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DEAR COLLEAGUES,

A WEe sincerely wish the summer of 2016 brings peace, happiness and health to all my
‘ colleagues and their families. We are happy to accomplish the third issue of 2016.

t There are 6 research articles in this issue. The first article is about the morphologic

[ ] ‘turkish analysis of the nerve root tunnel of the sacrum. In the second article, radiologic outcomes
have been evaluated with comparing sharp and round type of the kyphosis. The third

study is about the school screening for the scoliosis. In the fourth study, epidemilogic

analysis of anterior cervical disc herniation are presented. In the fifth study, evaluation of

the patients treated with thoracic and lumbar instrumentation has done. The last article

are about the TLICS classification of the thoracolumbar fractures. We believe that all

those studies will quietly interest the readers.

In this issue, three case report were presented. One of them is from South Korea about the new fracture in the fused area
without history of injury after removal of the pedicular screws. Second one is about the case with the multiple meningeal
cysts. The last one is a case with the fibrous displasia.

In this issue, two review articles about the rehabilitation of the paraplegic patients and recent advances in the medical
therapy of the osteoporosis were also presented.

In this issue, in the “Frontiers of the Spinal Surgery” section, the biography was presented about the Prof. Fahir OZER. The
author of the this article is Dr. Onur Yaman.

The “Marmara Spinal Group Meetings”, which includes Istanbul and neighboring cities and which is conducted to increase
the interests of especially assistants and new specialist on spinal surgery and to contribute to their trainings and to transfer
the experiences of experienced colleagues and will be organized each month regularly by the regulatory board, and which

Assoc. Prof. Dr. Onat UZUMCUGIL will perform the headship this year just elected and Assoc. Prof. Dr. Halil BURC
perform the secretariat just elected, you can find the other meeting contents from the announcements section.

We wish healthy, successful and peaceful days to Turkish Spinal Surgery family and we present our deepest respects.

Prof. Dr. I. Teoman BENLI
JTSS Editor
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ANATOMY OF THE UPPER SACRAL AND THE
SECOND SACRAL NERVE ROOT TUNNELS: A
MORPHOLOGIC STUDY

UST SAKRAL VE IKINCI SAKRAL KOK TUNELLERININ
ANATOMISI: MORFOLOJIK CALISMA

SUMMARY:

Sacral anatomy is unique when compared to the other vertebral columns. The posterior structure
of the sacrum is similar to the upper part of the spinal column but the fusion between these
segments.

On the other hand, anterior anatomy of the sacrum contains a bony bridge between the transverse
processes and the vertebral body. This bony bridge contains tunnels. Anterior foramen of the S1
and S2 nerve root leaves the spinal canal in this bony tunnel and reaches to abdominal cavity. In
this study we define the coronal angle of these two S1 and S2 tunnels on CT scans of 76 patients.

Key words: Sacrum; anatomy; posterior pelvis; sacral nerve root

Level of Evidence: Retropective clinical study, Level llI

OZET:

Sakrum anatomisi, diger vertebral kolon ile kiyaslandiginda benzersizdir. Genel olarak, sakrum
posterior kemik yapilari, ist vertebral kolon anatomisi ile bilyiik benzerlik géstermektedir ancak
aradaki tek fark bu anatomik yapilar arasindaki fiizyondur.

Ancak; sakrumun anterior anatomisi vertebra korpuslarinin sadece fiizyonundan ibaret degildir.
Anterior sakrumda vertebra govdeleri arasinda flizyona ek olarak vertebra korpusundan transvers
cikintilara uzanan bir kemik blok vardir. Bu kemik blogun icinden ilgili sinir kdkiiniin anterior
ramusu; adeta bir kemik tlinel icerisinden anterior foramen araciligi ile abdominal kaviteye
acllmaktadir. Bu anatomiyi anlamanin ameliyat esnasinda cerrahlara buyik kolaylk saglayacag:
muhakkaktir. Bu calismanin amaci: ST ve S2 anterior ramuslarinin gectigi kemik tinellerin
anatomisini tanimlamaktir. Bu amacla 76 hastanin pelvis bilgisayarli tomografileri degerlendirilmis

ve bu tlinellerin koronal planda yaptiklari agilanmalar 6l¢tlmustr.
Anahtar Kelimeler: Sakrum; anatomi; posterior pelvis; sacral sinir kokleri

Kanit Diizeyi: Retrospektif klinik calisma, Diizey IV
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INTRODUCTION:

Anatomy of the sacrum is complex. In addition to the unusual
bony architecture, many vital structures are located within
millimeters of the safe bony corridor for implant placement>'.
Anterior foramen of the S1 nerve root (containing the anterior
ramus) leaves the spinal canal in a bony tunnel and reaches
to abdominal cavity. In the literature this tunnel is named as
“upper sacral nerve root tunnel (USNRT)” by Farrell ED et
al.>.In that article the course of the USNRT tunnel has been
defined and studied by trauma surgeons for iliosacral screw
placement. Farrell et al. defined the USNRT tunnel course on

pelvic outlet views.

For pedicule screw or alar screw placement the course of this
tunnel is also important. And during prone positioned spinal
surgery, outlet view of the sacrum is not easy to achieve and
hard to cooperate.

In the literature, there is no data for the course of USNRT on
coronal plane during the prone positioned spinal surgery. The
aim of this study is to anatomically define the coronal angle of

USNRT from CT images.

The definition of the USNRT by trauma surgeons is only for
S1 sacral nerve root. But for spinal surgery and sacral fracture
surgery, additionally we need to define the S2 nerve root
tunnel (S2NRT). To our knowledge; in the literature there is
no definition for the S2NRT anatomy and this study defines
the coronal course of this S2NRT.

MATERIALS AND METHODS:

Patients who had a pelvic CT in our hospital were
retrospectively defined. The exclusion criteria’s for the study
group was; having anomaly or fracture of the sacrum, pelvis or
lumber vertebral column.

Seventy six patients with pelvis CT selected for the study
group. On these CT scans the coronal slices were detected for

the USNRT and S2NRT measurements.

For USNRT coronal angle measurements; a midline was
defined from the S1 vertebral corpus. Then a second line

drawn from the midpoint of the proximal and distal part of
the USNRT. The angles between these lines were calculated
bilaterally (Figure-1).

Figure-1. CT of the pelvis a) The coronal view of the USNRT. The tunnel course angle from the midline measured
between vertebral corpus vertical line and the USNRT line. b) The sagittal CT section, showing the coronal view
orientation which was used to measure the USNRT course angle.

For S2NRT coronal angle measurements; a midline was
defined from S2 vertebral corpus. Then the second line defined
from the midpoint of the proximal and distal of the S2NRT.

The angles between these two lines were measured bilaterally

(Figure-2).
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Figure-2. CT of the pelvis a) The coronal view of the S2NRT. The tunnel course angle from the midline measured
between vertebral corpus vertical line and the S2NRT line. b) The sagittal CT section, showing the coronal view
orientation which was used to measure the S2NRT course angle.

RESULTS:
The average age was 47 years (range, 5-85) and there were 31

male and 45 female patients.

The mean right side upper sacral nerve root tunnel (USNRT)
coronal angle was 32° (range, 24°-45°) and mean left side
USNRT angle was 32° (range, 18°-50°). The mean right side
S2NRT coronal angle was 39° and the mean left side S2NRT
angle was 39 (range, 21°-55°) (Table-1).

The mean right side USNRT coronal angle in male group was
32° (range, 24°-39°) and in the female group the mean right

USNRT angle was 32° (range, 26°-45°). The left side USNRT
angle in the male group was 31° (range, 23°-50°) and in the

female group the mean left USNRT angle was 33° (range 18°-
43°) (Table-1).

The mean right side S2NRT coronal angle in male group was
37° (range, 27°-52°) and in the female group the mean right
S2NRT angle was 40° (range, 26°-49°). The left side S2NRT
angle in the male group was 37° (range, 21°-55°) and in the
female group the mean left S2NRT angle was 41° (range 22°-
54°) (Table-1).

Table-1. Measured coronal angles of upper sacral nerve root tunnel (USNRT) and the S2 nerve root tunnel (S2NRT).
USNRT S2NRT

Right Left Right Left

Male 32° 31° 37° 37°
(range, 24°-39°) (range, 23°-50°) (range, 27°-52°) (range, 21°-55°)

Female 32° 33° 40° 41°
(range, 26°-45°) (range, 18°-43°) (range, 26°-49°) (range 22°-54°)

Mean 32° 32° 39° 39°
(range,24°-45°) (range, 18°-50°) (range, 26°-52°) (range, 21°-55°)
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DISCUSSION:

Numerous authors have investigated the conditions of the
posterior pelvis based on Xray images or CT scang' 261171315,
In the literature; for iliosacral screw placement, USNRT
and the angle of their course have been defined from outlet
view of the sacrum. Ziran et al. define the osseous anatomy
of the USNRTs as complex and is oblique in all 3 cardinal
planes beginning within the midline sacral spinal canal. The
tunnels then course laterally (approximately 60 degrees from
the midline on the outlet view), anteriorly (approximately 20
degrees from the midline on the inlet view), and inferiorly on
the lateral view'’.

Jackson et al. defined the USNRT exit point of the upper
sacral neural foramen, which is a trumpet-shaped orifice in
the anterior sacrum where the nerve root exits’.

The radiographic image of the USNRT is best seen on the
pelvic outlet image, and screw placement above the upper sacral
neural foramen on this view is critical.” However, additional
anatomic information is necessary and available on the outlet
and other views that guide intraosseous screw placement'.
Also, on the outlet view, the radiolucent spica cast appearance
of the USNRT can and should be identified, and this is often
a good starting point for visualizing the three dimensional
structure of the nerve root tunnels. It is important to recognize
that the more readily visualized foramina are only the exit
points of the obliquely oriented tunnels. The two tunnels or
spica cast thighs are formed by the radiodense medial and
lateral corticated tunnel walls and the relative radiolucency
of the interposed tunnel containing the nerve root. Ideally, an
extreme outlet view would be used to position the fluoroscopic
beam along the same axis as the USNRT to ensure that the
screw is positioned anteriorly, but the sagittal plane obliquity is
approximately 60 degrees, and it is rarely feasible to obtain this
degree of outlet tilt in a surgical situation'”. Although USNRT
visualization on a standard outlet view is not as apparent as the
upper sacral neural foramen, the USNRT spica cast was seen
in all patients in this consecutive clinical series.

During posterior instrumentation; to be successful and safe,
a thorough understanding of the complex bony and posterior
pelvic fluoroscopic architecture is critical. In particular, the
surgeon must have a clear sense of the spinal canal, the sacral
ala, the vertebral cortical limits, and particularly the USNRT

position and course*®!"-

During sacral surgery with posterior approach, because of the
fusion mass between the vertebra corpus and the posterior
anatomic structures, the only reference point for the surgeon
is the posterior foramens*. And the anterior foramens are not
in the same horizontal plane of the posterior foramens due to
sacral slope. In prone positioned patient, defining the USNRT
course from outlet and inlet view of the pelvis is hard to
achieve and cooperate. Because of poor anatomic landmarks,

poor visualization and complex anatomy of the sacrum, spinal

surgeon needs well defined USNRT course™.

In our study, on coronal plane the mean USNRT angle from
midline was 32 degrees (18° to 50°). This acute angle means
a safe bony corridor just inferior and superior to the posterior
foramens of the sacrum. With additional anatomic and
morphologic studies, the definition of this bony corridor may

cause new pOStCI’iOI’ S1 screw placement techniques.

In the literature the S2NRT course has never been defined.
We think that; definition of S2NRT is critical for S2 posterior
screw placement during posterior instrumentation of the spine
or sacral fracture fixation. In our study the course of S2NRT
course angle from the midline was 39 degrees. As in USNRT
this acute angle of the S2NRT means a bone corridor to the
S2 vertebrae corpus. With additional study to definition of
this bony corridor; a screw placement technique which does
not need to be lateral to the posterior foramens of the sacrum

may be defined.

As a conclusion; for sacral screw placement with posterior
approach, the definition of the USNRT and S2NRT course
is critical. Surgeon must have a clear sense of these anatomic
structures. We have demonstrated the USNRT and S2NRT
location on coronal plane which means, a bony corridor just
superior and inferior of the posterior foramens of the sacrum.
We believe that with additional study, there would be a
definition of a new posterior screw placement technique for
the sacrum.
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COMPARING RADIOLOGICAL OUTCOMES OF
SHARP AND ROUND KYPHOSIS PATIENTS

KESKIN VE YUVARLAK KIFOZLU HASTALARIN
RADYOLOJIK SONUCLARININ KARSILASTIRILMASI

SUMMARY:

Study Design: Retrospective, radiological and clinical analysis of patients with sharp and round
thoracic and thoracolumbar kyphosis.

Methods: Whole spine anteroposterior and lateral radiographs of patients with thoracic and
thoracolumbar sharp and round kyphosis were obtained before surgery and at the final follow-up.
The pelvic and spinal parameters were measured.

Results: 40 patients with kyphosis were included. Mean age was 19.6 and mean follow up period
was 26.4 months. Patients divided into two groups as: 20 patients with sharp kyphosis (mean age:
20.1) and 20 with round kyphosis (mean age: 19.6). There was not significant difference for patient
age, follow up period and risser scores between two groups. (p > 0,05)

Conclusion: In patients with increased thoracal kyphosis with changed pelvic parameters, surgical
correction and instrumentation must include both thoracal and lumbar spine

Key words: kyphosis, spinopelvic sagittal alignment, schuermann kyphosis

Level of evidence: Retrospective clinical study, Level lll

OZET

Calisma dizayni: Retrospektif, yuvarlak ve keskin acili torakolomber kifoz hastalarinin radyolojik
ve klinik analizi

Metod: Tum spinal AP ve lateral grafiler preoperatif ve son kontrolde alindi. Pelvik ve spinal
parametreler ol¢ulda.

Bulgular: 40 kifoz hastasi calismaya dahil edildi. Ortalama yas 19.6, ortalama takip stiresi 26.4 aydi.
Hastalar iki gruba ayrildi: 20 keskin acili kifoz (ortalama yas 20.1) ve 20 yuvarlak acil kifoz(ortalama
yas 19.6). Hasta yasl, takip suresi ve risser skorlari icin iki grup arasinda belirgin fark yoktu. (p > 0,05)

Sonuglar: Artmis torakal kifoz ve degisen pelvik parametrelere sahip hastalarda, cerrahi diizeltme
ve enstrumantasyon torakal ve lomber omurgayi icermelidir.

Anahtar kelimeler: Kifoz, spinopelvik sagittal dizilim, Scheuermann kifozu

Kanit diizeyi: Retrospektif klinik calisma, Diizey 3
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INTRODUCTION:
Spine has physiologic kyphosis and lordosis angles as

balancing each other. These angles varies in each person’.
Pelvic parameters identify sagittal pelvic morphology’. These
parameters change in growing period and finally become
fixed in adults. In the current literature there are some clinical
studies addressing clinical importance of pelvic parameters.
Results are negatively affected when these parameters are not

considered in correcting spinal deformities”.

The aim of this study was presenting effects of upper spinal
sagittal deformities on pelvic parameters and lumbar lordosis.

PATIENTS AND METHODS:

There were 72 patients evaluated in our hospital for kyphosis
and had surgical treatment for kyphosis between October
2009 and March 2011.

40 patients (mean age 19.6 years, mean follow up 26.4
months) fulfilled the inclusion criteria of the present study
retrospectively. All included patients had undergone posterior

instrumentation with pedicle screws and fusion.

Patients with a history of multiple operations, mental disorder,
scoliosis greater than 15 degrees excluded from the study.

After the patients and/or parents provided written informed
consent, patients were scheduled for surgical correction of

spinal deformities.

Patients were divided into two groups as: Group 1 with sharp
angled kyphosis patients (20 patients, mean age 20.1, 7 men
and 13 women) and Group 2 with round angled Scheuermann
kyphosis patients (20 patients, mean age 19.6, 14 men and
6 women). There was not significant difference for patient
age, follow up period and risser scores between two groups.
(p > 0,05) But, we found female predominance in the sharp
kyphosis group and male predominance in the Scheuermann

kyphosis group. It was statistically significant (Table-1).

Radiographic measurements and evaluation:

All participants had pure kyphosis on the postero-anterior
and lateral radiographs. The cervical lordosis, thoracic
kyphosis, lumbar lordosis, scoliosis angles (Cobb method),
pelvic tilt, sacral slope, pelvic incidence, coronal balance and
sagittal balance were determined on pre- and postoperative
radiographs. For the coronal plane balance measurement, the
difference between the central sacral vertical line and the line
passing through the center of C7 was measured. In the sagittal
plane, the difference between the line passing through the
center of C7 body and posterior superior angle of the sacrum
was measured. Pre- and post-operative x-rays were shown to
all patients and informed about the correction amount and
cobb angles that achieved with the surgery.

Statistical analysis:

The data were analyzed with statistical software (IBM
SPSS Statistics for Windows, Version 22.0, IBM Corp.,
Armonk, NY, USA). Descriptive statistics were presented
as mean, median, standard deviation (SD) and percentiles
for continuous variables, and as number and percentages for
categorical variables. Mann Whitney U test was used for
comparing continuous variables for two groups when data
did not follow a normal distribution. Wilcoxon test was used
for non-parametric data comparing two related samples or
repeated measurements. Categorical variables were analyzed
through the Chi-square and Fisher’s exact tests. Statistical
significance was established if p<0.05.

RESULTS:
All had

instrumentation with polyaxial pedicle screws and fusion

patients surgical correction with posterior

surgery.

In group sharp C2-7 servical lordosis was preop 15.8 and
postop 21.1 that there was significantly difference between. In
group round C2-7 servical lordosis was preop 20.6 and postop
27.5 that there was significantly difference between too.

Table 1. Patient demographics and followup period
Group-Sharp Group-Round p
Mean#s.d./n-% Median Min-Max Meants.d./n-%  Median Min-Max
Age (y) 20,1 = 79 18 8 - 38 196 <+ 3,9 19 14 - 27 0,703
Sex Male 6 27,8% 14 70,0% 0,009
Female 14 72,2% 6 30,0%
Follow-up (mo) 27,6 + 178 24 12 - 84 265 =+ 8,6 27 6 - 37 0,660
Risser sign 41 + 1,5 5 1 - 5 48 + 0,7 5 2 - 5 0,085
Chi-square test / Independent samples t test
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Thoracal kyphosis was evaluated as T2-5, T5-12, T10-L2
locally and T'1-12 globally. Pre and postop sagittal parameters
of group sharps’ values can be seen on Table-2, there was
significant difference at only the T10-L2 local kyphosis
measure. Pre and postop sagittal parameters of group rounds’
can be seen on Table-3, there were significant difference

between pre and postop op measurements of T2-5, T5-12
locally and T'1-12 globally. There was significant difference at
lumbar lordosis of group sharps’but not at group round. There
was not any significant difference between pre and postop
measurements of Sacral Slope, Pelvic Incidence and Pelvic Tilt
in both groups (Table-2,3).

Table 2. Pre and postop sagittal parameters of group sharps’ values
Group-Sharp Pre-Op ‘ Post-Op ‘ b
Meanzs.d. Med. Min-Max Meanss.d. Med. Min-Max

Cor, Balance (cm) -0,8 [+ [28 05 |-65|- 50| |-1,4 |+]|24 00 |-90 [- [1,3 | 0,433
CL (C2-C7) 158 [+ (140 | 11 |0 |- |47 21,1 [+[17,9 | 155 |3,0 |- |740 | 0,031
TK (T1-T12) 452 |+ |31,8 | 42 |2 |- [123| |40,9 |+[20,4 | 36,5 |90 |- |[880 | 0,552
T2-T5 10,5 |+ 12,0 6 |1 |- |45 14,7 |+[140 | 100 [1,0 |- |56, | 0,185
T5-T12 326 |+ (298 | 25 |2 |-|91 29,8 |+ 16,1 | 27,0 [11,0 [- |68,0 | 0,983
T10-L2 452 |+ |340 | 45 |2 |- |135| [159 |+|16,7 | 105 [1,0 |- |69,0 | 0,001
LL (L1-S1) 447 |+ [175 | 42 |10 |- |76 41,2 |+[11,8 | 405 [80 |- [68,0 | 0,601
Pelvic Tilt 133 [+ |76 13 |3 |-130 11,9 [+[94 | 10,5 [2,0 |- [39,0 | 0,334
Sacral Slope 30,1 [+ (13,0 | 29 [3 |- |55 323 [+[10,1 | 340 |[1,0 |- [46,0 | 0,492
Pelvic incidence 50,0 [+ [14,8 | 49 [29 |- |90 457 |+[10,0 | 46,0 |27,0 |- |70,0 | 0,177
Sg,Balance(cm) 33 |+ |61 30 |-22 |- |34 0,1 |=+136 1,2 |-58 |- |53 0,051
Wilcoxon test

Table 3. Pre and postop sagittal parameters of group rounds’ values

Group-Round Pre-Op Post-Op P

Meanzs.d. Med. Min-Max Meanss.d. Med. Min-Max

Cor, Balance (CM) | -0,7 |+ [1,9 0,0 |-43 |- |43 0,3 |+]29 00 |-3,7|- 10,8 | 0,053
CL (C2-C7) 206 |+ [13,1 | 20 |2 - |45 275 |+ (154 | 290 [1,0 |- |60,0| 0,046
TK (T1-T12) 72,9 |+ [13,1 | 68 |53 |- |102 51,7 |+ 11,5 | 51,0 |28,0(- |73,0| 0,000
T2-T5 149 |+ |94 13 |1 - 139 28,7 |+110,7 | 295 |11,0|- |46,0| 0,001
T5-T12 593 [+ [16,1 | 57 |35 |- |89 260 |+ (11,7 | 245 |70 |- |56,0| 0,000
T10-L2 14,7 |+ [10,8 | 14 |2 - 137 10,7 | = | 6,4 95 1,0 |- [260] 0,155
LL (L1-51) 570 |+ [150 | 55 |29 |- |85 436 |+[13,7 | 440 |150|- |64,0| 0,001
Pelvic Tilt 9,7 |+ |71 8 |2 - |25 12,4 [+ (75 12,0 2,0 |- [32,0] 0,126
Sacral Slope 36,9 |+ (12,1 | 35 |19 |- |62 351 |+ [10,1 | 355 |200|- [53,0| 0313
Pelvic incidence 478 |+ [12,0 | 47 |28 |- |72 48,0 |+ [125 | 46,0 [31,0]- |740| 0,609
Sg,Balance(cm) 23 |+ |50 28 |-8 |-190 1,9 |+[40 1,0 |-44 |- 198 | 0,687

Wilcoxon test

The Journal of Turkish Spinal Surgery | 133




DISCUSSION:

Kyphosis deformity is defined as convexity, which is increased
angulation of spine in the sagittal plane. Scoliosis Research
Society identifies thoracal kyphosis upper limit of 45 degrees®.
In the Scheuermann kyphosis, 3 or more spinal segments are
affected. In each segment, there are more than 5 degrees of
local kyphosis due to endplate irregularities*®. Sharp angled
kyphosis is a serious form of kyphosis due to congenital,
traumatic or infectious etiology. Three or less spinal segments
are affected®.

