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ézgiin Klinik Arastirma

Changes in Sagittal Alignment After Cervical Disc
Arthroplasty: Results of 24-Month-Pilot Study

Kemal YUCESOY!®, Kasim Zafer YUKSEL?®, Miirvet YUKSEL3®,
Orhan KALEMCI'®, idiris ALTUN?®

'Dokuz Eylul University Medical Faculty, Department of Neurosurgery, Izmir
’Kahramanmaras Sutcu Imam University, Department of Neurosurgery, Kahramanmaras
*Kahramanmaras Sutcu Imam University, Department of Radiology, Kahramanmaras

Background Context: For cervical disc replacements to be comparable to the gold standard of cervical discectomy and fusion (ACDF), disc replace-
ments they must be able to provide normal range of motion as well as predictable and reliable correction of cervical alignment. The Synergy Disc
was designed to provide correction of alignment in the sagittal plane while restoring physiologic range of motion.

Purpose: This study evaluated whether the Synergy Disc provided preservation and/or restoration of sagittal alignment while normalizing kinematics
and providing acceptable clinical outcomes. The alignment provided by the Synergy Disc was compared with a retrospective cohort of 30 single- level
ACDF patients.

Study Design/Setting: The pilot trial was a multi-center, prospective, consecutive patient enrollment study using the Synergy Disc for the treatment
of single and two-level degenerative disc disease of the cervical spine.

Patient Sample: The procedure was performed on 43 patients (45 implants) with follow-up on 40 patients (42 implants). For the historical cohort ACDF
arm, 30 patients with similar follow-up with single level anterior discectomy, fusion and plating were used for segmental lordosis measurements.
Outcome Measures: For the Synergy Disc group, the kinematic outcome parameters included: range of motion (ROM), shell angle (SA), disc height
(DH), sagittal plane translation and center of rotation (COR) in the X and Y direction. Standard assessments of clinical outcomes were also measured
(Neck Disability Index, Visual Analog Scale). For the fusion arm, only functional spinal unit (FSU) angle was recorded using a single preoperative
and postoperative standing lateral cervical radiograph.

Methods: In the Synergy Disc group, static and dynamic radiological assessments were performed in 43 consecutive patients prior to the place-
ment of the Synergy Disc. Forty patients were studied for the course of the study protocol (3 patients lost to follow-up). For the Synergy Disc group,
lateral cervical radiographs were evaluated for range of motion, translation, center of rotation, disc height and shell angle before and at the longest
postoperativr follow-up. Neck Disability Index and Visual Analog Scale for arm and neck pain were collected and analyzed. For the fusion group,
standing lateral radiographs were reviewed.

Results: In all the patients (40 patients, 42 implants), followed up for at least 24 months at an average of 28 months the average SA of the Synergy
Disc was maintained at 6+2.7° of lordosis. Preoperative ROM, translation and center of rotation on X axis did not change significantly following
surgery. There was a significant upward shift in the center of rotation on Y axis. There was significant improvement in all clinical outcome measures.
In the fusion group, with a similar follow-up period, there was a 4° increase in lordosis at the FSU.

Conclusions: The Synergy Disc provided lordosis at the surgical level, while maintaining preoperative range of motion, translation and COR X.
The lordosis of 6+2.7° provided by the Synergy Disc at 2 years following surgery was comparable to the lordotic correction provided by an anterior
cervical discectomy with interbody fusion and plating.

Keywords: Sagittal balance, kyphosis, cervical arthroplasty, cervical sagittal alignment, synergy disc, kinematics, center of rotation, artificial disc
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Servikal Disk Artroplastisinden Sonra Sagital Dizilimdeki Degisiklikler:
Yirmi Dort Aylik Pilot Calismanin Sonuclar:

Arka Plan Igerigi: Servikal disk replasmanlarinin altn standart olan servikal diskektomi ve fiizyonla (ACDF) karsilagtirilabilir diizeyde olmast
icin disk replasmanlart hem normal hareket erimi (ROM) hem de servikal dizilimde ongoriilebilir ve giivenilir bir diizelme saglayabilmesi gerekir.
Fizyolojik hareket acikligin saglarken sagital diizlemde dizilimi diizeltmek iizere Synergy Disc tasarlanmigtir.

Amag: Bu calisma, Synergy Disc’in kinematigi normallestirip kabul edilebilir klinik sonuglar saglarken, sagital diizlemde dizilimi diizelttigi ve/veya
koruyup koruyamadigint degerlendirmistir. Synergy Disc ile saglanan dizilim 30 adet tek seviyeli ACDF uygulanmus bir retrospektif kohortunkiyle
karsilastirilmigtir.

Calisma Tasarumi/Ortamy: Bu ¢aligma servikal omurganin tek ve iki seviyeli dejeneratif disk hastaligimin tedavisinde Sinergy Disc’in kullamildigr ¢ok
merkezli, prospektif ardisik hasta katitluml bir pilot ¢aligma idi.

Hasta Evreni: Kirk ii¢ hastamin (45 implantla) katildigi, 40 hasta (42 implantin) takip edildigi bir uygulama yapilmistir. Retrospektif kohort olan ACDF
kolunda, segmental lordoz olgiimleri igin tek seviyeli anterior diskektomi, fiizyon ve plakla tespit yapilmis benzer takip siireli 30 hasta mevcuttu.

Sonug Olgiimleri: Synergy Disc grubu i¢in kinematik sonug 6lgiimleri, hareket acikligi (ROM), kabuk agtst (SA), disk yiiksekligi (DH), sagital plan-
da kayma (translasyon), X ve Y eksenlerinde donme merkezini (COR) icermistir. Klinik aarm;larm standart dlgiimleri de yapimugtir (Orn. Boyun
Disabilite Indeksi, Gorsel Analog Olgegi). Fiizyon yapilan ¢alisma kolunda ameliyat ncesi ve sonrast ayakta ¢ekilen tek bir servikal radyogramda
yalmizca fonksiyonel spinal birim acist (FSU) kaydedilmistir.

Yontemler: Synergy Disc grubunda, Synergy Disc yerlestirilmeden once 43 ardisik hastada statik ve dinamik radyolojik degerlendirmeler yapilmis-
ur. Calisma protokolii siirecinde 40 hasta ¢calisilmistir (3 hasta takibe gelmemistir). Synergy Disc grubunda hareket agikligr, donme merkezi, disk
yiiksekligi ve kabuk agust icin hem ameliyat oncesinde hem de postoperatif en uzun takipte lateral servikal radyogramlar degerlendirilmistir. Kol ve
boyun agrist icin Boyun Disabilite Indeksi ve Girsel Analog Olgegi puanlart toplanmug ve incelenmistir. Fiizyon grubunda ayakta ¢ekilen lateral
radyogramlar gozden gegirilmigtir.

Bulgular: En azindan 24 ay izlenen hastalarin timiinde (40 hasta, 42 implant) ortalama 28 ayda Synergy Disc’in ortalama kabuk agist (SA) 6+2.7°
lordozda sabitlenmigtir. Cerrahi sonrasinda ameliyat éncesi hareket agikligi, translasyon ve X ekseninde donme merkezi anlamli derecede degisme-
migtir. Donme merkezinde Y-ekseninde anlamli derecede yukartya dogru yer degisimi olmugtur. Tiim klinik sonug olciimlerinde dnemli bir iyilesme
meydana gelmistir. Benzer takip dinemli fiizyon grubunda spinal birim agisinda lordozda 4o artig olmugtur.

Sonuglar: Synergy Disc, preoperatif hareket agikligin, translasyon ve X-ekseninde donme merkezini koruyarak cerrahi diizeyde lordoz saglamistir.
Cerrahiden 2 yil sonra Synergy Disc ile saglanan 6+2.7° lordoz, intervertebral fiizyon ve plakla fiksasyonla birlikte uygulanan anterior servikal
diskektomiye karsilastirilabilir diizeydeydi.

Anahtar kelimeler: Sagital denge, kifoz, servikal artroplasti, servikal sagital dizilim, synergy disc, kinematik, donme merkezi, yapay disk

J Nervous Sys Surgery 2016;6(1-2):1-9

Alndig tarih: 01.01.2018
Kabul tarihi: 01.01.2018

Yazisma adresi: Prof. Dr. Kasim Zafer Yiiksel, Kahramanmaras Siitcii Imam Universitesi Tip Fakiiltesi, Beyin Cerrahisi Anabilim Dali, 46100 Kahramanmaras - Tiirkiye

e-mail: kzyuksel@hotmail.com

Yazarlarin ORCID ID bilgileri:

K. Z. Y. 0000-0002-9234-5908, M. Y. 0000-0003-0376-4973, O. K. 0000-0002-8607-6860, 1. A. 0000-0003-4263-766X


https://orcid.org/0000-0002-9234-5908
https://orcid.org/0000-0003-0376-4973
https://orcid.org/0000-0002-8607-6860
https://orcid.org/0000-0003-4263-766X

INTRODUCTION

Degenerative disc disease (DDD) can result in
loss of focal cervical lordosis and disc height
(M, When surgery is required for refractory ra-
diculopathy or myelopathy, the goals of ante-
rior cervical discectomy and fusion (ACDF)
have included correction or preservation of
sagittal balance following neural decompres-
sion @, Cervical arthroplasty has emerged as an
alternative treatment option in treating cervi-
cal DDD, providing the advantage of preserv-
ing motion and potentially preventing adjacent
segment disease (ASD) &4, For intervertebral
disc replacements to be comparable to the gold
standard of ACDF, however, disc replacements
must be able to provide motion as well as pre-
dictable and reliable correction of cervical
alignment.

The Synergy Disc (Synergy Disc Replace-
ment, Inc., Toronto, Canada) incorporates a
geometry that provides controlled alignment
correction in the sagittal plane while restor-
ing physiologic range of motion (ROM). The
Synergy Disc has a titanium-on-polyethylene
articulation with a mobile center of rotation
(COR) and varying degrees of alignment cor-
rection incorporated into the polyethylene core
(Figure 1).

The kinematic outcome of a small subset of
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single level Synergy Disc patients has been pre-
viously compared with Bryan and ProDisc-C
patients . Crawford et al. previously reported
cadaveric biomechanical and finite element
analysis results with testing of alignment con-
trol with the Synergy Disc ©. The goal of the
present study was to report the 2-year results of
the Synergy cohort to determine if it can pro-
vide a sagittal alignment correction comparable
to ACDF.

MATERIALS AND METHODS

Patient population

Forty-three consecutive patients with objective
clinical and radiographic evidence of DDD caus-
ing refractory radiculopathy and/or myelopathy
were prospectively enrolled in this pilot safety
study with Synergy Disc insertion. In all cases,
patients underwent anterior cervical discectomy
(ACD) with excision of the posterior longitudi-
nal ligament, followed by implantation of the
Synergy Cervical Disc prosthesis.

Patient Selection Criteria

Surgery was offered to patients who had failed
non-surgical management, demonstrated clini-
cal history, physical findings and MR imaging
that was consistent with cervical radiculopa-
thy and/or myelopathy. Pre-operative radio-
graphs exhibiting only single-level or 2-level
DDD were included in this study. Ten patients

Figure 1. Synergy disc showing device endplates maintained at a 6° lordotic configuration in the neutral position.
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had pre-operative straightening of the cervi-
cal spine, while eight patients had a reducible
kyphosis. The remaining 22 patients demon-
strated a pre-operative cervical lordosis. Exclu-
sion criteria included previous cervical spine
surgery, trauma, active infection, osteoporosis,
multilevel spondylotic disc degeneration and
radiographic signs of instability. A standard,
right-sided cervical approach for ACD was per-
formed in all patients. Patients were positioned
supine with the neck in neutral alignment. After
removal of the disc material and decompression
of the spinal cord/nerve roots, minimal endplate
preparation was needed for device insertion.
The posterior longitudinal ligament was divid-
ed in all cases. Under fluoroscopy monitoring,
the device was inserted.

For the retrospective fusion arm, 14 patients had
a normal pre-operative lordosis, 10 had pre-op-
erative straightening of the cervical spine, and 6
had focal kyphosis at the surgical level.

Clinical Evaluation

All patients undergoing Synergy Disc insertion
underwent routine general and neurological
evaluations and were asked to pre-operatively
complete the Neck Disability Index (NDI) ques-
tionnaire and visual analog scale (VAS) for arm
and neck pain in order to measure disease spe-
cific and overall well-being outcomes. These
questionnaires were re-administered at the 1.5,
3,6, 12 and at 24-months post-operatively.

Radiographic Analysis

For the Synergy Disc arm, independent prospec-
tive x-ray analysis of radiographs was carried
out by Medical Metrics, Inc., Houston, TX. Stat-
ic and dynamic standing upright neutral, flexion
and extension cervical radiographs were ob-
tained pre-operatively and at all post-operative
follow-up visits to assess device kinematics and
alignment. Validated radiographic Quantitative
Motion Analysis (QMA) software (Medical Met-

rics, Inc., Houston, TX), was used to analyze the
kinematics at the index level(s) . The software
uses an advanced pattern-recognition algorithm
to generate accurate measurements of ROM,
shell angle (SA), disc height (DH), sagittal plane
translation and COR in the X and Y direction.

For the fusion arm, the FSU was retrospective-
ly calculated by an independent observer on 3
separate occasions for each radiograph and aver-
aged to ensure accurate measurement of the FSU
angle.

Synergy Disc Description

The Synergy Cervical Disc is a MRI prosthesis
made with a titanium-on-polyethylene articula-
tion, with a mobile COR and varying degrees
(0° and 6°) of lordotic correction incorporated
into 5-6 and 6-7 mm height devices. The sagit-
tal and coronal alignment control is incorporated
into the polyethylene. Fully coupled ROM is
possible. The insertion technique is ACDF-like,
incorporating a lordosis trial before insertion of
the device. For this pilot study, 6° lordotic cores
with a 5-6 mm height were used in all cases.

Statistical Analysis

Mean values and standard deviations (repre-
sented after +) were determined for ROM, SA,
DH, translation and COR X and Y. Analysis was
completed using a two-tailed Student’s t-test
with an alpha level set at 0.05. A paired t-test
was further used to assess any significant differ-
ences between pre and post-operative NDI and
VAS scores.

RESULTS
SYNERGY DISC GROUP
Patient population

Forty patients (38 patients with 1-level and 2 pa-
tients with 2-level) were assessed at a minimum



of 24 months following surgery. The mean age
was 45.8 years (22 males and 18 females). Three
patients did not have the required minimum 24
month follow-up evaluation and were excluded.
The 3 excluded patients, however, they did not
demonstrate any complications at the time of 3
and/or 6-month follow-up. All device sizes were
used (small 35%; medium 47% and large 18%).
All inserted devices had a 6-degree core with a
5-6 mm height. There was immediate relief of
radiculopathy and/or myelopathy in all cases,
with no complications related to the surgical
approach, instrumentation or the device. No ex-
plantations or reoperations were performed and
no delayed device complications including mi-
gration, subsidence, fusion or heterotopic ossi-
fication as identified by lateral radiographs was
encountered at any time-points in the follow-up
period.

Clinical Outcomes

There was a significant improvement in the
mean VAS neck pain score at the last follow-
up (8.2+1.0 pre-operatively vs. 0.5£0.5 post-
operatively, p<0.05). Similarly, mean VAS arm
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pain scores improved significantly (7.9+0.6 pre-
operatively vs. 0 post-operatively, p<0.05). Over
the 24 month period, mean NDI scores also im-
proved significantly (4.1+0.8 pre-operatively vs.
1+£0.2 post-operatively, p<0.05).

Radiographic Outcomes

The mean pre-operative disc angle (DA) was
4.28+5.45°. In all cases, a 6° lordotic core was
inserted into the device. At 24 months the aver-
age SA of the Synergy Disc was 6+2.7° of lordo-
sis. There was a significant increase in lordosis
at the index level p=0.007. There were no cases
of post-operative kyphosis.

ROM was maintained at the index level 24
months following surgery (12+5.2° pre-opera-
tively vs.9.7+4.2° post-operatively; p>0.05; Fig-
ure 2). Pre-operatively, the mean DH was 3.5+0.8
mm. Following insertion of the 5-6 mm Synergy
Disc, the DH increased significantly (3.5+0.8
mm pre-operatively vs. 4.8+1.0 mm post-oper-
atively, p<0.05). Sagittal plane translation did
not change following surgery (1.4+1.0 mm pre-
operatively vs. 1.6+1.2 mm post-operatively,

Figure 1. Extension (A), neutral (B) and flexion (C) lateral radiographs 24 months following insertion of Synergy Disc demonstrating
13.9 degrees of ROM from extension to flexion and an upright (B) disc angle of 6.7 degrees of lordosis in neutral.
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Figure 3. In the ACDF group, the pre-operative Functional Spinal Unit (FSU) angle measurement at the index level was 0.71+ 3.95°. At,
the FSU angle increased to 4.74+ 2.42°, representing a significant increase in lordosis at the surgical level, p<0.05. Error bars represent

standard deviation.

p>0.05). Similarly, COR X remained unchanged
(-0.8+0.9 mm pre-operatively vs. -0.3+0.7 mm
post-operatively, p>0.05) while a superior shift
occurred in COR Y (3.8+2.3 mm pre-operatively
vs. 2.3+2.4 mm post-operatively; p<0.05).

FUSION GROUP

Thirty patients with single level ACDF were ret-
rospectively reviewed for FSU angle measure-
ments pre and a mean of 19 months post ACDF.
The pre-operative FSU angle measurement at
the index level was 0.71£3.95°. Following sur-
gery, the FSU angle increased to 4.74+2.42°,
representing a significant increase in lordosis
at the surgical level, p<0.05 (Figure 3). Post-
operatively, 27 patients demonstrated lordosis at
the surgical level, with only 3 cases of a parallel
configuration at the surgical level.

DISCUSSION

The Synergy Disc is unique by its variable lordo-
tic core, designed to correct pre-operative sagit-
tal alignment and maintain cervical lordosis. Our
pilot results demonstrated physiological ROM
with a maintained 6° of lordosis in the implant
at 24 months post-surgical follow-up. In 18 Syn-

ergy cases, there was pre-operative straightening
of the cervical spine or a focal reducible kyphotic
segment. The 6° Synergy Disc provided 6+2.7°
of lordosis to the surgical level in all patients. To
relate the lordosis correction of the Synergy Disc
with the gold standard, we retrospectively col-
lected 30 ACDF cases with comparable follow-
up and analyzed the FSU for this retrospective
series of fusion cases. Both the Synergy Disc
and ACDF provided improved sagittal balance
post surgery.

Although the initial design specifications of a
cervical disc replacement was the maintenance
of motion, concerns regarding cervical align-
ment have increasingly become prevalent in the
literature ®101119_Pickett et al. initially reported
a loss of lordosis (mean of 6°) at the surgical
level following insertion of the Bryan cervical
disc ®. In a larger combined series, Pickett et al.
found that 49% of inserted artificial discs (n=96)
demonstrated varying degrees of kyphosis on
lateral neutral radiographs 19. Kim et al found
only 36% of patients with a pre-operative lor-
dotic alignment were able to maintain lordosis
following surgery ". Although no studies have
specifically looked at cervical disc replacement
kyphosis and neck pain, studies involving cer-
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vical fusion have reported new onset of axial
symptoms and accelerated ASD related to seg-
mental kyphosis at the surgical level @7, Design
limitations and technical nuances may contrib-
ute to the poor results in segmental alignment
reported with some current cervical disc replace-
ments *!19), Factors such as neck positioning in
extension, overdrilling, asymmetry of vertebral
endplates, angle of disc insertion, pre-existing
kyphosis and the structural absence of lordosis
incorporated into the device have been implicat-
ed in the development of post-operative kypho-
sis 1015200 /A stated by Kim et al., “artificial disc
prosthesis has a passive nature in its design, and
is not designed to correct kyphosis; hence one
would expect that it would be unable to restore
lordosis to the spine "9.” In our pilot, no cases
of post-operative kyphosis were encountered.
Neck pain, which is commonly associated with
post-operative kyphosis, was negligible as dem-
onstrated by the VAS neck pain scores . In a
retrospective study by Tracey et al., single level
cervical disc arthroplasty was compared with
single level anterior discectomy and fusion V.
In this cohort of 259 patients, the arthroplasty
group (n=171) had a 15.8% (n=27 patients)
rate of persistent neck pain, whereas the fusion
group had a 12.5% (n=11 patients) rate of pain.
Although the authors did not describe alignment
measures for both groups, it is possible that the
rates of reported neck pain were related to post
operative sagittal alignment.

