-
tance. (2, 6, 17, 14) In three cortex grafts this resistan-
ce is maintained nevertheless fusion induction is
lesser. Thus, hard support and soft graft is the
combination of choice. (16)   

Cages are implants developed to provide mec-
hanical necessities of interbody fusion at the end
of our attempts for a stronger fixation to increase
uniting rate and decrease complications of inter-
body fusion performed with bone graft. (1, 2,  6, 11, 13, 17,)

Primary reason for championing posterior in-
terbody fusion is that, while neural structures are
dynamically decompressed and protected; af-
fected vertebral bodies are stabilized by compi-
ling them into one dynamic segment. Moreover,
it has many advantages as regulating load be-
aring in posterior column, no additional morbidity
subsequent to autografting and anterior inter-
body fusion technique, brief operational time,
less haemorrhage, shorter hospitalization period
and the return of the patient to daily activity. (,2,5,

,11, 16, 20,22,23,) 25)

MATERIALS AND METHOD:

We retrospectively evaluated 35 patients tre-
ated with posterior interbody fusion using cage

systems by  one surgeon in University of Anka-
ra Medical School, Department of Orthopedics
and Traumatology between May 1999 and Ja-
nuary 2004. There were 29 (82.8%) women and
6 (17.2%) men, and mean age was 59.4 (40 �
81 years) and mean follow up period was 32.7
months (8 � 57 months). 

We accessed the data on personal history,
physical and laboratorial examination findings,
information on surgery and periodic examinati-
ons during follow-up period after the surgery.
We did detailed physical examination on pati-
ents and questioned their current physical exa-
minations, contentment, daily activity situation
and the need for medication except one patient
who died during this period.   

Patient inclusion criteria were longstanding se-
rious back pain, spinal stenosis, degenerate disk
disease, spondilolisthesis or patients with instabi-
lity related to previous disk surgery. Patients with
significant local infection or who had interbody fu-
sion previously were not included in the study. 

Direct radiograms (anteroposterior, lateral,
oblique, and flexion-extension) were evaluated
preoperatively for all patients in the study group.
CT and MRI examinations were performed to
evaluate corpus height, cross-section of spinal
channel, and level of degeneration and herniati-
on of the disk. 

Etiological profile of patients is shown in Figu-
re 1. All 35 cases� primary complaints were bac-
kache and limited waist movement. Furthermo-
re, 18 patients had neurogenic clodication signi-
ficantly limiting capacity to walk, 31 patients had
pain expanding through leg (19 of them through
one leg), 15 patients had loss of sensation in va-
rious areas and size, 13 of them had motor loss
in different levels, 6 had combined sensation
motor and sensory loss, 9 had decrease in deep
tendon reflexes and 1 had neurogenic bladder
symptoms. (Figure 1) 
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All patients underwent conservative treat-
ment program including 3 to 6 months drug usa-
ge, recreation and physical therapy rehabilitati-
on, however the ones whose complaints did not
diminish were conducted to surgery. 

About the distribution of levels in the practice
of posterior lumbar interbody fusion; 24 patients
had level one, 10 had level two and 1 had level
three, among a total of 35 patients who got the-
ir 47 dynamic segments performed fusion. Dist-
ribution of levels was as below: 21 L4-L5, 10 L5-
S1, 12 L3-L4, 2 L2-L3, 1 L1-L2, 1 Th12-L1. And
when cage diameters evaluated, 51 (54.2%) of
94 cages were 12 millimeters and 43 of them
(45.8%) were 14 millimeters. 

Two cages each were used after total lami-
nectomy for all levels in all patients, and carbon
ribbed in 2 patients and titanium ribbed cages in
33 of them were administered. Posterior instru-
mentation was performed to increase stability
and rigidity of dynamic vertebral segment. 

When we assess the study group according
to surgery and early period, it has been found
that mean operation length is 3 hours and 25 mi-
nutes (3 hours � 4 hours 15 minutes), and ne-
cessary blood transfusion need is approximately
1.4 units (1 � 2 units) for patients with level one
fusion application. Same parameters for level
two fusion applied patients were 4 hours 20 mi-
nutes (3 hours 40 minutes � 5 hours) and 2.4
units of blood (2 � 3 units). Level three applicati-
on and percutanous applications were not inclu-
ded in the assessment since there was only one
patient in level three. 

Patients were mobilized with a corset two
days after the surgery. All patients used vitraten
lumbosacral hyperextention corset for 3 months. 

Clinic results assessment criteria were;(4) for
excellent, totally recovered, painless and retur-
ned to previous daily activity patient,(3) for good,
rarely having pain, not in need of medication and
returned to activity patient, (2) for fair, postopera-
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Figure-1. Aetiology of the patients.
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tively healing, usually in need of medication and
performing activities uncomfortably patient,(1) for
poor, with no feeling of healing, on medication
and without performing of daily activity patient. in
clinical assessment 1 and 2 are accepted to be
insufficient while 3 and 4 were sufficient. 