Radiologic degree of the deformity, clinical and cosmetic
complaints and patient age must be considered before surgical
correction is determined. Goals of the treatment are restoration
of sagittal alignment, cosmetic satisfaction and decompression
of neural elements if compressed®”

Increased kyphosis is balanced with increased lordosis®. In our
study, lumbar lordosis was decreased in both groups but this
decrease was statistically significant in round kyphosis group

not in sharp kyphosis group.

In the Scheuermann kyphosis group, T1-12 kyphosis angle was
decreased postoperatively but there was significant increase in
T2-5 kyphosis postoperatively (p<0.005).

In the sharp kyphosis group, T1-12 kyphosis angle was
decreased postoperatively. T2-5 kyphosis angle increased
postoperatively. But this increase was not statistically
significant. These are associated with compensation from
upper mobile segments. Also, these changes were correlated
with more mobile segments available except deformity in
the sharp kyphosis group and less mobile segments available
except deformity in the round kyphosis group.

In this study we found only statistically significant difference
in cervical lordosis (T10-L2) and lower thoracal kyphosis
between pre and postoperative periods. We concluded this was
associated with T10-L2 location of the deformity apex in the
sharp kyphosis patients.

However, there was significant difference for all measured
parameters (cervical lordosis, thoracal kyphosis and lumbar
lordosis) between pre and postoperative periods except lower

lumbar kyphosis.

In group 1 and 2, we identified increased mean cervical
lordosis. This increase was statistically significant in both

groups (p<0.005).

In the literature, pelvic parameters were not associated
with kyphosis. Pelvic incidence was associated with lumbar

lordosis**. In our patient cohort, there was not significant
difference between pre and postoperative pelvic parameters.
With these results we conclude that sagittal correction of
thoracal kyphosis, either round or sharp kyphosis, does not
affect pelvic parameters.

In patients with increased thoracal kyphosis with changed
pelvic parameters, surgical correction and instrumentation

must include both thoracal and lumbar spinal segments.
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SCHOOL SCREENING OF ADOLECENT
5 IDIOPATHIC SCOLIOSIS IN 7928 TURKISH
‘ CHILDREN

I!turkish 7928 TURK COCUGUNDA ADOLESAN IDIOPATIK

SKOLYOZ OKUL TARAMASI
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Tevfik YILMAZ, SUMMARY:
Alper GOKCE?,
Sait NADERI? The aim of the present study was to identify the prevalence of adolescent idiopathic scoliosis

’ in Kartal, which was a sub-province of Istanbul that could represent the overall demographic
Onur YAMAN* structure of Turkey that did not have a comprehensive scoliosis-screening program. The study
Sedat DALBAYRAKS included 60 schools with a mean age of 13. The scoliosis screening covered 7928 students.
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Screening was done based on the Adam’s forward bending test, measurements by a scoliometer,
shoulder pelvic obliquity, height and weight as well as arm, leg and body length measurements.
451 of the students were diagnosed with scoliosis (5.68%). The prevalence rate for patients with a
7 to 16 degree-curve was 0.0156%, while the prevalence rate for patients with a curve higher than
10 degrees was found as 0.0065%. 88.4% of the scoliotic patients were girls. In 76% of the scoliotic
students vertebral imbalance was on the left side. This study will shed light on the future studies,
since it is the first comprehensive scoliosis screening conducted in the Republic of Turkey to cover
all schools in the selected district.

Key words: scoliosis, epidemiolgy, school screening.

Level of evidence: epidemioiogic study, Level lIl.

OZET:

Bu calismanin amaci Tiirkiye'nin demografik yapisini temsil edebilecek istanbul'un Kartal ilcesinde
adolesan idiopatik skolyozun prevelansini belirlemektir. Bu ¢alismaya 60 okul dahil edildi. Yas
ortalamasi 13 olan 7928 calismaya dahil edildi. Calismada Adam’in 6ne egilme testi, skolyometre
ile 8lciim, omuz-pelvis egikligi, agirlk, boy disinda kol- bacak ve gévde uzunluguna da bakildi.
451 6grenciye skolyoz tanisi konuldu (%5.68). 7 ile 16 derece arasinda edriligi olanlarin prevalansi
%0.0156, 10 dereceden fazla geriligi olanlarin prevelansi ise %0.0065 olarak belirlendi. Skolyozu
olan hastalarin %88.4'u kizdi. Skolyozu olan 6grencilerin %76'sinin gdvde imbalansi sola dogruydu.
Bu calisma Turkiye Cumhuriyeti'nde ilk kez yapilan okul skolyoz taramasi olmasi nedeni ile
gelecekte yapilacak calismalara isik tutacaktir.

Anahtar Kelimeler: Skolyoz, epidemiyoloji, okul taramasi

Kanit Diizeyi: Epidemiyolojik calisma, Diizey lIl.
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INTRODUCTION:
The incidence rate of Adolescent Idiopathic Scoliosis (AIS)

varies around 0,5 to 3% 18.The incidence rate of curves equal
to or greater than 10 degrees varies between 1 to 3%, whereas
the incidence rate of curves equal to or greater than 30 degrees,
which require treatment, is as low as 0.15 to 0.3%. The ratio of
women to men is 1.4/1 for degrees equal to or greater than 10
degrees, while the ratio of women to men increases up to 5/1 in
curves equal to or greater than 30 degrees'”. An asymmetrical
body interferes with the shoulder and arm asymmetry®.

The scoliosis screening revealed some valuable information
concerning the prevalence, natural course and aetiology of
scoliosis. School screening programmes are useful for the early
diagnosis of AIS and collection of data on the aetiology. Use
of braces after early diagnosis was reported to provide effective

results>?!,

The optimum age range for the scoliosis screening programme
is still controversial. The screening programmes are usually
practiced at 10 to 14 years of age?®. The Adam forward bending
test and scoliometer measurements are the easy, fast, effective
and cheapest methods for detecting the curve 15.

This study aims at investigating the incidence rate of scoliosis
among the 13-year-old junior high school students. This is
the first comprehensive scoliosis screening study to cover all
schools in the selected district within the Republic of Turkey.

MATERIAL - METHOD:

The study design:

Before the study was initiated, necessary approvals and
permits were obtained from the Governorate of Istanbul
and Provincial Directorate of National Education. Once the
schools to be screened were identified, they were visited and
the officials of the schools were informed about the screening
to be performed.

For a standard assessment, the study staff 103 was trained
about how to perform the scoliosis screening. The physicians
performed the scoliometry and the Adam’s forward bend test
while the assisting medical staff performed the anthropometric
measurements. The idiopathic scoliosis screening was applied
on 7928 students at the age of 13, attending junior high schools
in the Kartal district of Istanbul. The measurements were
made by a team comprising of 4 neurosurgeons, 1 orthopaedic
surgeon, 4 public health specialists and 6 health-care officers.

Sampling in the scoliosis screening target population the
number of girls was comparable to the number of boys. The
screening was administered by the specialist doctors and
health-care officers. The observers received one-day training
on AIS. They were informed about the Adam forward

bending test and scoliometric measurement. Information was

given about how to measure the shoulder and pelvic obliquity

along with the height, weight and arm, leg and body lengths.

The Measurements:

Posterior views of the back, Adam forward bending test and
scoliometric measurements (OSI119 scoliometer Orthopaedic
Systems Inc, Hayward, California, USA) were used under the
student screening programme?®. Furthermore, all students
were measured for their arm, leg and body lengths. They were
checked for their height and weight, and body mass indices

were calculated.

To investigate the presence of congenital scoliosis, all students
were checked for hirsutism in the midline, and for nevus and
cafe-au-lait spots, as these are the findings of closing problems
at the midline. To investigate any hereditary deformities, all

students were checked for family histories of claudication or
hunchback.

Diagnosis criteria and treatment Students with Cobb angle
> 10° were diagnosed with AIS according to the Scoliosis
Research Society diagnosis criteria 26. Patients with a curve
of 10 to 20 degrees were planned for follow-up with new plain
radiographs 6 months later, whereas patients with Cobb angle
> 20 degrees were sent for a new X-Ray to determine the

Risser Sign.

Statistical Analysis:

The results were statistically compared. The gender
distribution was comparable within the target student
population. Numerical data were analyzed using a t-test, while
categorical data were analyzed by using a chi-square test.

RESULTS:

The 7928 students screened for scoliosis had a comparable
gender distribution. Within the target population, there were
3854 (48.55 %) girls and 4084 (51.45 %) boys. As a result
of the screening 451 students were diagnosed with scoliosis
(5.7 %). Among the scoliotic student population, there were
399 girls (88.4 %), and 52 boys (11.6 %). A comparison of the
gender within the scoliotic student population revealed that
scoliosis was more common among girls, and the difference

was statistically significant (p<0,001) (Table-1).

87 of the scoliotic students had kin marriage in their parents,
whereas 364 did not have the kin marriage history. There was
no statistically significant link between kin marriage and the

incidence of scoliosis (P=0,113) (Table-2).

A comparison of the scoliotic and non-scoliotic students
with family histories of claudication and hunchback did not
reveal any significant differences. These values were found as

p=0,628 and p=0,835, respectively (Table-3,4).
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Table-1. Distrubiton of scoliosis according to gender.
Scoliosis
Total
- +
Gender B Number 4027 52 4079
0
Y % within gender 98,7% 1,3% 100,0%
Number 3450 399 3849
Girl
% within gender 89,6% 10,4% 100,0%
Number 7477 451 7928
Total
% within gender 94,3% 5,7% 100,0%
Table-2. Scoliosis and the relationship between kin marriage
Scoliosis
Total
- +
Kin Marriage Number 1227 87 1314
es
Y % within KM 93,4% 6,6% 100,0%
Number 6241 364 6605
no
% within KM 94,5% 5,5% 100,0%
Number 7468 451 7919
Total
% within KM 94,3% 5,7% 100,0%
Table-3. Scoliosis and the relationship between family history of huncback
Scoliosis
Total
- +
FH of huncback | Number 77 3 80
% within FHH 96,3% 3,8% 100,0%
Number 7400 448 7848
% within FHH 94,3% 5,7% 100,0%
Number 7477 451 7928
Total
% within FHH 94,3% 5,7% 100,0%
Table-4. Scoliosis and the relationship between family history of claudication
Scoliosis
Total
- +
FH of claudication | Number 139 9 148
% within FHC 93,9% 6,1% 100,0%
Number 7340 442 7782
% within FHC 94,3% 5,7% 100,0%
Number 7479 451 7930
Total
% within FHC 94,3% 5,7% 100,0%
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The physical examination with inspection revealed that the
nevus and cafe-au-lait spots, all of which had hair formation
in the 451 scoliotic students, were statistically insignificant

(Table-5).

449 students with scoliosis had spinal imbalance, while
only two of them did not suffer from the spinal imbalance.
347 (76 % of the scoliotic students) students had the spinal
imbalance on the right side, while 102 students (22.3 % of
the scoliotic students) had it on the left side. The difference
between the non-scoliotic population with spinal imbalance
and the scoliotic population with spinal imbalance was found
statistically significant (p <0,001).

73 (16 %) scoliotic students had right shoulder imbalance,
while 349 (77 %) scoliotic patients had left shoulder imbalance
(Table-6).

The difference between the non-scoliotic population with
shoulder imbalance and the scoliotic population with shoulder
imbalance was found statistically significant (p <0,001).

The average body length was 97,89 cm in the scoliotic
population, while it was 97,17 cm for the non-scoliotic
population. The difference between these two groups was not
found statistically significant (p= 0,159).

The average arm length was 152,64 cm in scoliotic population,
while the average length for the right leg was 95,66 cm and
it was 95,86 cm for the left leg. The non-scoliotic population
had an average arm length of 152,28 cm, and an average right
leg length of 95,74 cm and a left leg length of 96,68 cm. These
values did not reveal any significant differences between the
two groups (p values were p= 0,713, p=0,901 and p=0,869,

respectively)

The Body Mass Index (BMI) was 20,08 in the 171 scoliotic
population, while it was 20,24 in the non-scoliotic population.

The two groups did not display a statistically significant
difference (Table 7).

Table-5. Scoliosis and the relationship between physical examination

Scoliosis
Total
- +
Number 7454 451 7905
% within PE 94,3% 5,7% 100,0%
Number 4 0 4
% within PE 100,0% ,0% 100,0%
Number 18 0 18
% within PE 100,0% ,0% 100,0%
Number 7476 451 7927
Total
% within PE 94,3% 5,7% 100,0%
Table-6. Scoliosis and the relationship between shoulder imbalance
Scoliosis
Total
- +
Shoulder imbalance Number 1648 2 1650
% within SI 99,9% ,1% 100,0%
Number 258 346 604
Right
% within SI 42,7% 57,3% 100,0%
Number 95 101 196
Left
% within SI 48,5% 51,5% 100,0%
Number 2001 449 2450
Total
% within SI 81,7% 18,3% 100,0%
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Table-7. Average of body, arm, right and left leg lenghts and BMI of the screening students.
Scoliosis N Mean
Body Length dimensionl - 7477 97,1736
+ 451 97,8914
- 7473 153,2834
Arm length dimensionl
+ 451 152,6475
- 7474 95,7410
Right Leg Length dimensionl
+ 450 95,6689
- 7475 95,6800
Left Leg Length dimensionl
+ 451 95,8647
- 7470 20,2437
BMI dimensionl
+ 451 20,0809
DISCUSSION: very high prevalence rate, which was found to be 12,0 %?.

The incidence rate of AIS was reported to vary between 1 to
13 %*¢. An incidence rate of 0.5 to 3 % is usually reported
for the population of school students. The prevalence rates

of scoliosis at school screening vary from country to country

(Table-8).

The mean prevalence rate in Singapoure at school screening
was found to be 0,59 %' while it was reported to be 1,47
% in Taipei (Taiwan)®. On the other hand, the study on

the prevalence of scoliosis in Helsinki (Finland) revealed a

Similarly, the prevalence rate was reported to be 6,40 % in
Dublin (Ireland)’°, 2,03 % in Wisconsin (USA)' 3,21 % in
Malmo (Sweden)*, and 2,20 % in Montreal (Canada)®.

It is underlined that the high prevalence of AIS at northern
latitudes beyond 30 degrees might be associated with delayed
menarche'?. Our screening led to a scoliosis incidence rate of
1,5. The prevalence of scoliosis greater than 10 degrees was
found to be 0,65 %. There are also other studies conducted in
our country in which scoliosis screening has been performed

(Table-9)18.162732,

Table-8. Scoliosis prevalence studies
Author No of Cases City and Country Prevalence (%) Age
Wong HK et al. 72,699 Singapoure 0,59 6-14
Huang SC et al. 33,596 Taipei (Taiwan) 1,47 10-12
Gore DR et al. 8,393 Wisconsin (USA) 2,03 5-10
Rogala EJ et al. 26,947 Montreal (Canada) 2,20 12-14
Willner S et al. 17,181 Malmo (Sweden) 3,21 7-16
Goldberg C et al. 604 Dublin (Ireland) 6,40 10-14
Nissinen M et al. 1,060 Helsinki (Finland) 12,0 10-14
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Table-9. Scoliosis screening in Turkey
Author Place Year Method Number Prevelans
Adak B et al. Van 1998 Adams 11983 %0,61
Cilli K et al. Sivas 2006-2007 Adams ,SP 3175 %0.47
Ugras A et al. Istanbul/Fatih 2008-2009 Adams 4259 %0,25
Ibisoglu Y.U. et al Izmir/Bornova 2008-2009 Adams 8207 %0,48
Yilmaz H et al. Canakkale 2010-2011 Adams, SP,S 2604 %0,31

Adams :The forward bending test SP: Spine palpation S: Scoliometer

In a study conducted by Cilli et al® 3175 students from 6-8th
grades, selected by systematic sampling method from 11
primary schools, were applied Adam’s forward bend test along
with vertebral palpation and the prevalence was found as 0.47
%. In another school screening study in which Adam’s test
and vertebral palpation are used, conducted on 8207 students
from 57 primary schools by Ibigoglu et al'. the prevalence
was reported as 0.48 %. A third school screening program was
carried out by Yilmaz H. et al. in Canakkale Turkey by the use
of scoliometer and posture analysis. Of 2604 school children
between 7-14 years of age from 12 schools, they reported
AIS prevalence as 0,31 %*. In a different study performed by
applying Adam’s test in Van, scoliosis prevalence was found as

0,61 % in 11983 students from 10 primary schools’.

Finally, in a study conducted in Istanbul region, 4259 children
from six schools which were randomly selected out of 41
schools were screened by performing physical examination
and forward bending test, the prevalence was reported as
0,25 %*. Cluster sampling method was used in these limited
number of studies that were mainly conducted at local level.
In the majority of these studies Adam’s forward bend test was
performed, whereas in only one study the scoliometer was
used. In our study, we screened all 7th grade students at public
and private primary schools.

The students in Kartal sub-province of Istanbul represent
a diverse demographic structure; therefore, the prevalence
in this group can reflect the overall situation of the entire
country. Anthropometric measurements were also performed
in addition to the Adam’s forward bend test and scoliometer.
This study conducted in 2007-2008 was the first and the most
comprehensive scoliosis screening in Turkey that included all
the schools in the sub-province.

The effectiveness of scoliosis screening programmes is still
controversial. Some controversial issues include no symptoms
observed in majority of the scoliotic cases detected by the
screening, high rate of false positive results and measurement
variations introduced by different factors* Improvement of

scoliosis screening programmes will be useful for reducing the
amount of false positive results.

The Scoliosis Research Society, American Academy of
Orthopaedic Surgeons, the Paediatric Orthopaedic Society
of North America, and the American Academy of Paediatrics
suggest scoliosis screening, whereas the Canadian Task Force
on the Periodic Health examination, the British Orthopaedic
Association, and the British Scoliosis Society do not suggest
scoliosis screening®*.

The optimum age range for the screening is also controversial
6 School screening programmes are usually run for ages of 10
to 14. Screening must be carried out for the girls during the
early years of menstruation, while the boys must follow the
girls with one or two years of delay. Adam’s forward bending
test is the most common and also an easy, fast and cheap
method for scoliosis screening. The FBT (Forward bending
test) requires the patient to bring both hands together and
try to touch his feet by bending forward with straight knees.
In the meantime, the observer stands behind the patient and
checks for rip hump formation. If there is a rip hump test is
positive (+)%.

The device called the scoliometer was developed to determine
the degree of body rotation angle in FBT (+) patients. While
the patient is bent forward for scoliometric measurement, the
scoliometer is positioned to the apex of the curve and parallel
to the ground plane for determining the body rotation angle®.

The most common method employed in scoliosis screening
is the Adam’s forward bend test. Although it is a rapid and
easy-to-use method, there are debates about its sensitivity and
specificity. It was reported in a school screening for scoliosis
in Singapore that the Adam’s forward bend test might result
in 25 % to 82 % of false positivity depending on the screening
method and criteria®. Goldberg et al’™. argued that this
test was very sensitive and its specificity was 0.99 , while
Grosman et al”® stated that the sensitivity varied between the
researchers. However, Howell et al'
of error was 26 % when the nurses performed the screening
while it was found to be 13 % when it was performed

reported that the margin
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by physiotherapists. In another study, 181 patients were
referred to the radiology department following the screening
performed by an orthopedist experienced in scoliosis, and only
4 of these patients had false positive test results; whereas this
rate was reported to be much higher when the school doctor
performed the screening’. The specificity of the Adam’s test
was reported to rise from 56 % to % 86 when combined with
the scoliometric measurements®. It was aimed to minimize
the margin of error in our study through the performance
of the Adam’s forward bend test and the scoliometry by the
physicians.

Advanced techniques of measurement help determining the
risk of curve progression in immature children. Maturity is
radiologically determined by the Risser sign in Adoper’s study
based on the plain radiograph of the left hand and wrist. The
sensitivity and specificity of the screening method for scoliosis
detection depend on the person administering the method and
degree of the curve. In scoliometric measurements sensitivity
applies to cases with a Cobb angle > 20° . The sensitivity of
scoliometric measurements for detecting a curve of 5% is 100
%, while specificity is 47 %. Detection of the curve based on
visual and forward bending test depends on the degree of the

curve 7.

A scoliometric measurement of 7° leads to 3 % referral, while
the referral rate goes up to 12 % if 5° is measured’. Studies
reported that referral rate based on scoliosis screening should
be around 2 to 3 %>**. Adopar’s study reported a referral rate of
1.5% for measurements conducted on 12-year-olds 2.

There are some studies indicating that body and shoulder
imbalance, and differences in arm and leg lengths can also
accompany scoliosis?2. However, measurements made in our
study did not reveal any statistically significant body and

shoulder imbalance or differences in arm and leg lengths.

The cost of scoliosis screening is yet another controversy.
Various ideas have been suggested on the cost of scoliosis
screening and the results obtained®® However, the total cost
of scoliosis screening for 7928 junior high school students
was not more than 5.000 YTL ($2300). Thus, detection of
even one mature case with adolescent idiopathic scoliosis
with possible curve progression will cost a lot less than any

prospective surgery.

This study will shed light on the future studies, since it is
the first comprehensive scoliosis screening conducted in the
Republic of Turkey to cover all schools in the selected district.
Screening has been useful for the early treatment of scoliotic
patients. Early diagnosis and treatment will contribute to
the medical, social and economic improvement of scoliotic

patients.
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ANTERIOR CERVICAL DISCECTOMY: ANALYSIS
OF THE RESULTS OF TWO YEARS

ANTERIOR SERVIKAL DISKEKTOMI: 2 YILLIK
SONUCLARIN DEGERLENDIRILMESI

SUMMARY:

Objective: The aim of the study is to analyse the cervical discectomy operations in two years.

Materials and Method: We inspected 175 patients who were operated for cervical disc herniation
between June 2014 and June 2016 at Dr.Lutfi Kirdar Kartal Training and Research Hospital
Neurosurgery Clinic. The parameters that evaluated are the level of discopathy, side of the disc
herniation and type of surgery.

Results: This study included a total of 175 patients, of whom 100 were female (57.1 %) and 75 were
male (42.9 %). Mean age was 45.1 + 9.6 years for males, and 43.3 + 9.9 for females. There was no
statistically significant difference between males and females (p=0.111). The most frequent levels
of disorder was at C5-6 (n=68; 38,9 %), and C6-7 (n=53; 30.3 %). More than half of the patients had
lesions on left side (n=92; 52.6 %). Most frequent type of operation was total disc replacement
(TDR) application (n=127; 72.6 %). Comparisons between males and females regarding level
(p=0.311) and side (p=0.463) of lesions, and operation type (p=0.466) showed that both genders
were similar for these clinical parameters.

Conclusions: ACDF and TDR showed similar results in terms of efficacy and safety, and these
procedures with expectation of better results together with the development of surgical
techniques and instruments.

Key Words: Cervical disc herniation, anterior cervical discectomy, analysis of anterior cervical
discectomies

Level of evidence: Retrospective clinical study, Level lIl.

OZET:

Amag: Calismamizin amaci iki yil icerisinde yapilan anterior servikal diskektomi ameliyatlarinin
analizini ¢ikartmaktir.