Previous studies have demonstrated that the Pro-
Disc-C had a slightly lordotic SA of 1.1+3.6°,
with 15% of patients demonstrating worsening
kyphosis and 15% demonstrating hyperlordosis
. Similar studies by Anakwenze et al. and Ahn
et al. suggest that the ProDisc-C can provide a
modest increase in lordosis at the index level
(2223 Rabin et al., however, demonstrated that a
lordotic configuration of ProDisc-C endplates at
the surgical level was associated with restricted
segmental ROM and translation from neutral to
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extension ¥, Similar to other ball-and-socket
disc replacements, the ProDisc-C was not de-
signed to actively correct sagittal alignment. Du
et al. recently described early clinical results
with the Discover Cervical Disc (DePuy Spine,
Raynham, MA, USA) ®. The Discover disc in-
corporates 7° of lordosis evenly distributed in
the device endplates, requiring precise endplate
preparation and sculpting to receive the prosthe-
sis @, Despite the lordotic endplates, however,
the Discover disc has been reported to assume
a kyphotic orientation ®. It remains to be seen
whether incorporation of lordosis into the end-
plates and polyethylene core are equally effec-
tive in preserving and/or correcting pre-operative
sagittal balance.

Preservation or the correction of sagittal balance
in the cervical spine has become an important
and recognized goal in cervical spine surgery
7% _DDD is characterized by deterioration and
collapse of the intervertebral disc accompanied
by alterations of the spinal curvature ®. Shim
et al. reported a pre-operative disc angle (at in-
dex level) to be -0.7° (n=47 patients) in patients
presenting with symptomatic degenerative disc
disease ©. Fong et al. studied 10 patients under-
going Bryan cervical disc arthroplasty and found
that 40% had pre-operative angles between 1-2°
lordosis and 30% were straight (parallel with 0°)
(9 Similarly, Johnson et al. studied 13 patients
with a mean pre-operative angle of 1° and noted
that the symptomatic segment was kyphotic be-
cause of a loss of anterior DH . In a larger se-
ries (n=242), Takeshima et al. described 22% of
DDD patients having a straight spine and 43%
having a kyphotic angulation . Traditional
fusion strategies have incorporated techniques
for restoration of appropriate sagittal balance
21219 Harrison et al. studied 252 asymptomatic
subjects and found that the average lordosis be-
tween cervical vertebrae was between 6 and 7
degrees 9. In our study, for the fusion group, the
pre-operative FSU angle measurement at the in-
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dex level was 0.71+3.95°, consistent with loss of
anterior disc height and paralleling of the verte-
bral endplates associated with disc degeneration.
Following surgery, the FSU angle increased to
4.74+2 42°  representing a significant increase in
lordosis at the surgical level, p<0.05. For all fu-
sion cases, lordotic allograft and cervical plates
were utilized. For the Synergy group, the mean
pre-operative DA was 4.28+5.45°. Following
disc replacement, the SA demonstrated 6+2.7°
of lordosis. Hence, both ACDF and the Synergy
Disc provided an increase in lordosis at the sur-
gical level.

The Synergy Disc maintained ROM comparable
to other devices ©. The DH at the index level
following insertion of the 5-6 mm device was
37% greater than the pre-operative DH of to 3.5
mm. Garcia et al., CSRS 2006, suggested that
overstuffing of the disc space may lead to de-
creased ROM, without any significant improve-
ment in foraminal height ®®. The Synergy Disc
provided pure translation, with no significant
change in translation demonstrated between pre
and post-operative radiographs. Following in-
sertion of the device, there was an insignificant
change in COR X values but a significant 1.3
mm superior shift in the COR Y value. The clini-
cal consequences of shifting the COR by 1.3 mm
remain unknown.

Juhl et al. reviewed asymptomatic individuals
and found only 60% of individuals had a pre-
served cervical lordosis, while 19% and 21%
had either a straight or kyphotic curvature, re-
spectively @7, As such, the indication for cervical
arthroplasty in our practice and in the literature
has progressively narrowed, excluding patients
without a normal pre-operative cervical lordo-
sis @, This is reflected in our selection bias for
arthroplasty cases, with the mean pre-operative
DA for the Synergy group being 4.28+5.45° and
the preoperative FSU angle for the fusion group
being 0.71+£3.95°. Given this bias, we did not

directly compare the groups. In our small pilot
study, however, the Synergy Disc did provide
acceptable lordotic correction in patients with
pre-operative straightening or a focal, reduc-
ible kyphosis, much like an ACDEF. Alignment
incorporating disc replacements may present an
opportunity to improve sagittal alignment and
potentially expand the indication for cervical ar-
throplasty.

Study limitations

The goal of this pilot, feasibility study was to
determine if the Synergy Disc could provide a
predictable impact on sagittal alignment at the
surgical level. As such, this study was not de-
signed to randomize patients into a control arm
with either fusion or an existing cervical disc re-
placement that does not actively correct sagittal
deformity.

Software analysis of in vivo kinematics may be
limited by patient factors. Out-of-plane motion,
pain and patient effort may introduce variability
over sequential films. Body habitus may obscure
anatomical detail in the caudal segments of the
cervical spine and contribute to error within all
kinematic measures ©. This study addresses only
flexion/extension ROM and does not character-
ize the biomechanical behavior of any of the de-
vices in axial rotation or lateral bending. Analyz-
ing patients after the first 6 months theoretically
decreases the influence of post-operative pain
and patient’s discomfort on overall sagittal mo-
tion, allowing the cervical prosthesis to settle
and the muscles and facet joints to adapt. In a
5-year retrospective study on cervical arthro-
plasty by Ryu et al, they found little long-term
change in kinematic parameters, including SA,
after the 6 months follow-up period ?®. Because
it is impossible to assess DA following fusion,
the ACDF group had FSU angle measurements.
Further follow-up in the Synergy patient group
will address the durability of sagittal alignment
correction and the long-term clinical outcomes.



Summary

Concerns regarding the preservation and resto-
ration of cervical sagittal balance have become
increasingly prevalent in the literature. This in

vivo pilot study demonstrated that the Synergy
Disc provided predictable lordotic alignment as
did ACDF.
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Aim: The occurrence of implant-related infection in all surgical branches is one of the challenges for which a
definitive solution has yet to be found. One way to reduce the incidence of implant-related infection is to use
implants which are coated with antibacterial materials such as silver. The aim of this study is to investigate if the
nanoparticle silver coated spinal implants reduce the implant related infection rates and safe for human use.
Method: In this clinical trial performed with 50 patients, we investigated whether or not silver-coated titanium
implants alter renal and/or hepatic functions and increase serum silver levels at one year postoperatively. The
required stabilization procedure was performed using the “nanoparticle silver coated transpedicular stabilisa-
tion system”. Blood and urine samples were taken from each patient at six different time points for detection
of any alteration in silver concentration. Silver levels of all samples were investigated spectrophotometrically.
Additional serum samples were taken for monitoring liver and kidney functions.

Results: All values measured were regarded as safe since they were lower than 5 pg/L. There was no alteration
in renal and/or hepatic function, and the amount of silver in urine and serum was at undetectable levels using
atomic absorption spectrophotometer. Neither complication was related to silver nor any implant infection was
detected in one year follow- up period.

Conclusions: This study showed that, nanoparticular silver coated spinal implants are capable to reduce im-
plant- related infection rates and these type of implants are safe for human use.

Keywords: Silver, impant, infection, coating

J Nervous Sys Surgery 2016,6(1-2):10-21

Giimiis Kaph Vida-Rod Sistemi Kullamlan ilk Elli Hastanmn Bir Yillik
Takip Sonuclari

Amag: Implant iligkili infeksiyonlarm olugmasi tiim cerrahi branslar i¢in hala kesin olarak ¢oziilememis
bir sorundur. Bu sorunu ¢6zmenin yollarindan birisi de implantlar1 giimiis gibi anti bakteriyel 6zellikte bir
madde ile kaplamaktir. Bu ¢alismanin amaci, nano partikiiler giimiis ile kaplanmis implantlarin implant iligkili
infeksiyonlar1 azaltip azaltmadiginin ve insanlardaki kullaniminin giivenli olup olmadiginin arastirilmasidir.
Yontem: Elli goniillii hasta ile yapilan bu klinik calismada, giimiis kapli implantlarin, bir yillik takip siireci
boyunca, deneklerin karaciger ve bobrek fonksiyonlarmni etkileyip etkilemedigi ve serum giimiis seviyelerinde
artig olup olmadig1 arastirildi. Hastalara uygun goriilen transpedikiiler vida rod sistemi ile stabilizasyon iglemi,
nano partikiiler glimiis ile kaplanmig implantlar kullanilarak yapildi. Hastalardan alt1 ayr1 zaman noktasinda,
kan ve idrarlarindaki giimiis miktarint belirleyebilmek adina kan ve idrar 6rnekleri alindi. Ornekler spektro-
fotometrik olarak incelendi. Hastalarin karaciger ve bobrek foksiyonlarini degerlendirilmesi i¢in ayni zaman
noktalarinda ayrica serum ornekleri alindi.

Bulgular: Giimiis seviyesi adina yapilan tiim ol¢lim degerleri, 5 mikrog/L’den diisiik ¢iktig1 icin giivenli
aralikta olduguna karar verildi. Hicbir hastanin karaciger ve bobrek fonksiyonlarinda bozulma saptanmadi.
Serum ve idrardaki giimiis seviyelerinin, atomik absorbsiyon spektrofotometresinin 6l¢tim limitlerinin altinda
kaldig1 belirlendi. Bir yillik takip siiresi boyunca hicbir hastada giimiise bagli bir komplikasyon veya implant
iligkili infeksiyon saptanmadi.

Sonug: Bu calisma, nano partikiiler glimiig kapl1 spinal implantlarin implant iligkili infeksiyon oranini diisiirme
kapasitesine sahip oldugunu ve bu tiir implantlarin insanlarda kullanilmasinin giivenli oldugunu gostermistir.

Anahtar kelimeler: Giimiis, implant, enfeksiyon, kaplama
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Clinical TrialUsing A Silver-Coated Screw-Rod System and One-Year Follow-Up of The First 50 Patients

INTRODUCTION

The onset of implant-related infections in ver-
tebral and orthopedic implant surgery is one of
the challenges for which a definitive solution has
not yet to be found. Infection rates in routine ver-
tebral surgery applications such as discectomy
and laminectomy, in which no implant is used, is
around one percent !?. However, this rate rises
to 2.1-8.5% in cases of implant use . The rate
of primary infection for joint replacement is bet-
ween .86% and 2.52% according to the National
Nosocomial Infections Surveillance System ©
which demonstrates increase in the incidence of
implant surgery. Antibiotic treatment alone is in-
sufficient in nearly half of the patients, and ine-
vitably the implant must be surgically removed,
and in some cases, a new implant system must be
inserted. This situation necessitates conduction
of studies aimed at the development of an imp-
lant that will “decrease the risk of infection”.

One way to reduce the rate of implant-related
infection is to use implants which have antimic-
robial properties. Various antibacterial coatings,
such as vancomycin ©, gentamicin ”, carbonated
hydroxyapatite (HA) ®, nitric oxide-releasing
xerogel @, iodine %!V and silver ?» have been
developed for use on implant surfaces.

We aimed to investigate whether or not a silver-
coated transpedicular screw-rod system alters
renal and hepatic functions, reduces the implant-
related infection rate during postoperative peri-
od and to determine the resultant silver levels in
body fluids.

Our previous in vitro studies have shown that
silver-coated titanium implants have antibac-
terial characteristics as effective as pure silver
metal 2. In another study, we have also made
the following assertions: silver does not accu-
mulate in vital organs, it has not any toxic ef-
fect on these tissues; serum silver values did not

increase when silver —coated implants are used.
All of these findings indicate that nanoparticu-
lar silver is not excreted at an undetectable level
(unpublished data). We also demonstrated that
silver coated screws inhibit biofilm formation
in rabbits . Results derived from these studies
encouraged us to perform a clinical trial on 50
patients participating on a voluntary basis, based
upon an approval letter obtained from the Human
Ethics Committee of ......... University, Faculty
of Medicine (Approval number: 146-4612).

MATERIAL and METHOD
a) Silver-coated implants

The standard transpedicular screw-rod system
routinely used in the clinic was coated with na-
noparticle silver using the dip coating technique,
in a quantity sufficient for approximately 50
patients (29 female [58%] and 21 [42%] male,
respectively). All elements of the system were
autoclaved and taken into the operating room on
the morning of the operation.

b) Patient selection

The trial included a total of 50 ASA class I-1I pa-
tients (median age, 56.8; range: 28-80 years of)
with indications for posterior lumbar stabilizati-
on who stated in writing that they were participa-
ting in the trial on a voluntary basis. It was pre-
ferred that the patients included in the trial were
particularly high-risk in terms of implant-related
infection. For this purpose, patients who under-
went previous surgery in our clinic or another
center, and whose implants had been removed
due to infection, in addition patients with sus-
pect infection detected by preoperative magnetic
resonance imaging (MRI) or clinical evidence of
infection, diabetes, history of CSF leakage were
especially included in the trial. Patients who did
not belong to any of the above-mentioned risk
groups were also included in the trial. Patient
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Table 1. Statistics about age and number of screws used.

Age Screws
Mean 56.8200 5.56
Median 59.5000 4.00
Std. Deviation 11.53290 2.022
Minimum 20.00 4
Maximum 80.00 12

Table 2. Summary of risk factors and frequency and percent-
age in trial.

Risk factor Frequency Percent

None 14
Diabetes 13
Relapse

Infection

Infection suspection

Infection and Relapse
Perioperative CSF leakage
Tumor/Infection and suspection
Discitis

Discitis and Relaps

Preop CSF leakage and Relapse
Relapse and Diabetes

Trauma and Relaps

Relaps and Periop. CSF leakage

MRNORNNREARDRE

—_ e N = N W — W)W

demographics and statistics are given in Table 1
and 2.

¢) Approaches and methods applied

On the morning of the trial, 5 cc blood and 5
cc urine were obtained from the patients admit-
ted to the trial who provided signed informed
consents. Samples were stored in biochemistry
tubes in order to detect the basal silver level in
the blood. Blood, and urine samples were taken
from all patients and sent to the laboratory to
detect erythrocyte sedimentation rate (ESR) and
C-reactive protein (CRP) for the follow-up and
detection of any infection that might develop
during the postoperative period. Leukocytes and
platelet counts investigated for any hematopoi-
etic harmful effect of silver on kidney and liver
functions, and any alteration in the functions of
these organs due to silver accumulation was eva-
luated.
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The required stabilization procedure was perfor-
med using the “transpedicular screw-rod system”
made of titanium alloy and coated with nanopar-
ticle silver ion using dip coating technique. All
patients were discharged from the hospital wit-
hin an average of 5 days. Oral ceftriaxone (2 x
750 mg) was recommended to all patients in the
postoperative period. This application was not
different from the routine protocol that was used
for several years in our clinic.

Blood and urine (5 cc from each) samples were
taken from each patient on the postoperative
10th day, 1st, 3rd, 6th, and 12th months for the
detection of silver concentration in blood and
urine to be sent to Ankara University, Faculty of
Medicine, Physiopathology Department Labora-
tory, where the silver quantity in these fluids was
detected on atomic absorption spectrophotome-
ter. Samples were also taken for complete blood
count, blood biochemistry, ESR, and CRP on the
same dates as stated above for detecting silver
levels.

d) Detection of silver in blood and urine samp-
les

For this purpose, 0.250 ml serum and 0.250 ml
urine samples of the patients was taken and di-
luted with 5 ml of 2% nitric acid in the proporti-
on of 1/5. The samples prepared were compared
with the standards of 2.5,5.0, 7.5, and 10 pg /L
on Perkin-Elmer Analyst 800 Atomic Absorpti-
on Spectrophotometer to determine their silver
concentrations.

e) Statistical analysis

TThe erythrocyte sedimentation rate (ESR),
C-reactive protein (CRP), blood urea nitrogen
(BUN), creatinine (Crea), leukocyte (Leu), pla-
telet (PIt), alanine transaminase (ALT), aspartate
transaminase (AST), gamma-glutamyl transami-
nase (GGT) and silver (in blood and urine) va-
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Table 3. Mean values of laboratory results in urine and blood of patients included in the trial at base level and during the follow-up
period. (mo.: Month, ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein, BUN: Blood urea nitrogen, Cr: Creatinine, Leu:

Leukocyte, Plt: Platelet, ALT: Alanine transaminase, AST: Aspartate transaminase, GGT: Gamma-glutamyl transaminase)

Time ESR CRP BUN Cr Leu PIt ALT AST GGT Silver (urine)  Silver (blood) n
0 day 139 375 102 09 14900 380000 173 142 167 <0.125 <0.125 50
10thday 458 2365 118 11 17870 893000 170 215 193 <0.125 <0.125 50
Ist mo. 242 1416 120 08 13220 568000 168 189 189 <0.125 <0.125 47
3rd mo. 190 908 119 10 11300 370000 172 132 228 <0.125 <0.125 49
6th mo. 213 380 93 12 11450 390000 195 176 193 <0.125 <0.125 45
12thmo. 109 257 89 09 9700 345000 214 146 202 <0.125 <0.125 41
lues which were measured at six different time sedimentation-time

points compared with the use of Repeated Me- 507

45

asures ANOVA test, and Greenhouse-Geisser
correction was made if sphericity could not be
assumed. Bonferroni test was used as post- hoc
test. Statistical analysis was made using compu-
terized SPSS 11.5 programme.

RESULTS

IIn all samples worked on, silver quantity was
determined as <0.125 pg/L at 0.005 absorbance.
No difference was detected between the preope-
rative samples and the samples taken 12 months
after the operation. All other values measured
were regarded as being safe since they were <5
micrograms/L (Table 3).

Complete blood counts, renal and liver functi-
ons, ESR, and CRP values of the patients inc-
luded in the trial were periodically followed up
for one year (Graphic 1-9). Any elevation in the
white blood cell count which is an indicator of
infection during postoperative period, was not
determined in any patient. Reactive platelet ele-
vation, which lasted for the first three months
of the postoperative period and is known to be
secondary to the operation, was detected in all
patients, and a mild elevation in the white blood
cell count that had normalized at the end of the
first month was detected in some patients. All
these values normalized during the 12-month
follow-up period. No deterioration in renal and
liver functions when compared to the preopera-
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Graphic 1. A repeated measures ANOVA with a Greenhouse-
Geisser correction determined that mean sedimentation values
differed statistically significantly between time points (F (2.737,
104)=440.6, p<0.001). According to the Bonferroni test, results
at 10th day, 1th month, 3th month, and 6th month were sta-
tistically higher set of values when compared to baseline (for
all comparisons p <0.001) but were not different from baseline
values at 12th months (p= 0.666)
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Graphic 2. A repeated measures ANOVA with a Greenhouse-
Geisser correction determined that mean CRP values dif-
fered statistically significantly between time points (F (2.812,
106.862)=1527.741, p<0.001). According to the Bonferroni test,
results at 10th day, 1th month, 3th month were statistically
higher set of values when compared to baseline (for all com-
parisons p<0.001) At 6th month, results were not statistically
significant compared to baseline (p>0.999). This situation was
interpreted as a return to normal. Values at 12th months were
statistically significant, compared to baseline, but were lower
than it (p= 0.002).
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Graphic 3. A repeated measures ANOVA with a Greenhouse-
Geisser correction determined that mean BUN values differed
statistically significantly between baseline 10th day and 3th
month to 12th month (F (1.875,71.241)= 187.179, p<0.001). Ac-
cording to the Bonferroni test, results at 10th day, 1th month,
3th month were statistically higher set of values when compared
to baseline (for all comparisons p<0.001), but not significant in-
ternally (p>0.999). At 6th month, results were not statistically
significant compared to baseline (p=0.023). This situation was
interpreted as a return to normal. Values at 12th months were
statistically significant, compared to baseline, but were lower
than it (p<0.001).
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Graphic 4. A repeated measures ANOVA with a Greenhouse-
Geisser correction determined that mean creatinine values
did not differ statistically significantly between time points
(F (1.308, 49.700)=0.617, p=0.477). Results were higher graphi-
cally but according to the Bonferroni test, results at 1th month,
3th month, 6th month and 12th month were not statistically sig-
nificant when compared to baseline (except 10th day, p<0.001)
(for all other comparisons p>0.999). Creatinine levels were still
within the normal range after 1 year fallow-up.

tive period was determined in any of the patients
in the trial. There was an increase in ESR and
CRP values in the postoperative period as expec-
ted; however, these values had normalized in all
patients within the first month. The summary of
all these data is given in Table 3. Cerebrospinal
fluid leakage occurred during the operation in
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Graphic 5. A repeated measures ANOVA with a Greenhouse-
Geisser correction determined that mean leukocytes values dif-
fered statistically significantly between time points (F (1.959,
74.425)=57.385, p<0.001). According to the Bonferroni test,
results at 10th day were statistically higher set of values as
expected because of early post operation period, but at 1th
month, 3th month, 6th month and 12th month were statisti-
cally lower set of values when compared to baseline (for all
comparisons p <0.001).
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Graphic 6. A repeated measures ANOVA with a Greenhouse-
Geisser correction determined that mean platelet values dif-
fered statistically significantly between time points (F (3.222,
122.429)=489.413, p<0.001). According to the Bonferroni test,
results at 10th day and 1th month were statistically higher
set of values (p<0.001) as expected because of early post op-
eration period, but at 3th month, 6th month and 12th month
were not statistically different when compared to baseline
(p>0.999).

only 3 patients, and the dural defects in these pa-
tients were primarily sutured and repaired using
tissue adhesives. Lumbar external drainage was
used for one of these 3 patients and these pati-
ents were followed up for 10 days. No surgical
wound site problem was detected in the postope-
rative period in any other patient included in the
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Graphic 7. A repeated measures ANOVA with a Greenhouse-
Geisser correction determined that mean ALT values dif-
fered statistically significantly between time points (F (3.519,
133.729)=10.562, p<0.001). But according to the Bonferroni
test, results were not statistically significant at 10th day, 1th
month, 3th month, 6th month when compared to baseline
(p>0.999, p>0.999, p>0.999, p=0.78 respectively) but were sig-
nificant at 12th month (p=0.002). Even the 12th month results
were statistically elevated, results were still within the normal
ranges after 1 year fallow-up period.
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Graphic 8. A repeated measures ANOVA with a Greenhouse-
Geisser correction determined that mean AST values dif-
fered statistically significantly between time points (F (3.131,
118.968)=54.186.741, p<0.001). According to the Bonferroni
test, results at 10th day and 1th month were statistically higher
set of values when compared to baseline (for all comparisons
p<0.001) At 3th month, results were not statistically significant
compared to baseline (p=0.713). This situation was interpreted
as a return to normal. Values at 6th months were statistical-
ly significant (p<0.001), but not statistically different at 12th
month compared to baseline (p>0.999). Values at all time points
were within the normal ranges even significant elevations were
occurred at 10th day and 1th month.

trial. Body temperature above 38°C was detected
in only 2 patients on the postoperative 2nd day,
and in 1 patient on the postoperative 3rd day, de-
tected only in one measurement. No application
other than cold compress was applied in these
patients.
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Graphic 9. A repeated measures ANOVA with a Greenhouse-
Geisser correction determined that mean GGT values differed
statistically significantly between time points (F (803.542,
693.027)=44.060, p<0.001). According to the Bonferroni test,
results at 10th day, 1th month, 3th month, 6th month and 12th
month were statistically higher set of values when compared to
baseline (for all comparisons p<0.001). Values at all time points
were within the normal ranges even significant elevations were
occurred.