Preoperative and postoperative follow up
graphics for 76 years old women with instability
related to spondylolisthesis and stenosis are gi-
ven in figures 2 � 3. (Figures 2,3,4,5,6,7) 

19

The Journal of Turkish Spinal Surgery

Figure-2. Sagittal MRI of the patient

Figure-3. Lateral plain radiography of the patient

Figure-4. Post operative A-P view of the patient.



RESULTS: 

Mean hospitalization was detected as 5.75
days (5 � 7 days) when we consider the patients
mobilized for 2 days after surgery. However, it
has been found mean 5 weeks (3 � 6 weeks) for
patients to return to their daily activity.  

While evaluating fusion six months after sur-
gery in follow-up direct anteroposterior and flexi-
on extension radiograms 22 of patients (62.8%)
were detected for bony bridge between corpu-
ses, 10 of them (28.6%) were accepted as total
fusion detecting angulation below 4 degrees wit-
hout bony bridge. Total fusion rate determined
radiologically was 91.4% with 32 patients. 

26 (74.2%) of patients who were included ac-
cording to evaluation criteria were found to be
excellent, 6 of patients (%17.3) were found to be

20

Türk Omurga Cerrahisi Dergisi

Figure-5. Postoperative lateral view of the patient. Figure-7. Two years follow up lateral graphy.

Figure-6. Two years follow up A-P graphy.



good, 2 (5.7%) of them fair and 1 of them (2.8%)
poor in clinical results. Groups which we accep-
ted as successful and unsuccessful consisted of
32 cases (91.5%) and 3 cases (8.5%) respecti-
vely. 

Complications which we confronted during
posterior interbody fusion applications differ in
frequency and ratio within the literature.   

DISCUSSION:

Posterior lumbar interbody fusion is a com-
mon treatment method, the success of which is
recognized in degenerative spine diseases.(1, 5,8,11,

25,) Many studies have shown that posterior inst-
rumentation used alone is insufficient for anteri-
or stabilization and the center of segment moti-
on is shown to be the most efficient region to
stop the movement permanently. (4,16,17) With this
method, load bearing is more physiological be-
cause the implant generally thought to be exist
in vertebral body is placed on immediate axle
and rotation base. Load bearing is rearranged,
narrowed disc distance and motional segment
revert into its normal alignment and structural ri-
gidity increases. Additional posterior instrumen-
tation need and implant application decrease the
risk of failure.(25,11,13,6,2,16,23,22,9)

After it was accepted that cages provide effi-
cient and simple fusion, many researcher star-
ted to study on the designs of implants like
Bagby cage in 1980�s and Ray used the first ti-
tanium ribbed punched cage on human in
1988.(7)

The cages provide higher stability by stretc-
hing disc distance in functional unit while incre-
asing the neural foramen volume.(13,16,17) In bi-
omechanical studies on cages, the rigidities of
normal, laminectomy and cage applied spines
were compared and it was confirmed that cage
applied spine has at least 2 times higher rigi-

dity.(3,25) It was shown that the pull out resis-
tance of the cage depends on how tight the imp-
lant is placed into vertebral interval and also how
much it resists to shearing forces.(7)

Bony bridge formed radiologically in front of
the cage and the absences of osteopenic halo
provide the best evidence for the presence of fu-
sion. However, the fusion to be in direct radiog-
rams is not always compatible with clinic.(11,22,9,15)

In the evaluation of fusion the surgery explorati-
on is thought to be golden standard on the gro-
und that the accuracy rate of direct radiograms
is accepted to be low. (1,15,22) In many studies fusi-
on rate detected in radiological and surgical exp-
lorations is found to have 90% compatibility.(1)

While evaluating the post-surgery fusion of our
patients we accepted the bone bridge formation
between vertebral bodies and the angulation lo-
wer than 4 degrees between bodies as fusion in
follow up direct anteroposterior and flexion ex-
tension radiograms.(26,11,20,22,9,15) We accepted it as
full fusion because the bone bridge was found in
22 cases (62.8%) and we found an opening lo-
wer than 4 degrees without bony bridge in 10 ca-
ses (28.6%) in the outcomes after six months.
We found the radiological fusion rate as %91.5
with 32 patients in total. Fusion rate in the most
comprehensive study carried out by Ray and et
al. was found to be 96 %.(17) In the towel clamp
test regarding to the fusion presence during sur-
gery, fusion was found to be present in 15 cases
out of 16 cases who don�t have clinical compla-
ints after surgery, whose fusions were detected
radiologically but whose posterior instruments
were removed to make MRG examination by ta-
king into consideration the osteopenia, resteno-
sis related with epidural fibrosis and disc patho-
logies in different levels and this rate which is
93.7% shows that  radiological fusion evaluation
is reliable enough.
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It was shown that stability was ensured until
the union was obtained after the surgery with an
additional instrument used in cage and fusion
application.(1,3,4,15) Need for reoperation decre-
ases significantly in patients with posterior inst-
rumentation. In in-vitro biomechanical study out-
comes, early stability increases in cage applica-
tions in which posterior instrumentation is used,
circular fusion is secured with only posterior in-
terference and anterior and posterior colon is
stabilized. (20,15)   It was shown that apart from fu-
sion rate also the rigidity increased in posterola-
teral fusion supported with posterior instrument
but there is an osteopenia related to implant.
This ostepenia is clinically vital because it may
cause screw loosening and implant failure.(18) Os-
teopenia was detected in 7 patients (20 %).