Materyal ve Metod: Haziran-2014 ile Haziran-2016 tarihleri arasinda Dr.Lutfi Kirdar Kartal Egitim
ve Arastirma Hastanesi Norosirurji Kliniginde anterior servikal diskektomi ameliyati yapilmis 175
hasta retrospektif olarak incelendi. incelenen parametreler diskopati seviyesi, disk hernisinin tarafi
ve cerrahinin tipi idi.

Sonuclar: Calismaya katilan poptilasyonun ortalama yasi kadinlarda 43.3 + 9.9, erkeklerde 45.1 +
9.6 olarak hesaplandi. 100 hasta kadin (% 57.1) ve 75 hasta erkek idi (% 42.9). Cinsiyet yoniinden
istatistiksel fark saptanmadi(p=0.111). En ¢ok diskektomi yapilan seviyeler C5-6 (n=68; % 38,9) ve
C6-7 olarak bulundu(n=53; % 30.3). Hastalarin yarisindan fazlasinin lezyonu sol tarafta idi(n=92;
% 52.6). En ¢ok yapilan ameliyat tipi disk protezi implantasyonu olarak saptandi(n=127; % 72.6).
Cinsiyetler arasinda yapilan karsilastirmalarda serviye (p=0.311), taraf (p=0.463) ve operasyon tipi
(p=0.466) arasinda anlamli istatistiksel fark bulunmadi.

Cikarim: Anterior servikal diskektomi flizyon ve disk protezi uygulamasi benzer sekilde etkili
ve guvenli teknikler olarak bilinirler ve bu prosedirlerden beklentiler cerrahi tekniklerin ve
enstrumanlarin gelisimi ile beraber daha da artmaktadir.

Anahtar kelimeler: Servikal disk hernisi, anterior servikal diskektomi, anterior servikal
diskektomilerin analizi

Kanit Diizeyi: Retrospektif klinik calisma, Diizey IlI
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INTRODUCTION:

Anterior cervical discectomy and fusion (ACDF) has been
suggested as an effective and safe treatment for spinal cervical
abnormalities such as spondylosis, disc herniations, fractures
and neoplastic lesions. Many trials have been carried out to
get better results from the procedures, and it was essential to
develop new graft materials and implants but these changes
could not always guarantee better results'.

Anterior cervical approach was initially described by Lahey
and Warren to expose esophageal diverticula’. Smith and
Robinson first applied this approach to cervical spine and
reported the result of anterior cervical interbody fusion by
using a horseshoe-shaped graft harvested from iliac crest but
there was no attempt to remove the structure compressing
neural structure and simply disc was removed and autologous
bone graft was filled in the hollow space to conduct the
fusion'. Cloward reported interbody arthrodesis by using
dowel type graft®. It is applied Wiltberger’s lumbar interbody
dowel fusion technique on cervical spine, and unlike Smith-
Robinson technique, it removed not only discs but also all
lesions that compressing the neural structure anteriorly under
direct visualization, and used a large drill to prepare the area
for bone graft®.

In our study we try to analyse our experience of anterior
cervical discectomy procedures for 2 years rethrospectively.

MATERIALS AND METHODS:

We inspected 175 patients who were operated for cervical disc
herniation with the anterior cervical discectomy technique
between June-2014 and June-2016 at Dr. Litfi Kirdar
Kartal Training and Research Hospital Neurosurgery Clinic
(Figure-1).

Cervical stenosis, fractures and spondylopaties excluded from

the study.

The informations were collected from the patients file
archieves rethrospectively. Radiological data were inspected
from the PACS system. The parameters that evaluated are
the level of discopathy, side of the disc herniation and type of
surgery.

STATISTICAL ANALYSIS:

Descriptive data were presented by using mean and standard
deviation, and frequencies and percent. Chi-square and Mann-
Whitney U tests were used for comparisons between the
independent groups of the study, and statistical significance
was evaluated according to a two-sided Type-I error level
of 5%. Statistical Package for the Social Sciences (SPSS)
21 software (IBM Corp. in Armonk, NY) was used for all
statistical analyses of this research.

Figure-1. Sagittal plain radiography of postoperative
C5-6 total disc replacement and C6-7 cage implantation

RESULTS:

This study included a total of 175 patients, of whom 100 were
female (57.1 %) and 75 were male (42.9 %). Mean age was
45.1 + 9.6 years for males, and 43.3 £ 9.9 for females. There
was no statistically significant difference between males and

females (p=0.111).

The most frequent levels of disorder was at C5-6 (n=68;
38,9 %), and C6-7 (n=53; 30.3 %). More than half of the
patients had lesions on left side (n=92; 52.6 %). And, most
frequent type of operation was total disc replacement (TDR)
application (n=127; 72.6 %). The general characteristics of
study population were presented in Table-1.

Comparisons between males and females regarding level
(p=0.311) and side (p=0.463) of lesions, and operation type
(p=0.466) showed that both genders were similar for these
clinical parameters. Between-gender comparisons showed in

Table-2.
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Table-1. General characteristics Table-2. Between gender comparisons

Mean+SD Female Male
Age (years) 44.3+9.8

Mean+SD Mean+SD

n (%) Age 45.1£9.6 43.3£9.9 0.111
Sex
Female 100 (57.1) n (%) n (%) P
Male 75 (42.9) Level 0.311
Level C3-4 - 2(2.7)
C3-4 2(1.1) C3-4 and C4-5 - 1(1.3)
C3-4 and C4-5 1(0.6) C3-4 and C5-6 - 1(1.3)
C3-4 and C5-6 1(0.6) C4-5 10 (10) 3(4)
C4-5 13 (7.4) C4-5 and C5-6 4 (4) 4(5.3)
C4-5 and C5-6 8 (4.6) C5-6 36 (36) 32 (42.7)
Cs5-6 68 (38.9) C5-6 and C6-7 16 (16) 12 (16)
C5-6 and C6-7 28 (16) C6-7 33 (33) 20 (26.7)
C6-7 53 (30.3) C6-7 and C7-T1 1(1) -
C6-7 and C7-T1 1(0.6) Side 0.463
Side Left 50 (50) 42 (56)
Left 92 (52.6) Right 49 (49) 31 (41.3)
Right 80 (45.7) Bilateral 1(1) 2(2.7)
Bilateral 3(1.7) Operation 0.466
Operation Total disc replacement 73 (73) 54.(72)
Total disc replacement (TDR) 127 (72.6) (TDR)
Cage and TDR 39 (22.3) Cage and TDR 21 (21) 18 (24)
Cage 8 (4.6) Cage 6 (6) 2Q2.7)
Discectomy 1(0.6) Discectomy - 1(1.3)

DISCUSSION: developed for use with ACDF(19). The anatomy of cervical

Cervical degenerative disc disease is a common cause of pain

and disability.

Most symptomatic cases present between the ages of 40-60,
although many individuals never develop symptoms’. Many
conservative treatment modalities like physical therapy and
injection were described. MRI studies have documented
the presence of cervical degenerative disc disease in 60 % of
asymptomatic individuals aged greater than 40 years and 80 %

of patients over the age of 80 years'*.

ACDF surgery has become a standard treatment for cervical
disc disease, and it is a proven intervention for patients with
myelopathy and radiculopathy as it affords the surgeon the
ability to provide direct (from the discectomy) and indirect
(through restoration of disc height) decompression and

stabilization®. Various implant and graft devices have been

spine must be well known for the better results of the

operations®!4,

Complications of ACDF could be exampled as disection
tracheal),
hyperosteosis, CSF fistula and bone graft site injuries*!. The
donor site complication due to the use of host bone led to the
morbidity rate of 20 % or higher, and it is presented as pain in
the donor site, seroma, hematoma, infection, hip fracture, and
meralgia paresthetica®. Allogenic bone graft and synthetic
devices were suggested to resolve those problems.

injuries (vascular, eosofagial, nerve

injuries,

TDR has been proposed as an alternative treatment to
ACDF. Cervical arthroplasty maintains motion and believed
to decrease the adjacent segment disease and reduce the rate
of reoperations'. Literature have shown similar outcomes

for ACDF and TDR®?2. TDR is not indicated for cervical

disease at more than 2 levels. These devices are indicated for
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skeletally mature patients for reconstruction of disc following

discectomy at a single level or adjacent levels for radiculopathy

or myelopathy. In our series the most used device was TDR for

anterior cervical disc pathologies

ACDEF and TDR showed similar results in terms of efficacy
and safety, and these procedures with expectation of better

results together with the development of surgical techniques

and instruments.
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EVALUATION OF THORACIC AND LUMBAR
INSTRUMENTATION

TORAKAL VE LOMBER ENSTRUMANTASYONUN
DEGERLENDIRILMESI

SUMMARY:

Objective: The aim of the study is to analyse the thoracal and lumbar instrumentation operations
in two years.

Materials and Method: We inspected 160 patients who were operated for thoracal and lumbar
instrumentation operations between June 2014 and June 2016 at Dr. Litfi Kirdar Kartal Training
and Research Hospital Neurosurgery Clinic.

Results: This study included a total of 160 patients, of whom 110 were female (68.8 %) and 50
were male (31.3 %). Mean age was 55.6 £ 11.5 years for males, and 52.1 + 11.6 for females. There
was no statistically significant difference between males and females (p=0.098). The most frequent
diagnosis was spinal stenosis (n=99; 61.9 %), and most frequent type of operation was L3-4-5 TPV
(n=28; 17.5%).

Conclusions: Spinal instrumentation is the most common surgical technique used for spinal
instability. Spinal stenosis, fractures and spondylolysthesis are the most common diagnosis for the
causes of spinal instability.

Key Words: Lumbar spinal stenosis, thoracolumbar instrumentation, thoracic and lumbar fractures

Level of evidence: Retrospective clinical study, Level lll

OZET:

Amag: Calismamizin amac iki yil icerisinde yapilan torakal ve lomber enstriimantasyon
ameliyatlarinin degerlendirilmesini saglamaktir..

Materyal ve Metod: Haziran-2014 ile Haziran-2016 tarihleri arasinda Dr.Litfi Kirdar Kartal Egitim ve
Arastirma Hastanesi Norosirurji Kliniginde torakal ve lomber enstrumeantasyon ameliyati yapilmis
160 hasta retrospektif olarak incelendi.

Sonuglar: 110 hasta kadin (% 68.8) ve 50 hasta erkek idi (% 31.3). Calismaya katilan populasyonun
ortalama yasi kadinlar icin 52.1 + 11.6, erkekler icin 55.6 £ 11.5 olarak hesaplandi. Cinsiyet
yonuinden istatistiksel anlamli fark saptanmadi(p=0.098). En sik konulan tani spinal stenoz (n=99;
% 61.9) ve en ¢ok yapilan ameliyat L3-4-5 TPV (n=28; % 17.5) olarak bulundu..

Cikarim: Spinal enstrumentasyon, spinal instabilite ameliyat teknikleri icinde en ¢ok kullanilan
tekniktir. Spinal stenoz, kiriklar ve spondilolistezis spinal instabiliteye sebep olan en sik konulan
tanilardir.

Anahtar kelimeler: Lomber spinal stenoz, Torakolomber enstrumantasyon, Torakal ve lomber
kiriklar

Kanit Diizeyi: Retrospektif klinik calisma, Duzey Il
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INTRODUCTION:

For several years, spinal instability has been defined in terms
of biomechanical alteration to any spinal element that could
affect the vertebral column stability'. The best treatment
choice for spinal instability is still a challenge for the medical
and scientific community whether conservative modalities

like physiotherapy, injection and radiofrequency treatments or
surgery®1¢-182122,

The purpose of instrumentation is to stabilize the spine
and fusion for the treatment of spinal stenosis, neoplasms,
infections, fractures and spondylolysthesis' ', Hadra et al
had stabilized the spine of a patient who was diagnosed as
Pott disease with wiring the spinous processes in 1891%. Spinal
fusion was made by Fred Albee and Russel Hibbs at the same
time in 1911°. First complex posterior stabilization system
was used by Paul Harrington in 1962 for a spinal deformity

surgery.

The aim of our study is to evaluate the thoracal and lumbar
instrumentation operations in two years by diagnoses and type
of surgeries.

MATERIALS AND METHODS:

We inspected 160 patients who were operated for thoracal and
lumbar instrumentation operations between June 2014 and
June 2016 at Dr.Liitfi Kirdar Kartal Training and Research
Hospital Neurosurgery Clinic (Figure-1). The informations
were collected from the patients file archieves rethrospectively.

Radiological data were inspected from the PACS system. The
parameters that evaluated are diagnosis and type of surgery.

STATISTICAL ANALYSIS:

Descriptive data were presented by using mean and standard
deviation, and frequencies and percent. Mann-Whitney U test,
and Chi-square test were used for comparisons between the
independent groups of the study, and statistical significance
was evaluated according to a two-sided Type-I error level
of 5%. Statistical Package for the Social Sciences (SPSS)
21 software (IBM Corp. in Armonk, NY) was used for all
statistical analyses of this research.

RESULTS:

This study included a total of 160 patients, of whom 110 were
female (68.8 %) and 50 were male (31.3 %). Mean age was
55.6 £ 11.5 years for males, and 52.1 £ 11.6 for females. There

was no statistically significant difference between males and

females (p=0.098).

The most frequent diagnosis was spinal stenosis (n=99; 61.9
%), and most frequent type of operation was L3-4-5 TPV
(n=28;17.5 %). The general characteristics of study population
were presented in Table-1.

Comparisons between males and females regarding disease
and operation type were presented in Table-2. Between-gender
comparisons could not be analyzed due to heterogeneity of the
parameters.

transpedicular screw instrumentation

Figure-1. Sagittal and axial computed tomography postoperative images of L.3-4-5
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Table-1. General characteristics (TPS: Trans pedicular
screw, PLIF: Posterior lumbar interbody fusion, XLIF:

Lateral lumbar interbody fusion)

Table-2. Between gender comparisons (TPS: Transpedicular
screw, PLIF: Posterior lumbar interbody fusion, XLIF:
Lateral lumbar interbody fusion)

Age (years)

Sex

Female
Male
Diagnosis

Spinal Stenosis
Spondylolisthesis
L1 Fracture
L2 Fracture
L3 Fracture
T11 Fracture
T12 Fracture
Lumbar Disc Herniation
T10 Fracture
T5 Fracture
T7 Fracture
Operation

L1-2-3-4-5TPS
L2-3TPS
L2-3-4TPS
L2-3-4-5TPS
L2-3-4-5 TPS and PLIF
L2-3-4-5-81 TPS
L3-4TPS
L3-4-5 and PLIF
L3-4-5TPS
L3-4-5TPS and PLIF
L3-4-5-81 TPS
L3-4-5-81 TPS and PLIF
L4-5TPS
L4-5TPS and PLIF
L4-5-81TPS
L4-5-81 TPS and PLIF
L4-5-TPS and XLIF
L5-81TPS§
L5-81 TPS and XLIF
T10-11-12-L1 TPS
T10-11-12-L1-2TPS
T10-11-12-L1-2-3 TPS
T11-12-L1-2TPS
T11-12-1L1-2-3TPS
T11-12-1.1-2-3-4 TPS
T11-12-11-2-3-4-5-81TPS
T11-12-1L.2-3 TPS
T12-L1-2TPS
T12-L1-2-3TPS
T12-L1-2-3-4TPS
T12-L1-2-3-4-5TPS
T4-5-6 TPS
75-6-7-8 TPS
T8-9-10-11-12-L1 TPS
79-10-11-12-1.1 TPS

MeantSD

54.5+11.6
n (%)

110 (68.8)
50 (31.3)

99 (61.9)
30 (18.8)
10 (6.3)
8 (5)
4(2.5)
3(1.9)
2(1.3)
1(0.6)
1(0.6)
1(0.6)
1(0.6)

1(0.6)
1(0.6)
4(2.5)
17 (10.6)
7 (4.4)
5(3.1)
2(1.3)
1(0.6)
28 (17.5)
15 (9.4)
12 (7.5)
1(0.6)
9(5.6)
3(1.9)
15 (9.4)
1(0.6)
1(0.6)
6(3.8)
1(0.6)
1(0.6)
1(0.6)
1(0.6)
7 (4.4)
2(1.3)
2(1.3)
2(1.3)
2(1.3)
1(0.6)
4(2.5)
1(0.6)
1(0.6)
1(0.6)
1(0.6)
1(0.6)
2(1.3)

Age

Diagnosis
Spinal Stenosis
Spondylolisthesis
L1 Fracture
L2 Fracture
L3 Fracture
T11 Fracture
T12 Fracture
Lumbar Disc Herniation
T10 Fracture
75 Fracture
77 Fracture

Operation
L1-2-3-4-5TP§S
L2-3TPS§
L2-3-4TPS
L2-3-4-5TPS
L2-3-4-5TPS and PLIF
L2-3-4-5-81 TPS
L3-4TPS§
L3-4-5 and PLIF
L3-4-5TPS
L3-4-5TPS and PLIF
L3-4-5-81 TPS
L3-4-5-81 TPS and PLIF
L4-5TPS§
L4-5TPS and PLIF
L4-5-81TPS
L4-5-81 TPS and PLIF
L4-5-TPS and XLIF
L5-81TPS
L5-81 TPS and XLIF
T10-11-12-L1 TPS
T10-11-12-L1-2TPS
710-11-12-L1-2-3 TPS
711-12-L1-2TPS
T11-12-L1-2-3TPS
T11-12-L1-2-3-4TPS
T11-12-1.1-2-3-4-5-81 TPS
T11-12-1.2-3 TPS
T12-L1-2TPS
T12-L1-2-3 TPS
T12-L1-2-3-4 TPS
T12-L1-2-3-4-5TPS
74-5-6 TPS
75-6-7-8 TPS
78-9-10-11-12-1L1 TPS
79-10-11-12-L1 TPS

Female Male
MeanzSD Mean+SD ’
55.6+11.5 52.1+11.6 0.098
n (%) n (%) P
73 (66.4) 26 (52)
23 (20.9) 7 (14)
5(4.5) 5(10)
4(3.6) 4(8)
1(0.9) 3(6)
1(0.9) 2(4)
1(0.9) 1(2)
1(0.9) -

- 1(2)

- 1(2)
1(0.9) -
1(0.9) -
1(0.9) -
1(0.9) 3(6)
12 (10.9) 5(10)
4(3.6) 3(6)
4(3.6) 1(2)
2(1.8) -
1(0.9) -

18 (16.4) 10 (20)
11 (10) 4(8)
9(8.2) 3(6)
1(0.9) -

7 (6.4) 2(4)
3(2.7) -

13 (11.8) 2(4)
1(0.9) -
1(0.9) -
4(3.6) 2(4)

- 1(2)

- 1(2)
1(0.9) -
1(0.9) -
3(2.7) 4(8)
1(0.9) 1(2)
2(1.8) -
2(1.8) -
1(0.9) 1(2)

- 1(2)
2(1.8) 2(4)

- 1(2)
1(0.9) -

- 1(2)
1(0.9) -

- 1(2)
1(0.9) 1(2)
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DISCUSSION:

Spinal stenosis is the most common diagnosis that was made
for our operations. The clinical entity lumbar spinal stenosis
is the most common reason for spinal surgery in patients
65 years of age and older*. includes Lower extremity pain
which may occur with or without low back pain is the clinical
definition®. Neurogenic claudication is the main complaint
of patients that caused by compression of intraforaminal
nervous structures’’. The management of spinal stenosis is
still controversial. Conservative treatment seems to be the
natural choice although controlled clinical studies comparing

conservative and surgical treatments?.

When symptoms are severe and conservative treatment has
failed, surgery is suggested®. Decompression which is defined
as the relief of pressure on one or many pinched nerves of the
spinal column seems to be the logical procedure that has the
potential to give the patient immediate relief>*.

White and Panjabi defined criteria for diagnosing instability
from flexion-extension radiographs as sagittal plane translation
greater than 4.5 mm or greater than 15 % of the vertebral body
width, or sagittal plane rotation of greater than 15° at L1/L.2,
L2/L3 or L3/L4, greater than 20° at L4/L5, or greater than
25% at L5/517%,

However, instability of the spine is a potential consequence that
needs to be considered. The additional value of decompression
and arthrodesis compared to decompression is debated®.
Toracal and lumbar anatomy must be evaluated well before
the surgery”'2. Fusion is defined as a surgical technique
used to join two or more vertebrae. Bone graft, either from the
patient, a donor or bone substitute is used in conjunction with
the body’s natural bone growth processes to fuse the vertebrae.
Fusion with instrumentation utilizes stainless steel, titanium
or non-metallic devices to stabilize the spine.

Spinal instrumentation is the most common surgical
technique used for spinal instability. Spinal stenosis, fractures
and spondylolysthesis are the most common diagnosis for the
causes of spinal instability.
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THORACOLUMBAR FRACTURES: SHOULD
» THEY BE OPERATED ACCORDING TO
‘ THORACOLUMBAR INJURY CLASSIFICATION

o AND SEVERITY SCORE (TLICS)?
| turkish

TORAKOLOMBER KIRIKLAR: TORAKOLOMBER
YARALANMA VE DERECELENDIRME SKOR
SISTEMINE (TLICS) GORE AMELIYAT EDILMELI

Mehmet TIRYAKT, ) !

Yusuf Emrah GERGIN?, MIYDI?

Bekir Can KENDIRLIOGLU?, SUMMARY:

Hiiseyin DEMIR?,

Hidayet Safak CINEZ Objective: The aim of the study is to evaluate patients who were operated for thoracal and lumbar

fractures were match up with the thoracolumbar injury classification and severity score (TLICS)
surgical criterias.

Materials and Method: We inspected 38 patients who were operated for thoracal and lumbar
fractures between June-2014 and June-2016 at Dr. Lutfi Kirdar Kartal Training and Research
Hospital Neurosurgery Clinic. The informations were collected from the patients file archieves
rethrospectively. We calculated the TLICS scores of the operated patients and evaluated that
surgery decision was correct or not according to TLICS.

! Surgeon of the neurosurgery,
Department of the Neurosurgery,
Dr. Litfi Kirdar Kartal Trainig and

Research Hospital, Istanbul.
Results: We inspected 17 female and 21 male patients. 13 patients were operated for thoracal

and 25 patients were operated for lumbar fractures. According to TLICS scores 17 patients(44.7%)
calculated as surgical, 15 patients(39.4%) as surgeon’s choice and 6 patients(15,7%) as non-surgical
of total 38 patients.

? Resident of the neurosurgery,

Department of the Neurosurgery,

Dr. Liitfi Kirdar Kartal Trainig and

Research Hospital, Istanbul.
Conclusions: TLICS focuses on three important aspects of thoracolumbar fractures and may be
useful to choose conservative treatment or surgery according to the final score. The non-surgical
treatment recommendation for the TLICS scores has limitations in some patients who may need to
receive operative treatment in the future because of a progressive symptomatology.

Key Words: Thoracolumbar fractures, TLICS, Burst fractures.

OZET:

Amag: Calismamizin amaci iki yil icerisinde yapilan torakolomber kirik ameliyatlarinin TLICS
skorlamasina gére ameliyat kriterlerine uygun olup olmadiginin analizini ¢ikartmaktir.