No clinical or laboratory infection was detected
in any of these 50 patients included in the trial
after one year, while it was 3% for our clinic,
before we used silver coated system.

It has been stated in the literature that gray-blue
skin discoloration at the site of the implant can
occur after silver intoxication #1519 We thus
inspected the incision area for any such develop-
ment when patients presented for their follow-up
examination. No skin discoloration was obser-
ved in any patient. It was also reported in the li-
terature that especially in strabismus operations
to shorten the ocular muscles, silver metal was
used for reattaching the muscles to the bone, and
gray-blue discoloration in the sclera was detec-
tion in association with exposure to silver me-
tal ', Each patient that presented for follow-up
was reinspected in this regard, even though dis-
coloration develops due to the local rather than
systemic impact of the implant. During further
follow-up (at 3rd, 6th and 12th months), each
patient was contacted by telephone or e-mail and
queried regarding any discoloration on the skin
or sclera. Patients were kept under follow-up for
12 months, during which period there was no

15



dermal or scleral color change that would sug-
gest silver accumulation.

Some patients required a second lumbosacral
MRI during their follow-up examinations. MRIs
showed that the artifact level was no different
from that of the classical titanium screws. It was
detected that the silver coating was also useful in
this respect and did not create any problems in
postoperative follow-up imaging.

DISCUSSION

CClinical trials have shown that the presence of
biomaterial in the surgical site renders the host
tissue sensitive to infection in both the early and
late periods ®. The bacterial biofilm layer for-
med on the surface of the implanted material is
the most important factor in development of re-
sistance ®!19. This layer forms a serious barrier
against the effect of antibiotics on the bacteria.
Thus, infections occurring in biomaterial res-
ponds hardly to antibiotics, and the infection ge-
nerally cannot be controlled until removal of the
implant 1?202D_ Infections that occur following
implantation may require long-term treatment,
including replacement of the infected implant,
resection arthroplasty, or amputation, depending
on the severity of symptoms ??. Implant-related
infections occurring after instrumental spinal
surgery among the most difficult problems for
which there remains no proven solution. Anti-
biotic treatment alone is not sufficient in nearly
50% of the patients, and a surgical procedure is
inevitable. This is undesirable both in terms of
patient comfort and financial burden. Increased
usage of metal implants in vertebral surgery, es-
pecially within the last decade, has brought about
an increase in postoperative infection rates. The
infection rate reported after surgical operations
in which routine antibiotic prophylaxis is perfor-
med is 1% in cases where a metal implant is not
used, and increasing up to 2.1-8.5% in patients
who underwent metal implantation 2324, This
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demonstrates the presence of a strong correlation
between instrument use and infection develop-
ment.

Silver has been used for centuries due to its an-
tibacterial properties and no evidence has been
found thus far showing that it has any impor-
tant function in animal or plant metabolism .
Only small amounts of silver will be resorbed
by the intestine and transported as a complex
with plasma proteins. Most silver is then excre-
ted by the liver. The rest of the silver is stored
and accumulated intracellularly in organs and
tissues without any use “?. However, silver
binds not only to proteins but also to bacterial
DNA and RNA. In a study conducted using ra-
dioactive silver, it was detected that silver for-
med covalent bonds with Pseudomonas aerugi-
nosa DNA, but did not change the structure of
the DNA 9. The same experiment showed that
silver binds to the RNA and other components
of bacteria at a much lower rate. Silver that pe-
netrates the cell inhibits the energy metabolism
of bacteria. It deactivates sulfhydryl enzymes
and forms compounds with amino, imidazole,
carboxyl, and phosphate groups @7, It disrupts
DNA replication and prevents mitosis in pro-
karyotes and disrupts the selective permeability
of the cell membrane, ultimately causing the
cell to swell and die @®. It reacts with tissue
proteins, which disrupt the medium required for
the reproduction of proteolytic bacteria @7, It
stops replication of P. aeruginosa by binding to
its DNA in the logarithmic reproduction phase.
It prevents the oxidation of glucose, glycerol,
fumarate, succinate, D-lactate, and L-lactate
in Escherichia coli and affects the oxidative
phosphorylation of the cell, and therefore, ATP
synthesis @®. It inhibits B-galactosidase enzyme
thereby stopping the respiratory chain and cau-
sing cell death @7, Glucose, glycerol, fumarate,
succinate, D-lactate, and L-lactate are oxidized,
whereas the oxidation of free sulfhydryl groups
and NADPH is inhibited #7%%.
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The toxic activity of silver is often local. Its
systemic effect tends to remain local since sil-
ver is absorbed very slowly. Silver ions bind to
proteins and form sediments of silver chloride
at the application site. A trace amount of silver
is absorbed through mucous membranes or thro-
ugh the skin in burn patients in the form of silver
nitrate. Absorbed silver finds itself a wide area of
distribution in the body. It particularly accumu-
lates in the subepithelial area of the skin. It ca-
uses blue-gray discoloration, also known as arg-
yria, as a result of its subepithelial accumulation
at greater amounts !5, This pigment consists
of silver sulfide and metallic silver which causes
only permanent cosmetic problem

Argyria is most commonly observed in humans
exposed to silver ??. This pathological finding
was seen more commonly in the 19th century
in association with occupational exposure in
silversmiths, miners, and photographers (>1622,
Argyria can also appear from the use of colloidal
silver products and/or silver containing medical
agents ??, A research on silver accumulation in
the tissue and blood tends to show that the level
of this metal in a normal population not affected
by industrial exposure should be only at a level
of nanograms per gram of tissue ®”. After the
spectrophotometric examination they performed
on a patient prediagnosed with lead poisoning
because of his gray-blue skin color. A study de-
tected that the blood silver quantity of the patient
was 0.5 ug/ml; however, they stated the normal
silver content in the blood should be at maximum
5 ng/ml (or 5 ug/L) @2, As the history of the
patient was further investigated, it was learned
that the patient had taken silver nitrate capsules
of 16 mg x 3 times a day for his gastrointestinal
Ssymptoms.

In another resource, normal values of silver are
given as follows ©:

Serum: 2.1+1.5 ug/L (19.5+13.9 nmol/L)
Plasma: 0.68+0.33 pg/L (6.3£5.8 nmol/L)

Pure platelet: 29+18 ng/gram (wet weight)
(269+167 nmol/gram wet weight)

24-hour urine: <1 pg /day (<9.3 nmol/day)

Hair strand: 0.02-1.00 pg/gram (dry weight)
(0.2-9.3 nmol/gram) (dry weight)

According to Wan et al. blood silver levels lower
than 200 ppb must be considered as normal. Be-
cause regular human diets includes small amo-
unts of silver and consumers take silver via their
diets @Y. Oral silver intake from a typical diet has
been estimated to range between 27, and 88 ug/
day but some other researchers estimated lesser
intake of 10-20 ug/day ®-239_ A concentration
of silver in the blood of more than 300 ppb has
been reported to cause argyria, and liver and
kidney damage ©¥. Drake and Hazelwood found
that acute symptoms of overexposure to silver
nitrate include a decrease in blood pressure, di-
arrhea, irritation of the stomach, and decreased
respiration ®*. Chronic symptoms resulting from
intake of a low dose of silver salts are fatty dege-
neration in the liver and kidneys “¥. Long-term
inhalation or ingestion of soluble silver salts or
colloidal silver may cause argyria.

Usage of nanoparticle silver because of its anti-
bacterial and antifungal properties is increasing
in frequency with the result of development in
nanoscience. Food, drug and cosmetic industry
have begun to use nano silver in their products.
Thus water, food, cosmetics, drugs, and drug de-
livery devices can be a route for ingesting silver
nanoparticles ©®. It has been also demonstrated
that silver ions can liberate from ingested pro-
ducts into the blood. Thus they can be respon-
sable for accumulating in visceral organs leading
to liver and kidney toxicity “”. However, acute
oral or transdermal intake of nanoparticle silver
(2,000 mg/kg-body weight) has not caused any
significant clinical signs, mortality, acute irri-
tation, or corrosive reactions affecting the eyes
and skin neither in rats nor in guinea pigs or in
rabbits 839, Kawata et al. reported that nano-
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particle silver may cause cytotoxicity in human
hepatoma cells but only at high doses (>1 mg/L)
@9 Other investigators “'4» reported that silver
is nonmutagenic.

Despite all these studies and increase in usage of
nano silver, most of these studies are still rest-
ricted to in vitro experiments and conduction of
a clinical trial is still needed. Our study is the
unique study which focused on clinical usage of
nanoparticle silver coated vertebral implants in
human beings.

When we discuss and focus on our results; ele-
vated levels in ESR-CRP and platelet-leukocytes
levels during the first month after exposure were
expected because acute phase reactants and re-
active species respond to nano silver implant
placement. All these values were normalized af-
ter 3th month of study. Sedimentation, CRP and
leukocytes values were under baseline at the end
of the 12th month. Decrease in the levels of the-
se parameters suggested recovery of some preo-
peratively infected patients. Increased levels of
BUN and creatinine at early period of trial (up
to 1th month) may be misleading. All patients
received intravenous saline therapy all night
long preoperatively as a clinical routine and all
blood samples were taken at the end of night,
just before the operation. This condition decre-
ased the baseline parameters of renal function.
A mild elevation of these parameters may be
due to anesthesia and/or analgesic and antibiotic
therapy after operation or dehydration because
of blood loss during surgery as expected. Only
hepatic functions, especially ALT measurements
were deteriorated. AST suddenly elevated at 3th
month and returned to baseline at the end of 12th
month. While GGT decreased at 3th month, a
mild elevation was occurred at 6th month but it
was close to baseline at the end. Despite all the-
se fluctuations and alterations in hepatic functi-
ons, all parameters were still in normal ranges.
Continuous elevation in ALT at all time points of
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trial may be the sign of long-term harmful hepa-
tic effects of nano silver, even the measurements
were still within the normal ranges. Although
isolated ALT elevation has not any clinical va-
lue, ongoing elevation of ALT may be thought to
be associated with exposure to nano silver, and
it may cause hepatic dysfunction in the long run
if serum or urine silver levels were elevated. But
our spectrophotometric analysis clearly demons-
trated that serum or urine silver levels did not
elevate, thus all these results could not be associ-
ated with serum and urine levels of silver.

Gaul and Staud estimated that a 50-year old man
can store an average of 0.23-0,48 g of silver in
his body14. Literature has also revealed that to-
tal accumulated intravenous dose of 8 g silver
arsphenamin (1.84 g silver) is enough to cause
argyria % Tt has been also reported that inges-
ting 30 mg/day silver for 1 year, elevates serum
silver levels to 0.5 mg/L and may cause argyria
@9 Olcott reported that 89 mg/kg/day colloi-
dal silver consumption resulted in ventricular
hypertrophy in rats after 218 day , and upon au-
topsy, advanced pigmentation was seen in vis-
ceral organs, but the ventricular hypertropy was
not attributed to silver deposition “¥. Furchner et
al. studied absorption and retention of silver (as
silver nitrate) in mice, rats, monkeys and dogs.
In all species cumulative amount of silver nitrate
excretion ranged from 90 to 99%, and only 1 to
10% of it was retained “®. Nanoparticle silver
may have a higher retention rate because of its
nano scale, but even so, approximately 90% of
silver will be excreted after it is released from
implant surface.

Another topic about silver toxicity or biosafety
may focus on amalgam fillings. As is known,
conventional amalgam is a powder of silver-tin
alloy mixed with mercury. Silver proportion of
an amalgam filling is 65% (approximately 2,6
g of silver). Despite most of the articles about
amalgam fillings focused on its mercury content,
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a few studies about its silver content and tissue
dispersion can be found.

Drasch et al. studied 173 cadavers that had more
than 9 amalgam fillings (23 g silver, as calcula-
ted by us). They found that silver concentration
was 541 ug/kg in cerebral cortex, 4.25 ug/kg
in white matter, 5.02 ug/kg in cerebellum, 8.15
ug/kg in liver and 0.44 ug/kg in renal cortex “7.
The data about cadavers’ mental and health sta-
tus could not be predicted while they were alive,
and the authors did not note any skin coloration
which could reveal argyria. Maybe one can cla-
im that toxic metal accumulation in brain may
cause mental disorders, but all other clinical tri-
als have been claiming that amalgam fillings are
safe enough and do not cause mental or neurolo-
gical disorders “#% When the said study and
the listed dental literature interpreted together,
we can claim that even 23 g of silver implanta-
tion will not cause argyria or mental or neurolo-
gical disorders.

Tsukamato et al. declared that 2% silver hydrox-
yapatite coating of a femoral replacement prost-
hesis contains 1,14 mg of coating material
(0,0228 mg silver, calculated by us). And they
said that surface area of such a prosthesis is 76
cm2. On the other hand, they claimed that this
amount of silver would not cause argyria @,

Our pedicle screws used in this study had 26
cm?2 surface area for a 6.5x45 mm sized imp-
lant (data provided from manufacturer, Mikron
Makine, Ankara, Turkey). The sol-gel chemical
which was used for dip coating of implants con-
tained 100 ppm nano silver (100 mg/L). Esti-
mated thickness of coating was 300 nanometer,
calculated volume of chemical and amount of
silver which coated on one screw were 0.00078
ml and 0.000078 mg, respectively. It means, that
if 10 screws are used for one patient, total expo-
sure to silver will be 0.78 ug for a whole body
distribution. According to the literature listed

above, a normal person intakes 10-20 ug/day sil-
ver with its diary diet ®*2*¥, Even this literature
alone proves that the silver-coated implants are
sufficiently safe. On the other hand, according to
Furchner et al “®, minimum 90% percentage of
0.78 ug silver must be excreted. This means that
0.078 ug of silver will be retained in the whole
body of a patient for each screw. According to
Kawata et al “© 0.78 ug silver will not cause any
cytotoxic effect.

Even a simple calculation indicates that our each
screw has approximately 23 million- fold lower
silver amount than toxic dose “4#». With such
implant it is impossible to cause argyria (43134,
mental or neurologycal disorders “*4°°% hepatic
and renal disfunction 313239 _cytotoxicity “* or
mutagenity “'#?. Our findings have shown that
titanium implants coated with nanoparticle sil-
ver can be used safely for preventing implant-
related infections.

REFERENCES

1. Gepstein R, Eismont FJ. Postoperative spine infections
In: Garfin SR (1th ed): Complication of Spine Surgery.
Baltimore: Williams&Wilkins 1989; pp 302-322.

2. Horwitz NH, Curtin JA. Prophylactic antibiotics and
wound infections following laminectomy for lumbar
disc herniation. A retrospective study. J Neurosurgery
1975;43(6):727-31.
https://doi.org/10.3171/jns.1975.43.6.0727

3. Abbey DM, Turner DM, Warson JS. Treatment of posto-
perative wound infections following spinal fusion with
instrumentation. J Spinal Disord. 1995 Aug;8(4):278-
83.
https://doi.org/10.1097/00002517-199508040-00003

4. Lonstein JE. Management of post-operative spine in-
fections In: Gustillo RB (1 th ed): Current Concepts in
the Management of Musculoskeletal Infections. Phila-
delphia: WB Saunders 1989;pp 243-249.

5. National Nosocomial Infections Surveillance System:
National Nosocomial Infections Surveillance (NNIS)
system report, data summary from January 1992 thro-
ugh June 2004, issued October 2004. Am J Infect Cont-
rol. 2004;32(8):470-85.
https://doi.org/10.1016/j.ajic.2004.10.001

6. Antoci V, King SB, Jose B, Parvizi J, Zeiger AR,
Wickstrom E, et al. Vancomycin covalently bonded to
titanium alloy prevents bacterial colonization. J Orthop
Res. 2007;25(7):858-66.
https://doi.org/10.1002/jor.20348

7. Neut D, Dijkstra RJ, Thompson JI, van der Mei HC,

19



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

20

Busscher HJ. A gentamicin-releasing coating for ce-
mentless hip prostheses-Longitudinal evaluation of
efficacy using in vitro bio-optical imaging and its wide-
spectrum antibacterial efficacy. J] Biomed Mater Res A
2012;100(12):3220-6.
https://doi.org/10.1002/jbm.a.34258

Stigter M, Bezemer J, de Groot K, Layrolle P. Incorpo-
ration of different antibiotics into carbonated hydroxya-
patite coatings on titanium implants, release and antibi-
otic efficacy. J Control Release 2004;99(1):127-37.
https://doi.org/10.1016/j. jconrel.2004.06.011

Nablo BJ, Prichard HL, Butler RD, Klitzman B, Scho-
enfisch MH. Inhibition of implant-associated infections
via nitric oxide release. Biomaterials 2005;26(34):6984-
90.

https://doi.org/10.1016/j.biomaterials.2005.05.017
Shirai T, Shimizu T, Ohtani K, Zen Y, Takaya M, Tsuc-
hiya H. Antibacterial iodine-supported titanium imp-
lants. Acta Biomater 2011;7(4):1928-33.
https://doi.org/10.1016/j.actbio.2010.11.036

Tsuchiya H, Shirai T, Nishida H, Murakami H, Kaba-
ta T, Yamamoto N, et al. Innovative antimicrobial co-
ating of titanium implants with iodine. J Orthop Sci.
2012;17(5):595-604.
https://doi.org/10.1007/s00776-012-0247-3

Secinti KD, Ayten M, Kahilogullari G, Kaygusuz G,
Ugur HC, Attar A. Antibacterial effects of electrically
activated spinal implants with weak direct current. J
Clin Neurosci. 2008;15:434-9.
https://doi.org/10.1016/j.jocn.2007.03.010

Secinti KD, Ozalp H, Atar, A, Sargon MF. Nanoparticle
silver ion coatings inhibit biofilm formation on titanium
implants. J Clin Neurosci. 2011;18(3):391-5.
https://doi.org/10.1016/j.jocn.2010.06.022

Gaul L, Staud A. Clinical spectroscopy. Seventy cases
of generalized argyrosis following organic and colloi-
dal silver medication. JAMA 1935;104(16):1387-90.
https://doi.org/10.1001/jama.1935.02760160011004
White JML, Powell AM, Brady K, Russell-Jones
R. Severe generalized argyria secondary to inges-
tion of colloidal silver protein. Clin Exp Dermatol.
2003;28(3):254-6.
https://doi.org/10.1046/j.1365-2230.2003.01214 x
Hollinger MA. Toxicological aspects of topical silver
pharmaceuticals. Crit Rev Toxicol. 1996;26(3):255-60.
https://doi.org/10.3109/10408449609012524

FreiJ, Schroder B, Messerli J, Probst A, Meyer P. Loca-
lized argyrosis 58 years after strabismus operation--an
ophthalmological rarity. Klin Monbl Augenheilkd 2001
Jan;218(1):61-3.