There are many published complications of
interbody fusion surgery using cage. These
complication frequencies change in literature.
(5,1,12,11,17,21) Nonunion which is one of the complica-
tions is developed as a result of continuation of
activity by not providing sufficient widening in
disc distance related to small cage usage. Rates
changing between 4 and 12.4% were found in li-
terature.(5,1, 3, 12, 11) It is the most frequent complica-
tion found in 2 cases (5.7%) in our series.  Cage
sizes were reported up to 18 millimeters in vari-
ous publications and it was noted that facet ex-
cision decreases spinal stability. (17,24) However,
nonunion to be the most frequent complication in
our study might be associated with that the sizes
of cages we use are smaller comparing with lite-
rature. 

In most publications, the most frequent
complication in cage and interbody fusion proce-
dure is the dural tear with rates between 6 and
10 %.(1,5,12) Dural tears were developed in our 3
cases, two of which was fixed during operation
and it didn�t initiate additional complication. But
in the other case subdural hematoma was de-

tected after uncontrollable cerebrospinal leak
subsequent to dural fixation. Patient applied with
hematoma drainage died ten days after the ope-
ration. This case was accepted as a single poor
result.

Infections whether they require operations or
not are frequently noted complications with 4.5%
average rate in literature although there might be
change in their percentages. (5,12,11,20) Postoperati-
ve superficial infection was detected in 1 cases
of our series (2.8%) but none of them necessita-
ted surgical intervention and antibiotics therapy
was sufficient for the cure. Again in 2 cases
(5.7%) postoperatively ongoing sciatialgia was
detected. Complaints of one patients have finis-
hed by the 3rd month, however for the other pa-
tient that was not the case. In 34th month, his
complaints continued and 3 centimeters of thin-
ning was detected in his left tight diameter. 

Most frequent complication in the wide-range
study about complications related to cage appli-
cation by Ray was foot drop which was seen in
10% of patients. (11, 25)  In our series we don�t
have such a complication.

Postoperatively ongoing back and radicular
pain are frequently encountered consequences
of insufficient surgical technique, epidural fibro-
sis, and implant migration. (5,23) 13 (37.1%) of our
patients� back pain continued for 6 weeks after
the surgery, however subsequent to anti-inflam-
matory medication all 12 patients recovered to-
tally. In only one patient back pain continued alt-
hough other symptoms present before the sur-
gery were reduced. After evaluating the other
patient who had rheumatoid arthritis for back
and hip pain, it was decided to operate arthrop-
lasthy. In 3 (8.5%) of our patients of our series,
we observed epidural fibrosis on the MRI when
symptoms reiterated long after the surgery. 

Another frequently reported complication is
retropulsion of the cage. Kustick evaluated ner-
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ve root irritation related to retropulsion and deve-
lopment of spinal stenosis and he found implant
migration necessitating surgery was 1.7% and
not necessitating 1.4%.(23) We did not encounter
with complications as cage or screw breaking re-
lated to retropulsion or implantation in our series.
The reason for it might be that we provide addi-
tional stabilization with posterior instrumentation
in all our cage applications. The first of four pati-
ents that we applied percutaneous expansive
cage technique was not satisfied with the result
of the surgery so on the fourth day we reopera-
ted her with open surgery applying partial lami-
nectomy and foraminotomy and subjoining pos-
terior instrumentation. In that case it was conclu-
ded that diagnosis and surgical indications were
flawed.  

CONCLUSIONS: 

26 (74.2%) of patients who were included ac-
cording to evaluation criteria were found to be
excellent, 6 of them (%17.3) were found to be
good, 2 (5.7%) of them fair and 1 of them (2.8%)
poor in clinical results. Groups which we accep-
ted as successful and unsuccessful consisted of
32 cases (91.5%) and 3 cases (8.5%) respecti-
vely. Fusion rate was 91.5% with 32 patients
and it was found to be compatible with the litera-
ture. Complications which we confronted differ in
frequency and ratio within the literature.    

The need for second surgical intervention
decreases and clinical results are affected posi-
tively by adjoining posterior instrumentation to
posterior interbody fusion application using ca-
ge. But one should bear in mind that this appli-
cation might result in regional osteopenia.  

We observe that all patients who were regar-
ded clinically and radiologically insufficient were
the ones operated at the very early times of app-
lication. Posterior interbody fusion method using

cage to degenerative spinal diseases is a time
taking technique with a long learning curve and
must be applied by experienced surgeons.   
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