Materyal ve Metod: Haziran-2014 ile Haziran-2016 tarihleri arasinda Dr.Lutfi Kirdar Kartal Egitim
ve Arastirma Hastanesi Norosirurji Kliniginde torakolomber kirik ameliyati yapilmis 38 hasta
retrospektif olarak incelendi. Ameliyat edilen hastalarin TLICS skorlari hesaplanarak ameliyat
kriterlerine uygun olup olmadigi karsilastirildi.

Sonuglar: 17 kadin ve 21 erkek hasta incelendi. 13 hasta torakal, 25 hasta ise lomber kiriktan
ameliyat edilmisti. Toplam 38 hastada TLICS skorlarina gére 17 hasta (% 44.7) cerrahi karar,
15 hasta (% 39.4) cerrahin kararina birakilmis ve 6 hasta (% 15,7) ise cerrahiye gerek yok olarak
siniflandiriimistir.

Cikarim: TLICS torakolomber kiriklarin énemli {i¢ noktasina odaklanarak final skora goére
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konservatif tedavi ile cerrahi tedavi arasinda se¢im yapmaya yardimci olmaktadir. Cerrahi olmayan
tedavi Onerilen TLICS skor degerlerinde bazi hastalarda gelecekte semptomlarin progresyon
gosterebilecegi sebebi ile kisith kalabilmektedir.

Anahtar kelimeler: Torakolomber kiriklar, TLICS, Patlama kiriklari.

Kanit Diizeyi: Retrospektif klinik calisma, Dlzey IlI
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INTRODUCTION:

The thoracolumbar spine is the most common site of spinal
fractures on account of its location on a junction of spinal
biomechanics, furthermore, up to 20 % of all thoracolumbar
injuries are burst fractures’. Given this substantial morbidity
and mortality, various recommendations for medical decision-
making have been made for the treatment of thoracolumbar
trauma'®,

Vaccaro et al proposed a new classification of thoracolumbar
injuries that considered the neurologic status, and the authors
proposed an injury severity score that could help surgeons in
the decision making process'. The Thoracolumbar Injury
Classification and Severity Score System (TLICS) is based
upon three critical injury characteristics; the morphology of
the injury determined by the radiologic patterns, the integrity
of the posterior ligamentous complex and the neurologic
status of the patient'®. The final calculated score can be utilized
to guide conservative (<4 points) or surgical treatment (>4
points), whereas a score of 4 points can be managed according
to surgeon’s preference®.

TLICS is a theoretical proposal to help management of
the thoracolumbar traumas. The purpose of our study is to

compare our surgery decicions with TLICS based upon our

rethrospective cases.

MATERIALS AND METHODS:

We inspected 38 patients who were operated for thoracal and
lumbar fractures between June 2014 and June 2016 at Dr.Lutfi
Kirdar Kartal Training and Research Hospital Neurosurgery
Clinic. The informations were collected from the patients file
archieves rethrospectively. Radiological data were inspected
from the PACS system. We calculated the TLICS scores of
the operated patients and evaluated that surgery decision was

correct or not according to TLICS (Table-1).

RESULTS:

17 female and 21 male patients were evaluated. 13 patients
were operated for thoracal and 25 patients were operated for
lumbar fractures. According to TLICS scores 17 patients (44.7
%) calculated as surgical, 15 patients (39.4 %) as surgeon’s
choice and 6 patients (15.7 %) as non-surgical of total 38
patients (Table-2).

Table-1. Thoracolumbar injury severity score system (TLICS).
TLICS 3 INDEPENDENT PREDICTORS
1 | Morphology e Compression 1 Radiographs
Immediate e Burst 2 CT
stability e Translation / Rotation 3
e Distraction 4
2 | Integrity of PLC e Intact 0 MRI
Long term stability e Suspected 2
e Injured 3
3 | Neural Status e Intact 0 Physical
e Nerve root 2 examination
e Complete cord 2
e Incomplete cord 3
¢ Cauda equina 3
Predicts Need for surgery 0-3 Non-surgical
4 Surgeon choice
>5 Surgical
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Table-2. Thoracal and lumbar fractures classified according to TLICS score and surgical decision criterias.

Gender Age Fracture Level TLICS Score TLICS Decision
F 51 T12 10 Surgical
F 41 L2 7 Surgical
M 35 TS 4 Surgeon’s Choice
M 46 L1 5 Surgical
F 20 L3 9 Surgical
F 61 L1-L3 6 Surgical
F 69 L1 4 Surgeon’s Choice
M 52 L3 7 Surgical
M 45 T10 10 Surgical
F 25 L1 3 Non Surgical
M 57 L3 5 Surgical
F 52 L1 5 Surgical
F 67 L1 5 Surgical
M 26 L2 5 Surgical
M 62 L3 3 Non Surgical
M 52 L3 4 Surgeon’s Choice
M 18 L1 3 Non Surgical
F 49 L2 3 Non Surgical
M 61 L4 4 Surgeon’s Choice
M 57 L3 4 Surgeon’s Choice
F 58 T12 4 Surgeon’s Choice
F 68 L1 5 Surgical
M 47 T11 4 Surgeon’s Choice
M 63 L1 7 Surgical
M 66 T12 4 Surgeon’s Choice
M 38 T12 3 Non Surgical
M 44 T12 4 Surgeon’s Choice
F 57 L1 7 Surgical
M 26 T12 5 Surgical
F 15 T12 4 Surgeon’s Choice
M 74 L1 4 Surgeon’s Choice
F 78 T12 4 Surgeon’s Choice
F 61 L1 3 Non Surgical
M 71 L1 4 Surgeon’s Choice
M 46 T12 5 Surgical
M 58 L4 6 Surgical
F 36 T12 4 Surgeon’s Choice
F 18 L1 4 Surgeon’s Choice
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DISCUSSION:

An ideal spine injury classification system is able to both guide
treatment and facilitate clear communication between the
surgeons, researchers, and trainees. Early classifications such
as the Denis classification and Magerl classification described
the thoracolumbar spine and were later extended to describe

cervical spine injuries®’.

Spine Trauma Study Group develop an algorithm to guide the
clincial decision between operative treatment and conservative
treatment. TLICS is using a numerical scoring system derived
from the injury morphology, posterior ligamentous complex
integrity and neurological status'. It is the first quantitative
scoring system that can be used as a practical algorithm to
orient the clinical decision-making between conservative
and surgical management and some reports have shown this

classification to be both valid and reproducible*!*%.

Specifically, although the need for early decompression
in patients with an injury leading to a neurologic deficit in
the thoracic and lumbar spine is clear, the role for an urgent

formal decompression in fractures at the lumbosacral junction

is debated?.

When we review the literature we recognised that TLICS
had inconsistencies with the treatment of burst fractures
without neurologic deficits as our study”®. Fifty five percent
of our patients were operated for stable burst fractures but
15.7 % of them were described as non-surgical according
to TLICS. Reasons for the inconsistencies may be different
surgical indications for treatment of stable burst fractures
like loss of vertebral body height and kyphosis'>. The TLICS
did not consider any one of these factors for guiding surgical

treatment.

TLICS focuses on three important aspects of thoracolumbar
fractures and may be useful to choose conservative treatment or
surgery according to the final score. The non-surgical treatment
recommendation for the TLICS scores has limitations in
some patients who may need to receive operative treatment in

the future because of a progressive symptomatology.
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VERTEBRAL BODY FRACTURE IN THE MIDDLE
OF FUSED SEGMENTS AFTER REMOVAL OF
PEDICLE SCREWS WITHOUT A HISTORY OF
INJURY: A REPORT OF TWO CASES

TRAVMA OYKUSU OLMAKSIZIN PEDIKUL
VIDALARININ CIKARTILMASI SONRASINDA OLUSAN
FUZYONE SEGMENTIN ORTASINDA YER ALAN
VERTEBRAL CISIM KIRIGI: 2 OLGU SUNUMU

SUMMARY:

While the risks of pedicle screw insertion in the management of a wide variety of spinal disorders
are well established, there is a paucity of reports on complications associated with implant removal
after short-segmented spinal fusion. We report two rare cases of acute osteoporotic vertebral body
fractures that occurred within fused segments due to the pedicle screw removal in two female
patients previously treated for the degenerative spinal disorders. One patient had experienced
the critical motional pain at low back and motor weakness of left leg, and the other patient had
experienced the severe low back pain after spinal fusion surgery at the adjacent segment due
to osteoporotic vertebral body fracture within fused segments. Patients must be thoroughly
informed of potential risks after the spinal implant removal, particularly in cases of osteoporosis.
Vertebral body fracture in solid fused segments may occur as one of the complications of the
previous implant removal. If the previous spinal implant removal would be needed, surgeons
should be careful about this critical complication.

Key Words: Spinal fusion; implant removal; spinal fracture; complication

Level of evidence: Case report, Level IV

OZET:

Bircok omurga problemindeki pedikiil vida uygulamalarinin riskleri literatiirde iyi tanimlanmis
olmasina ragmen, kisa-segment spinal flizyonndan sonra implant c¢ikartiimasiyla ilgili
komplikasyonlar hakkinda kisitli sayida yayin mevcuttur. Biz bu vaka bildiriminde daha 6nce
dejeneratif spinal problemler nedeniyle ameliyat edilmis iki kadin hastada, pedikil vida
cikartiimasina bagh gelisen fiize edilmis segmentlerde olusan akut iki adet osteoporotik vertebra
kirngi vakasi bildirmekteyiz. Bir hasta hareket ile iliskili kritik diizeyde bel agrisi ve sol bacakta motor
glicsuizlik, diger hasta ise spinal flizyon sonrasi flize edilen boliimdeki osteoporotik vertebra
kingina bagl, komsu segmetteki bel agnsi ile basvurmustur. Ozellikle osteoporotik hastalar
spinal implantlarin ¢ikartilmasi sonrasi olusabilecek potansiyel riskler konusunda ayrintili olarak
bilgilendirilmelidirler. Solid flizyon segmenti icinde vertebra cisim kingi implant cikartiimasi
sonrasi komplikasyon olarak gelisebilir. Eger spinal implant ¢ikartiimasi gerekiyorsa cerrahlar bu
onemli komplikasyon konusunda dikkatli olmalidirlar.

Anahtar Kelimeler: Spinal flizyon, implant cikartiimasi, omurga kirigi, komplikasyon

Kanit Diizeyi: Olgu sunumu, Diizey IV.
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INTRODUCTION:

Posterior spinal fusion is one of the most common types of
spine surgeries and is a valuable tool in the management of a
wide variety of spinal disorders in which there are short-term
risks such as neural injury, wound problems, pseudoarthrosis

and implant failure’™°.

However, the long-term effects of spinal fusion still remain
incompletely documented’™. Among the various long-term
risks of spinal fusion, the symptomatic adjacent segment
disease (ASD) and progressive local osteoporosis in the spine
have been a concern of spinal surgeons for a long time.

Many surgeons have a dilemma as to whether screws should
be reinserted into the previous existing screw holes during
treatment of the symptomatic ASD after short-segment
spinal fusion. The effects of the previous spinal implant
removal continue to be confused regarding the management
of the symptomatic ASD after short-segmented spinal fusion.
Accordingly, many clinical and biomechanical studies have
been conducted on degeneration or fractures occurring at

adjacent segments>>11.

However, few reports are available regarding the complications
occurring within fused segments after implant removal*>%.
We report two rare cases of acute osteoporotic vertebral body
fractures that occurred within fused segments due to pedicle
screw removal in two female patients previously treated for the

degenerative spinal disorders.

CASE REPORTS:
Case-1:

A 76-year-old woman visited our institute with low back pain
and radiating pain in both legs, which were aggravated during
walking. Her medical history revealed wide decompressive
laminectomy and posterolateral fusion with pedicle screws
from L3 to S1 at another institute in 2000. She was satisfied
with the surgery and performed her own activity without
restrictions. Eleven years later, she underwent a decompressive
laminectomy with instrumented fusion of L2-L3 for spinal
stenosis adjacent to the fused segments in our institute (Fig.

1.a-b).

Qauntitative computed tomography (QCT) showed
osteoporosis of -5.7 SD on L1 and L2 vertebral bodies. At
that time, plain radiography and computed tomography (CT)
showed solid union at the previous fused segments from L3
to S1 with bilateral screws fracture at S1, and gross union
was confirmed during the operation time. After removal
of the previously inserted instruments, decompressive
laminectomy, transforaminal lumbar interbody fusion and re-
instrumentation from L2 to L3 were performed (Fig. 1. ¢),
and after revision surgery, the radiating pain into both legs
was resolved. We recommended an LSO custom brace for 3
months after surgery.

However, on the 7th postoperative day, the patient experienced
acute low back pain and motor weakness at the left leg without
history of trauma.

Figure-1. a) Preoperative radiograph of 76-year-old female showed a solid posterolateral fusion from L3 to S1.
b) Preoperative magnetic resonance imaging (IMRI) scan showed a severe spinal stenosis at L2. ¢) After spinal implant
removal, decompressive laminectomy and reimplantation were performed from L2-1.3.
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Knee flexion and extension power of left leg revealed grade 11
by manual muscle power test.

And ankle dorsiflexion of left leg was grade II to III. A
physical examination showed severe low back tenderness.

Plain radiographs demonstrated compression fracture at L4

(Fig. 2. a).

A magnetic resolution imaging (MRI) scan performed
to evaluate the fusion and the position of pedicle screws

showed a bursting fracture at L4 with epidural hematoma
and a compression fracture at L5 (Fig. 2. b, ¢). She underwent
extended laminectomy at 62 L4, removal of epidural
hematoma, and pedicle screw re-instrumentation from L2 to
S1 (Fig. 2. d). After 3rd postoperative day of revision surgery,
she experienced full-recovery of motor power and reduced low

back pain.

from L2 to S1.

Figure-2. a) At 7 days after surgery, decreased vertebral body height in lateral plain X-ray was found at L4. b-c) At 7 days
after surgery, MRI scans showed a bursting fracture at L4 with epidural hematoma and a compression fracture at L5. d)
She underwent extended laminectomy at L4, removal of epidural hematoma, and re-instrumentation with pedicular screws

Case-2:

A 73-year-old woman with low back pain and radiating pain
in right leg, which were aggravated by walking, visited in our
institute. Her medical records revealed wide decompressive
laminectomy and posterolateral fusion with pedicle screws
from L3 to L5 at another institute in 2000. She was satisfied
with the surgery and performed her own activity without
restrictions.

Qauntitative computed tomography (QCT) showed
osteoporosis of -5.2 SD on L1 and L2 vertebral body. With
the impression of the adjacent segment degeneration, several
studies, including CT and MRI, were performed. Degeneration
and stenosis were found at L2-L3, the level adjacent to the
fused segments (Fig. 3. a-b).

At that time, plain radiography and computed tomography
(CT) showed solid union at the previous fused segments from
L3 to L5, and gross union was confirmed during the operation
time. We performed a revision decompressive laminectomy

with instrumented fusion of L2-L3 for spinal stenosis adjacent
to the fused segments after removal of the previously inserted
instruments (Fig. 3. ¢).

After the revision surgery, the radiating pain into b 78 oth
legs was resolved. We recommended an LSO custom brace
for 3 months after surgery. However, she revisited our institute
5 months later with severe low back pain and radiating
pain in both legs without no history of trauma. A physical
Plain
radiographs demonstrated L4 compression fracture (Fig. 4. a).

examination showed severe low back tenderness.

A magnetic resolution imaging (MRI) scan performed to
evaluate the fusion and the position of pedicle screws showed
compression fractures at T12 and L4 vertebral bodies without

another problems (Fig. 4. b-c).

She underwent percutaneous vertebroplasty with polymethyl
metacrylate (PMMA) at T12 and L4 vertebral bodies (Fig. 4.
d). After revision surgery, her low back pain and radiating pain
on both legs were reduced.
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and reimplantation were performed from L2-3.

Figure-3. a) Preoperative radiograph of 73-year-old female showed a solid posterolateral fusion from L3 to L5. b)
Preoperative MRI showed a severe spinal stenosis at L2-3. ¢) After spinal implant removal, decompressive laminectomy

Figure-4. a) At 5 months after surgery, decreased vertebral body height in lateral plain X-ray was found at T12 and L4.
b-c) At 5 months after surgery, MRI scans showed a compression fracture at T12 and L4. d) She underwent percutaneous
vertebroplasty with polymethyl metacrylate (PMMA) at T12 and L4.

DISCUSSION:

Posterior spinal fusion is still one of the effective treatment
options for various spinal problems. However, the decreased
number of motion segments as a result of fusion would
suggest some problems, such as adjacent segment diseases and
stress fracture of the neural arch*’. Spinal implant removal is
sometimes inevitable for the management of adjacent segment
degeneration or diseases. But, it is sometimes difficult to
decide whether screws should be reinserted into the screw

holes previously made by short-segment spinal fusion.

In our cases, removal of instrument was performed because
it was thought that solid fusion was achieved at the previous

tusion site. Consequently, vertebral body fractures in the
middle of fused segment were occurred. Our cases have some
interesting points. The fractures in our cases were occurred
within the fused segment, not in adjacent fusion segments or

unfused segments.

Although the causes of vertebral body fractures among
fused segments have not been determined, solid fusion on
lateral flexion and extension radiographs allows some sagittal
motion of 3" to 5. Ha et al suggested in their case report
that bilateral pedicle stress fractures could be caused by stress
resulting from cantilever motion in the anterior disc portion

after posterolateral lumbar fusion®.
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Previous studies have reported that vertebral body osteopenia
may occur as a result of an instrumented spinal fusion®*%.
The use of rigid posterior instrumentation, including
pedicle screws, may shield the vertebral body from adequate
compression force, preventing proper remodeling and
causing decreased bone density*'2. After implant removal, a
fracture of the posterolateral fusion mass or an undetected
pseudoarthrosis may lead to occur vertebral body fracture in

the fused segments.

Waelchi et al described that the upper most vertebral fractures
in fused segments after implant removal might result from a
subcortical substance defect of screw tracks with weakening of
osteoporotic vertebral bodies™.

Initially, this area is protected by the posterior instrumentation.
Deckey et al described that the long posterior fusion may
function as a large lever, leading to collapse at the junction
between fused and unfused anterior segments after implant
removal®. Our cases were similar to those reported cases, but
the fracture in our cases were developed within middle of
fused segments.

The most important concern is the stress-shielding effect of
rigid implants. Anterior disc can move to an extent despite
solid posterolateral fusion. In addition, the previously inserted
holes left in the vertebral body after pedicle screw removal
could have acted as stress raisers in the vertebral body, which
could have been aggravated by anterior motion®. In addition,
we may consider various treatment options in the patients who
have vertebral body fracture at the middle of fused segments
after removal of spinal implants. When the patients’ symptoms
are mild, we may provide the conservative care. However, if the
patients have severe low back pain or neurologic deficits, we
should consider the additional surgery such as percutaneous
vertebroplasty using PMMA or extended spinal fusion.

Vertebral body fractures in the middle of fused segments after
implant removal may be developed by persistent anterior
disc motion after posterolateral lumbar fusion, osteopenia or
osteoporosis, and a subcortical substance defect of the screw
holes made by implant removal. Patients must be thoroughly
informed of the rare but potential risks of implant removal,
particularly if they have osteoporosis. If removal of the
previously inserted implant is needed, surgeons should be
aware of this significant complication.
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MULTIPLE MENINGEAL CYSTS: CASE REPORT

MULTIPL MENINGEAL KIST: OLGU SUNUMU

SUMMARY:

Multiple extradural meningeal cysts of the spine are uncommon. A 58-year-old male presented
with multiple meningeal cysts arising along the whole craniospinal axis, manifesting as back
pain and truncal ataxia persisting for 6 months. A 72-year-old female presented with multiple
thoracic extradural spinal meningeal cysts, manifesting as back pain. Two cases of the thoracic
spinal extradural meningeal cysts were treated surgically with costotransversectomy and cyst was
removed totally. Histological examination confirmed the diagnosis of meningeal cysts.

Key words: Leptomeningeal cyst, spinal extradural meningeal cyst, perineural cyst

Level of evidence: Case report, Level IV

OZET:

Omuriligin coklu ekstradural meningeal kistleri nadir gordilir. Sirt agrisinin ve gdvde ataksisinin 6
aydir devam ettigi ve tim omurilik boyunca ¢oklu meningeal kistleri bulunan biri 58 yasinda erkek,
sirt agnisi sikayeti olan ve torakal ekstradural coklu meningeal kistleri bulunan digeri 72 yasinda
bayan olgular sunuldu. iki olguya cerrahi olarak kostatransversektomi ile kistin total eksizyonu
uygulandi. Histopatolojik incelemeler meningeal kist tanisini onayliyordu.

Anahtar Sozciikler: Leptomeningeal kistler; Spinal ekstradural meningeal kistler; perinoral kist

Kanit Diizeyi: Olgu sunumu, Diizey IV
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INTRODUCTION:

Multiple spinal meningeal cysts are uncommon and rarely
cause of neural compression. Meningeal cysts classification
were presented extradural meningeal cyst, leptomeningeal
cyst, perineural cyst, meningeal diverticulum, prolonged
subarachnoid space over root'. After then, Nabors et al.?
was presented spinal meningeal cysts simplify classification.
Spinal meningeal cysts are described between % 1-3 of all
spinal cord lesion®. Likewise, cranial arachnoid cysts most
commonly occurs in the middle cranial fossa, followed by the
suprasellar and quadrigeminal cisterns, posterior fossa, cerebral

convexities, and interhemispheric fissure®.

Multiple intracranial arachnoid cysts located at different sites
are extremely rare. Tsutsumu et al.® are presented case of rare
multiple cranial arachnoid cysts and multiple spinal meningeal

cyst. We have described two patients with multiple meningeal

cyst, firstly patient cervical, thoracic, lumbar multiple
meningeal cysts and with concomitant multiple intracranial
arachnoid cysts, second patient thoracic multiple meningeal

cysts.

CASE REPORTS:

Case-1:

58 year old male patient, severe back pain for 6 months had
increased. Neurological examination was unremarkable.
Direct radiographs showed T10 foraminal enlargement
and Neural sheath tumors were considering radiological
investigations. Torakolumbar magnetic resonance imaging
(MRI), T1- weighted images hypointense, T2-weighted
images hyperintense left ekstraforaminal paravertebral area at
the level of T10-11 intervertebral disc lesions 3 cm in diameter

were seen (Figure-1).

hemisphere and pons.

Figure-1. a-b-c. Case-1. Lumbar L5-S1 MRI T2 Image showed spinal extradural, foraminal / extraforaminal, corpus
vertebrae eroded appearance of the perineurial cyst. d-e-f: Arachnoid cyst on the left side view of the left cerebellar
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The mass had a smooth-edged image without contrast
enhancement. MR myelography examination, we are a large
number of different locations along the vertebral column
perineural / meningeal cysts have seen. L5-51 Lumbar MRI
showed bone erosion of the perineurial cysts (Figure-2).

The patient was evaluated for a systemic connective tissue
diseases, but pathological finding was not detected.