Sonntag VKH. History of spinal disorders. In: Menezes
AH. Sonntag VKH, eds. Principles of Spinal Surgery.
New York: McGraw-Hill, 1996: 3-23.

Levi ADO, Dickman CA, Sonntag VKH. Management
of postoperative infections after spinal instrumentation.
J Neurosurg. 1997;86(6):975-80.
https://doi.org/10.3171/jns.1997.86.6.0975

Griffith HJ. Orthopedic complications. Radiol Clin
North Am. 1995 Mar;33(2):401-10.

. Schwab FJ, Nazarian DG, Mahmud F, Michelsen CB.

Effects of spinal instrumentation on fusion of the lum-
bosacral spine. Spine 1995 Sep 15;20(18):2023-8.
https://doi.org/10.1097/00007632-199509150-00014
Tsukamoto M, Miyamoto H, Ando Y, Noda I, Eto S,

23.

24.

25.

26.

217.

28.

29.

30.

32.

33.

34.

35.

36.

37.

38.

K. D. Secinti, A. Attar, E. Secinti

Akiyama T, et al. Acute and Subacute Toxicity In
Vivo of Thermal-Sprayed Silver Containing Hydrox-
yapatite Coating in Rat Tibia. Biomed Res Int.
2014;2014:902343.

Epub 2014 Mar 20.
https://doi.org/10.1155/2014/902343

Bible JE, O’Neill KR, Crosby CG, Schoeecker JG,
McGrit MJ, Devin CJ. Implant contamination during
spine surgery. Spine J. 2013;13(6):637-40.
https://doi.org/10.1016/j.spinee.2012.11.053

Gristina AG, Hobgood CD, Barth E. In: Pulverer G,
Quie PG, Peters G (1th eds): Pathogenesis and Clini-
cal Significance of Coagulase-Negative Staphylococci.
Stuttgart: Fischer Verlag, 1987; pp. 143-157.

Berman E. Topics in Science In: Thomas LC, eds. Toxic
Metals and their Analysis. London, Heyden Internatio-
nal: 1980: 121-45.

Modak SM, Fox CL. Binding of silver sulfadiazine to
the cellular components of Pseudomonas aeruginosa.
Biochem Pharm 1990;22(19):2391-04.

Chowlishaw J, Spadaro JA, Becker RO. Inhibition of
enzyme induction in E.coli. Electromagn Biol Med.
1982;3(1):295-304.

Bragg PD, Rainnie DJ. The effect of silver ions on the
respiratory chain of Escherichia coli. Can Microbiol.
1974;20(6):883-9.

https://doi.org/10.1139/m74-135

Hamilton EI, Minski MJ. Abundance of the chemical
elements in man’s diet and possible relations with envi-
ronmental factors. Sci. Total Environ. 1972/1973;1:375-
94.

https://doi.org/10.1016/0048-9697(73)90025-9

Tietz NW (ed). Clinical Guide to Laboratory Tests. 3rd
edition. Pennsylvania: W.B. Saunders Company 1995;
pp- 560.

. Wan AT, Conyers RAJ, Coombs CJ, Masterton JP. Deter-

mination of silver in blood, urine, and tissues of volunte-
ers and burn patients. Clin Chem. 1991;37(10):1683-7.
Kehoe RA, Cholar J, Story RV. A spectrochemical study
of the normal ranges of concentration of certain trace
metals in biological materials. J. Nutr. 1940;19:579-
92.

https://doi.org/10.1093/jn/19.6.579

Tipton IH, Stewart PL, Martin PG. Trace elements in
diets and excretia. Health Phys. 1966;12:1683-9.
https://doi.org/10.1097/00004032-196612000-00005
Chambers C, Proctor C, Kabler P. Bactericidal effect of
low concentrations of silver. J] Am Water Works Assoc.
1962;54(2):208-16.
https://doi.org/10.1002/j.1551-8833.1962.tb00834 x
Drake PL, Hazelwood KJ. Exposure-related health ef-
fects of silver and silver compounds: a review. Ann Oc-
cup Hyg. 2005;49(7):575-85.

Sardari RRR, Zarchi SR, Talebi A, Nasri S, Imani S,
Khoradmehr A, et al. Toxicological effects of silver na-
noparticles in rats. Afr J Microbiol Res. 2012;6:5587—
93.

Park E, Bae E. Repeated-dose toxicity and inflamma-
tory responses in mice by oral administration of silver
nanoparticles. Environ Toxicol Pharm. 2010;30:162-8.
https://doi.org/10.1016/j.etap.2010.05.004

Kim JS, Song KS, Sung JH, Ryu HR, Choi BG, Cho
HS, et al. Genotoxicity, acute oral and dermal eye and
dermal irritation and corrosion and skin sensitizati-



Clinical TrialUsing A Silver-Coated Screw-Rod System and One-Year Follow-Up of The First 50 Patients

39.

40.

41.

42.

43.

44.

45.

on evaluation of silver nanoparticles. Nantoxicology.
2013;7:953-60.
https://doi.org/10.3109/17435390.2012.676099

Sarhan OMM, Hussein R. Effects of intraperitoneally
injected silver nanoparticles on histological structures
and blood parameters in the albino rat. Int ] Nanomedi-
cine. 2014;9:1505-17.

Kawata K, Osawa M, Okabe S. In vitro toxicity of sil-
ver nanoparticles at noncytotoxic doses to HepG2 hu-
man hepatoma cells. Environ Sci Technol. 2009 Aug
1;43(15):6046-51.

https://doi.org/10.1021/es900754q

Demerec M, Bertani G, Flint F. A survey of che-
micals for mutagenic action on E. coli. Am. Nat.
1951;85(821):119-36.

https://doi.org/10.1086/281660

Nishioka H. Mutagenic activities of metal compounds
in bacteria. Mutat. Res. 1975;31:185-9.
https://doi.org/10.1016/0165-1161(75)90088-6

Hill WR, Pillsbury DM. Argyria-The Pharmacology of
Silver. Baltimore: Md. Williams & Wilkins Co, 1939:
6-99.

Blumberg H, Carey TN. Argyremia: Detection of un-
suspected and obscure argyria by the spectrographic
demonstration of high blood silver. ] Am Med. Assoc.
1934;103(20):1521-24.
https://doi.org/10.1001/jama.1934.02750460025007
Olcott CT. Experimental argyrosis. V. Hypertrophy of

46.

47.

48.

49.

50.

the left ventricule of the heart in rats ingesting silver
salts. Arch Pathol. 1950;49:138-49.

Furchner JE, Richmond CR, Drake GA. Comparative
metabolism of radionuclides in mammals - IV. Retenti-
on of silver - 110m in the mouse, rat, monkey, and dog.
Health Phys. 1968;15:505-14.
https://doi.org/10.1097/00004032-196812000-00005
Drasch G, Gath HJ, Heissler E, Schupp I, Roider G. Sil-
ver concentrations in human tissues. their dependence
on dental amalgam and other factors. J Trace Elem Med
Biol. 1995 Jul;9(2):82-7.
https://doi.org/10.1016/S0946-672X(11)80015-5
DeRouen TA, Martin MD, Leroux BG, Townes BD,
Woods JS, Leitao J, et al. Neurobehavioral effects of
dental amalgam in children: a randomized clinical trial.
JAMA 2006 Apr; 19:295(15):1784-92.

Bellinger DC, Daniel D, Trachtenberg F, Tavares M,
McKinlay S. Environ health perspect. Dental amalgam
restorations and children’s neuropsychological functi-
on: The New England Children’s Amalgam Trial. 2007
Mar;115(3):440-6.

Bellinger DC, Trachtenberg F, Daniel D, Zhang A,
Tavares MA, McKinlay S. A dose-effect analysis of
children’s exposure to dental amalgam and neuropsy-
chological function: the New England Children’s Amal-
gam Trial. ] Am Dent Assoc. 2007 Sep;138(9):1210-6.
https://doi.org/10.14219/jada.archive.2007.0345

21



Sinir Sistemi Cerrahisi Derg 2016,;6(1-2):22-26
doi:10.5222/sscd.2016.29491

Retrospektif Calisma

Lumbar Disk Hernisinde Endoskopik
Epidural Laser Disk Dekompresyonu

Abdurrahman CETIN ®, Abdulkadir YEKTAS®

Saglik Bilimleri Universitesi Gazi Yasargil Egitim ve Arastirma Hastanesi, Diyarbakir

Giris: Lumbar radikiiler agr1 siklikla spinal stenoz, dejeneratif spondiolistezis ve disk hernisinden
kaynaklanir. Nukleo-anuloplasti, laser epiduroskopik noral dekompresyon gibi minimal invaziv
disk dekompresyon yontemleri bu gibi agrilarin tedavisinde kullanilabilir.

Amac: Endoskopik laser disk dekompresyonunun uzun dénem sonuglari, disk hernisine sahip lum-
bar radikuler agris1 olan hastalarda tedavi edicidir.

Metod: Bu calismaya toplam 54 hasta dahil oldu. Agr takibi bazal VAS degerleriyle 1., 6.,12. ve
24. ay VAS degerlerinin karsilastirilmasiyla yapildi. Post-operatif agr1 24 saatlik period boyunca
degerlendirildi. Komplikasyon ve yan etkiler intraoperatif ve postoperatif donemde kaydedildi.
Bulgular: Hastalarin agr1 degeri ortalamalari tedavi sonrasi 1., 6., 12.,24. aylarda islem yapildiktan
sonra anlamli derecede daha diisiiktii. EELD uygulanan 4 hastada iglem sirasinda bag agris1 olustu.
Fakat kanama, dural/noral yaralanma ya da infeksiyon gibi ciddi komplikasyon olugsmadi.

Sonu¢: EELD bel ya da radikiiler agrili dikkatlice secilmis hastalarda makul bir tedavi
secenegidir.

Anahtar kelimeler: Epiduroskopi, laser, dik, herni, anuloplasti
J Nervous Sys Surgery 2016,6(1-2):22-26

Endoscopic Epidural Laser Disc Decompression for Lumbar Disc
Herniation

Background: Lumbar radicular pain often results from lumbar disc herniation, spinal stenosis or
degenerative spondylolisthesis. Minimally invasive disc decompression procedures such as nucleo-
annuloplasty or epiduroscopic neural decompression by laser have been devised to treat such pain.
Objective: The long term outcomes of disc decompression by endoscopic laser decompression
(EELD) were curative in patients with lumbar radicular pain due to disc herniation.

Method: A total of 54 patient were enrolled in this study. The pain relief was evaluated at baseline
and at postprocedural 1.,6,. 12., 24 months via VAS. Postoperative wound pain was assessed over a
24- hour period. Complications and side effects were also recorded as were operative times.
Results: At post- treatment 1., 6., 12., 24. months the mean pain scores of patients were significantly
lower regardless of the procedure used. Four patinets undergoing EELD procedure experienced
headache during the procedures, however no serious complications such as bleeding dural/neural
injures or infection were recorded for EELD.

Conclusion: EELD is a reasinable treatment option for carefully selected patients with lower back
or radicular pain.

Keywords: Epidoroscopy, laser, disc, herniation, annuloplasty
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Lumbar Disk Hernisinde Endoskopik Epidural Laser Disk Dekompresyonu

GIRIS

Lumbar radikiiler agri lumbar disk hernisi, spi-
nal stenozis ve dejeneratif spondiolitezise yaygin
olarak eslik eder. Disk herniasyonunda radikiiler
agr1 tipik olarak belden baglar ve alici sinir ro-
otlarinin dermatomlar1 boyunca alt ekstremitede
uzanir. Ek olarak sinir root kompresyonu hernie
niikleus pulposusta agir inflamatuvar yanit olug-
turarak agrinin artisina neden olumakla sonug-
lanabilir. Epidural kortikosteroid injeksiyonu bu
tip agrilarda etkin olmaktadir . Orta donemde
agrinin iglesmesiyle ilgili sonuclar hastalarin
%55-84’tlinde bu stratejinin bagarili oldugunu
gostermigtir 9,

Epidural kortikosteroide direngli agrisi olan has-
talarda, disk dekompresyonu i¢in minimal inva-
ziv secenekleri igeren tedavinin segenekleri ula-
silabilirdir 710

Termal anuloplastiyle endoskopik diskektomi
bu tekniklerin goze batan bir prosediiriidiir. Pos-
terolateral transforaminal selektif endoskopik
diskektomi ve termal anuloplasti i¢in bipolar
radyofrekans probu kullanan Tsou ve ark.’dir.
(D Cheng ve ark. ? termal auloplastinin dis-
kojenik lomber bel agrisi olan ve tek seviye
iceren dikkatlice se¢ilmis hastalarin tedavisin-
de giivenilir ve etkin oldugunu diisiinmektedir.
Endoskopik epidural laser dekompresyonu sak-
ral hiatustan girisim kazanciyla laser veya for-
sepslen hernie disk ablasyonuna benzer sekilde
izin verir. Bu prosediire tipik olarak hoimium:
ytrium-aluminium-garnet (Ho: YAG) laser eglik
eder % EELD iizerine makalelerin bircogu
agr1 olclim degerlendirmesinde VAS degerleri-
nin 6nemli bir 6l¢iim yontemi oldugu bilgilerini
yayinlamigtir ©1%19_ Hernie intervertebral disk,
hastalarin radikiilopati ve bel agrisi ile iligkilidir
©, Epiduroskopi guided Ho: YAG laser ile kronik
bel ve bacak agris1 sendromuna miidahale eden
(n=93) Ruetten ve ark. ¥ postoperatif donemde
%459 gibi pozitif sonuclar vermiglerdir.

Biz yaptigimiz bu retrospektif calismada, EELD
prosediirii uygulanan hastalarda ameliyat oncesi
VAS degerleriyle ameliyat sonrar 1., 6., 12. ve
24.aydaki VAS degerlerini karsilastirarak EELD
nin hernie disklerdeki bel ve bacak agrisina etki-
lerini incelemeyi amagladik.

GEREC ve YONTEM

01.01.2014 - 01.01.2016 yillar1 arasinda iglem
yapilan toplam 54 hasta ¢aligmaya dahil edil-
di. Dosyalarin incelenebilmesi i¢in hastanemiz
yerel Etik Kurulu’ndan etik kurul onay1 alindi.
Hastalarin dosyalar1 hastane argivinden alinarak
hastalarin yasg, cinsiyet, ameliyat diizeyleri ve
agr1 cekme siireleriyle, agrilarinin yerleri (bel,
bacak agris1) kaydedildi.

Dahil etme Kkriterleri

1. Tek diizey

2. Bel veya bacak agrisi

3. Spinal MRI goriintiilemede agriya neden
olan basinin agikca gosterilmesi

4. Dort haftalik konvansiyonel tedavi yon-
temlerine yanit alinamamasi

Dislama kriterleri

1. Paraspinal kaslar tarafindan olusturulan
bacak agrisi

2. Capraz-boliimsel MRI’de foraminal ya da

ekstraforaminal disk goriintiisii

Spondiolistesis

Infeksiyon varliginda agri

Kanama pihtilasma bozuklugu

Tarlov kisti varligi

AN

Endoskopik epidural laser dekompresyon
(EELD) prosediirii

Hastalarin tan1 konduktan ve islem yapilmasina
karar verildikten sonra preoperatif degerlendir-

melerinin yapildigi, 1 hafta sonrasina giin veril-
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digi ve tiim analjeziklerinin kesilerek tramadol
100 mg 4x1 oral baslandig1 goriildii. Operas-
yon giinli ameliyat masasina alinan hastalara
el stii venlerden intravendz kateter takilarak
SF 100 mL/h’den basglandig1 goriildii. Hastalar
prone pozisyona alinarak, karin altina lomber
lordozu diizlestirecek ve girigsimi kolaylastira-
cak sekilde slikon yastik konuldugu goriildii.
Girisim yapilacak bolge sterilizasyona uygun
hale getirildikten sonra bolgeye % 2 lidokain
ile lokal anestezi uygulandigi anlagildi. Bes-on
mm cilt insizyonu sakral hiatus iizerine uygu-
landig1 ve 17 Gauge Tuohy igne ile sakruma gi-
rildigi ve tel guide yerlestirildigi ameliyat not-
larindan anlagildi. Tel guide {izerinden dilatator
dondiiriilerek katlarin dilate edildigi anlagildi.
Yonlendirilebilir 3 mm video-guided kateter ve
fiberli Ho:YAG laser yerlestirildigi anlasildi.
Lateral goriintii ve igne yerlesimi (hedef diskin
en altinda posterior longitudinal ligament kap-
saminda) floroskopi ve epiduroskopiyle, video
goriintiisii (Resim 1) (6n epidural bosluk) yar-
dimiyla dogrulandig1 ameliyat notlarindan anla-

Resim 1. Epiduroskopiyle disk seviyesinin anterior epiduralde
goriiniimii.
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sild1. On epidurogramin 1-2 mL kontrast madde
verilerek yapildig1 ve patolojinin ana hatlariyla
gosterildigi goriildii. Adezyolizisin patolojinin
lokalizasyonu ve anatomik goriiniimiine izin
verdigi goriildii. Bulging, posterior longitudi-
nal ligament (PLL) Ho:YAG laser kullanilarak
2.5W (0.5], 5Hz) kademeli olarak azaltildi-
g1 anlagildi. ilk once fiber kablo video hernie
intervertebral disk altinda PLL’ye (PLL’deki
delik aracilig1 ile) sokuldugu ve hernie disk
dekompresyonuna Ho: YAG laser 8W (0.8 J,
10 Hz) ile baglandig: goriildii. Riiptiire diskin
sinir root dekompresyonunun epiduroskopik
dogrulanmasiyla daha sonra dekomprese edil-
digi anlagildi. islem tamamlandiginda videonun
uzaklastirildigr ve sakral hiatustaki kesinin di-
kildigi ameliyat notlarindan anlagildi. Herhangi
bir yakinmasi olmayan hastalarin postoperatif
bakim odasina gonderildigi anlagildi.

Hastalarin agrilarilarinin vizuel analog skala
(VAS) (Hig agr1 yok 0, dayanilmaz agr1 10 ola-
rak bir dogru iizerinde isaretlendi ve hastadan
agrisina uygun gelen yeri dogru iizerinde isaret-
lenmesi istendi.) ile degerlendirildigi anlasildi.
Operasyon oncesi, 1. ay, 6. ay, 12. ay ve 24. ay
VAS degerleri hasta dosyalarindan alindi. Pos-
toperatif yara agrisinin 24 saat boyunca deger-
lendirildigi anlagildi. VAS degeri 5 ve iistiinde
olan hastalara tramadol 100 mg oral verildigi
goriildii. Komplikasyonlar ve yan etkiler kay-
dedildi.

istatistikel analiz: Bu calismada, tiim istatis-
tiksel hesaplamalar bilgisayar ortaminda “SPSS
versiyon 11.5 for Windows” paket programi yar-
dimiyla degerlendirildi. Hastalarin cinsiyet ve
opere olduklari spinal seviyeleri n olarak verildi.
Diger tiim veriler ortalama+standart sapma ola-
rak verildi. Islem oncesi ve sonras1 VAS degerle-
ri parametrik testlerden “One-Sample t-test” ile
karsilagtirildi, veriler ortalama+standart sapma
olarak verildi.



Lumbar Disk Hernisinde Endoskopik Epidural Laser Disk Dekompresyonu

BULGULAR

Hastalarin yas, cinsiyet, opere edildikleri disk
diizeyi ve agrilarinin siiresi Tablo 1°de verildi.

Hatalarin VAS degerleri Tablo 2’de verildi.
Ameliyat 6ncesi VAS degerleiryle 1. ay, 6. ay,
12. ay ve 24. ay VAS degerleri arasinda istatis-
tiksel olarak anlamli farklilik oldugu goriildii ve
1. ay, 6. ay, 12. ay ve 24. ay VAS degerlerinin
ameliyat oncesi VAS degerlerine gore diisiik ol-
dugu goriildii.

Bir hastada sakral kanal uygun olmadigindan
epiduroskopinin iptal edildigi goriildii.

Postop 2 hastada agr1 24 saati astig1 i¢in trama-
dole 4x100 mg devam edildigi goriildii.

Dort hastada epiduroskopi sirasinda bas agrisi
oldugu anlagildi.

Tablo 1. Hastalarm yas, cinsiyet, operasyon diizeyleri ve agri
siireleri (Mean=SD, n).

Yas (Yil) 474+12.1
Cinsiyet (Erkek/Kadin) 30/24
Operasyon diizeyi

L3-4 7
L4-5 20
L5-S1 27
Agrinin siirsi (Ay) 27142

Tablo 2. Hastalarin ameliyat oncesi VAS degrleriyle ameliyat
sonrai 1. ay, 6. ay, 12. ay ve 24. ay VAS degerlerinin karsilasti-
rilmas1 (Mean+SD).