Cranial MRI images were consistent with an arachnoid cyst
on the left retroserebellar small region (Figl). All along the
spinal axis and the cranial region of the patient with multiple
cysts were detected. Operation was planned because the
patient had pain unresponsive to analgesics. The patient
underwent a posterior approach costo-transversectomy left
T10 level. Extraforaminal extradural cystic lesion was detected
surrounding tissue freed and neck of the cyst was found, by
combining them with silk suture was excised totally. Fluid-
filled cystic lesion was similar in the CSF completely clear.
Biochemistry was consistent with CSE. The histological

diagnosis was arachnoid cysts consisting of multilayered
mesodermal cells lining the collagenous membrane and
arachnoid cells lining the iner surface of the wall, with few
blood vessels (Figure-3).

The patient’s pain complaints were reduced and patients were

followed for the other lesions.

Case-2:

72-year-old female patient, Available for 10 years, complained
of shortness of breath and cough was admitted. Due to increases
in the last 10 days, the patient complains of chest diseases
clinic by thoracic CT taken application. Thoracic computerize
tomography (CT), right lateral of the T10 vertebral lesion 3x2
cm with smooth margins was seen. Thoracic MRI showed,
multple levels foraminal / extra foraminal, isointense with
CSE; or nerve root on the smooth contours of meningeal cyst

had enlarged subarachnoid space views. (Figure-4).

Figure-2. Case 1. C7-T1 Extraforaminal bilateral extradural meningeal cyst, prolongation of the subarachnoid space over
the region of multiple thoracic nerve root, meningeal diverticulum. T'10 left foraminal, extraforaminal meningeal cyst.
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The patient did not respond to analgesics localization of
the largest cyst had a complaint of back pain. The patient
underwent a posterior approach costo-transversectomy left
T10 level. Intercostal nerve was seen and follow-up, the cyst
was separated from the root level of foremen, were evaluated
as CSF fluid from the cyst puncture was performed. Then
connected to the neck of the cyst was totally removed.
Postoperative radiographs were showed the cyst was
completely removed (Figure-4). Histopathologic examination
of the meningeal cyst was diagnosed (Figure-3).

DISCUSSION:

A spinal extradural meningeal cysts represents a rare disease.
Meningeal cysts initially develop as outpouchigs from the
subaracnoid space.

Figure-3. Histopathologic examination of the meningeal
cyst. Hematoksilen eozin x200.

Figure-4. a-b. Case-2. T10 right foraminal, extraforaminal meningeal cyst, Prolongation of the subarachnoid space over
the region of multiple thoracic nerve root, the meningeal diverticulum.
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They may be either extradural, in which case they have a fibrous
wall lined with arachnoid mater, or intradural and hence
leptomeningeal. The extradural variety may be spontaneous or
less commonly traumatic. Commonly they lie posterior to the
cord at the thecal sac—nerve root sleeve junction, the dorsal
midline, or the nerve root sleeve itself, but they manifest in
anterior positions within the spinal canal as well'. A few have
been reported to extend into or through a neural foramen®.

We are presented foraminal/extraforaminal cysts rarely seen.
Spinal extradural meningeal cysts most frequently develop in
the thoracic spine (% 65); thereafter, in descending order, they
are found in the lumbar and lumbosacral spine (% 13), the
thoracolumbar spine (% 12), the sacral spine (% 6.6), and the
cervical spine (% 3.3)°.

Reports of multiple spinal extradural meningeal cysts are
extremely rare. To the best of our knowledge, there have
been only seven other reported cases of multiple extradural

arachnoid cysts in the world literature”!-1417,

The origin of spinal extradural meningeal cysts is uncertain.
A congenital origin is further supported by the fact that
previous investigators have described a familial tendency
(3.16) Extradural
arachnoid cysts may also be caused by acquired factors such
as inflammation or trauma, or by iatrogenic factors such as

orassociated congenital abnormalities®.

surgery or repeated lumbar punctures®. In all cases, however,
the disease results from the herniation of the arachnoid
through a defective or fragile dura mater regardless of whether
this dural rent is acquired, congenital, or idiopathic in nature.

Spinal meningeal cysts communicated with the subarachnoid
space. More debated are the mechanisms by which to explain
the enlargement of extradural meningeal cysts. The exact
mechanism of formation and enlargement is not known®.
Many authors have described slitlike communications with
the subarachnoid space and therefore support a valvelike
mechanism with which to explain the continuous enlargement
of the lesion*>'%13, This valve mechanism, which would make
intracystic pressure greater than normal CSF pressure, could
explain the incidence of bone erosion at the site of spinal
extradural meningeal cysts®.

classification were

firstly
extradural meningeal cyst, leptomeningeal cyst, perineurial

Meningeal cysts presented
cyst, meningeal diverticulum, prolonged subarachnoid space
over root®. Nabors et al® proposed a classification of spinal
meningeal cysts in to three major categories: extradural cysts
without nerve root fibers (Type-I); extradural cysts with nerve

root fibers (Type-11); and intradural cysts (Type-11I). We cases
are type 1 meningeal cysts.

The clinical symptoms are related to the compression of the
spinal cord or nerve roots. Patients usually present clinically
with progressive spastic or flaccid para- or tetraparesis. Bowel or

bladder dysfunction may occur in individuals with sacral cysts®.
The disease frequently manifests with mild but intractable
back pain and then with additional clinical symptoms over
months or years. The intermittent exacerbations of pain and
neurological symptoms are explained by postural changes
and Valsalva maneuvers?. We cases presently clinically with
intractable back pain.

In general, asymptomatic patients do not need surgery.
Surgery is usually recommended in cases involving a large
cyst exerting a mass effect and with associated symptoms ©.
Although in all of these options favorable results have been
reported, most authors recommend extirpating the cyst to
eradicate the valvelike mechanism*>'3. Because of we cases
presently intractable back pain, cysts were extirpated of the
costotransversectomy.

Multiple spinal extradural meningeal cysts are extremely
rare. The origin of the cysts in our cases are believed to be
congenital. Magnetic resonance imaging is the investigation
of choice. We believe that removal of the cyst, as performed in
our cases, is the primary treatment in symptomatic patients.
The diagnosis is established based on imaging, intraoperative,

and histopathological findings.
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A RARE PRESENTATION OF POLYOSTOTIC
FIBROUS DYSPLASIA IN CERVICAL,
THORACIC AND LUMBAR SPINE

SERVIKAL, TORAKAL VE LOMBER OMURGAYI
BIRLIKTE TUTAN NADIR BIR POLIOSTOTIK FIBROZ
DISPLAZI OLGUSU

SUMMARY:

A 30 years old male applied to our institution with the complaint of back pain due to polyostotic
fibrous dysplasia (PFD) involving the posterior elements of C5 vertebra and the bodies of T5, T10,
T12,L1and L5 vertebrae, left iliac bone and right proximal femur. He had a previous history of open
nonspecific T12 biopsy and three level posterior spinal instrumentation. Re-biopsy was performed
and PFD diagnosis was confirmed. In the same session with open biopsy, spinal instruments were
extracted due to local pain caused by their superficial position under the skin. Following the
procedure, pain relieved. The patient remains asymptomatic at 26 months postoperatively

There are few studies demonstrating PFD in the spinal column. Cervical, thoracic and lumbar spine,
pelvis and proximal femur involvement altogether is rare. This is the first report of polyostotic
fibrous dysplasia involving cervical, thoracic and lumbar spine together with pelvis and proximal
femur.

Key words: Fibrous dysplasia, polyostotic variant, cervical, thoracic, lumbar, spine.

Level of evidence: Case report, Level IV.

OZET:

Otuz yasinda bir erkek hasta hastanemize C5 vertebranin arka elemanlarinive 75,710, T12,L1 ve L5
vertebralarin cisimlerini, sol iliak kemik ve sag proksimal femuru tutan polyostotik fibréz displaziye
(PFD) bagli sirt ve bel agrisiyla hastanemize basvurdu. Hastanin anamnezinde daha &nce dis
merkezde yapilmis olan T12'den agik nonspesifik bir biyopsi ve bu seviyenin bir st ve alti dahil
olmak Uzere 3 seviye spinal enstriimentasyon hikayesi mevcuttu. Hastaya cerrahi miidahalede
bulunuldu. Acik re-biyopsi yapildi ve ayni seansta tiim spinal implantlar ciltaltinda ytizeyel yerlesim
sebebiyle agriya sebep olduklarindan dolayi cikartildi. islem sonrasi hastanin agrilari azaldi. Yirmi
alti aylik takip sonunda son kontrolde hasta agrisizdi.

Literatliirde omurgada PFD’ye iliskin az sayida calisma bulunmaktadir. Servikal, torasik ve lomber
omurgayla birlikte ayni zamanda iliak kemik ve proksimal femur tutulumu olan bu olgu literatiirde
bildirilen ilk vakadir

Anahtar kelimeler: Fibroz displazi, polyostotik varyant, torasik, lomber, omurga.

Kanit diizeyi: Olgu sunumu, Diizey IV.
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INTRODUCTION:

Fibrous dysplasia (FD) is a benign bone lesion characterized
with irregularly shaped, fibroblastic tissue that contains
metaplastic woven bone tissue®’. Disease is subcategorized on
the basis of number of bone involvement. Monostotic fibrous
dysplasia (MFD) is the one bone involved form and seen more
frequently, whereas polyostotic fibrous dysplasia (PFD) is the
multiple bone involved form. FD occurs commonly in the

extremities. Axial skeleton is rarely affected. PFD commonly
effects the skull bones!®?”. Both MFD and PFD limited to the

spine have been reported in the literature!2!416-182022.25-26.30-32,
The spine is reported to be involved in 1,4 % to 5,5 % of fibrous
dysplasia cases®'**. Vertebral bone involvement is rarely
(~4%) seen in PFD". Spinal cases with PFD are generally

asymptomatic and diagnosed co-incidentally'®.

Both MFD and PFD limited to the spine have been reported
in the literature®!417:18202225-263031 The gpine is reported to
be involved in 1,4% to 5,5% of fibrous dysplasia cases®>%.
Vertebral bone involvement is rare (~4%)". Spinal PFD is
generally asymptomatic and often picked up incidentally'®?.
The unique aspect of this report is that, this is the first
demonstrated case of PFD involving multi-level spine, pelvis

and proximal femur.

CASE REPORT:

A 30 year old male presented to the clinic with left groin and
back pain of 1 year duration. He had a history of a nonspecific
T12 biopsy performed in another institution 8 years before.
Following biopsy, T11-L1 short segment posterior spinal
instrumentation was performed for fusion in the same

institution.

On physical examination, a thoracolumbar 6 cm long previous
operation scar was noted. The pain flared up with bending,
flexion and extension motion of the trunk and palpation on the

left iliac crest and the incision site. There was no neurological

deficit.

Direct radiographies followed by magnetic resonance imaging
(MRI) of the whole spinal column and pelvis were performed.
A mild sagittal imbalance was observed on lateral whole spinal
column radiography. Osseous lesions involving the posterior
elements of C5 vertebra, the bodies of T'5,T10,T12, L1 and
L5 vertebrae were detected on MRI. MRI also revealed non-
destructing lesions in the iliac bone and femur cortices. A
bone scan demonstrated increased uptake in the body of L5
vertebra, bilateral sacroiliac joints and the right iliac crest but
not in the other lesions revealed by MRI (Figure-1).

All laboratory test results were within normal ranges.
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Figure 1. a) Preoperative lateral direct radiograph of the
patient. Note the mild sagittal imbalance. b-¢) Sagittal
and axial MRI revealing the lesion in C5 vertebra. d-e-f)
Sagittal MRI and CT reveal the lesions in T5 and T10,
g-h-j-k) T12 and L1 and L5 vertebrae. Pelvic lesions
demonstrated in axial and coronal MRI and right proximal
femoral lesions demonstrated in sagittal and coronal MRI.
1-m-n) The bone scan performed in the patient.
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Open re-biopsy was performed from the bodies of 112 and L1
vertebrae and previous posterior instrumentation was removed
in the same session because of the superficial position of the
implants under the skin, leading local pain. Posterior fusion
was observed during surgery and as the spinal column was

found stable a new instrumentation was not performed.

The histopathological evaluation confirmed PFD with
multiple bone involvement after positive pathology with

cellular fibrous matrix and poorly oriented bony trabeculae.

Following the surgery, although there was mild sagittal
imbalance, back pain relieved and groin pain was controlled
with medications. No post operative complication was
observed. The patient remains asymptomatic at 26 months

postoperatively (Figure-2).

Figure-2. Lateral radiograph obtained at the end of the 26

postoperative month.

DISCUSSION:

Fibrous dysplasia is a benign neoplastic lesion characterized
with the replacement of medullary normal trabecular bone
with immature fibro-osseous tissue. Generally the lesions
progress slowly. Genetical mutation in the GNAS1 gene which
encodes alpha subunit of stimulatory G protein is reported®.
The disease has two forms: monostotic and polyostotic
form. MFD is more common than polyostotic form*. PFD
is associated with McCune-Albright syndrome in which,
cutaneous and endocrine manifestations are accompanied

with fibrous dysplasia®.

FD is generally an asymptomatic disease. It is usually

diagnosed co-incidentally on radiographies®?. In few
symptomatic patients, pain, swelling and deformity are
the main manifestations. In a small percentage of patients
pathologic fractures may be seen®'>". Malignant formation
occurs with a incidence of 0.5 % in MFD but in McCune
Albright syndrome this ratio rises up to 4 %' In our case, back

and groin pain were the main symptoms.

Radiographic findings of fibrous dysplasia include a matrix
“ground glass” apperance of marginal sclerosis near the lytic
zones’. Only radiographic findings are not sufficient for a
definite diagnosis of fibrous dysplasia. A needle biopsy is used
to rule out hemangioma, giant cell tumor and aneurysmal bone
cyst diagnosis. In the elderly, multiple myeloma and metastatic
carcinoma should also be considered’.

Computerized tomography (CT) scan can be the best imaging
modality to demonstrate the radiographic characteristics of
FD®. A CT scan confirms decreased cancellous bone and
cortical thinning, ballooning, or collapse of vertebrae®. In our
case CT scan revealed lithic lesions in the cervical, thoracic
and lumbar segments both in the posterior elements and the

vertebral bodies (Figure-3).

MRI is useful as it reveals the extent of tumor involvement,
extent of neural compression, and contributes for the
differential diagnosis. FD appears as a homogeneous hypo-
intense lesion on T1-weighted imaging unless there is a
pathologic fracture. On T2-weighted imaging, the lesion is
heterogeneous depending on the amount of fibro-osseous
tissue, cellularity, cystic alterations, hemorrhage, and thus, FD
appears hypo-intense on both T1 and T2-weighted imaging,
and uniformly enhances after intravenous gadolinium. MRI
revealed similar findings also in our patient. A bone scan may
also help for diagnosing PFD, as in our case®.

Due to the rarity of PFD in spinal column, the optimal
treatment options are unclear. Treatment options may
include nonoperative and operative treatments. Nonoperative
treatment include calcitonin, biphosphonates, mitramycin and
pamidronate®.
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Figure-3. Axial and coronal CT images revealing a) the lesions in L5, b-¢-d) T12 - and L1 vertebrae.

Curettage, internal fixation and bone grafting are the operative
treatment modalities?. Agressive resection and rigid fixation
with fusion are suggested by some authors'®**°. However
FD becomes silent or rarely regress after the end of the bone
growth. Thus, this approach is controversial’?*?. In the more
common case of FD involving the non-axial skeleton, many
cases have been managed conservatively, even following

pathological fracture'®!'.

Indeed, some have also advocated conservative management
for vertebral FD?31 in particular with PFD, where such
lesions are frequently asymptomatic. For example, Smith et al.
conservatively managed a patient with multilevel cervical spine
PFD for over 30 years, during which time several vertebrae

had spontaneously fused?®.
Surgery, however, is usually indicated in cases with fracture®?,

14,16

neurological deficit?, progressive deformity'® or persistent

pain’.

The cases with cervical, thoracal and lumbar involvement
are reported in polyostotic fibrous dysplasia before¢7. In
this case, polyostotic fibrous dysplasia involves theposterior
elements of C5 vertebra, the bodies of T5,T10,T12, L1 and
L5 vertebrae, left iliac bone and the right proximal femur. The
main complaint of the patient was back and left groin pain.
After removal of previous posterior spinal instrumentation,
back pain mostly relieved and left groin pain was controlled

with medications.

Fibrous dysplasia of the spine is a rare condition. Multiple spinal
segments can be involved. Polyostotic fibrous dysplasia may
be a part of systemic disease. This patient had multisegment
spinal, pelvic and right femur involvement. After implant
removal, patient’s pain relieved and did not need any radical
surgery. At the 26 months follow up, patient did not have any

complaints about pain or sagittal imbalance.
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RECENT ADVENCES IN MEDICAL TREATMENT
OF OSTEOPOROSIS

OSTEOPOZUN MEDIKAL TEDAVISINDE GUNCEL
GELISMELER

SUMMARY:

Osteoporosis is the most common bone disease, associated with low bone mineral density (BMD)
and pathological fractures which lead to significant morbidity. It is defined clinically by a BMD
of 2.5 standard deviations or more below the young adult mean (T-score = —2.5). Osteoporosis
is also a huge global problem both socially and economically. Therefore preventative and
therapeutic approaches are key to managing this problem within the aging population of today.
Pharmacologic therapy for osteoporosis includes the use of antiresorptive agents to decrease
bone resorption, such as bisphosphonates, the selective estrogen-receptor modulator (SERM)
raloxifene, calcitonin, and denosumab. In addition, there are anabolic steroids that promote bone
formation in patients with osteoporosis, such as teriparatide. Also new drugs are emerging for the
treatment of osteoporosis, characterized by acting on very specific bone cell physiology.

Key words: Osteoporosis, medical treatment, new medicines.

Level of evidence: Review Article, Level V.

OZET:

Osteoporoz, disik kemik mineral yogunlugu ve patolojik kiriklarla seyreden ve belirgin
morbiditelere yolagan en sik goriilen kemik hastaligidir. Tanim olarak kemik mineral yogunlugunun
geng eriskinlere gore 2,5 standart sapma daha daha diistik olmasi olarak tarif edilebilir. Osteoporoz
gerek sosyal, gerek ekonomik olarak da global bir problem halindedir ve bu nedenle giderek
yaslanan popilasyonumuzda koruyucu ve tedavi edici yaklasimlar son derece énemli bir hale
gelmistir. Osteoporozun farmakololojik tedavisinde, kemik rezorbsiyonunu azaltan, bifosfonatlar,
selektif Ostrojen modulatori raloksifen, kalsitonin ve denosumab ile kemik yapimini arttiran
teriparatid gibi ajanlar kullaniimaktadir. Son donemde antisklerostin antikoru, katepsin K
inhibitort gibi kemik hicre fizyolojisi Uzerine etkileri olan ilaglar Gzerine yapilan calismalarin
artmasi, osteoporoz tedavisinde daha iyi sonuglara ulasilacagini da diistindtirmektedir.

Anahtar kelimeler: Osteoporoz, tibbi tedavi, bifosfonatlar.

Kanit Diizeyi: Derleme, Diizey V.
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INTRODUCTION:

Osteoporosis is defined by the World Health Organization as a
value for bone mineral density (BMD) 2.5 standard deviations
or more below the young female adult mean, referred to as a
T-score of -2.5, where a T-score of zero is equal to the young
female adult mean®. For the year 2000, there were an estimated
9 million new osteoporotic fractures, of which 1.6 million were
at the hip, 1.7 million were at the forearm and 1.4 million were
clinical vertebral fractures.

By 2005, the worldwide incidence of hip fracture in men is
projected to increase by 310 % and 240 % in women. Europe
and the Americas accounted for 51 % of all these fractures,
while most of the remainder occurred in the Western Pacific
region and Southeast Asia™. Although Turkey is still among
the countries with low hip fracture rates in Europe, the
incidence has increased markedly in the last 20 years.

In 2009, there were approximately 24,000 hip fractures
estimated in Turkey, 73 % of which were found in women.
Assuming no change in the age- and sex-specific incidence,
the number of hip fractures was expected to increase to nearly
64,000 in 2035%. Osteoporosis takes a huge personal and
economic toll. In Europe, the disability due to osteoporosis
is greater than that caused by cancers (with the exception
of lung cancer) and is comparable or greater than that lost
to a variety of chronic noncommunicable diseases, such as
rheumatoid arthritis, asthma and high blood pressure related
heart disease®®.

Identifying and treating patients at risk of fracture, but who
have not yet sustained a fracture, will substantially reduce
the long term burden of osteoporosis. Reducing the risk of
first fracture from 8 % to 2 % can reduce the 5-year fracture
incidence from approximately 34 % to 10 % ?'. Treatment of
established osteoporosis is cost-effective irrespective of age and
therapies with proven rapid efficacy may offer important value
to healthcare payers, providers and patients'’. There is a range
of drug treatment available for postmenopausal osteoporosis.
Difterent studies have consistently shown that, depending on
the drug and the patient population, treatment reduces the
risk of vertebral fracture by between 30-70 %, nonvertebral
fractures by between 15-20 %, and hip fractures up to 40 %'%.

Postmenopausal women and men age 50 and older presenting
with the following should be considered for treatment: A hip
or vertebral fracture (clinically apparent or found on vertebral
imaging). T-score <-2.5 at the femoral neck, total hip, or
lumbar spine.

Low bone mass (T-score between -1.0 and -2.5 at the femoral
neck or lumbar spine) and a 10-year probability of a hip fracture
23 % or a 10-year probability of a major osteoporosis-related
fracture 220 % based on the FRAX calculation'. All patients
being considered for treatment of osteoporosis should also be

counseled on risk factor reduction including the importance
of calcium, vitamin D, and exercise as part of any treatment
program for osteoporosis.

All patients with low bone mass should have an adequate daily
intake of calcium and vitamin D in addition to what ever bone
strengthening medication they may be using. It is generally
recommend a daily calcium intake of 1,200 mg with most of
the calcium derived from dietary sources if possible”. There is
no evidence that calcium intake in excess of these amounts
confers additional bone strength. There have been a number
of studies questioning the cardiovascular safety of calcium
supplementation, but a recent analysis of the Women’s Health
Initiative data involving over 93,000 postmenopausal women
failed to find evidence for an adverse influence of calcium
and vitamin D supplementation on the risk for myocardial
infarction, coronary heart disease, total heart disease, stroke,
or total cardiovascular disease?”. While there are a number of
different recommendations for daily vitamin D intake, the
recommended daily vitamin D dose to a level that provides
an adequate serum level (30 ng/ml and above), a goal that is
usually met with daily vitamin D intake of 1,000 to 2,000 IU™.

The prescription drugs approved for the treatment of fracture
prevention are often classified by whether they reduce bone
loss (antiresorptive) or promote bone growth. All of the
approved drugs have been shown to improve bone mineral
density and to prevent some fragility or osteoporosis related
fractures. The approach to treatment is tailored to the clinical
needs of each individual patient. Treatment decisions should
be individualized according the patient’s age, bone density
values, prior fracture history, underlying general health, and
concomitant medications.