VAS degerleri

Ameliyat 6ncesi 7.8+0.9
1.ay 4.1+1.1
p 0.015

6.ay 2.6+0.7
p <0.001

12. ay 2.4+0.7
p <0.001
24.ay 2.8+0.8
p 0.002

TARTISMA

Bu calismanin sonuclar1 bize gosterdi ki disk
herniasyonunda EELD agrinin énemli derecede
iglesmesinde etkindir. Biz 2100 nm Ho: YAG la-
ser kullanarak EELD yaptik ve maruziyet siiresi
ya da 151n yogunlugu ne olura olsun, bunun di-
rekt temasla doku harabiyeti olusturabilecegini
gordiik "*!”, Fakat noral yapinin termal hasari-
nin posterior longitudinal ligament ve posterior
anulus arasindaki alana disk ablasyonu sinirlan-
dirilmasiyla dnlenebilecegini diisiiniiyoruz.

EELD uyguladigimiz hastalarda sakral hiatus
kaniilize edildiginde sakral kemik muzdarip ola-
bilir sonugta kemik agrisi duyulur. Caligmaya
kattigimiz hastalarin hepsinde post-operatif do-
nemde kemik agrisi duyuldugu anlagsildi ve anal-
jezik tedavi baglandig1 goriildii.

Kullandigimiz irrigasyon soliisyonu EELD’de
100-200 mL’yi gecmedi. Dort hastamizda is-
lem sonrasi bag agris1 gelisti. Analjeziklerle agri
kontrol altina alindi. EELD esnasindaki Laser
ablasyonu sirasinda eszamanli irrigasyon sivisi
kullanimi doku hasarint azaltir. Fakat ¢cok fazla
s1vi kullanimi epidural bosluk kadar intrakranial
basinci arttirarak diger komplikasyonlara neden
olabilir 1®.

Park CH ve ark. " yaptiklari ¢alismada, EELD
nin disk orjinli bel ve radikiiler agrist olan dik-
katlice secilmis hastalarda iyi bir tedavi secene-
§i oldugunu gostermiglerdir. Calismamizda da
EELD’nin etkinligi gosterilmisgtir.

Jo DH. ve ark. ®® EELD prosediiriiyle hastalarin
%85’inin memnun kaldigini gostermiglerdir. Ca-
lismamizda da hastalarin %90°1inda VAS deger-
lerinin 2 yil boyunca anlamli olarak diistiigiinii
gordiik.

Sonug olarak, EELD prosediirii uygulanan disk
herni kokenli agrisi olan hastalarda bel ve bacak
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agrisi i¢in operasyon oncesi VAS degerleriyle
operasyon sonrasi 1., 6., 12., 24. ay VAS deger-
leri arasinda istatistiksel olarak anlamli farklilik
oldugu ve 1., 6., 12., 24. ay VAS degerlerinin
daha diisiik oldugu goriildii.
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Mikrocerrahi ile Diskektominin Lomber
Disk Protriizyon, Ekstriiksiyon,
Sekestrasyon ve Bulgingi Olan Hastalarda
Etkinliginin Degerlendirilmesi
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Amag: Bu calismada, mikrocerrahi ile diskektominin etkinligi olup olmadigini gérmeyi amacla-
dik.

Yontem: Mikrocerrahi ile diskektominin hastalarda (n=79) 1. hafta, 6. ay, 1 ve 2. y1l VAS degerleri
tizerine etkisi olup olmadig1 arastirildi.

Bulgular: Mikrocerrahi ile diskektomi uygulanan hastalarda preoperatif VAS degerleri post-
operatif VAS degerlerinden istatistiksel olarak anlaml1 yiiksekti.

Sonug¢: Mikrocerrahi ile diskektomi etkinligi agisindan basarilidir.

Anahtar kelimeler: Mikrocerrahi, diskektomi, protriizyon, bulging, ekstriide ve sekestre
disk

J Nervous Sys Surgery 2016,6(1-2):27-32

Evaluation of the Efficacy of Microsurgical Discectomy in Patients with
Lumbar Disc Protrusion, Extrusion, Segregation and Bulging

Objective: In this study we aimed to see whether microsurgical discectomy is effective or not.
Method: Discectomy with microsurgery (n=79) effect on 1 week, 1,6 months and 1,2 years VAS
scores of the patients and compared whether differences pre-operative with post-operative VAS
scores.

Results: Preoperative VAS scores were statistically significantly higher than postoperative VAS
scores in patients who underwent microsurgical discectomy.

Conclusion: Discectomy with microsurgery successful in therm of efficacy of discectomy.

Keywords: Microsurgery, discectomy protrusion, bulging, extruded, segregated disc
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GIRIS @3 Akut bel agrilarim %75-80’i hicbir tedavi

gerektirmeksizin ilk 2 ay icinde iyilesir, ancak
Erigkinlerin %60-80°i yasamlar1 boyunca en bel agris1 olgularinin %15-20’si tibbi tedaviye
azindan bir kez bel agrisindan muzdarip olurlar ragmen kroniklesir . Agik cerrahi ve spinal
(12 Bel agris1 iist solunum yolu infeksiyonu son- enstriimantasyon uzun yillar boyunca diskoje-
rast hastaneye kabuliin 2. en yaygin nedenidir nik agrinin geleneksel tedavisiydi. A¢ik cerra-
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hi sonrast erken postoperatif periyotta klinik
basart oran1 %95-98, niiks oran1 %2-5’tir ©¢7.
Bacak ve bel agrisina neden olan epidural yara-
lanmalarin iyilesmesine sekonder, postoperatif
periotta fibrozise sekonder yetersiz fizyoterapi,
sonraki izlemlerde cerrahi basariyr %80’lere
dustirtir 7¥,

Klasik mikrodiskektomide paravertebral kas-
lar spindz ¢ikintiya yapistig1 yerden siyrilir. Bu
nedenle operasyon sonrasi erken donemde kas
travmasina bagl agri olmaktadir. Bu durum pos-
top analjezik gereksinimini arttirmaktadir.

Biz bu ¢alismada, protriisyon, ekstriiksiyon, se-
ketrasyon veya bulginge bagli diskojenik bel ve
bacak agrisi olan hastalarda yapilan klasik mik-
rodiskektominin hastalarin VAS degerleri iizeri-
ne etkinligini degerlendirmeyi amagladik.

GEREC ve YONTEM

Bu calisma, TC. SBU. Gazi Yasargil EAH ye-
rel Etik Kurulu’ndan etik kurul onam1 alindiktan
sonra, bacak agris1 bel agrisindan siddetli olan,
Ocak 2013-Ocak 2016 tarihleri arasinda Beyin
Cerrahisi Poliklinigi’ne bagvuran, klasik mikro-
diskektomi yapilan 79 hatanin verilerinin retros-
pektif olarak degerlendirilmesiyle yapildi.

Klasik mikrodiskektomi uygulamasi (KMU):
KMU uygulanacak tiim hastalara islem uygu-
lanmadan Once yapilacak ameliyat ve kompli-
kasyonlart hakkinda bilgi verildi. Hastalar VAS
degerlendirilmesi hakkinda da bilgilendirildi ve
hastalardan imzal1 aydinlatilmig onam alindi.

Hastalarin yasg, cinsiyet bilgileri, nérolojik mu-
ayene bulgulari, bulging, ekstiiriksiyon, sekest-
rasyon veya protriizyon olan diskin bulundugu
seviye (Klinik ve MRI bulgusuyla), VAS (Vizuel
Analog Skala) kullanilarak diskin bulundugu se-
viyeye uyan radikiilopatik agr1 degerlendirilme-
si ve olusan komplikasyonlar kaydedildi. Klinik
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bulgulari olan hastalarda yapilan MRI goriintiile-
rinde (sagittal T1A, T2A ve aksiyal T2A) uygun
seviyede intervertebral disk sinyallerinde kayip
(siyah disk) goriilmeyen ve yapilan dl¢timde ra-
dikiilopatiye neden olabilecek bulging, ekstriik-
siyon, sekestrasyon, protriizyon ve anuler yirtik
degerlendirildi.

Cahsmaya dahil edilmeme kriterleri:

1. Gecmiste spinal cerrahi oykiisii bulunan has-
talar

2. Diskojenik agris1 olmayan hastalar

3. Lokal veya sistemik enfeksiyonu bulunan
hastalar

4. Kanama pihtilagma bozuklugu olan hastalar

. ASA I-II grubuna dahil olmayan hastalar

6. Acil opere olmasi gereken hastalar

|91

Cahsmaya dahil edilme kriterleri:

1. Otuz-seksen bes yas arasinda olan hastalar

2. Diskojenik agris1 olan hastalar

3. Konvansiyonel tedaviye yanit vermemis has-
talar

4. Bacak agris1 bel agrisindan siddetli olan has-
talar

Uygulama Oncesi hastalarin rutin kan tetkikleri
onaylatild1 ve uygulama giinii standart aclik pro-
tokoliine gore igleme kabul edildiler. Hastalar
islem giinii ameliyat odasina alindi, intravenoz
damar yolu acildi ve izotonik sodyum kloriir
sollisyonu takildi. Hastalar ameliyat masasina
yiiziikoyun yatar pozisyonda alindi venoz dol-
gunlugu onlemek i¢in batin altt bos birakild.
Biitiin uygulamalar steril kosullarda ve C-kollu
floroskopi esliginde seviye belirlenerek yapildi.
Hastalara ya spinal ya da genel anestezi egligin-
de islem yapildi.

Dosyalarda cerrahi prosediiriin su sekilde yapil-
digin1 gordiik; hastalar preop hazirliktan sonra
spinal anestezi yapilip veya supin pozisyonda
genel anestezi verilip entiibe edildikten sonra
prone disk pozisyonunda masaya alindi. Gerekli
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sterilizasyon ve Ortme isleminden sonra operas-
yona baslandi. Cilt, ciltalti insizyondan sonra
kaslar kiint diseksiyonla gecildi. Operasyon bol-
gesine Taylor ekartor yerlestirildi ve mikrosko-
bik goriintii altinda alt ve iist hemiparsiyel lami-
nektomi yapildi. Ligamentum flavum eksizyonu
yapildi. Root ekartoriiyle root mediale ekarte
edildi. On bes nolu bistiiriiyle ligament eksiz-
yonu yapildi. Disk forsepsiyle mesafe bosaltildi
(Resim 1). Hemostazi takiben dokular anatomik
olarak kapatilarak ameliyata son verildi.

i

Resim 1.

Hastalar iglem sonrasi post-op bakim odasina
alindi. Bir saat takip edilen hastalar nérolojik
muayeneleri yapildiktan sonra beyin cerrahisi
servisine alindi. Hastalarin VAS degerleri is-
lem sonrasi 1. hafta, 1. ay ve 6. ay, 1. yil ve
2. yilda kaydedildi. Hastalarin pre-op VAS de-
gerleri 1. hafta, 1. ay, 6. ay, 1. y1l ve 2. y1l VAS
degerleriyle karsilastirilarak islemin etkinligi
degerlendirildi. Hastalarda olusan tiim komp-
likasyonlar kaydedildi.

Istatistiksel analiz

Bu calismada, tiim istatistiksel hesaplamalar
bilgisayar ortaminda SPSS version 11.5 for
Windows paket programi yardimiyla degerlen-
dirildi. Verilerin normallik degerlendirilmesi
Shapiro-Wilk testi ile yapildi. Normallige uyan
verilerin degerlendirilmesi parametrik testlerle
yapildi. Kategorik veriler n (%) olarak tanim-
landi. Normallige uyan verilerin kargilagti-
rilmast One-Sample T test ile yapildi, veriler
mean (+ standart deviasyon) olarak verildi.
Tiim veriler icin p<0.05 istatistiksel olarak an-
lamli kabul edildi.

BULGULAR

Hastalarin yas, islem siiresi, yakinma siiresi, cin-
siyet, girisim yapilan seviye, pre-operatif ve post-
operatif noropati varligi, diskin MRI deki goriinii-
miiyle ilgili dagilimlar1 Tablo 1’de verildi.

Hastalarin pre-operatif VAS degerleriyle post-
operatif 1. hafta VAS degerleri karsilagtirildi-
ginda istatistiksel olarak anlamli faklilik vardi
ve pre-operatif VAS degerleri anlamli yiiksekti
(Tablo 2).

Hastalarin pre-operatif VAS degerleriyle post-
operatif 1. ay VAS degerleri karsilastirildigin-
da, istatistiksel olarak anlaml1 faklilik vardi ve
pre-operatif VAS degerleri anlamli yiiksekti
(Tablo 2).

Hastalarin pre-operatif VAS degerleriyle post-
operatif 6. ay VAS degerleri karsilagtirildigin-
da istatistiksel olarak anlamli faklilik vardi ve
pre-operatif VAS degerleri anlamli yiiksekti
(Tablo 2).

Hastalarmn pre-operatif VAS degerleriyle post-
operatif 1. yil VAS degerleri kargilastirildiginda
istatistiksel olarak anlaml faklhilik vardi ve pre-
operatif VAS degerleri anlamli yiiksekti (Tablo 2).
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Tablo 1. Hastalarin demografik verileri, miidahale seviyeleri,
preoperatif ve postoperatif polindropati durumlari ve diskin
MRI goriiniimii (Mean£SD ve n %).

A. Cetin ve A. Yektas

Tablo 2. Hastalarin preoperatif VAS degerleriyle post-operatif
1. hafta, 1. ay, 6. ay, 1. y1il ve 2. yil VAS degerlerinin karsilasti-
rilmasi (Mean£SD).

Yas (y1l) 47.99+13.57
Yakima stiresi (giin) 95.29+£51.07
Cinsiyet

Erkek 51 %64.6

Kadin 28 %354
Seviye

L., 12 %15.19

45 46 %58.22

LS, 21 %26.59
Preoperetif noropati

Var 0 %0

Yok 0 %0
Postoperatif noropati

Var 0 %0

Yok 0 %0
Diskin durumu

Protriizyon 38 %48.10

Ekstriide 18 %22.79

Bulging 7 %8.86

Sekestre 16 %20.26

Hastalarin pre-operatif VAS degerleriyle post-
operatif 2. yil VAS degerleri kargilastirildiginda
istatistiksel olarak anlamli faklilik vard:r ve pre-
operatif VAS degerleri anlamli yiiksekti (Tablo 2).

Hastalarda post-operatif donemde gelisen komp-
likasyonlarin siklig1 Tablo 3’te verildi.

TARTISMA

Bel agrisi toplumun yaklasik %80’ini yasamla-
rinin bir doneminde etkiler ve saglik kurulugla-
rina en sik bagvurma nedenleri arasindadir .
Ayrica hem neden oldugu isgiicii kaybt hem de
teshis ve tedavi icin yapilan harcamalar nede-
niyle ekonomik agidan da ¢ok 6nemli bir saglik
sorunudur "' Konservatif tedaviyle hastalarin
9%80-90’1nda agr1 gecerken, %10 hastada kronik
bel agrisi olusur 112, Agrisi gecen hastalarin ise
5 yillik takip sonucu %60’1nda agrinin yineledi-
&i bildirilmigtir 12

Bel agrisinin etiyolojisinde en 6nemli yapilar
intervertebral diskler, faset eklemler ve sakroi-
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Preoperatif VAS degeri 644+1.23
Post-operatif 1. hafta VAS degeri 3.38+0.88
P *0.012
Post-operatif 1. ay VAS degeri 3.01+0.16
p *0.024
Post-operatif 6. ay VAS degeri 2.24+0.68
P *<0.001
Post-operatif 1. yil VAS degeri 2.22+0.34
p *<0.001
Post-operatif 2. y1l VAS degeri 1.78+0.12
P *<0.001

*#[statistiksel olarak anlaml

Tablo 3. Hastalarda postoperatif donemde gelisen komplikas-
yonlarm dagilimi (n %).

Spinal instabilite agrisi

Var 21 %26.59

Yok 58 %73.41
Radikiilopati

Var 36 %45.57

Yok 43 %54.43
Bel agrist

Var 71 %89.88

Yok 8 %10.12
Hipoindent disk

Var 34 %43.03

Yok 43 %54.43
Diskitis

Var 0 %0

Yok 79 %100
Hematom

Var 2 %?2.53

Yok 77 %9747
Post-operatif fibrozis

Var 5 %6.32

Yok 72 %95.68

liak eklemlerdir. Intervertebral disklerin kendi
innervasyonlarinin oldugu intrinsik olarakta agri
yaratabilecekleri fikri ilk kez 1947 yilinda Inman
ve Saunders tarafindan bildirilmis olup, Bogduk,
Groen ve ark. tarafindan da detayl olarak rapor
edilmigtir "+
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Lomber disk hastaliginin tedavisinde laminek-
tomiyle diskektomi, mikrodiskektomi, spinal
flizyon ve son zamanlarda disk protezleri gibi
bircok cerrahi teknik gelistirilmigtir. Klasik
diskektomi sonrasi basar1 orani kisa donemde
%95-98 ve disk hernisinin yineleme riski %2-6
olarak bildirilmigstir 7. Uzun dénemde ise disk
hernisinin yinelemesi, epidural fibrosis, spon-
diloz bulgularinin artmasi, instabilite gelismesi
nedeniyle basar1 orani %80’ lere diiger 7.

Yapilan bir kokrane caligmasinda, mikrocerrahi
ile diskektomi minimal invaziv cerrahiyle (MIC)
karsilagtirildiginda mikrocerrahi ile diskektomi-
de mikroskop kullaniminin agri iyilesmesinde
daha iyi sonuglara neden oldugu anlagildi 9.
Calismamizda da operasyonlar mikroskobik ya-
pild1. MIC ile mikrocerrahi ile diskektomi kar-
stlagtirildiginda primer tiim sonuglarin benzer
oldugu anlasildi "9. Yine agri ve fonksiyonel
yasam acisindan da MIC ile mikrocerrahi ile dis-
kektomi arasinda istatistiksel olarak anlamli bir
farklilik yoktu 19,

Yine yapilan baska bir calismada, ameliyat mik-
roskopunun sagladig1 goriis biiyiitme ve aydin-
latmaya ek olarak Scoville ve ark. " gelistirdi-
81 ekartor sistemlerinin yardimiyla daha kiiciik
insizyonlar ve daha az kas ekartasyonuyla ame-
liyat sonrasi insizyona bagli yakinmalar1 azalt-
tilar. Klasik mikrocerrahi ile diskektomide sub-
periotal yaklasimla paraspinal kaslar tendin6z
insersiyonlarindan ayrilir ve spindz progeslerden
retrakte edilir. Paraspimal kaslar proprioseptor-
lerden zengindir ve retrakte edildiginde lokal
iskemiye bagl yaralanirlar "®. Denervasyon ve
retraksiyon iskemisiyle postoperatif agri arasin-
da iliski vardir 1.

Yuan ve ark. @” mikrocerrahi ile diskekto-
minin MIC ile karsilastirildiginda daha kisa
stirdiigiinii soylemislerdir. Hussein ve ark. @V
ise operasyon siiresi agisindan ikisi arasinda
istatistiksel olarak anlamli farklilik olmadigi-

n1 gormiislerdir. Yapilan bir meta analizde ise
MIC ile mikrocerrahi ile diskektomi arasinda
hi¢bir alanda anlamli farkliliklar olmadig1 an-
lagilmistir 2.

Spengler ve ark. ®® 54 hastada yaptiklar1 ¢alig-
mada, agik diskektomi sonrasi ¢cok hognut olan
hastalar iyi sonuglara sahipti ve bu hastalar pre-
operatif donemde norolojik, psikolojik, siyatik
germe belirtisi ve goriintiileme caligmalariyla
olugturulan skorlama sistemine gore daha yiik-
sek skorlara sahipti.

Caligilan tiim teknikler gosterdiki agrinin azal-
tilmasinda tiim teknikler benzerdir. Mikrocerrahi
ile diskektomi ve open diskektomi karsilagtiril-
diginda mikrocerrahi ile diskektomide retraktor
kullanilmigsa paraspinal kaslara etkileri aynidir
fakat yalnizca myoglobin diizeyinde anlamli
farklilik vardir ve mikrocerrahi ile diskektomi-
de daha diisiiktiir. Total inflamatuar stres yanit
mikrodiskektomi-TUB yonteminde mikrocer-
rahi ile diskektomi ve open diskektomiye gore
daha diisiikti 9.

Sonug olarak, mikrocerrahi ile diskektomi yon-
temi ile yapilan agik diskektomide, islem &ncesi
VAS degerleriyle karsilastirildiginda iglem son-
rast 1. hafta, 6. ay, 1. yil ve 2. y1l VAS degerleri
istatistiksel olarak anlamli diisiik olarak bulun-
du. Mikrocerrahi ile diskektominin MIC kadar
etkin ve yan etkileri acisindan benzer oldugu
diisiiniildii.
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Retrospektif Calisma

Direncli Sakroiliak Eklem Agris1 Olan
Hastalarda Multilezyon Prob ile Lateral
Sakral Pleksus Radyofrekans Ablasyonu

Abdurrahman CETIN®, Abdulkadir YEKTAS ©
Saghik Bilimleri Universitesi Gazi Yasargil Egitim ve Arastirma Hastanesi, Diyarbakir

Amac: Bu calismadaki amacimiz, direncli sakroiliak eklem agrisi olan hastalardaki lateral sakral
pleksusun radyofrekans ablasyonunun etkinligini degerlendirmektir.