Current FDA-approved pharmacologic options for the
prevention and/or treatment of osteoporosis include, in
alphabetical order: bisphosphonates (alendronate, alendronate
plus D, ibandronate, risedronate and zoledronic acid),
calcitonin, estrogens (estrogen and/or hormone therapy),
estrogen agonist/antagonist (raloxifene), tissue-selective
estrogen complex (conjugated estrogens/bazedoxifene),
parathyroid hormone (PTH [1-34], teriparatide), and the
receptor activator of nuclear factor kappa-B (RANK) ligand

(RANKL) inhibitor denosumab®.

BISPHOSPHONATES:

Bisphosphonates are the most commonly used drugs for the
treatment of osteoporosis. They avidly bind to bone and are
internalized by osteoclasts to inhibit resorption. Alendronate
is the most commonly prescribed drug for the treatment of
postmenopausal osteoporosis and is associated with increased
BMD . Alendronate sodium is approved by the FDA for the
prevention and treatment of postmenopausal osteoporosis.
Alendronate is also approved for treatment to increase bone
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mass in men with osteoporosis and for the treatment of
osteoporosis in men and women taking glucocorticoids®. It
increases spine and hip bone mineral density and reduces the
relative risk of fracture of the spine, hip, and wrist by about 50
%?. Risedronate was introduced several years after alendronate
and is a widely used oral bisphosphonate. It is approved for
use of osteoporosis in men and women. Risedronate has been
shown to reduce vertebral fractures by 41 % and nonvertebral
fractures by 39 % over 3 years™.

Ibandronate sodium is approved by the FDA for the treatment
of postmenopausal osteoporosis. Ibandronate reduces the
incidence of vertebral fractures by about 50 % over 3 years,
but reduction in risk of nonvertebral fracture with ibandronate
has not been documented®. Zoledronic acid is approved by
the FDA for the prevention and treatment of osteoporosis
in postmenopausal women. It is also approved to improve
bone mass in men with osteoporosis and for the prevention
and treatment of osteoporosis in men and women expected
to be on glucocorticoid therapy for at least 12 months.
Zoledronic acid is also indicated for the prevention of new
clinical fractures in patients (both women and men) who have
recently had a low- trauma (osteoporosis-related) hip fracture.
Zoledronic acid reduces the incidence of vertebral fractures by
70 % (with significant reduction at 1 year), hip fractures by 41
%, and nonvertebral fractures by 25 % over 3 years in patients
with osteoporosis defined by prevalent vertebral fractures and

osteoporosis by BMD of the hip®.

Contraindications to bisphosphonate therapy include
hypersensitivity or hypocalcemia. Bisphosphonates should be
used with caution, if at all, in patients with reduced kidney
function (glomerular filtration rate below 30 mL/ min
for risedronate and ibandronate or below 35 mL/min for

alendronate and zoledronate)™.

Orally administered bisphosphonates should be used with
caution in patients with active upper GI disease, inability to
follow the dosing regimen for oral use (that is, inability to
remain upright for 30 to 60 minutes), or presence of anatomic
or functional esophageal abnormalities that might delay transit
of the tablet (for example, achalasia or stricture). Intravenous
administration of nitrogen-containing bisphosphonates, such
as pamidronate, ibandronate and zoledronate, circumvented
this problem. Intravenous bisphosphonates are generally
well tolerated, and the most commonly observed side effect
is self-limiting flu-like symptoms which persist for about 3
days following the first administration. Osteonecrosis of the
jaw is a rare but recognized side effect resulting from long-
term bisphosphonate use®. It is most prevalent in individuals
who have received high dose IV bisphosphonate therapy for
malignant disease and rare in osteoporotic patients. Although
rare, low-trauma atypical femur fractures (subtrochanteric
or femoral shaft) may be associated with the long-term use

of bisphosphonates diagnosed upon presentation with a
characteristic combination of features to distinguish from

typical femoral fractures®.

The limited trial data available regarding long-term treatment
with bisphosphonates has raised questions about the optimal
length of treatment with these medications. This issue has
become more important, given newly recognized complications
of bisphosphonate use, including osteonecrosis of the jaw and
atypical femur fractures. In 2016, the American Society for
Bone and Mineral Research published guidelines on long-
term bisphosphonate treatment that included the following
recommendations®:

a. After 5 years of oral bisphosphonates or 3 years of
intravenous bisphosphonates, reassessment of risk should
be considered.

b. In women at high risk (eg, older women, those with a
low hip 7-score or high fracture risk score, those with
previous major osteoporotic fracture, or those who fracture
on therapy), continuation of treatment for up to 10 years
(oral) or 6 years (intravenous), with periodic evaluation,

should be considered.

c.  Therisk of atypical femoral fracture, but not osteonecrosis
of the jaw, clearly increases with the duration of
bisphosphonate therapy, but such rare events are
outweighed by vertebral fracture risk reduction in high-
risk patients.

d.  For women not at high fracture risk, a drug holiday of
2 to 3 years can be considered after 3 to 5 years of BP
treatment.

CALCITONIN:

Calcitoninisanaturally occurring peptide hormone synthesized
and secreted by the thyroidal C-cells. Mature osteoclasts
express calcitonin receptors and, in vitro, calcitonin acts
directly on osteoclasts to inhibit resorption. Calcitonin reduces
vertebral fracture occurrence by about 30 % in those with prior
vertebral fractures but has not been shown to reduce the risk
of nonvertebral fractures. In 2013, an FDA post-marketing
review was prompted after studies showed increased risk of
malignancies in calcitonin-treated patients. In a meta-analysis
of 21 randomized, controlled clinical trials with calcitonin-
salmon (nasal spray or investigational oral formulations), the
incidence of malignances in calcitonin-treated patients was
4.1 %, versus 2.9 % in placebo-treated patients. The data were
not sufficient for further analysis by specific malignancies
and a definitive causal relationship between calcitonin use
and malignancies could not be established. The FDA has
recommended that health care professionals assess a patient’s
need for osteoporosis therapy as well as benefits and risk of
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available treatments®. Calcitonin is an option for patients who
are not candidates for other available osteoporosis treatments.

SELECTIVE ESTROGEN RECEPTOR MODULATORS
(SERMS)

Selective

(SERMs) are

considered to provide the beneficial effects of estrogen without

estrogen receptor modulators
the potentially adverse outcomes. Raloxifene is a selective
estrogen receptor modulator and inhibits bone resorption. It is
approved for the treatment and prevention of osteoporosis in
postmenopausal women, at a dose of 60 mg daily. Raloxifene
reduces the risk of vertebral fractures by about 30 % in patients
with a prior vertebral fracture and by about 55 % in patients
without a prior vertebral fracture over 3 years'. Reduction
in risk of nonvertebral fracture with raloxifene has not been
documented. Raloxifene is also indicated for the reduction in
risk of invasive breast cancer in postmenopausal women with
osteoporosis®.

Pooled mortality data from large clinical trials of raloxifene
(60 mg/day) were analyzed by Grady et al in 2010. When
compared with placebo, all-cause mortality was 10% lower
in older postmenopausal women receiving raloxifene. The

primary reduction was in noncardiovascular, noncancer
deaths®.

The combination product of bazedoxifene, a SERM, and
conjugated estrogens (CEs) was approved by the FDA in
October 2013 for prevention of osteoporosis and treatment of
vasomotor symptoms in postmenopausal women. Combining
a SERM with CEs lowers the risk of uterine hyperplasia
caused by estrogens. This eliminates the need for a progestin
and its associated risks (eg, breast cancer, myocardial infarction,
venous thromboembolism). In clinical trials, this combination
decreased bone turnover and bone loss in postmenopausal
women at risk for osteoporosis. Bone mineral density
increased significantly more with all bazedoxifene/CE doses
compared with placebo at the lumbar spine and total hip and
with most bazedoxifene/CE doses compared with raloxifene
at the lumbar spine®.

PARATHYROID HORMONE:

Parathyroid hormone (PTH) 1-34 and PTH 1-84 are
peptides of the parathyroid hormone family. They represent
the intact molecule (1-84) or the 1-34 N-terminal fragment
(teriparatide). Unlike endogenous PTH which leads to
mobilisation of calcium from skeletal sites (loss of bone
mineral) the intermittent exposure to once daily exogenous
PTH increases bone formation more than bone resorption
resulting in an anabolic effect and increased bone mass. The
exact mechanism leading to the anabolic effect of teriparatide
is not fully understood, but it has been shown to enhance

osteoblast formation from its circulating precursors and prevent
osteoblast apoptosis'. The effects of parathyroid hormone are
maximal at skeletal sites which are predominantly composed
of trabecular bone such as the spine.

Teriparatide (Forteo) is a recombinant human parathyroid
hormone (1-34) (PTH [1-34]) and is the only available
anabolic agent for the treatment of osteoporosis. It is indicated
for the treatment of women with postmenopausal osteoporosis
who are at high risk of fracture, who have been intolerant
of previous osteoporosis therapy, or in whom osteoporosis
treatment has failed to increase bone mass. It is indicated in
men with idiopathic or hypogonadal osteoporosis who are at
high risk of fracture, who have been intolerant of previous
osteoporosis therapy, or in whom osteoporosis therapy has
failed. Teriparatide is also approved for the treatment of
patients with glucocorticoid-induced —osteoporosis. The
approved dosage of teriparatide is 20 pg once daily injected
subcutaneously. Teriparatide is dispensed in a glass cartridge
that is preassembled into a disposable multiple-dose pen
syringe device designed to provide 28 doses®.

Itiscontraindicated in patients with pre-existing hypercalcemia,
severe renal impairment, pregnancy, breast-feeding mothers,
history of bone metastases or skeletal malignancies, and
patients who are at an increased baseline risk for osteosarcoma
including those with Paget disease, unexplained elevated
alkaline phosphatase, children and young adults with open
epiphyses or prior radiotherapy of the skeleton®. Patients with
monoclonal gammopathies of uncertain significance (MGUS)
should also not be given teriparatide. Before treatment with
teriparatide, levels of serum calcium, PTH, and 25(OH)D

need to be monitored.

Teriparatide is given for a maximum of 2 years, Initial studies
using a combination of concurrent PTH and bisphosphonate
therapy showed decreased benefit compared with therapy with
either agent alone; therefore, the general recommendation is
that these drugs be given separately and in sequence'?. When
use of teriparatide is stopped, bone density declines quickly
during the following year, although fracture reduction may
persist for 1 or 2 years. Use of alendronate after teriparatide
therapy prevents this loss and in some cases will be associated
with a further increase in BMD*.

Most studies with PTH have been performed on women. The
medication decreases the risk of vertebral and nonvertebral
fractures to the same extent as bisphosphonates. It has been
shown to increase bone mineral density at the spine and hip
and to reduce the relative risk of vertebral fractures by 65 %
and nonvertebral fractures by 55 % over 18 months compared
to placebo®.

A study performed by an Austrian group using PTH 1-84
to treat pelvic fractures in postmenopausal women with
osteoporosis demonstrated that this anabolic agent has
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the ability to both increase the rate of union and enhance
the speed of the process. In addition to improved fracture
healing, treatment with PTH 1-84 was also associated with
a significant decrease of pain and improved function over the
placebo arm. This clinical study supports the extensive animal
data that predicted a clear role for PTH in fracture repair®.

DENOSUMAB:

Denosumab (Prolia) is a humanized monoclonal antibody
directed against the receptor activator of the nuclear factor-
kappa B ligand (RANKL), which is a key mediator of the
resorptive phase of bone remodeling. It decreases bone
resorption by inhibiting osteoclast activity. Denosumab is
approved by the FDA for the treatment of osteoporosis in
postmenopausal women at high risk of fracture. Denosumab
reduces the incidence of vertebral fractures by about 68 %, hip
fractures by about 40 %, and nonvertebral fractures by about
20 % over 3 years’. Denosumab is also indicated to increase
bone mass in men at high risk of fracture, treat bone loss in
women with breast cancer on aromatase inhibitor therapies,
and to treat bone loss in men receiving gonadotropin-reducing
hormone treatment for prostate cancer who are at high risk for
fracture. Because the overactivity of RANKL is a major factor
in bone loss in patients with autoimmune and inflammatory
disorders, such as ulcerative colitis, denosumab may become
first-line therapy for these patients®’. No dose adjustment is
required in patients with renal impairment. Hypocalcaemia
should be corrected by adequate intake of calcium and vitamin
D before initiating therapy. Side-effects include skin infection,

predominantly cellulitis, and hypocalcaemia.

STRONTIUM RANELATE:

Strontium ranelate is not approved by the FDA, but is licensed
(oral formulation of 2 g/day) for restricted use for the prevention
of vertebral and nonvertebral osteoporotic fractures in the EU,
in patients where bisphosphonate treatment has failed or is
contraindicated. Divalent strontium ions have the capacity to
substitute for calcium within bone without adversely affecting
mineralization. Strontium ranelate (Protelos) increases BMD
and reduces the risk of vertebral and nonvertebral fractures®.
Because of an increase in the risk of myocardial infarction in
individuals taking strontium ranelate, this drug should only be
used to treat severe osteoporosis in postmenopausal women
and men at high risk of fracture, for whom treatment with
other approved drugs is not possible. It should not be used in
patients with established, current or past history of ischaemic
heart disease, peripheral arterial disease and/or cerebrovascular

disease, or those with uncontrolled hypertension®.

THE NEXT GENERATION THERAPEUTICS:

It is demonstrated that further therapeutic advances are
continuing in the management of osteoporosis. The long-term
follow studies with denosumab give comfort that treatment
up to 10 years will show continued benefits in terms of bone
mass and structural changes with, in all likelihood, maintained
antifracture efficacy. Studies presented examining the potential
for the antiresorptive agents, odanacatib (Cathepsin K
Inhibitor) and abaloparatide,(Recombinant PTHrP analogue)
suggest that these new treatments may well have a role in the
clinic very soon when approved by licensing authorities. There
are some very encouraging results about the romosuzumab,

the antisclerostin antibody, as being the new anabolic therapy.

REFERENCES:

1. Adler RA, El-Hajj Fuleihan G, Bauer DC, Camacho
PM, Clarke BL, Clines GA, Compston JE, Drake MT,
Edwards BJ, Favus M], Greenspan SL, McKinney R Jr,
Pignolo RJ, Sellmeyer DE. Managing Osteoporosis in
Patients on Long-Term Bisphosphonate Treatment:
Report of a Task Force of the American Society for Bone
and Mineral Research. J Bone Miner Res 2016; 31 (1): 16-
35.

2. Barrett-Connor E, Mosca L, Collins P, Raloxifene Use
for The Heart (RUTH) Trial Investigators Effects of
raloxifene on cardiovascular events and breast cancer
in postmenopausal women. N Engl | Med 2006; 355(2):
125-137.

3. Black DM, Thompson DE, Bauer DC, Ensrud K,
Musliner T, Hochberg MC, Nevitt MC, Suryawanshi S,
Cummings SR; Fracture Intervention Trial. Fracture risk
reduction with alendronate in women with osteoporosis:
the Fracture Intervention Trial. FIT Research Group. J
Clin Endocrinol Metab 2000; 85(11): 4118-4124.

4. Black DM, Bilezikian JP, Ensrud KE, Greenspan SL,
Palermo L, Hue T, Lang TF, McGowan JA, Rosen CJ;.
PaTH Study Investigators. One year of alendronate after
one year of parathyroid hormone (1-84) for osteoporosis.
N Engl ] Med 2005; 353: 555— 565.

5. Black DM, Delmas PD, Eastell R, Reid IR, Boonen S,
Cauley JA, Cosman F, Lakatos P, Leung PC, Man Z,
Mautalen C, Mesenbrink P, Hu H, Caminis J, Tong K,
Rosario-Jansen T, Krasnow ], Hue TF, Sellmeyer D,
Eriksen EF, Cummings SR; HORIZON Pivotal Fracture
Trial. Once-yearly zoledronic acid for treatment of
postmenpausal osteoporosis. N Eng/ J Med 2007; 356(18):
1809-1822.

The Journal of Turkish Spinal Surgery | 181



6.

10.

11.

12.

13.

Chesnut CH 3rd, Skag A, Christiansen C, Recker
R, Stakkestad JA, Hoiseth A, Felsenberg D, Huss H,
Gilbride J, Schimmer RC, Delmas PD. Oral Ibandronate
Osteoporosis Vertebral Fracture Trial in North America
and Europe (BONE). Effect of oral ibandronate
administered daily or intermittently on fracture risk in

postmenopausal osteoporosis. J Bone Miner Res 2004;
19(18): 1241-1249.

Committee to Review Dietary Reference Intakes for
Vitamin D and Calcium, Food and Nutrition Board,
Institute of Medicine. Dietary Reference Intakes for
Calcium and Vitamin D. Washington, DC: National
Academy Press, 2010.

Cosman F, de Beur SJ, LeBoff MS, Lewiecki EM,
Tanner B, Randall S, Lindsay R; National Osteoporosis
Guide and
Treatment of Osteoporosis. Osteoporos Int 2014; 25(10):
2359-2381.

Foundation. Clinician’s to Prevention

Cummings SR, San Martin J, McClung MR,Siris ES,
Eastell R, Reid IR, Delmas P, Zoog HB, Austin M, Wang
A, Kutilek S, Adami S, Zanchetta J, Libanati C, Siddhanti
S, Christiansen C. Denosumab for prevention of fractures

in postmenopausal women with osteoporosis. N Eng/ |

Med 2009; 361(8): 756-765.
D’Amelio P, Tamone C, Sassi F, D’Amico L, Roato

I, Patan¢ S, Ravazzoli M, Veneziano L, Ferracini R,
Pescarmona GP, Isaia GC. Teriparatide increases the

maturation of circulating osteoblast precursors. Osteoporos

Int 2012; 23(4): 1245-1253.

Ettinger B, Black DM, Mitlak BH, Knickerbocker RK,
Nickelsen T, Genant HK, Christiansen C, Delmas PD,
Zanchetta JR, Stakkestad ], Gliier CC, Krueger K, Cohen
FJ, Eckert S, Ensrud KE, Avioli LV, Lips P, Cummings
SR. Reduction of vertebral fracture risk in postmenopausal
women with osteoporosis treat- ed with raloxifene: results
from a 3-year randomized clinical trial. Multiple Outcomes
of Raloxifene Evaluation (MORE) Investigators. JAMA
1999; 282(7): 637-645.

Finkelstein JS, Hayes A, Hunzelman JL, Wyland JJ,
Lee H, Neer RM. The effects of parathyroid hormone,

alendronate, or both in men with osteoporosis. IV Eng/ |
Med 2003. 349(13): 1216-1226.

Grady D, Cauley JA, Stock JL, Cox DA, Mitlak BH,
Song J, Cummings SR. Effect of Raloxifene on all-cause
mortality. Am J Med 2010; 123(5): 469. ¢1-7.

14.

15.

16.

17.

18.

19.

20.

21.

Harris ST, Watts NB, Genant HK, McKeever CD,
Hangartner T, Keller M, Chesnut CH 3rd, Brown ],
Eriksen EF, Hoseyni MS, Axelrod DW, Miller PD. Effects
of risedronate treatment on vertebral and nonvertebral

fractures in women with postmenopausal osteoporosis.

JAMA 1999; 282(14): 1344-1352.

Holick MF, Binkley NC, Bischoff-Ferrari HA, Gordon
CM, Hanley DA, Heaney RP, Murad MH, Weaver CM,;
Endocrine Society. Evaluation, treatment, and prevention
of vitamin D deficiency: an Endocrine Society clinical
practice guideline. J Clin Endocrinol Metab 2011; 96(7):
1911-1930.

Johnell O, Kanis JA. An estimate of the worldwide
prevalence and disability associated with osteoporotic

fractures. Ostegporos Int 2006; 17(12): 1726-1733.
Kanis JA, Borgstrom F, Zethraeus N, Johnell O, Oden A,

Jonsson B. Intervention thresholds for osteoporosis in the

UK. Bone 2005; 36(1): 22-32.

Kanis JA, Burlet N, Cooper C, Delmas PD, Reginster JY,
Borgstrom F, Rizzoli R; European Society for Clinical
and Economic Aspects of Osteoporosis and Osteoarthritis
(ESCEQ). European guidance for the diagnosis and
management of osteoporosis in postmenopausal women.

Ostegporos Int 2008; 19(4): 399-428.

Khosla S, Burr D, Cauley J, Dempster DW, Ebeling
PR, Felsenberg D, Gagel RE, Gilsanz V, Guise T, Koka
S, McCauley LK, McGowan J, McKee MD, Mohla
S, Pendrys DG, Raisz LG, Ruggiero SL, Shafer DM,
Shum L, Silverman SL, Van Poznak CH, Watts N, Woo
SB, Shane E; American Society for Bone and Mineral
Research. American Society for Bone and Mineral
Research. Bisphosphonate-associated osteonecrosis of
the jaw: report of a task force of the American Society for
Bone and Mineral Research. J Bone Miner Res 2007; 22:
1479-1491.

Kidney Disease: Improving Global Outcomes (KDIGO)
CKD-MBD Work Group. KDIGO clinical practice
guideline for the diagnosis, evaluation, prevention, and
treatment of chronickidney disease-mineral and bone
disorders (CKD-MBD). Kidney Int Suppl 2009; 76(suppl
113): S1-S130.

Lindsay R, Pack S, Li Z. Longitudinal progression

of fracture prevalence through a population of

postmenopausal women with OStCOpOI‘OSiS. OSfEOPOTOS Int

2005; 16(3): 306-312.

182 | The Journal of Turkish Spinal Surgery



22.

23.

24.

25.

26.

Lindsay R, Gallagher JC, Kagan R, Pickar JH, Constantine
G. Efficacy of tissue-selective estrogen complex of
bazedoxifene/conjugated  estrogens for osteoporosis
prevention in at-risk postmenopausal women. Ferzil Steril

2009; 92(3): 1045-1052.

Meunier PJ, Slosman DO, Delmas PD, Sebert JL., Brandi
ML, Albanese C, Lorenc R, Pors-Nielsen S, De Vernejoul
MC, Roces A, Reginster JY. Strontium ranelate: dose-
dependent effects in established postmenopausal vertebral

osteoporosis — a 2-year randomized placebo controlled

trial. J Clin Endocrinol Metab 2002; 87(5): 2060—-2066.

Neer RM, Arnaud CD, Zanchetta JR, Prince R, Gaich
GA, Reginster JY, Hodsman AB, Eriksen EF, Ish-Shalom
S, Genant HK, Wang O, Mitlak BH. Effect of parathy-
roid hormone (1-34) on fractures and bone mineral

density in postmenopausal women with osteoporosis. NV

Engl ] Med 2001; 344(19): 1434-1441.

Peichl P, Holzer LA, Maier R, Holzer G. Parathyroid
hormone 1-84 accelerates fracture-healing in pubic bones
of elderly osteoporotic women. J Bone Joint Surg 2011; 93-
A(17): 1583-1587.

Postmark Drug Safety Information for Patients and
Providers-Questions and Answers: Changes to the
Indicated Population for Miacalcin (calcitonin-salmon).
U.S. Food and Drug Administration, 2014.

27.

28.

29.

30.

31.

32.

33.

Prentice RL, Pettinger MB, Jackson RD, Wactawski-
Wende ], Lacroix AZ, Anderson GL, Chlebowski RT,
Manson JE, Van Horn L, Vitolins MZ, Datta M, LeBlanc
ES, Cauley JA, Rossouw JE P. Health risks and benefits
from calcium and vitamin D supplementation: Women’s

Health Initiative clinical trial and cohort study. Oszeoporos
Int 2013; 24(2): 567-580.