Yontem: Multilezyon prob prosediiriiyle yaptigimiz, 24 direncli sakroilak eklem agrili hastanin,
sakroiliak eklem radyofrekans ablasyonlu olgu serisini retrospektif olarak sunduk.

Bulgular: Yirmi dort olgu i¢inde 2 (%8.33)’sinde agrida rahatlama olmadi, 15 (%62.5)’inde 1.
ayda agr1 >%50 rahatladi, 18 (%75)’inde 3. ayda agr1 >%50 rahatladi, 17 (%70.18)’sinde 6. ayda
agr1 >%50 rahatladi ve 14 (%58.33)’tinde 12. ayda agr1 >%50 rahatladi.

Sonug: Direngli sakroiliak eklem agrili hastalarda lateral sakral pleksus ablasyonu radyofrekans
sonrasi en az 12 ay etkindir.

Anahtar kelimeler: Simplicity 3, direncli sakroiliak eklem agris, lateral sakral pleksus
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Lateral Sacral Plexus Radiofrequency Ablation with Multilesion Probe in
Patients with Refractory Sacroiliac Joint Pain

Objective: In this study our aim is to evaluate the efficacy of radiofrequency ablation of the lateral
sacral plexus in patients with refractory sacroiliac joint pain.

Method: This retrospective case series of patients with refractory sacroiliac joint pain presents our
first 24 lateral sacral plexus radiofrequency ablation procedures performed with multilesion probe.
Results: Among these 24 cases, pain of 2 (8.33%) patients was not relieved, while this treatment
provided 50%> pain relief at 1. month in 15 (62.5%), at 3. month in 18 (75%), at 6. month in 17
(70.18%) patients, and 14 (58.33%) patients continued to benefit from treatment at 12. month.
Conclusion: Lateral sacral plexus ablation in patient with refractory sacroiliac joint pain is effec-
tive at least 12 month after radiofrequency.

Keywords: Simplicity 3, refrakter sacroiliac joint pain, lateral sacral plexus
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GIRIS olup, diger kisimlar ligamentlerin bir araya gel-

mesinden olusur. SI eklemi fibroz bir kapsiil ce-
Sakroiliak (SI) eklem vucuttaki en biiyiik eklem- virir sakrum ve ilium arasinda bir baglanti1 olug-
dir. Sakrum ve her iki taraftaki iliak kemikler turarak, sakrum ve ilium arasindaki hareketlerin
arasindadir. Hafif kavisli, yalnizca sakrum ve kisitlanmasini saglar. SI eklemin innervasyonu-
ilium arasinda, on iicte bir kisimda gercek eklem nu saglayan sinirler hala tartismalidir. Sinovyal
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kapsiil ve ligamanlar {izerinde miyelinsiz serbest
sinir uglar1 vardir. S1-S2 lateral dallar1 S ekle-
min innervasyonunu saglar, arka tarafta S3’te
dal verebilir. Ellili yaslardan itibaren Si eklemde
dejeneratif degisiklikler baglar.

Si eklemin sensorial uyariminin engellenmesi
icin lateral sakral pleksusun radyofrekans (RF)
ablasyonu SI eklem agrilar i¢in tedavi edici bir
uygulamadir. SI eklem agnisi ile iligkili kirik,
eklem oynamasi, spondiloartropati ya da kristal
artropatide siklikla kullanilmasina ragmen ),
agrili kemik metastazlarinin diger palyetif teda-
vilerine ek olarak kullanilir @, Simplicity 3 tek
RF probu kullanilarak tiim sacral sinirleri ¢izgi
seklinde {iistiinde devamli ablasyon olugmasina
izin veren multi-elektrotlu egri bir RF probudur @.
Simplicity 3 probu 9x52.5 mm’lik lezyon olus-
turan 2 bipolar lezyon ve 3 monopolar lezyon
olusturabilen, elektrot boyunca 3 aktif elektrota
sahiptir.

Yaptigimiz bu galismada, SI eklem agrisi olan
hastalarda Simplicity 3 probuyla lateral sakral
pleksusun RF ablasyonunun hastalarin VAS de-
gerleri ve yasam kalitesine etkilerini retrospektif
olarak aragtirmay1 amacladik.

GEREC ve YONTEM

Bu ¢aligma, SI eklem gevresine ve iist bacak
arka bolgesinden dize kadar, bazen de diz altina
yayilan kiint karakterli, oturma ile artan, yiirlime
ve lokal sicak uygulama ile azalan sekilde agrisi
olan ve palpasyonla eklem {iizerinde hassasiyet
ve bazen lomber bolgeye yayilan paravertebral
kas spazmi saptanan. Distraksiyon testi, komp-
resyon testi, sakral itme testi ve pelvik torsiyon
testi pozitif olan. Sakro-iliak eklem MRI inde
eklem yiizlerinde T2 sekansta postkontrastl se-
rilerde kontrast tutulumu olan ya da dejeneratif
degisiklikler goriilen, Ocak 2012-Ocak 2016 ta-
rihleri arasinda Algoloji Poliklinigi’ne bagvuran
ve agrili taraf SI eklemine Simplicity 3 radyo-
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frekans (RF) elektrotuyla lateral sakral pleksus
RF ablasyonu yapilan, SI eklem kaynakli agrisi
olan 24 hastanin verilerinin retrospektif olarak
degerlendirilmesiyle yapildi.

Hastalara Simplicity 3 RF elektrot uygulamasi
ve komplikasyonlart hakkinda bilgi verildi. Has-
talar VAS degerlendirilmesi ve Odom kriterleri
uygulamast hakkinda da bilgilendirildi ve hasta-
lardan imzali aydinlatilmis onam alindi. Tedavi
sonrast 12. aydaki hasta memnuniyeti 4 degerli
“Odom kriterleri”yle belirlendi ve dosyalarina
kaydedildi:

1. Kusursuz (Biitlin semptomlar kayboldu, giinliik
aktivitelerini kisitlamasiz yerine getirebiliyor.)

2. lyi (Arada yakinmasi oluyor, giinliik aktivite-
sinde belirgin kisitlama yapmiyor.)

3. Orta (Subjektif iyilesme var, fiziksel aktivite-
de belirgin iyilesme mevcut.)

4. Kotii (Hicbir iyilesme yok ya da daha kotii.)

Hastalarin yas, boy, kilo, cinsiyet bilgileri ve
agriin tarafi norolojik muayene bulgulart, MRI
bulgular1, vizuel analog scala (VAS) kullanilarak
agriyan taraf yatar pozisyondaki SI eklem agrisi
degerlendirildi. Biitiin bu bilgiler kaydedildi.

Cahsmaya dahil edilmeme kriterleri:

1. Disk hernisi, bulging, protriisyonu olan has-
talar

2. Daha once vertebral operasyon gecirmis has-
talar

3. Intraspinal disk kokenli olmayan bel ve ba-
cak agrilart (intraspinal tiimorler, epidural
abse ve hematomlar, sinir infeksiyonu, faset
sendromu ve spondilolistezis)

4. Ekstraspinal disk kokenli olmayan bel ve ba-
cak agrilar1 (pelvis ve femur tiimorleri, pri-
formis sendromu, siyatik sinir dis1 pelviste
tuzak noropatiler, miyofasial agr1 sendromlar,
trokanterik bursit, kalca osteoartriti, maraljia
parestetika)
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5. Girisim alaninda veya sistemik infeksiyon
6. Koagulopati

7. Bolge anatomisindeki bozukluklar

Calismaya aldigimiz hastalarin tiimiine konvan-
siyonel tedavi yontemleri uygulanmig ve FTR
uygulanmis, islemden 1 hafta 6nce 20 G spinal
igneyle agrili olan tarafa 20 mL %?2.5’luk izobarik
bupivakainle lateral sakral pleksus blogu yapilmig
ve hastalarin VAS degerlerinin en az %50 azalmig
oldugu goriildii. Islemden 1 hafta 6nce tiim agr
tedavileri kesilen hastalarda islem sonrast VAS
degerleri 5 ve lizerindeyse medikal tedaviye yeni-
den baglandi. Hastalarin iglem oncesi 1. giin pre-
op SI eklem agris1 VAS degerleri kaydedildi.

Uygulama 6ncesi hastalarin rutin kan tetkikle-
ri teyit edildi ve uygulama giinii standart agclik
protokoliine gore isleme kabul edildiler. Hastalar
islem giinli ameliyat odasina alindi, intravendz
damar yolu ac¢ild1 ve izotonik sodyum kloriir so-
liisyonu infiizyonuna baglandi. islemden 1 saat
once 1 g sefazol IV puse edildi. Hastalar ameli-
yat masasina yiizli koyun yatar pozisyonda alin-
d1 ve batin altina silikon rulo kondu. Biitiin uy-
gulamalar steril kosullarda, intraventz 1 mg kg
ketamin ve 2 mg kg propofol ile genel anestezi
verildikten sonra yapildi. islem uzarsa hastalara
gerekli dozda propofol ve ketamin verildi. Uy-
gulamalar C-kollu floroskopi esliginde yapildi.

Cerrabhi prosediir

1. Hasta pron pozisyonda lumbar lordozu diizel-
tecek sekilde silikon rulo batin altina konarak
pozisyon verildi.

2. Elektrot kalca posterioruna uygulandi.

3. Giris yeri acik kalacak sekilde steril alan etra-
f1 steril yesille ortiildii.

4. C-kollu floroskopinin vertikal pozisyonunda
postero anterior goriintiilemeyle agriyan ta-
raftaki sakrumun alt sinirinin goriintiisii elde
edildi.

5. Ayni taraftan Simplicity 3 RF (Neurotherm,
Middleton, MA, ABD) elektrotunun cilt giris
yeri S4 foromenin altindan ve 1 cm lateralin-
den, sakrumun alt sinirindan belirlendi.

6. Ciltte belirlenen giris yerinden simplicity 3
RF elektrotu sakrumun alt-yan siniria dege-
cek sekilde ilerletildi.

7. Simpllicity 3 elektrotu sakruma siirekli de-
gecek sekilde sefale dogru yavasca ve yan
kenara dogru ilerletildi, Sakral foromenlerin
lateralinde ve SI eklemin medialinde kala-
cak sekilde ve ileum Oniinde sakral kanatta
daha fazla ilerlemesi 6nlenecek sekilde yer-
lestirildi.

8. C-kollu floroskopiyle Simplicity 3 RF elekt-
rot pozisyonu postero-anterior (Resim 1) ve
lateral pozisyonda (Resim 2) kontrol edildi
ve S1 siiperior end-plate paralellestirildi ve
simplicity 3 elektrotu sakral kanatta 3 aktif
elektrotun S1, S2, S3, S4 lateral dallarina
denk gelecek sekilde yerlestirildi.

Resim 1. Simplicity 3 probu yerlestirildikten sonra sakrumun
P-A floroskopik goriiniimii.

9. Lateral goriiniimle simplicty 3 RF elektro-
tunun sakruma temas ettigi gorildi 3 aktif
elektrotun S1, S2, S3, S4 lateral dallara
denk gelecek sekilde yerlestirildigi dogrulan-
d1.
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Resim 2. Simplicity 3 probu yerlestirildikten sonra sakrumun
lateral floroskopik goriiniimii.

10.Her adimda 1.5 dk. 85°C’de protokoliiyle
Simplicity 3 RF elektrotu araciligiyla lezyon
uygulanir. (RF lezyon jeneratoriiniin (Neu-
rotherm, NT1100, Wilmington, ABD) motor
uyarani 1 mV agcilarak hastanin o tarfinda
motor aktivite olup olmadig1 degerlendirildi.

11.Simplicity 3 RF elektrotu ¢ekilir ve biitiinlii-
gii kontrol edilir.

Hastalar islem sonrasi post-op bakim odasina
alindi. Altr saat takip edilen hastalar norolo-
jik muayeneleri yapildiktan sonra Tramadol tb
Islem bitince RF elektrotu cekildi ve giris yeri
steril olarak kapatildi. Post-op uyanma odasina
alinan hasta genel anestezinin etkileri gectikten
sonra bir sorun yoksa servise gonderildi. Post-op
agri tedavisi i¢in tramadol 3x100 mg ve voltaren
SR 75 mg tb 1x1 baglanan hasta taburcu edildi
ve 1 ay boyunca bu ilaglara devam edildi. Has-
tanin SI eklem agris1 VAS degeri islem sonrasi
1.,3.,6.ve 12. ayda kaydedildi. Hastalarin VAS
degerleri 4 ve altinda ise igslem bagarili olarak ka-
bul edildi. VAS degeri 5 ve lizerindeyse medikal
tedaviye devam edildi. Post-op 12. ayda Odom
kriterleri kaydedildi. Hastalarin islem oncesi SI
eklem agrist VAS degerleri islem sonrasi 1., 3.,
6. ve 12. aydaki VAS degerleriyle karsilastirila-
rak iglemin etkinligi degerlendirildi. Hastalarda
olusan tiim komplikasyonlar kaydedildi.
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Istatistiksel analiz

Bu calismada tiim istatistiksel analizler bilgisa-
yar ortaminda SPSS version 11.5 for Windows
paket programi yardimiyla degerlendirildi. Ve-
rilerin normallik degerlendirilmesi Shapiro-
Wilk testiyle yapildi. Normallige uyan verilerin
degerlendirilmesi parametrik testlerle yapildi.
Kategorik veriler ki-kare testiyle degerlendirildi
ve veriler n (%) olarak verildi. Normallige uyan
verilerin karsilastirilmasi One-Sample T testiyle
yapildi, veriler mean (+ SD) olarak verildi. Tiim
veriler icin p<0.05 istatistiksel olarak anlamli
kabul edildi.

BULGULAR

Hastalara ait yas, kilo, boy, cinsiyet ve agriyan
taraf Tablo 1°de Ozetlenmistir.

Tablo 1. Hastalarin demografik verileri (mean + SD).

Hastalar (n=24)

Yas (Yil) 55.38 (£18.30)
Boy (cm) 16591 (= 6.33)
Kilo (kg) 80.17 (£ 13.10)
Cins E/K 0/24
Taraf

Sag 11

Sol 13

Islem oncesi SI eklem VAS degerleri islem son-
rast 1.,3.,6.ve 12.ay Si eklem VAS degerleriyle
karsilagtirilmis ve aralarinda istatistiksel olarak
anlamli farklilik oldugu goriilmiistiir. Isem once-
Tablo 2. Hastalarin islem dncesi VAS degerleriyle islem sonrasi

1. ay, 3. ay, 6. ay ve 12. ay VAS degerlerinin karsilastirimasi.
Mean (+SD).

iglem oncesi P
VAS

Mean (#SD) 7.63 (£0.96) Islem sonrasi 1. Ay VAS *<0.001
392 (x1.41)

Mean (+SD) 7.63 (£0.96) [slem sonrasi 3. Ay VAS  *<0.001
3.46 (£1.35)

Mean (£SD) 7.63 (£0.96) Islem sonrasi 6. Ay VAS ~ #<0.001
3.70 (x1.46)

Mean (+SD)  7.63 (+0.96) Islem sonrasi 12. Ay VAS *<0.001
3.96 (£0.97)
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si SIeklem VAS degerleri islem sonras1 SI eklem
VAS degerlerine gore daha yiiksektir (Tablo 2).

Hastalarm 12. aydaki Odom kriterlerine gére da-
g1ilim1 Tablo 3’te verilmistir.

Tablo 3. islem sonrasi 12. ay Grup S icin Odom kiriterlerinin
dagilimi [n (%)].

Odom Kkriterleri Hastalar (n=24)

1 10 (%41.7)
2 8 (%33.3)
3 4 (%16.7)
4 2 (%8.3)

Islem yapilan 2 hastanin agrilar1 gegmemis ve bu
hastalarda medikal tedaviye ve diger konvansi-
yonel tedavi yontemlerine devam edilmistir.

Isleme alinan 2 hastada anatomik bozukluk ne-
denli islem gerceklestirilememistir.

Yapilan islemler sonucunda hicbir komplikasyon
gelismemistir.

TARTISMA

Sakroiliak eklemin dorsal lateral sensorial in-
nervasyonunun RF ablasyonu direngli SI eklem
agrisinin tedavisinde artan bir sekilde kullanil-
maktadir. MRI de belirlenebilir bir lezyon ol-
maksizin hastalarin tedavisi icin siklikla dorsal
lateral sensorial innervasyonunun RF ablasyonu
kullanilir. Sonuclar basar1 oranlarii 3.-6. aydaki
agrida %50 ve daha fazla azalma raporlanan has-
talarin %35’ten %67 ye degistigini gostermistir
25 Calisgmamizda, 3. ayda hastalarin %75’ inde
(n=18), 6. ayda %70.83 (n=17)’iinde agrilari
%50 ve daha fazla azalmistir ve sonuglarimiz bu
calisma ile karsilagtirilabilirdir.

Ho ve ark. © tarafindan yapilan prospektif, ran-
domize ve kontrollii bir calismada, 12. ayda
hastalarin %70’inde agrilarinin %50 ve daha
fazla azaldig1 yoniinde raporlar bulunmaktadir.

Calismamizda, 12. ayda hastalarin %58.33’iinde
(n=14) hastalarin agrilar1 %50 ve daha fazla
azalmistir. Calismamizdaki 12. ay sonuglar1 Ho
ve ark.’nin © yaptig1 calismadaki 12. ay sonug-
lariyla karsilastirilabilirdir.

Geleneksel ve cooled RF ablasyonu son yapilan
retrospektif analizlerde benzer olarak pozitif so-
nuglar gostermistir 7. Caligmamizdaki sonuglar
da bu tekniklerin sonuglariyla benzerdir.

Schmidt ve ark. ® 60 hastalik bir seride Simp-
licity 3 probu kullanmiglar, hastalarin 6. haf-
ta icin %714, 6. ay icin %54.4 ve 1. yil icin
%15.6 sindan daha fazlasinda agrinin %50 ve
daha fazla azaldigini raporlamiglardir. Bu ¢a-
lismanin sonuglar1 da ¢aligmamizla kargilasti-
rilabilirdir. Calismamizda 1. ay i¢in hastalarin
%62.5’inde agrilar1 %50 ve lizerinde, 6. ayda
%70.83 (n=17) iinde agrilar1 %50 ve daha faz-
la, 12. ayda hastalarin %58.33’iinde (n=14)
hastalarin agrilart %50 ve daha fazla azalmistir.
Calismamizdaki 12. ay sonuglar1 bu ¢aligma-
ya gore daha umut vericidir. Caligmamizdaki
1-3-6. ay sonuglar1 bu calismanin sonuglariyla
karsilagtirilabilirdir.

Sakral pleksus RF ablasyonu i¢in degisik teknik
ve uygulamalar tanimlanmasina ragmen, Simp-
licty 3 RF probu ile tanimlanan teknik sakral
pleksus RF ablasyonu i¢in ¢ok uygun bir teknik-
tir @. Simplicity 3 probu tek bir prob yerlestirile-
rek genis bir ablasyon alani ortaya ¢ikarmasiyla
tek bir tedavi icin multiple RF probu kullani-
min1 igeren diger uygulamalara gore daha bii-
yiik avantajlara sahiptir ©. Biz de ¢alismamizda
Simplicity 3 RF probu kullandik.

Biz bu calismanin limitler i¢erdiginin farkin-
day1z her seyden 6nce g¢aligmamiz retrospektif,
kontrollii olmayan bir caligmadir ve sonuglari el-
bette genellenemez, ancak daha sonra yapilacak
olan prospektif, kontrollii, ¢ift kor ve randomize
caligmalara 151k tutacaktir.
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Sonug olarak, biz bu calismada SI eklem ag-
r1s1 olan hastalarda Simplicity 3 probu kulla-
narak lateral sakral pleksus RF ablasyonunun
hastalarin 1., 3., 6. ve 12. aydaki VAS deger-
lerini istatistiksel olarak anlamli diisiirdiigiinii,

komplikasyonsuz uygulanabilecegini ve uygu-
lanabilirliginin yiiksek oranda oldugunu deger-
lendirdik.
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Amac: Bu ¢alismada, PLDD’nin etkinligi olup olmadigini gérmeyi amacladik.

Yontem: PLDD (n=64) ile yapilan niikleotominin hastalarin islem sonrasi 1. hafta, 6. ay, 1. ve 2.
y1l VAS degerleri iizerine etkisi olup olmadig: karsilagtirildi.

Bulgular: PLDD uygulanan hastalarda preoperatif VAS degerleri post-operatif VAS degerlerinden
istatistiksel olarak anlamli yiiksekti.
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Objective: In this study we aimed to see whether PLDD is effective or not.

Method: We investigated whether nucleotomy performed in combination with PLDD (n=64) had
any effect on VAS scores estimated at postprocedural 1. week, 1., 6. months and 1., 2. years, and
compared pre-, and postoperative VAS scores.

Results: Preoperative VAS scores were higher than postoperative VAS scores in PLDD applied
patients.
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sonrasi erken postoperatif periyotta klinik basari
orani %95-98, niiks oran1 %2-5’dir ¢, Bacak ve
bel agrisina neden olan epidural yaralanmalarin
iyilesmesine sekonder, postoperatif periotta fib-
rozise sekonder yetersiz fizyoterapi, sonraki iz-
lemlerde cerrahi basar1y1 %80’lere diisiiriir.”®.

Bel agrisinda minimal invaziv teknikler giinii-
miizde oldukca popiilerdir, ¢iinkii spinal anatomi
hakkindaki bilgi artiyor, geleneksel prosediirlerin
klinik sonuglarinin yararsizligt kanitlaniyor ve
goriintiileme teknikleri anlamli bir sekilde geli-
siyor ©. Bel agrili hastalarda kullanilan perkiitan
prosediirler; proloterapi, faset eklem kortikoste-
roid enjeksiyonu, medial dal blogu, intradiskal
kortikosteroid enjeksiyonu, radyofrekans dener-
vasyon, intradiskal elektrotermal terapi, niikleop-
lasti, perkiitan laser disk dekompresyon (PLDD)
ve perkiitan hidrodiskektomi (PH)’dir ©10-12,

Biz bu ¢alismada, protriisyon, ekstriiksiyon veya
bulginge bagh diskojenik agrisi olan hastalarda
PLDD teknigiyle yapilan niikleotominin hasta-
larin VAS degerleri iizerine etkinligini kargsilag-
tirmay1 amacladik.

GEREC ve YONTEM

Bu calisma, TC. SBU. Gazi Yasargil EAH ye-
rel Etik Kurulu’ndan etik kurul onami alindiktan
sonra, bacak agris1 bel agrisindan siddetli olan,
Ocak 2013-Ocak 2016 tarihleri arasinda Beyin
Cerrahisi Poliklinigi’ne bagvuran, lomber disk
araliklarina perkiitan laser disk dekompresyon
(PLDD) (n=64) ile disk dekompresyonu yapilan,
64 hastanin verilerinin retrospektif olarak deger-
lendirilmesiyle yapildi.

PLDD uygulamasi: PLDD uygulanacak tiim
hastalara islem uygulanmadan 6nce Laser uygu-
lamas1 ve komplikasyonlart hakkinda bilgi ve-
rildi. Hastalar VAS degerlendirilmesi hakkinda
da bilgilendirildi ve hastalardan imzali aydinla-
tilmig onam alindi.
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Hastalarin yas, cinsiyet bilgileri, noérolojik mu-
ayene bulgulari, bulging, ekstiiriksiyon veya
protriizyon olan diskin bulundugu seviye (Kli-
nik ve MRI bulgusuyla), VAS (Vizuel Analog
Skala) kullanilarak diskin bulundugu seviyeye
uyan radikiilopatik agri degerlendirilmesi ve
olusan komplikasyonlar kaydedildi. Klinik bul-
gular1 olan hastalarda yapilan MRI goriintiile-
rinde (sagittal T1A, T2A ve aksiyal T2A) uygun
seviyede intervertebral disk sinyallerinde kayip
(siyah disk) goriilmeyen ve yapilan olgiimde
disk yiiksekligi 10 mm’nin iistiinde olan ve ra-
dikiilopatiye neden olabilecek bulging, ekstriik-
siyon, protriizyonu, anuler yirtik degerlendirildi.
Diskografide hastaya PLDD uygulamas1 6ncesi
disk icine girilerek 1 mL kontrast enjeksiyonu
yapilarak agr1 yaniti degerlendirildi.

Calhismaya dahil edilmeme kriterleri:

1. Siyah diski bulunan hastalar

2. Gecmiste spinal cerrahi Oykiisii bulunan has-
talar

3. Diskojenik agris1 olmayan hastalar

4. Lokal veya sistemik enfeksiyonu bulunan
hastalar

Calismaya dahil edilme kriterleri:

1. Otuz-seksen bes yas aras1 olan hastalar

2. Diskojenik agris1 olan hastalar

3. Konvansiyonel tedaviye yanit vermemis has-
talar

4. Bacak agris1 bel agrisindan siddetli olan has-
talar

Calismaya baglamadan 6nce hastalarin kullan-
dig1 nonsteroid antiinflamatuvar, salisilik asit ve
benzeri tiim kanama pihtilasma bozukluguna yol
acabilecek ilaclar uygun siirelerde kesildi ve anal-
jezikleri kesilen hastalara tramadol+parasetamol
kombinasyonu baglandi. Pre-op bel ve bacak
VAS degerleri kaydedildi.

Uygulama oncesi hastalarin rutin kan tetkikleri
onaylatild1 ve uygulama giinii standart aclik pro-
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tokoliine gore isleme kabul edildiler. Hastalar
islem giinli ameliyat odasina alindi, intravendz
damar yolu acild1 ve izotonik sodyum kloriir so-
liisyonu takildi. islemden 1 saat nce 1 g sefazol
intravenoz yoldan puse edildi. Hastalar ameliyat
masasina yiizilkoyun yatar pozisyonda alindi ve
bel bolgesini diizlestirmek i¢in batin altina uy-
gun yiikseklikte jel rulo kondu. Biitiin uygula-
malar steril kosullarda, lokal anestezi ve C-kollu
floroskopi esliginde yapildi. Hastalara uygun
dozda (kademeli doz arttirilarak) midazolam ve
fentanille hafif sedo-analjezi uygulandi.

Cerrabhi prosediir

1. Hastada radikiiler agriya neden olan diskin
oldugu seviye floroskopi altinda isaretlendi.

2. Floroskopiye uygun ag¢ida kaudal ya da kra-
nial egim verilerek 6nce end-plateler paralel
hale getirildi ve sonra lateral aciyla prot-
rliizyon ya da bulgingin kontur lateralindeki
cambin tiggeni belirginlestirildi. Girisim yeri
floroskopide steril metal ¢ubukla isaretlendi.
Lokal anestezikle (%2’lik lidokain 5 mL) cilt,
ciltalt1 infiltrasyon anestezisi yapildi.

3. 16 G uygulama ignesiyle cambin {iggeni te-
pesine yakin yerden diske yaklagildi ve dahili
22 G igne kullanilarak standart diskografi
prosediirii uygulandi.

4. Diske diskografi yapilarak agri yaniti alindi-
ginda diskografi ignesi ¢ikarildi ve uygulama
ignesi ilerletilerek diskin merkezine ulagildi.
Floroskopide postero-anterior ve lateral po-
zisyonlarda ignenin disk merkezinde oldugu
dogrulandi (Resim 1).

5. Laser kateter direkt 16 G ignenin iginden
enerjiyi ileten 151kl1 u¢ kismi ¢ikacak uzun-
lukta kontrol ignesi ile ayarlandiktan sonra
disk icine yerlegtirilen ignenin i¢inden geci-
rildi ve 20 hastaya disk bagina ortalam 1200 J
enerji verildi.

6. Islem sonrasi igne cekildi ve steril bandajla
girisim yeri kapatildi.

Hastalar islem sonras1 post-op bakim odasina
alindi. Alt1 saat takip edilen hastalar norolojik
muayeneleri yapildiktan sonra taburcu edildi.
Hastalarin VAS degerleri iglem sonrasi 1. hafta,
1.ay ve 6. ay, 1. yil ve 2. yilda kaydedildi. Has-

Resim 1.
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talarin pre-op VAS degerleri 1. hafta, 1. ay, 6. ay,
1. yul ve 2. yil VAS degerleriyle karsilastirilarak
islemin etkinligi degerlendirildi. Hastalarda olu-
san tiim komplikasyonlar kaydedildi.

Istatistiksel analiz

Bu calismada, tiim istatistiksel hesaplamalar bil-
gisayar ortaminda SPSS version 11.5 for Win-
dows paket programi yardimiyla degerlendirildi.
Verilerin normallik degerlendirilmesi Shapiro-
Wilk testi ile yapildi. Normallige uyan verilerin
degerlendirilmesi parametrik testlerle yapildi.
Kategorik veriler ki-kare testiyle degerlendirildi
ve veriler n (%) olarak verildi. Normallige uyan
verilerin kargilastirilmas: One-Sample T test ile
yapildi, veriler (mean+SD) olarak verildi. Tiim
veriler i¢cin p<0.05 istatistiksel olarak anlaml
kabul edildi.

BULGULAR

Hastalarin yas, cinsiyet, girisim yapilan seviye,
pre-operatif ve post-operatif noropati varligi,
diskin MRI’deki goriiniimiiyle ilgili dagilimlari
Tablo 1°de verildi.

Hastalarin pre-operatif VAS degerleriyle post-
operatif 1. hafta VAS degerleri karsilagtirildi-
ginda istatistiksel olarak anlamli faklilik vardi
ve pre-operatif VAS degerleri anlamli yiiksekti
(Tablo 2).

Hastalarin pre-operatif VAS degerleriyle post-
operatif 1. ay VAS degerleri karsilastirildigin-
da istatistiksel olarak anlamli faklilik vardi ve
pre-operatif VAS degerleri anlamli yiiksekti
(Tablo 2).

Hastalarin pre-operatif VAS degerleriyle post-
operatif 6. ay VAS degerleri karsilastirildigin-
da istatistiksel olarak anlamli faklilik vardi ve
pre-operatif VAS degerleri anlamli yiiksekti
(Tablo 2).
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Tablo 1. Hastalarin demografik verileri, miidahale seviyele-
ri, preoperatif, postoperatif polinéropati durumlari ve diskin
MRI goriiniimii (Mean£SD ve n %).

Yas (Y1) 41,5+12.03
Cinsiyet

Erkek 36 %56.3

Kadin 28 %434.8
Seviye

L3-4 9 %14.1

L4-5 38 %59 .4

L5-S1 17 %26.6
Preoperetif noropati

Var 0 %0

Yok 0 %0
Postoperatif noropati

Var 0 %0

Yok 0 %0
Diskin durumu 41 %64.1
Protriizyon

Ekstriide 8 %125

Bulging 15 %234

Hastalarin pre-operatif VAS degerleriyle post-
operatif 1. yil VAS degerleri karsilastirildiginda
istatistiksel olarak anlamli faklilik vardi ve pre-
operatif VAS degerleri anlamli yiiksekti (Tablo 2).

Hastalarin pre-operatif VAS degerleriyle post-
operatif 2. yil VAS degerleri kargilastirildiginda
istatistiksel olarak anlamli faklilik vardi ve pre-
operatif VAS degerleri anlamli yiiksekti (Tablo 2).

Tablo 2. Hastalarin preoperatif VAS degerleriyle post-operatif
1. hafta, 1. ay, 6. ay, 1. y1l ve 2. y1l VAS degerlerinin karsilasti-
rilmas1 (Mean=SD).

Preoperatif VAS degeri 7.55+0.94
Post-operatif 1. hafta VAS degeri 2.39+0.92
p *<0.001
Post-operatif 1. ay VAS degeri 2.56+0.97
P *<0.001
Post-operatif 6. ay VAS degeri 2.55+0.71
p *<0.001
Post-operatif 1. y1l VAS degeri 2.59+0.89
P *<0.001
Post-operatif 2. y1l VAS degeri 2.33+0.80
p *<0.001

*[statistiksel olarak anlaml



Perkiitan Laser Disk Dekompresyon (PLDD)’un Lomber Disk Protriizyon, Ekstriiksiyon ve Bulgingi Olan Hastalarda Etkinliginin

Degerlendirilmesi

Hastalarda post-operatif donemde gelisen komp-
likasyonlarin siklig1 Tablo 3’te verildi.

Tablo 3. Hastalarda postoperatif donemde gelisen komplikas-
yonlarm dagihmi (n %).

Spinal instabilite agrist

Var 11 %172
Yok 53 %824

Radikiilopati
Var 23 %35.9
Yok 41 %64.1

Bel agrist 32 %50
Var 32 %50
Yok

Hipoindent disk 24 %175
Var 40 %625
Yok

Diskitis 2 %3.1
Var 62 %96.9
Yok

Hematom 0 %0
Var 64 %100
Yok

Post-operatif fibrozis 2 %3.1
Var 62 %91.9
Yok

TARTISMA

Bel agrisi toplumun yaklasik %80’ini yasamla-
riin bir doneminde etkiler ve saglik kurulugla-
rina en sik bagvurma nedenleri arasindadir 1319,
Ayrica hem neden oldugu isgiicii kaybr hem de
teshis ve tedavi icin yapilan harcamalar nede-
niyle ekonomik agidan da ¢ok 6nemli bir saglik
sorunudur "9, Konservatif tedaviyle hastalarin
%80-90’1nda agr1 gecerken, %10 hastada kronik
bel agrist olugur *>'19. Agris1 gecen hastalarin ise
5 yillik takip sonucu %60’1nda agrinin yineledi-
&i bildirilmigtir 1319,

Bel agrisinin etiyolojisinde en 6nemli yapilar in-
tervertebral diskler, faset eklemler ve sakroiliak
eklemlerdir. Intervertebral disklerin kendi inner-
vasyonlarinin oldugu intrinsik olarak da agr1 ya-
ratabilecekleri fikri ilk kez 1947 yilinda Inman
ve Saunders tarafindan bildirilmis olup, Bogduk,

Groen ve ark. tarafindan da detayl olarak rapor
edilmigtir 171,

Lomber disk hastaliginin tedavisinde laminek-
tomiyle diskektomi, mikrodiskektomi, spinal
flizyon ve son zamanlarda disk protezleri gibi
bir¢ok cerrahi teknik gelistirilmigtir. Klasik dis-
kektomi sonrasi bagar1 oran1 kisa donemde %95-
98 ve disk hernisinin yineleme riski %2-6 olarak
bildirilmistir 7. Uzun donemde ise disk her-
nisinin yinelenmesi, epidural fibrosis, spondiloz
bulgularimin artmasi, instabilite gelismesi nede-
niyle basari oran1 %80’lere diiser "1¥).

Perkiitan yaklagimla uygulanan yontemlerin
geleneksel yontemlerin aksine diskin periferin-
deki herniye olmus kisminin ¢ikarilmasi yerine
agrinin azaltilmasini indirekt olarak merkezi
dekompresyonla saglamasi oldugu i¢in hasta-
nin yakinmalarini olusturan patolojinin nereden
kaynaklandiginin dogru belirlenmesi olduk¢a
onemlidir. Tedavi prensibi diskin merkezi kis-
mindan minimal alinan bir disk materyalinin
intervertebral diskin icindeki basincta biiyilik
bir diisme meydana getirmesi prensibine da-
yanir ®. Diigen basingla protriide olan diskin
sinir kokii iizerine olan basisini azaltmas: bek-
lenmektedir.

Perkiitan diskektomi uygulamasinda kullanila-
bilecek kimyasal, mekanik ve termal ¢esitli tek-
nolojiler gelistirilmigstir. Amaclar1 ayni1 olmakla
birlikte santral disk hacminin azaltilmasinda
kullanilan yontemler farklidir. Bu teknikler de-
kompresyon agisindan etkinlikleri, ¢evre doku-
lara olan etkileri ve yan etki potansiyeli agisin-
dan farkliliklar gosterirler.

Niikleus pulposusun laser (Light Amplification
by Stimulated Emission of Radiation) enerjisi
kullanilarak buharlagtirilmasi ilk kez 1986°da
Peter Acher ve Daniel Choy tarafindan uygulan-
mustir ®. Lomber diskin i¢ine perkiitan yontem-
le postero-lateralden 18 Gauge igne yerlestir-
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migler ve bunun icinden 400 nm’lik fiberle 1.06
pm’lik neodymium: yttrium-aluminum-garnet
(Nd-YAG) laser kullanmuglardir. Ilk serilerinde
%30’un altinda yiiz giildiiriicii sonu¢ alinmigsa
da sonraki caligmalar %78 .4’liik iyi sonuglar bil-
dirmiglerdir ®'??. [lk tanitilmasindan sonra YAG,
KTP (potassium titanyl phosphate), Holmiyum,
argon ve karbondioksit laser kullanilmistir.
Emilim farkliliklart nedeniyle degisik laser le-
rin enerji gereksinimleri ve uygulama oranlari
degisiklik gosterse de, ¢ogunlukla pulsatil bir
enerji patlamasiyla disk bagia yaklagik 1200 J
enerji kullanilir. Laser diskektominin etkinligi
tam olarak bilinmese de %73-88 basar1 oranlari
rapor edilmistir ®». Calismamizda, islem oncesi
VAS degerleriyle iglem sonrasi 1. hafta, 6. ay, 1.
yil ve 2. yil VAS degerleri arasinda istatistiksel
olarak anlamli farklilik vardi ve 1. hafta, 6. ay
ve 1. yil ve 2. y1l VAS degerleri islem &ncesi
VAS degerlerine gore daha diisiiktii. Bu sonug-
lar PLDD’nin kisa ve uzun donemde bagarisini
gostermektedir.

Gibson ve ark. @) tarafindan, laser diskektomi,
hicbir tedavi verilmeyen hastalarla, klasik dis-
kektomi yapilan hastalarla ve otomatik perkii-
tan diskektomi yapilan hastalarla kargilastirma
yapilan 27 randomize kontrollii klinik caligma
gozden gecirilmis ve laser diskektominin diger-
lerine bir Gstiinliigii olmadig1 gosterilmigtir 1.
Ancak biz bu yontemi bagka herhangi bir yon-
temle karsilastirmadik.

PLDD’nin donaniminin pahali olmasi, laser
demeti ucunun floroskopide goriilememesi, 1s1-
nin diske komgu vertebra son plaklart ve sinir
kokii gibi yapilara hasar olusturma olasiligi,
termal etkiye bagli intraoperatif siddetli agr1 ve
postoperatif siddetli bel agris1 ve spazmlar gibi
dezavantajlar1 vardir . Calismamizda da lazer
demetlerinin ucunu floroskopide goremedik.
Hastalarda 1s1ya bagl herhangi bir hasar gorme-
dik. Spinal instabilite agrist 11 (%17.2), radikii-
lopati 23 (%35), bel agris1 32 (%50), hipoindent
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disk 24 (%17,5), diskitis 2 (%3.1), hematom 0
(%0), post-operatif fibrozis 2 (%3.1) sikliginda
goriildii.

Singh ve ark. ® yaptiklar1 sistematik review
caligmasinda gostermistir ki PLDD icin kisa ve
uzun donem kanitlar sinirlidir. Bununla beraber,
arastirma caligsmalarinin genis bir serisinden elde
edilen kanitlara dayanarak disk herniasyonu olan
uygun hastalarda disk dekompresyonu iyilesme
saglayabilir Y. Calismamizda, islem 6ncesi VAS
degerleriyle iglem sonrasi 1. hafta (kisa donem),
6 ay, 1. yil ve 2. y1l (uzun donem) VAS degerleri
arasinda istatistiksel olarak anlamli farklilik var-
dive 1. hafta, 6. ay, 1. yil ve 2. y1l VAS degerleri
islem Oncesi bacak VAS degerlerine gore daha
diiiiktii.

Uygun endikasyonlu hastalarda PLDD yararh
sonuglar saglar ®. Bu prosediir geleneksel cer-
rahi tedaviye bir alternatif degildir . Bununla
beraber, PLDD’nin etkinligini gosteren bir ¢ok
calisma vardir ®. Bu prosediirler diskojenik
bel agrisinin tedavi algoritmasinda fizik tedavi
ve tibbi tedavi sonrasi 2. adimdir ve PLDD nin
kriterlerini saglayan hastalarda kullanilabilir.
(225 Biz de ¢alismamiza PLDD’yi cerrahi dii-
siiniilmeyen, ancak agrilar1 geleneksel tedaviyle
gecmeyen hastalara uyguladik.

Ekstriite fakat nonsekestre disk herniasyonu,
PLDD ile tedavi edilebilir ve bu yontem gele-
neksel laminektomi ve diskektomiden ¢ok daha
basit ve ¢ok az invazivdir ?®. Calismamiza 8
adet ekstriite diski olan hastanin PLDD ile tedavi
edilebilecegini gordiik.

Yapilan bagka bir calismada, PLDD’nin klinik
sonuglari, 3 ay boyunca anlamli bir sekilde ge-
listi ve 3 yil icinde anlamh bir sekilde daha da
yiikselebilecegi diisiiniildii. PLDD ile tedavinin
etkisi daha yagsh ve daha geng hastalarin her ikisi
icin oldukga iyidir ®”. Calismamizda, hem yas-
I1 hem geng hastalara PLDD’yi uyguladik ve bu
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hastalarda 2 yil takibimizde klinik sonuglarin
tyilestigini gordiik.