Quattrocchi E, Kourlas H. Teriparatide: a review. Clin
Ther 2004; 26(6): 841-854.

Reginster JY. Cardiac concerns associated with strontium
ranelate. Expert Opin Drug Saf 2014; 13(9): 1209-1213.

Saag KG, Emkey R, Schnitzer TJ, Brown JP, Hawkins F,
Goemaere S, Thamsborg G, Liberman UA, Delmas PD,
Malice MP, Czachur M, Daifotis AG. Alendronate for
the prevention and treatment of glucocorticoid-induced
osteoporosis.  Glucocorticoid-Induced ~ Osteoporosis
Intervention Study Group. N Eng/ | Med 1998; 339(5):
292-299.

Schwarz EM, Ritchlin CT. Clinical development of anti-
RANKL therapy. Arthritis Res Ther 2007; 9 (Suppl.1): S7.

Thompson RN, Phillips JR, McCauley SH, Elliott JR,
Moran CG. Atypical femoral fractures and bisphosphonate
treatment: experience in two large United Kingdom
teaching hospitals. / Bone Joint Surg 2012; 94-B(3): 385—
390.

Tuzun S, Eskiyurt N, Akarirmak U, Saridogan M, Senocak
M, Johansson H, Kanis JA; Turkish Osteoporosis Society.
ncidence of hip fracture and prevalence of osteoporosis
in Turkey: the FRACTURK study. Osteoporos Int 2012;
23(3): 949-955.

The Journal of Turkish Spinal Surgery | 183






Volume: 27, Issue: 3, July 2016 pp: 185/194

REVIEW ARTICLE / DERLEME

REHABILITATION FOR PATIENTS WITH
PARAPLEGIA

“e

a PARAPLEJIK HASTALARDA REHABILITASYON
@ turkish

. .
Ferda OZDEMIR SUMMARY:

Paraplegia is an impairment in motor and/or sensory function of the lower extremities as a result
of spinal cord injury. Spinal cord injury (SCI) is a devastating condition that requires intensive and
specialized clinical rehabilitation. The area of the spinal canal which is affected in paraplegia is
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either the thoracic, lumbar, or sacral regions. Rehabilitation of these injuries has an increasingly
important role. The primary goals of rehabilitation are prevention of secondary complications,
maximization of physical functioning, and reintegration into the community. Frequent
complications after SCl include neurogenic bladder, neurogenic bowel, urinary tract infections,
pressure ulcers, orthostatic hypotension, fractures, deep vein thrombosis, spasticity, heterotrophic

ossification, contractures, autonomic dysreflexia, pulmonary and cardiovascular problems, and
depressive disorders.

The interdisciplinary approach of the rehabilitation team is important for the optimal care of
individual with SCI. The treatment team may include a physiatrists, physical therapist, occupational
therapist, orthotist, nurse, and mental health provider. A comprehensive rehabilitation program
is essential to optimize functional independence. The program should address functional goals
related to mobility, transfer, and self care as well as issues related to health maintenance and self
advocacy.

Key Words: Paraplegia, spinal cord injury, rehabilitation

Level of Evidence: Review Article, Level V

OZET:

Parapleji omurilik yaralanmasi sonucu gelisen alt ekstremitedeki motor ve / veya duyusal
fonksiyonlarinda bir bozulmadir. Spinal kord yaralanmasi (SKY), yogun ve 6zellikli rehabilitasyon
gerektiren yikici bir durumdur. Paraplejide spinal kanalin torakal, lomber veya sakral bolgesi
etkilenir. Bu yaralanmalarda rehabilitasyonun roli giderek artmaktadir. Rehabilitasyonun birincil
hedefleri, sekonder komplikasyonlarin 6nlenmesi, fiziksel fonksiyonun arttirilmasi ve bireyin
topluma yeniden kazandirilmasidir. Noérojenik mesane ve badirsak, idrar yolu enfeksiyonlari,
basing Ulserleri, ortostatik hipotansiyon, kiriklar, derin ven trombozu, spastisite, Heterotopik
ossifikasyon, kontraktirler, otonomik disrefleksi, pulmoner ve kardiyovaskdler problemler ve
depresif bozukluklar SKY sonrasinda sik goriilen komplikasyonlardir.

SKY'li ile bireyin rehabilitasyondan optimal yararlanimi igin rehabilitasyon ekibinin uyum icinde
yaklasimi 6nemlidir. Tedavi ekibi fizik tedavi uzmani, fizyoterapist, is-ugrasi terapisti, ortotist,
hemsire ve psikologdan olusabilir. Kapsaml bir rehabilitasyon programinda, fonksiyonel
bagimsizligi en iyi duruma getirmek gereklidir.

Rehabilitasyon programi, saglk bakimi ve kendini savunma ile ilgili konularin yani sira mobilite,
transfer ve kendine bakim ile ilgili fonksiyonel hedefleri de ele almalidir.
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INTRODUCTION:

Paraplegia is a medical condition involving impairment in
motor or sensory function of the lower extremities, which is
a classification of paralysis, the universal term to describe the
loss of movement or sensation following damage to a nerve in

the bOdy9’12’24’33.

Spinal cord injury (SCI) occurs through various countries
throughout the world with an annual incidence of 15 to 40
cases per million. Paraplegia is predominantly the result of a
spinal cord injury. Traumatic causes are between 70 % and 80
% of the total number of spinal cord injuries. Car accidents are
the most common causes, followed by sports accidents, suicide

attempts, gunshot and stabbing injuries®®?.

CLASSIFICATION:

The extent of the paralysis depends on the level of the spinal
cord at which the damage occurs. The area of the spinal canal
that is affected in paraplegia is either the thoracic, lumbar,
or sacral regions. The condition occurs due to damage to the
cellular structure of the spinal cord within the spinal canal. An
injury to the upper thoracic (T'1 to T8), which is approximately
adjacent to the chest, often results in poor trunk control. This
can include impairment in breathing. Lower thoracic injuries
(T-9 to T-12) retain good truck control and good abdominal
muscle control. The sitting balance of people with lower spinal
cord injuries is usually very good. Lumbar and sacral injuries
result in decreased control of the hip flexors and legs.

There is a strong relationship between functional status, type of
injury (complete or incomplete) and level of injury. Complete
injury is an injury where there is a complete loss of motor and
sensory functions at the distal level of injury. In incomplete
injury, sensory and motor functions below the neurological
level and in the lower sacral segments are partially preserved.
This allows deep anal sensation and/or anal mucocutaneous
superficial sense to be preserved. The status of the lesion is not
definite until the end of the spinal shock period. An increase
in reflex activity is a positive indicator even though signs
indicating the end of this period are disputed.

Classification of spinal cord injuries is made by American
Spinal Injury Association (ASIA) according to motor and
sensory functions. In 2011 ASIA Disorder Scale was revised.
The term “deep anal pressure” took the place of “deep anal
sense”. In the latest “International Standards for Neurological
Classification of Spinal Cord Injury (ISNCSC)”, the term

skeletal level is not included®1.

e A- Complete: No motor or sensory function is preserved
in the sacral segments S4-S5.

e B- Incomplete: Sensory but not motor function is
preserved below the neurological level and includes the
sacral segments S4-S5.

e C- Incomplete: Motor function is preserved below the
neurological level, and more than half of key muscles below
the neurological level have a muscle grade less than 3.

e D- Incomplete: Motor function is preserved below the
neurological level, and at least half of key muscles below
the neurological level have a muscle grade of 3 or more.

e E-Normal

MECHANISMS OF INJURY:

Spinal cord blood flow has decreased significantly in the
15 minutes following the spinal cord trauma and will keep
decreasing in the first following days. Injuries can be aggravated
by blood pressure disorders. In addition, white cells gather
at the level of injury in 8 to 24 hours. These inflammatory
phenomena are causing edema that aggravates injuries. They
also occur during the healing process. Furthermore, there are
various interactions between complex biochemical phenomena
that can be described. They end up causing the progressive
destruction of the nerve tissue’.

SIGNS AND SYMPTOMS:

There are many signs and symptoms of damage to the spinal
9,12,33

cord related to its physiology
They include

Motor disorders:

Sensory disorders

Pain

Urethral and anal sphincter disorders
Genital and sexual disorders
Respiratory disorders

Autonomic nervous system disorders
Other associated disorders

Motor disfunctions:

Paralysis or paresis is a result of damage in voluntary motor
control. Distribution of paralysis depends on the injury level.
Autonomic motor control is occurs in two forms. Hypertonia
is an increase in muscle activity which is due to disruption
between the spinal cord and central nervous centers regulating
motor control. This is followed by mobilization of limbs and
spasticity in which with increased speed stiffening against
muscle stretching occurs. Hypotonia, flaccid paralysis, is a loss
of tonus triggering the flaccid state of muscles. This state is
due to complete or partial injury associated with specific root

levels. It can be temporary or permanent state”'%.

Sensory disfunctions:
Spinal cord injuries affect superficial and deep sensibility.
Multiple levels of damage may be present in patient. When

tactile sensibility is preserved and pain sensation is totally lost,
risk of unintentional injury or burn can occur even without
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noticing. In case of total loss of sensibility, there is increased
risk of developing pressure sores. Knowledge of the exact
position of the body in space, pressure and shear force exerted
on the skin is determined by deep sensibility. Deep sensibility
disorders lead to, trunk balance problems, associated with
paralysis of abdominal muscles, and feelings of “vertigo” or

fear of heights'2.

Pain:

There are two main categories of pain as injury pain (at
the injury level), through radicular pain (nerve root injury)
depending on the spinal injury and pain arising on the visceral,
vascular and muscular parts that are below the injury level®.

Urethral and anal sphincter disfunctions:

Urinary bladder disorders are caused by impaired motor
control, sensibility and reflexes. If there is a delay in treatment
of initial period of total retention, urinary and fecal overflow
may occur. Over filling of bladder and rectum which cannot be
emptied fully cause involuntary overflow of small amounts of
urine and feces. For this reason, it is necessary to use aids for

evacuation of bladder and bowel>'3?,

Genital and sexual disorders:

Genital and sexual function are deeply changed. When the
injury is complete and located in the sacral segment of the
spinal cord, the reflex erection potential is compromised.
However, psychogenic erection potential is preserved. Through
using appropriate stimulation techniques and physical stimuli,
it is possible to achieve erections in other cases. When
segmental levels D11, D12, and L1 are far from the damaged
level, ejaculation is to be considered. Otherwise, appropriate
techniques are implemented, often requiring an appointment
with a paraplegia specialist.

In women, sensations during sexual intercourses are affected by
complete analgesia of the perineum. As long as lumbosacral
reflex pathways are intact, orgasm remains possible. After
sustaining traumatic spinal cord injuries, women become
fertile again after 1 to 9 months without periods and can
get pregnant and carry their pregnancies to term. Rigorous
monitoring is necessary. Delivery can be achieved through
natural or vaginal birth. Especially if there is a risk of
hyperreflexia, epidural anesthesia may be performed. When
the mother’s abdominal muscles are paralyzed, forceps are
used. The decision of using contraception is considered after a
careful overall physical assessment due to the increased risk of

phlebitis and infections'.

Respiratory disorders:

Impairment of respiratory muscles such as, abdominal and
intercostal muscles lead to respiratory disorders.

Circulatory disorders:

Impaired venous drainage of the blood returning to the heart
lead to circulatory disorders with cardiovascular deconditioning
during physical effort. Flaccid paralysis, leads to a venous stasis
aggravated by a vasoplegic syndrome.

Forced immobilization leads to bone demineralization, or
osteoporosis, and increased risk of urinary calculi.

REHABILITATION:

Specialized rehabilitation care is prepared by physiatrist and a
rehabilitation team. The goal of the treatment is to enable the
injured individual to regain the fullest level of independence
possible, using all the residual force potential of the muscles
located above the level of injury, and learning to control residual
tunctions located at the level of injury and below. In addition,
the patient care during the early stages of the disorder must
be particularly concerned with preventing complications that

may stand in the way of successful rehabilitation®'>!5%,

Trauma caused by SCI has a long, expensive treatment
and rehabilitation process which results in biophysical,
psychosocial and economic problems. Treatment of SCI is a
long time treatment which starts with acute interventions and
early surgical procedures®.

In the beginning of the treatment patient cannot perform daily
activities by themselves. With physiotherapy patients range of
motion in the joints will improve and muscle atrophy will be
avoided. Physiotherapy will help to maintain muscle function
at the highest possible level that can be expected.

According to the level of injury expected functions in the
treatment’:

T11-T12 levels:

Patients are independent in daily living activities, bowel-
bladder care, using a manual wheelchair and transferring.
The target is therapeutic ambulation in upper thoracic
injury patients. They cannot socially ambulate. Body control
is present in lower thoracic injury patients and they may be
ambulant at home with lower extremity orthoses and a walker.

L1-L2 levels:

They are fully independent in activities of daily living and
personal care. They may be ambulatory with long leg walking
device for short distances but they need a wheelchair for a long
distance.

L3-L4 levels:

Patients can lock the knee fully and dorsiflexion of the ankle
can be partly made. Patients can ambulate socially with elbow
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crutches and ankle foot orthoses. They are independent in

bowel and bladder care.

L5 and lower:

They are independent in all activities.

Functional recovery can be measured by various outcome
measures including the Modified Bartel Index (MBI),
the Quadriplegia index of function (QIF), the Functional
(FIM) and the
independence measure (SCOM) to name but a few. The above

Independence Measure Spinal  cord
measures are objective tools that do not take into consideration
the patient’s opinion and needs. In addition they measure
activity and do not include participation measures such as

community integration and employment’.

Positioning:

For to protect the articular structure and maintain the
optimal muscle tonus positioning of joints is important. The
extent of the paralysis and the preference of the health care
provider determine the type of the bed to be used in patient
with paraplegia. Patients with spinal cord injuries must be
turned frequently and receive special skin care to avoid the

development of pressure ulcers®'6.

Proper positioning of the feet and legs will help prevent
contractures, foot drop, and ankylosis. Sand bags and pillows
are useful in positioning. Positioning can also be achieved with
plaster splints or more rigid orthotics. Ankle foot orthosis,
knee-ankle foot orthosis or static ankle foot orthosis are

mainly used for positioning™.

In the end of bed rest, corsets are used for fixation and
supporting the spine when patient moves to sitting position.
Thoracic and upper lumbar region fractures are treated
with hyperextension corsets or plaster plastic body jackets.
A knight-type corset is preferred to support the fractures at
the lower of L2 vertebrae. Knight-Taylor type corsets restrict
flexion and extension of the trunk without effecting rotation.
Plaster or plastic body jacket corsets should be used to restrict

movements in all directions?!.

Therapeutic exercise:

Therapies generally focus on reducing muscle tone, maintaining
or improving range of motion and mobility, increasing strength
and coordination, and improving comfort. There are specific
programs applied to avoid complications such as frozen joints,
contractures or bedsores. Physical therapists will assess joint
motion, muscle strength and endurance, posture, pain, heart
and lung function and performance of daily living activities
to develop an individualized program. Therapies may include
stretching, aerobic exercises and strengthening.

They may also include gait training and appropriate use of
assistive devices, such as canes, braces, and walkers; balance
and coordination activities; transfer training such as how to
get from bed to wheelchair or from wheelchair to car; and
training in how to fall to minimize possible damage. Massage,
ultrasound, electrical stimulation or whirlpool can also be
used in therapies. Sessions with a physical therapist generally
last just a few months or less. Emphasis usually is on the
establishment of a home program with periodic follow-up

sessions (Figure-1)*824,

Figure-1. Application of electrical stimulation to a patient
with paraplegia

Treatment is carried out progressively with a set of customized
routine exercises based on the individual’s capacity. A program
of therapeutic exercise, including passive and active exercises,
is initiated to maintain any remaining muscle function and
to restore as much muscle activity in the affected parts as

8,12

possible

Passive exercises should be done intensively to resolve
contractures, muscle atrophy and pain during the acute period
of hospitalization in patients with complete injury. These
exercises should be done in a flaccid period at least once a day
and at least 2-3 times a day in the presence of spasticity.

Active exercise has three types:
a) Stretching/Flexibility Exercises:

These exercises are slow, sustained lengthening of the muscle.
Stretching improves flexibility through their full range of
motion. Stretching also can reduce muscle spasticity and
cramps and may also reduce problems such as tendonitis and
bursitis. To be effective, stretching routines must be done
regularly, usually once or twice a day. Stretch as far as you
can and hold the stretch for 10 seconds and then ease back.
Stretching should be performed slowly. Stretching also should
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be done before and after other exercises to prevent muscle
strain and soreness and to help avoid injuries’.

b) Aerobic Exercises:

These exercises are steady exercise using large muscle groups.
Aerobic exercise strengthens your heart and lungs and improves
your body’s ability to use oxygen. It also reduces fatigue,
increases energy levels and helps you sleep better, control your
weight, and lift your spirits. It is generally recommended to
gradually work up to three or four sessions per week, each
lasting 15 to 60 minutes.

Include a 5-minute warm-up (including stretching) before
the activity and 5 to 10 minutes of a cool down (stretching
and slower activity) afterwards. Walking, stationary bicycling,
water exercises and chair exercises are excellent choices.
Wialking is recommended according to your ability, comfort

and safety. Even short, slow walks can provide benefit.

Aquatic exercises and swimming provide optimal exercise
conditions. Water eliminates the effects of gravity, allowing
weakened limbs to attain a greater range of motion. Water also
helps support the body so there is less stress on hips, knees,
and spine. Exercises in the water can help increase muscle
power and endurance and help mobilize joints and muscles.
They also help to relax muscles and improve coordination.
Temperature and the level of the water are adjustable. Warm
water can be especially good for stiff, sore joints. Exercises can
be done in shallow water.

Stationary bicycling is a great way to improve fitness without
putting stress on hips, knees, and feet. Chair exercises can
provide a great workout and easily incorporate strengthening

and stretching exercises®®%.

o) Strengthening Exercises:

These exercises are repeated muscle contractions until the
muscle becomes tired. Strengthening exercises help increase
muscle tone and improve the quality of muscles. This
enhances mobility and provides energy and a positive sense
of well-being. Strong hip and leg muscles are needed to lift
the legs to walk, and strong arm muscles are needed to carry
out daily functions. Strong abdominal and back muscles help
maintain correct posture and can counter pain resulting from
poor gait, poor posture or the use of mobility aids. Knowing
which muscles need to be strengthened and how to perform
the exercise without over-stressing the joints is important'.

Functional Ambulation:

The success of splints or other attempts for functional
ambulation depends on whether the injury is complete or
incomplete and the injury level. Irrespective to the level of

injury, incomplete SCI patients have a potential to walk. T12
is accepted for to start point of functional ambulation level.

Mobilization in parallel bars and stabilization of trunk and
pelvis is obligatory. Mobilization in the parallel bars, standing
and balance training exercises should be started and the
patient could be supported by a posterior shell in the parallel
bars during this period (Figure-2).

Figure-2. Standing and balance training exercises with
parallel bars

A long and locked knee joint walking device is utilized,
ensuring the integrity and stability of the lower extremity
joints in patients after the upright standing with a posterior
shell. Standing is beneficial in reducing spasticity, depression
and risk for deep vein thrombosis, pressure ulcers and improves
recovery of bowel and bladder function.

In chronic stage ambulation, walkers, crutches and orthoses
are used. Orthosis or crutches make walking possible outside
the parallel bars for patients with pelvic control. In patients
with normal muscle strength of quadriceps femoris, patient
can walk with elbow crutches and orthosis without need for
wheelchair.

Parawalker (hip guidance orthosis) is necessary for ambulation
in patients with complete C8-T'12 injury. Easy mobility in SCI
is achieved by decreasing the weight of the walking devices.
The cost increases in proportion to the increased technological
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features. The shape, type and weight of the material which
is used in the device effect the oxygen consumption, energy
expenditure and walking speed'>*.

Robotic training is a newly applied technique which is
becoming popular day by day. After training, manual muscle
test scores of wrist extensor, finger flexor and finger abductor
are significantly increased. Another study demonstrated that
the robotic-assisted gait training using the locomat system
improved the functional outcome of subacute SCI patients
(Figure-3)".

Figure-3. Use of the Locomat system for training of walking
in patient with paraplegia

Bladder and urethral sphincter retraining exercises:

Bladder and urethral sphincter retraining exercises are used
to restore a normal continence/micturition cycle that is
compatible with social life and achieve complete bladder
emptying with each act of urination.

By intensive bladder training bladder control can be achieved.
Due tounawareness of need to urinate, patients with neurogenic
bladder require training to initiate urination. Patients with
reflex bladder emptying require training techniques that make
reflex emptying more effective. Suprapubic pressure helps

urine flow when there is no reflex. In case of need intermittent
catheterization can be applied by a nurse or patients themselves.

Training must be aimed to avoid over distention and dribbling
when the patient has flaccid bladder with paralysis at second,
third or fourth sacral segment. Catheters, penile clamps or
other collecting devices are required when bladder control is
not achieved to a certain degree?.

Complications of bladder such as urinary tract infections
and calculi formation are seen in patients with paralysis.
The formation of bladder stones results from incomplete
emptying of the bladder, with pooling of urine and inadequate
elimination of wastes. Formation of stones can be minimized

by drinking 2500- 3000 ml of fluid daily.

As in bladder training, the program for bowel training is
designed according to the individual needs of the patient and
ability to work with those who are developing the program.
Abdominal distention and fecal impaction are seen in flaccid
bowel. The patient may have fecal incontinence as well as
frequent accumulations of flatus and fecal material in the
lower intestine. Bowel control methods uses in patients to
achieve regular defecation. It is important to make the training
according to patient’s status in regard to nerve damage and
potential for rehabilitation. Fluid and food intake should also
be regulated in the training. By using appropriate stimulation
techniques normal defecation reflex can be achieved. Manual
bowel evacuation techniques are used when reflex is impaired.
Intestinal transit is eased by balanced diet which is rich in
fibers and large amounts of liquids and regular 15 minutes

abdominal massages™?.

Prevention of pressure sores:

Pressure sores are commonly seen in patients with paraplegia.
For this reason it is important to teach the patient prevention
and monitoring techniques. The risk for pressure sores can be
reduced by using specialized wheelchairs, seating systems and
mattresses. Skin care should be taken meticulously. In case
of unexpected leaks it is important to define the underlying
etiology for to take appropriate preventive measures and
take care with changing clothes and garnitures. Insensible
body parts should be kept far from heat sources especially
for to protect legs and feet burns. In case of redness in skin,
the golden rule is to eliminate all pressure on this area until
redness disappears or fades significantly. If pressure sores occur,
patients can experience prolonged periods of time where they
cannot sit.

Prevention of pressure sores in paraplegic patients can be
achieved by lifting buttocks regularly in sitting position,
changing positions regularly in lying position, avoiding sitting
on hard surfaces by using a cushion, foam or gel, routine
inspection of the skin with a mirror or by palpating gently
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the areas at risk and keeping skin dry and clean (especially
perineal area)*3.

Orthostatic hypotension:

Patients with a long period of lying in bed are likely to have
orthostatic hypotension. While patients are sitting and being
lifted up, syncope can be seen due to low blood pressure. For
patients with this condition a tilt table may be useful (starting
from 45 degrees for 30 min a day). Patient’s complaints or
state determines the degree. Blood pressure reflex is stimulated
to a sufficient and persistent limit with standing upright. The
patients adapt to sit and stand and are prepared to transfer
and balance. When the patient comes to the upright position
with a tilt table, the patient should be in a sitting position
on the edge of the bed 3-4 times a day and balance exercises
should be done to maintain this position. In the wheelchair
use and enabling wheelchair transfer, it is important to be
able to sit independently on the edge of the bed. Stability
and strength education for sitting and transportation is the
aim of the rehabilitation. Functional goals must prepare the
patient for movements such sitting up in bed or a wheelchair,
dressing and transfers. ROM and stretching exercises are used
for functional activities. Exercises for sitting, balance and
strengthening of the upper extremities should be done at the
beginning. Patients who can tolerate sitting can begin to push
up, with static and dynamic balance training to transfer to the
wheelchair'.

Respiratory problems:

Deep breathing exercises are useful in hypostatic pneumonia
and other respiratory problems. Proper postural drainage is
ensured by physiotherapist, through focusing on breathing out
and forced coughing. The individual who will perform this
preventative technique is taught how to perform it regularly,
including in cases of bronchopulmonary obstruction?.

Occupational therapy:

Occupational therapy is especially useful to the paraplegic
patient. It helps patients to perform daily activities
independently. It includes learning and training in personal
hygiene care, dressing up, eating and transportation
adaptations, such as wheelchair and adapted car. Occupational
therapy will help the individual to find ways to perform some
daily activities independently. This help may include using
assistive devices or showing the patient a different way to

accomplish tasks than is normally employed®.

Preparation for returning home:

Preparation for returning home is settled immediately after
the prognosis is known and was announced to both patients
and his/her family. All rooms in the house must be accessible

for the patient. If patient cannot achieve full independence
assistance for personal care and for daily living tasks is
required. For manual wheelchair access door width should be
81.5 cm and 86.5 for battery assisted wheelchairs. The height
of electric switches should be 91.5 cm. Insulation and heat
must be provided adequately at home. Door handles must
be the “leverage shaped” type and the height of the door sills
should not impede the passage of a wheelchair for paraplegic
patients. Floor should be hard and without carpet in order to
ease wheelchairs movement. Bath tubs should be mounted
on the wall and must have handles. The kitchen tools height
should be accessible for the patient. Ramp at the entrance to
the house is obligatory'2.,

Transportation:

Rehabilitation team prescribes and adjusts wheelchair for
appropriate pressure distribution with safe and easy driving.
Height, pelvic width, seat length, backrest, seat and arm
support of the wheelchair should be specifically prescribed for
each patient. Upper segment injuries require battery assisted
wheelchairs and manual wheelchair is preferred at lower
segment injuries's.

The most common mode of transportation is the car, which
can be use either by adapting the driving space for paraplegic
patients (hand controls), or adapting the car to allow
wheelchair access.

COMPLICATIONS:
The results of SCI bring damage to independence,

physical function, and cause many complications. Frequent

SCI bladder,

neurogenic bowel, urinary tract infections, pressure ulcers,

complications after include neurogenic
orthostatic hypotension, fractures, deep vein thrombosis,
spasticity, heterotrophic ossification, contractures, autonomic
dysreflexia, pulmonary and cardiovascular problems, and
depressive disorders. The patient’s life expectancy and
quality of life are directly related to these complications.
In the very first hours and during the resuscitation phase,
especially in cases of multiple traumas, the risk of death
is present in traumatic spinal cord injuries with para- and
quadriplegia. It is critical to avoid any complications of the
spinal cord injuries including during casualty collection and
transportation, as well as in positioning of the patient for
complementary examinations. Using positioning devices such
as eggshell mattresses to immobilize patients is the standard
for any transportation until fractures are reduced and fixed
(with lateral restraint devices or through osteosynthesis).
Prevention of pressure sores should start at the same time in
the desensitized areas (special mattresses, frequent position
changes every 2 or 3 hours), particularly as blood pressure and
thermal disorders may be present. Protecting patients against
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bronchial obstruction is often a priority in quadriplegia due
to paralyzed abdominal muscles and inability to cough.
Subsequent onset of pulmonary atelectases (area of the lung
that is no longer ventilated) causing infection is very common.
Frequent position changes and sessions of guided breathing

exercises and chest percussion therapy can prevent this®'2

Afterwards, the complications that may become frequent
are urinary tract (pyelonephritis, cystitis) and genito-
urinary infections (prostatitis, urethritis), kidney and
bladder calculi, as well as thrombophlebitis. Other rare
complications include: osteomas (abnormal bony outgrowths)
or paraosteoarthropathies in large joints (risk of ankylosis),
pathologic fractures occurring at the level of injury and causing
minor trauma due to bone demineralization and the postponed
diagnosis due to analgesia, as well as bowel obstruction caused

by a lack of proper fecal discharge.

Circulatory disorders such as edemas, phlebitis, embolisms are
generally avoided by wearing compression stockings, placing
the person in aslight sloping position during the night (elevated
feet), as well as avoiding clothes that are very tight around the
knees and hips. Monitoring by a specialized physician should
be made once every year or two, or more if required. As for
general follow-up, an attending physician who is aware of the
clinical history should be helpful for every intervention at

home and in treating intercurrent conditions'>*.

PROGNOSIS:
The prognosis will depend upon the severity of the injury. At

the clinical level, it is more likely that individuals who have
sustained an incomplete injury recover immediately compared

to those with a complete injury.

An important feature is the speed of recovery. During the
first weeks following the injury, the prognosis emerges. The
recovery potential decreases very quickly over time after two
months without recovery. Conclusions can be drawn formally
after a post-traumatic follow-up period of 8 months in the case
of spinal cord injuries. This period is 18 months for associated

root and peripheral nerve injuries.

Paraplegics with non-progressive conditions who use manual
wheelchairs for many years tend to rely exclusively on their
arms and shoulders for mobility and transferring. Later in
life this will often cause problems. Their shoulders will have
problems due to the abnormally heavy use. Use of mechanical
assistive devices throughout life helps to preserve their abilities

before damage to the shoulders occurs™'>%.
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SUMMARY:

Ali Fahir Ozer was born in 1953 in Gumushane. He gratuated from Erzurum Ataturk University
in 1976. He completed his residency at Hacettepe University. In 1989 he became an associate
professor and in 1994 he became a full professor. He was the one who performed several spine
surgeries for the first time in Turkey. He founded The Peripheric and Spinal Surgery Group in 1995.
He served as the president of the spinal group between 1999-2001.

He described numerous surgical techniques in his own name and developed instrumentation
systems. He published numerous national and international articles. He used the dynamic system
for the first time in Turkey and he is a leader in using dynamic systems. He is one of the leaders in
the Turkish Spine Surgery.

Key words: Ali Fahir Ozer, spinal surgery, dynamic systems, open window corpectomy

Level of Evidence: Biography, Level V

OZET:

Ali Fahir Ozer 1953 yillinda Giimiishane'de dogdu. Erzurum Atatiirk Universitesi'ni 1976 yilinda
bitirdi. Beyin cerrahisi ihtisasini Hacettepe Universitesi'nden aldi. 1989 yilinda docent 1994 yilinda
profesorlik Gnvanini aldi. Turkiye'de omurga cerrahisinde ilkleri gerceklestirdi. Turk Norosirurji
Dernegi Spinal Grubu’nu 1995 yillinda kurdu. 1999-2001 yillari arasinda Spinal Grup baskanligi
yapti.

Kendi adina sayisiz cerrahi teknik tanimladi ve enstriimantasyon sistemleri gelistirdi. Cok sayida
ulusal ve uluslararasi makale yayinladi. Dinamik sistemi Turkiye'de ilk kez kullanan ve diinyada
dinamik sistem enstriimantasyonun kullaniminda s6z sahibi omurga cerrahlarindan biridir. Turk
omurga cerrahisinde lider kisilerden biridir.

Anahtar Kelimeler: Ali Fahir Ozer, omurga cerrahisi, dinamik sistem, acik pencere korpektomi

Kanit Diizeyi: Biyografi, Diizey V
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INTRODUCTION:

Ali Fahir Ozer is the pioneer of the Turkish neurosurgeon
spine surgeons. It’s an honour for me to have this privilege of
writing the biography of my Professor, Ali Fahir Ozer, who
started the spine surgery and performed complicated spinal
surgeries in Turkey. You may criticize him as inaccessible,
silent and a professor who may lose temper at any moment
if you don't know him well. However, you start learning how
kind, approachable and humanistic he is, when you spend time
with him.

During my years of residency, when I developed an interest in
spine surgery, I started respecting Professor Fahir even more.
Because he was trying to spread out his experience, while at
the same time supporting and helping everyone who wanted
to learn spine surgery.

Fahir Ozer is open to all kinds of personal and scientific
criticisms. He is interested in innovation and he is still
enthusiastic about his profession as if he were still in his first
years. When Fahir Ozer switched from fusion to dynamic
sysytems our colleagues said ‘For years, he told us about
the fusion, so we started fusion. Now he says dynamic’. He
developed dynamic systems, tested them biomechanically
and supported their national production. And he showed
the courage of performing these systems in a centre like the

American Hospital.

All these are the clear indications of his open mind for
development and change as a leader. Numerous surgical
techniques, tools and instrumentation systems developed by

Professor Fahir have had contributions for spine surgery not
only in Turkey but also across the world.

The most interesting thing about working with Professor
Fahir is learning new things and discovering a new side of
him. A lifetime full of spine surgery needs to be to published
as a book but here is a brief summary of Professor Ali Fahir
Ozer’s life.

LIFE STORY:

He was born in 1953 in Gimigshane as the first child of
Family Ozer. His mother Ayhan was a housewife and his
father Mehmet was a civil engineer. He has a brother called
Reha and a sister called Ziileyha. He spent his childhood years
in a large mansion in Giimighane playing the cowboy game
with his cousins. He started elemantary school in Dumlupinar

Primary School in Gimughane (Figure-1).

The family moved to Erzurum becasue of the father’s job,
and therefore, he completed elemantary school at Culture
Institution of Erzurum. He graduated from Erzurum 23 July
Middle School. He was the president of the middle school
library club. In that period he had the chance to read many
world classics.

As childhood memories, he remembers the tough winter
conditions in Erzurum and also the little coach trips with
his family. He also recalls the Varto earthquake. When the
earthquake occurred, he was standing in a garden opposite to
their house.

Figure-1. Elementary school, middle school, high school ages of Ali Fahir
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He watched his house move from one side to the other side,
but it did not collapse. Thus, he got the idea that ‘Elastic
structures adapt to nature better than static structures™’.

Later the family moved to Ankara because of the father’s job.
He was a young man. He started the high school in Ankara
Cumbhuriyet Lisesi. He had a photographic memory. He
answered a question in the history exam about ‘Cifte Minare’.
His history teacher accused him of cheating because every
word he said was exactly as written in the history book. He
decided to paraphrase the sentences for next exams. He says
his grades were mediocre in mathematics and physics. He
dealed with his mathematics teacher and he gave him 5 so
that he could pass the class.

At the end of the high school he wanted to enroll in the
faculty of medicine, law or Political Sciences. He enrolled
in the Faculty of Medicine at Erzurum Ataturk University.
Following the first two years in Hacettepe University, he went
to Erzurum. His initial years at university were marked with
the political turmoil of March 12th. Ali Fahir was impressed
by those days when he was a university student. Incidents of
the attacks between the right wing and left wing and political
instability led to the military coup on March 12th and then
came a deep silence in the whole country.

The cadaver course was the first memory he can recall from
the faculty of medicine. He would never talk with his friend
who prayed with a scalpel before the dissection of the cadaver.
In the first faculty years he decided to be an anatomist
than a pathologist. In the third semester he wanted to be a
hematologist, then he decided to be a surgeon at his fourth
year.

In the fifth year, he was affected by two events. When he
was a trainee at Pediatrics, there was a child who had tense
fontanelle. A neurosurgeon drained the CSF by dipping the
needle into child ‘s head. Ali Fahir was astonished, he could
not believe it. He developed a respect for neurosurgeons. Then
he met Aykut Erbengi. During the time when Dr. Erbengi was
teaching him, Fahir Ozer was deeply impressed by the way he
acted, his personality and style. Based on this he decided to
become a neurosurgeon'’.

He graduated from the faculty of medicine in 1976. He
decided to take exams for Hacettepe University Department
of Neurosurgery. One of his references was Professor Ayhan
Gogmen. While they were sitting in the department Professor
Yunus Miiftii entered. Dr. Gé¢men introduced them to each
other. Dr. Yunus Miifti said ‘Son, you look like a very good
man. What will you do with those monsters?’ The monsters he
referred to would be Fahir Ozer’s best friends and professors.
Those were Dr. Isik Giirel, Dr. Kemal Benli, Dr. Umit Acar
and Dr. Erdem Coteli. Also Dr. Yamag Tagkin, Dr. Tungalp
Ozgen, Dr. Metin Giiner, Dr. Kemal Gékdemir would be very
close to him like brothers?’.

Fahir Ozer was very sick on his first day at Hacettepe and
he had fever as high as 39 to 40 degrees. He did not want
to leave a bad impression in the begining. He did not say he
was sick. He thought that he could go to bed very early, take
a good sleep and the next morning he would feel better. But,
instead he could sleep at 4 a.m. and woke up at 6 a.m. He
asked himself ‘God, where am I ¥’ (Figure-2).

Figure-2. Hacettepe University (1977-1982)

He has lots of memories from his residency years. A few of
them: Ecevit was the President of the Republic in those years
and there was shortage of everythingin the country. Oil was
one of the basic necessities that was scarce. They put some
oil instead of soap in the toilet. Dr. Cevdet Caner went to the
toilet and washed his hands using the oil.
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Suddenly he came out looking for Fahir Ozer. At that time
Fahir Ozer was at the department of pediatrics. People warned
him saying ‘Do not come to the department or he will kill
you.” Dr. Hiilya Caner was Dr. Cevdet’s wife and the head
of the department of pediatrics’. Fahir Ozer called Dr. Hiilya
and told her that he had not organised that joke and asked
for her help. Next morning Dr. Cevdet was still angry at him
but could not do anything because of his wife, the head of
neursougery. Later they discovered that it was Dr. Mehmet
Tandogan had organized the joke.

Another anecdote: There was a constant friction between
the departments of pediatrics and neurosurgery. Dr. Ferhan
Hamarat had received one of Picasso’s paintings from the
pediatrics department and he had put in the head’s room
in the department of neurosurgery. One morning Dr. Fahir
came early. Everyone was asleep. He took the painting and he
hid it. He hung a notice which said ‘Neurosurgeons! It is our
painting. We will not let you have it’. The neurosurgeons who
heard about this notice started attacking the department of
pediatrics. They piled up Nelson’s book, baby food, diapers and
many other materials in room 61. At day 4, Dr. Tandogan said
‘Fahir, this is your hand writing but where is the painting?’.
And everyone learned the truth.

Fahir Ozer learned two important things from his professors
during his residency; writing scientific papers and comparing
treatments to what is said in the literature. Dr. Fahir Ozer was
deeply impressed by Dr. Vural Bertan as Dr. Bertan went to
Canada and studied with Hardy. He brought the necessary
surgical equipments with him and started transsphenoidal
surgery. He was inspired because he thought that new things
could be learned and performed. This would have a huge effect
on the following years (Figure-3)"".

At the fourth year of his residency he married Dr. Nesrin Ozer.
Dr. Nesrin was also an academic who worked on biochemistry.
They had a child named Can in 1987. And Can would be an
economist (Figure-4).

Fahir Ozer completed his military service as a reserve officer
in Kayseri Military Hospital. He performed lots of surgeries
there. He made his compulsory military service in Ankara
Numune Hospital. The heads of department were Dr. Yildiz
Yalginlar and Dr. Yamag Taskin . He gained a lot of experience
(Figure-5).

He went to Glasgow. He learned lots of things about head
trauma and its treatment. And he started performing these
techniques at Numune Hospital. Invited by Aykut Erbengi,
he returned to Hacettepe University. He started his PhD on
Neurosurgical Neurological Sciences Microsurgery. However,
he then started Marmara University with Dr. Pamir and left
Hacettepe University (Figure-6).

Figure-4. Fahir Ozer’s wife Prof. Dr. Nesrin Ozer and his
son Can Ozer

There very really impotartant changes in spine surgery in those
years. New surgical techniques were developed. Laminectomy
was the most common surgical procedure for lumbar
pathologies. Laminectomy and in-situ fusion and braces for 3
months were the limited techniques for spinal trauma. Terms
like stability and instability and instrumentation were rarely
used. Transpedicular instrumentation, Kaneda systems for
anterior surgeries became more common.

Lots of spinal pathologies could be treated with those new
techniques. At that time Dr. Fahir Ozer chose to perform
more spinal surgeries in his daily practice®.

He became an associate professor in 1989 and a full proffesor in
1994. He worked as the head of the Neurosurgery Department
at Kocaeli University. Following the invitation of Professor Ali
Cetin Sarioglu he started to work with him at the American
Hospital. With his team, they worked like a university hospital
for 20 years.
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Figure-5. Kayseri Military Hospital in 1983

Figure-6. Founders of Depatment of Neurosurgery of
Marmara University (Mehmet Ozek on the left side
Necmettin Pamir on the right side)

CONTRUBUTIONS TO THE TURKISH SPINAL
SURGERY:

He performed lots of surgeries as a pioneer. He worked with
more than 50 national and international fellows. He published

many 50 national and 150 international papers. Furthermore,

he published 9 books as an editor and 43 book chapters.

The American Hospital became a school in the Turkish
Spine Surgery. Contrubutions of Prof. Dr. Ali Fahir Ozer
to the Spine Surgery Ali Fahir Ozer established ‘Spinal
Surgery Group’ with Dr. Mehmet Zileli, Dr Murat Hanci and
Dr Nusret Demircan in 1995. He was also one of the first

members of Turkish Spine Society.

He performed many surgeries for the first time in Turkey.
Performing those surgeries in a private hospital rather than a
univesity hospital made them more important. He performed
the first lateral mass screwing and published it’. He performed
the first odontoid screwing with Dr. Celal Iplik¢ioglu and
performed the first C1-2 Magerl technique and presented
it during the EANS meeting in Spain*®. These two surgical
operations were important because they showed the level of
spine surgery back in those years. He also used the first cervical

disc prosthesis and published it as an article (Figure-7)°.

In 1999 he described ‘Open window corpectomy’ technique for
cervical spondylopathic myelopathy and published the long-
term results in an article”®. He suggested creating new holes
to increase the fusion rate for the treatment of old odontoid
fractures and described a new technique. 5,9 He modified a

new technique for the treatment of C7-T'1 and published it™.

He standardized the technique for protecting the ligamentum
flavum for the L4-5 and L5-S1 disc herniations!!. He
described a new operation technique that dynamic screw and
dynamic rod could be used in the lateral reccess stenosis cases

in which facet joint was removed'.

He performed a new technique for cervical foramina stenosis
cases. This new technique increases the foramina via distracting
the lateral mass without fusion'* He described another new
technique for spondylolisthesis. He drilled the pedicule in
cases with balanced spondylolisthesis, in which the nerve
was compressed in the foramen'. His colleague Sasani and
he described and published single-stage posterior corpectomy
and expandable cage placement for treatment of thoracic or

lumbar burst fractures and other pathologies!’.

He also found a cervical disc retractor and named it ‘Ozer
Cervical Disc Retractor’ (Figure-8)".

He designed ‘Dynamic Safinaz Screw System’ and used this
system'?. He also designed. ‘Alfa-D'cervical disc prosthesis’
and used it for the treatment of cervical disc herniation
(Figure-9).

The Journal of Turkish Spinal Surgery | 199



Figure-7. A picture during a presentation

Figure-9. Alfa-D cervical disc prosthesis

Figure-8. Ozer cervical disc retractor

Dr. Fahir Ozer spread out the use of dynamic stabilization.
He identified the indications of using dynamic stabilization.
He classified the dynamic systems. And he created a suitable
algorithm for the treatment of lumbar disc herniation'.

Dr. Fahir Ozer currently works on a new modular dynamic
instrumentation system. He finished the biomechanical
studies. He will soon start the patient application. He believes
that this project will change many things in dynamic systems.
Advantage of the his new dynamic stabilization is it will be
used in multilevel instability so that many deformities can be
treated without fusion. He also designed another dynamic
screw with Dr. Deniz Erbulut. This new screw can be used in
fusion to increase the loads on graft and also can be used to
increase the movement when applied on S1 segment. And he
also designed a third generation Talin Rod System to use with
this system. In the future he will use this system also in the
cervical spine. (Figure-10).

He also works on a cervical collar that can prevent cervical

injury with Prof. Dr. Kemal Tiirker from Kog
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Figure-10. A new dynamic screw with two heads and third generation Talin Rod
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1-

2-

Which sentence of the below is true according to the
study of Misir et al.
a) In the Scheuermann kyphosis group, T1-12
kyphosis angle was increased postoperatively.
b) Significant decrease in T2-5 kyphosis was seen in
the Schuermann kyphosis group postoperatively
c¢) In the sharp kyphosis group, T1-12 kyphosis
angle was increased postoperatively.
d) T2-5 kyphosis angle increased in the sharp
kyphosis group, postoperatively.
e) ‘The increase of the T2-5 kyphosis angle was
statistically significant.

How many patient with the kyphosis had been
evaluated in the study of Misir et al?

a) 10
b) 20
c) 30
d) 40
e) 50

Which the coronal angles of two spinal level’s tunnels
were defined in the study of Karadeniz and Duman?

a) L5-S1
b) S1-2
c) S2-3
d) S3-4
e) S4-5

How many patient was evaluated in the study of
Karadeniz and Duman?

a) 32

b)
c) 52
d)
e) 72

5-

CME QUESTIONS / STE SORULARI

Which cervical level was most affected with thw disc
herniation according to the first study of Aydogmus
etal?

a) C2-3
b) C3-4
c) C4-5
d) Cs5-6
e) Co6-7

How many cases instrumented were presented in the
second study of Aydogmus ef al?

a) 140

b) 150

c) 160

d) 170

e) 180

How many cases opereted were established non-
surgical according to the TLICS in the
Tiryaki et al?

a) %79.4

b) % 66.5

c) %427

d) %253

e) %157

study of

Which value accept non-surgical according to the
TLICS?

a) 1-3
b) 3-5
c) 5-7
d) 7-9
e) 9-11
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9- In which vertebral level, burst fracture had been JTSS 27(1) issue CORRECT ANSWERS OF CME
occured in the lumbar segment fused in the first case QUESTIONS:
of Woo et al?
a) L1
b) L2
¢ L3
d) L4
e) L5

[« TR = PR

10- How many years old is the patient with the multiple

2R NS R WD

meningeal cysts presented in the study of Eser ez a/?

0 s TR

j—
e

a) 68
b) 70
c) 72
d) 74
e) 78
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