Yapilan bagka bir ¢alismada, Lomber interver-
tebral disk hernisi i¢in 3 yontem kullanildig1 ve
bunlarin, PLDD, tubuler retraktor sistem kulla-
nilan mikrodiskektomi ve selektif endoskopik
diskektomi oldugu, yiiriitiilen prospektif ca-
lismalarin, minimal invaziv metodlarin klasik
cerrahi prosediirlere yeterli bir alternatif oldugu
gosterilmigtir ¥,

Acikca PLDD intervertebral disk yiiksekligini
daha fazla azaltmaz bunun yerine disk hernias-
yonunun azalmasini etkin bir sekilde diizenledi-
&i gosterilmistir *. Medikal goriintiilerin ana-
lizi sonucundaki bulgularin, PLDD’nin lumbal
ve servikal disk hernileri icin etkin ve giivenlir
oldugu seklindedir *.

Sonug¢ olarak, minimal invaziv yontemlerden
olan PLDD uygulanan hastalarda, iglem 6ncesi
VAS degerleriyle karsilastirildiginda islem son-
rasi 1. hafta, 6. ay, 1. y1l ve 2 yil VAS deger-
lerinin istatistiksel olarak anlamli diisiik oldugu
goriildii.
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Olgu Sunumu

Epidermoid Tumor of the Fourth
Ventricle with Accompanying Congenital
Posterior Arch Defect of the Atlas
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Epidermoid tumors are rarely encountered within the fourth ventricle. There are slightly more than
100 cases reported in the literature. Congenital posterior arch defects of the atlas are also rare with
less than 50 cases reported in the literature. The coexistence of these two pathologies in one patient
has not been previously reported. We present a 51-year- old-woman with an epidermoid tumor of
the fourth ventricle and accompanying posterior arch defect of the atlas.

Keywords: Epidermoid tumor, fourth ventricle, atlas, posterior arch, congenital anomaly
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Dérdiincii Ventrikiil Epidermoid Tiimorii ve Eslik Eden Konjenital Atlas
Posterior Ark Defekti

Epidermoid tiimorler ender olarak dordiincii ventrikiil i¢inde goriiliirler. Literatiirde bu sekilde
bildirilmig 100 kadar olgu mevcutttur. Atlas’in posterior ark defektleri de literatiirde bildirilen 50’den
az olgu ile oldukca enderdir. Bu iki patolojinin bir arada bulunmasi daha 6nce bildirilmemistir. Bu
calismada, 4. ventrikiil epidermoid tiimorii ve eslik eden atlas posterior ark defektinin oldugu 51

yasinda bir kadin hasta sunulmustur.

Anahtar kelimeler: Epidermoid tiimor, dordiincii ventrikiil, atlas, posterior ark, konjenital
anatomi

J Nervous Sys Surgery 2016,6(1-2):47-51

dermoid tumors with more than 100 reported cases
@19 Fourth ventricle epidermoid tumors account for

Epidermoid tumors constitute approximately 1-2%
of all intracranial tumors *'%. Most common site of
their occurence is the cerebellopontine angle (CPA)
followed by sellar and parasellar regions !°1%.
Fourth ventricle is a relatively rare location for epi-

5-314% of all intracranial epidermoid tumors ©.
Herein we present a case of a fourth ventricle epi-
dermoid tumor with accompanying congenital pos-
terior arch defect of the atlas. To our knowledge, it is
the first report to indicate such a coincidence.
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Figure 1. T1- (top row, left) and T2- weighted (top row, right) MRI showed an isointense lesion within
fourth ventricle, with markedly restricted diffusion on DWI (bottom row).

CASE REPORT

A 51-year-old woman, with no other medical
history was admitted with headache and nausea
continuing for the last 3 years. One year ago, the
patient was admitted to another institution with
the same complaints. The computed tomography
(CT) scan revealed a hypodense lesion, which
was attributed to an arachnoid cyst or megacis-
terna magna. Symptomatic treatment was ad-
ministrated. No further investigation was made.
The patient’s current neurological examination
revealed gait ataxia and nystagmus. A CT scan
was obtained and a 3.3x2.3x2.2 cm hypodense
lesion extending from the fourth ventricle to the
cisterna magna was demonstrated. The CT slices
were obtained just above the C1 level. There-
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fore, preoperatively the defect on the posterior
arch of the atlas was not seen. Cranial magnetic
resonance imaging (MRI) revealed a lesion, that
is isointense on T1- and T2- weighted images
and slightly heterogenous and hyperintense on
FLAIR images (Figure 1). Diffusion-weighted
imaging (DWI) showed markedly restricted dif-
fusion of the lesion with high hyperintensity,
which is more likely in accordance with an epi-
dermoid tumor (Figure 2).

TThe patient underwent surgery in prone posi-
tion, and through a midline incision, suboccipital
craniectomy and C1 posterior arcusectomy were
performed. The midline dissection was made
with no: 11 scalpel blade and muscle tissue was
bluntly removed laterally. No monopolar cautery
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Figure 2. Sagittal T1-weighted MRI demonstrated the exten-
sion of tumor below C1 level. The defect on the posterior arch
of C1 can be seen (marked with the arrow). There is a small
fibrous band instead of posterior arch on the midline sagittal
MRI section.

was used and the posterior arch of the atlas was
clearly exposed. A midline fusion defect on the
posterior arch and on two hemiarches were seen.
There was no separate ossicle in between the
two hemiarches, instead a thick fibrous bridg-
ing was found. As the suboccipital craniectomy
and C1 posterior arcusectomy was performed,
the dura was opened in Y-fashion. The white
glistening, pearl-like tumor was exposed un-
derneath the arachnoid membrane. With no sig-
nificant adherence to the adjacent brain tissue,
the tumor was totally removed. Pathological di-
agnosis was in accordance with epidermoid tu-
mor. With retrospective view the defect on the
posterior arch of the atlas was seen in sagittal
MRI (Figure 2). Early postoperative CT scan
showed resection of the tumor. The postopera-
tive course of the patient was uneventful and
she was discharged from the hospital without
any neurological deficit. Control MRI scan
showed total resection of the tumor, without
diffusion restriction on DWI.

DISCUSSION

Epidermoid tumors are maldevelopmental, slow
growing tumors. They arise from displaced epi-
thelial remnants during the neural tube closure
or during the formation of cerebral vesicles,
between the third and fifth weeks of gestation
(14100 Therefore, they are also named as “inclu-
sion tumors”. The tumor has an outer capsule
of connective tissue, which surrounds a layer of
keratinized squamous epithelium and a cystic
content of desquamated keratin, cellular debris
and cholesterol crystals “!9, Epidermoid tu-
mors slowly grow within subarachnoid spaces
and may remain asymptomatic until they reach
a significant size. Usually symptoms are caused
by compression to the cerebellum, brain stem
or cranial nerves ©. Headache, gait ataxia and
vertigo are common symptoms ©. Epidermoid
tumors appear as irregular hypodense lesions on
CT scans, whereas they are iso- or slighlty hyper-
intense on T1 and T2-weighted images on MRI
scans 4. Their radiological appearance may
resemble arachnoid cysts, therefore DWI and
FLAIR sequences are perfomed to make a dif-
ferential diagnosis. Restriction of the diffusion
on DWI and hyperintensity on FLAIR images
are typical for epidermoid tumors !#!%. Surgical
goal is total removal of these lesions, however
due to severe adhesions to the floor of the fourth
ventricle or adjacent neural elements this is not
always possible. However, a subtotal resection
with preservation of the neural function provides
also a fairly good outcome, due to benign nature
of these tumors “?. It is not wrong to claim that
a total resection could be most possibly achieved
in the initial surgery, in the absence of critical
adhesions. Our case demostrated similar radio-
logical and clinical characteristics with the cases
presented in the current literature.

Congenital defects of the posterior arch of the at-
las are very rare. Less than 50 articles have been

published about these defects so far @7, There
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are three primary ossification centers in the C1
vertebra. One anterior center, that forms the an-
terior tubercle and two lateral centers, which are
responsible for the formation of the lateral mass-
es and the posterior arch ©7, The lateral ossifica-
tion centers appear at the seventh week of embri-
yonic development and they extend dorsally to
form the posterior arch . At birth, the two hemi-
arches are almost fused, excepting a gap of few
milimeters 7®. The fusion is completed between
4-9 years of life ®7. Defects of the posterior arch
are encountered in 3-5 % of the population . Al-
though several theories have been postulated to
explain the mechanism of the formation of these
defects, their etiopathogenesis is still unclear.
Posterior arch defects are considered as a devel-
opmental failure of chondrogenesis of the arch,
rather than a defect in the subsequent ossifica-
tion @7 Congenital defects of the C1 posterior
arch are generally asymptomatic and diagnosed
incidentally on neuroimaging studies ®. Cur-
rarino et al. proposed a classification for these
defects @: Type A (failure of posterior midline
fusion of the two hemiarches with a small gap),
Type B (unilateral defect ranging from small gap
to complete absence of a hemiarch), Type C (bi-
lateral defect with preservation of the most dor-
sal part), Type D (absence of posterior arch, with
persistent posterior tubercle), Type E (absence of
the entire arch, including the tubercle). Our case
demonstrated a Type A defect.

The association of these defects with different
genetic or congenital disorders, such as Arnold-
Chiari malformation, Klippel-Feil syndrome, go-
nadal dysgenesis, Turner and Down syndromes
is well-known ©7. However, there is no known
association between intracranial tumors and con-
genital posterior arch defects of the atlas. Der-
moid tumors may have a dermal sinus tract or
other type of accompanying midline defects, but
such a condition is not known for the epidermoid
tumors. The congenital failures that may lead to
development of the epidermoid tumor and pos-
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terior arch defect of the atlas occur on separate
gestational weeks and the mechanisms of their
occurrence are different. Although there was no
clear association between these two pathologies,
genetic basis of both pathologies should be fur-
ther investigated with genetic studies, in order to
establish a connection.

One imporant notice is the potential complica-
tions that may occur during surgery due to the
defect in the posterior arch. In cases with incom-
plete preoperative documentation, such as in our
case, where the posterior arch defect of the atlas
was not seen preoperatively, there is a potential
risk of iatrogenic injury with the use of monopo-
lar cautery during muscle dissection. Our main
preoperative focus was the tumor and our strat-
egy was to achieve a total resection at the first
operation. Although with retrospective view we
could see the posterior arch defect on the MRI,
we were unaware of the defect before surgery,
but with careful and meticulous dissection any
complication did not occur. Our suggestion is to
avoid use of monopolar cautery, and instead pre-
fer sharp dissection with blades to prevent poten-
tial injuries during the posterior approach to the
craniocervical junction, especially in syndromes
or diseases like Turner, Down and Klippel-Feil
syndromes or Arnold-Chiari malformation,
where there is a clear association with posterior
arch defect of the atlas.
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Peroneal Sinir Hasarimin Sural Sinir
Transplantasyonu ile Tedavi Edilmesi;
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Amag: Periferik sinir hasarma 6zellikle ekstremite travmalarinda sik karsilagiimaktadir. Allogreft sinir transplanta-
syonu gerektirebilecegi i¢in gogunlukla ihmal edilmektedir. Ozellikle ekstremite diizeyinde geligen sinir hasarinda en
stk kullanilan greft genellikle sural sinirdir.

Bulgular: Kesici alet ile alt1 ay 6nce sag peroneal sinir hasari gelisen 43 yas erkek hastada 2/5 sag ayak dorsifleksiyon
ve total ayak eversion zaafiyeti mevcuttu. EMG sag peroneal sinir total hasar1 ile uyumluydu. 6. ayda sural sinir grefti
ile peroneal sinir tamiri yapilan hasta ve cerrahi teknik sunulacaktir.

Yontem: Peroneal sinir kesisinin oldugu bolge eksplore edildi. Hasarin distal ve proksimal kismi 6zenli diseke edilerek
distalde tibial kasa uzanan yere kadar, proksimalde diz eklemine kadar peroneal sinir ortaya ¢ikarildi ve hasarm iki
ucunda kallus olusan bolge eksize edildi. Yaklagik 10 cm’lik sinir defekti saptanmasi sonrasi sural sinir grefti alinmasi
planlandi. Sag ayak ekleminin lateralinde dig malleolun arkasinda kiint diseksiyon yapilarak sural sinir aciga ¢ikarild:
ve 10 cm kadar greft alinip 8.0 siitiir ile defekt alanina reimplante edildi.

Sonug: Hastanin altinct ay poliklinik kontroliinde nérolojik muayenede minimal bir diizelme ve EMG de anlamli
bulgular saptandi. Periferik sinir transplantasyonu uygun sekilde yapildiginda hastanin hayat kalitesini iyilestiren bir
yontemdir.

Anahtar kelimeler: Peroneal sinir, sural sinir, allogreft transplantasyon, periferik sinir
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Treatment of Peroneal Nerve Injury with Sural Nerve Transplantation;
Case Report and Evaluation of Surgical Technique

Objective: Peripheral nerve injury is encountered especially in extremity traumas. Treatment is often neglected as it
may require allograft nerve transplantation. In cases of nerve damage developed especially on the surface of the extrem-
ity, sural nerve is usually the most frequently used graft.

Results: A 43-year-old male patient who developed right peroneal nerve injury six months ago following a penetrating
stab wound, had 2/5 right foot dorsiflexion and total foot eversion weakness. EMG was compatible with total peroneal
nerve total injury. The patient who underwent peroneal nerve repair with sural nerve graft at 6th month, and surgical
technique will be discussed.

Methods: The region where the peroneal nerve injury had occurred was incised. The distal and proximal parts of the
injury were carefully dissected. Distal and proximal part of the injured part was meticulously dissected and peronal
nerve was exposed up to tibial muscle distally, and to the knee joint proximally.The area of the callus on both ends of
the injury was excised. A sural nerve graft was planned to be taken after a 10-cm nerve defect was detected. Lateral to
the right foot joint, and behind the outer malleolus, dissection was performed to remove the sural nerve. Approximately
10 cm of the graft material was removed and reimplanted to the peroneal nerve with 8.0 sutures.

Conclusion: There was a minimal improvement in neurological examination and significant findings in EMG at the
sixth month of outpatient control of the patient. If peripheral nerve transplantation is done properly; it is a good method
of improving the quality of life of the patient.

Keywords: Peroneal nerve, sural nerve, allograft transplantation, peripheral nerve
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GIRIS

Ozellikle ekstremite travmalarinda kemik ki-
riklarma sinir, damar hasari da eslik etmektedir.
Periferik sinir cerrahisi gerek cerrahi zorlugu,
gerekse de sonuglariin ge¢ alinmasi nedeniyle
ihmal edilmektedir ¥,

Periferik sinir hasarinda sinir distal ve proksimal
uclar arasinda baglanti kopmadiginda Wallerian
dejenerasyonu ile iyilesir. Akson hasar1 sonra-
sinda miyelin kilifinin normal yapisini korumasi
icin baglantili oldugu proksimal ve distalindeki
miyelinin dejenere olmasina Wallerian dejene-
rasyonu adi verilir '?. Proksimalden ilerleyen
aksonlarin distale dogru iletisime gec¢mesi ile
sinir iyilesmesi olabilir. Fakat sinirler arasinda-
ki bag koptugunda sinir uclarinda kallus olusur
ve distale giden sinir inervasyonu zarar goriir.
Bunu takiben tedavi edilmedigi durumda kalici
motor ve/veya duyu defisiti eslik eder. Boyle bir
durumda en uygun tedavi sinir uclarinin anosto-
moz edilmesidir 9.

Periferik sinir tamirinin geciktigi durumlarda
veya genig hasarlanmalarda zarar goren sinir
uclarinin debridmant sonrasinda arada bir mesa-
fe gelisir. Bu mesafe icin yapilacak anostomoz
tedavisinde ekstremite hareketi sirasinda geril-
meye bagli yeniden bir baglanti kopmasi olug-
mamalidir. Gerilmeyen bir anostomoz yapabil-
mek i¢in araya sinir grefti konulmasi gerekebilir.
Sinir greftlerinde de kesilen sinirlerin uglarinda
oldugu gibi dejenerasyon gelisir. Dejenerasyon
sonrast once miyelin kiliflar1 kalir. Sonrasinda
miyelin kiliflardaki schwan hiicreleri ile birlikte
aksonlar sinir grefti icinde ilerleyen bir biyolojik
baglanti meydana getirir ©'9.

Periferik sinir vericisi olarak otojen greft temin
etmek Onceliklidir. Anastomoz edilecek olan
greftin motor fonksiyonu olmamasi tercih ne-
denidir. Sural sinir bu agidan en ¢ok kullanilan
greftir. Ayagin lateralinin duyu inervasyonunu

saglar ®12 Greft olarak ¢ikarildiktan sonra bu
bolgede gelisen duyu defisitinin zamanla azaldi-
&1 veya geri dondiigii bildirilmigtir. Bu bolgeden
yaklagik 40 cm uzunlugunda sinir grefti alina-
bilecegi belirtilmistir. Kalin sinir defektlerinde
2-3 grefte ayirildiktan sonra da yerlestirilebilir
(. Peroneal sinir ise peroneus longus kasinin
altindan ylizeyel ve derin dallara ayrilir. Yiize-
yel peroneal sinir peroneus longus ve peroneus
brevis kaslarinin motor impuls iletimini saglar.
Derin peroneal sinir anterior tibial kasin motor
fonksiyonunu saglar. Ayn1 zamanda bacagin {ist
ve arka kisminin, ayak bileginin iist kisminin
duyu iletiminden sorumludur ¥,

Diz lateralinden kesici alet ile yaralanma sonra-
s1 total kommon peroneal sinir hasar1 gelisen ve
sural sinir grefti ile tedavi edilen hastanin klinik
takibi ve cerrahi teknigi sunulacaktir.

OLGU

Alt1 ay Once kesici alet ile diz lateralinden yara-
lanan 43 yasinda erkek hastanin yarasi acil ser-
viste primer siitiir ile kapatilmis. Yaralanmadan
sonra 2/5 sag ayak dorsifleksiyon ve total ayak
eversion defisiti gelisen hastaya medikal teda-
vi ve fizik tedavi onerilmis. Onerilen tedaviden
yarar gormeyen hastanin EMG’si sag kommon
peroneal sinir total denervasyonu ile uyumlu
saptandi. Hastaya kommon peronel sinir eks-
plorasyonu ve tamiri i¢in cerrahi tedavi 6nerildi
ve hastanin tedaviyi kabul etmesi sonras1 gerek-
li hazirliklar yapildi. Hastaya sinir defektinin
boyutuna gore sural sinir grefti alinabilecegi,
nasil yapilacagi ve olusabilecek ek yakinmalar
hakkinda gerekli bilgi verildikten sonra cerrahi
onam alind1 ve operasyona alindi.

CERRAHI TEKNIK

Hastaya spinal anestezi uygulandiktan sonra
supine pozisyonda diz alttan silikon yastikla
desteklenerek gerekli arindirict iglem ve ortiim
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yapildi. Sag diz lateralinde eski insizyon hat-
t1 distalden ve proksimalden genisletildi. Dizin
derin fasyasi agildiktan sonra graniilasyon geli-
sen travma bolgesi kiint diseksiyon ile eksplore
edildi. Proksimalde biseps femoris kasi tendonu
saptandiktan sonra fibula basina varmadan once
yiizeyellestigi bolgede kesinin yaklasik 3 cm sii-
periorunda biseps femoris kasi tendonu media-
linde proksimal dal saptandi ve eksplore edildi.
Kesi alaninda yogun graniilasyon arasinda kallus
bolgesi saptandi. Ardindan kommon peroneal si-
nirin proksimal taraf1 serbestlestirildi.

Ardindan ayni sekilde distalde peroneus longus
ve ekstensor digitorum longus tendonlarinin ara-
sinda kommon peroneal sinirin distali saptandi.
Proksimalde hasarlanan yere dogru takip edile-
rek yine ucundaki kallus dokusu ile beraber dis-
tal boliimii serbestlestirildi. Defekt bolgesinde
kallus eksizyonu yapilmast sonrasi yaklagik 10
cm’lik bir defekt alan1 belirlendi (Resim 1).

Resim 1. Hasar goren peroneal sinirin iki tarafi diseke edilip
serbestlestirilmis hali.

Uc cm’den uzun olan sinir grefti defektlerinde
poliglaktinden iiretilen tiip membrani Onerilme-
digi belirtildiginden hastaya sural sinir grefti ile
defekt tamiri planlandi *'?. Tamir edilecek si-
nirin anastomoz sonrasi eklem hareketi ile geril-
memesi gerektiginden, defekt uzunlugu belirlen-
di ve alinacak greftin azami uzunlugu saptandu.
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Sural sinir grefti alinmasina karar verilen has-
tada bacagin lateral alt kism1 ve ayak bileginde
gerekli hazirlik ve lokal anestezi yapildi. Lateral
malleus ve asil tendonu arasinda agilan insizyon
proksimale dogru uzatildi. Yaklagik 1 cm derin-
liginde skarpa fasianin altinda safen venin ya-
ninda sural sinir eksplore edildi ®'». Daha 6nce
hesaplanan greft gereksinimi kadar sinir dokusu
eksplore edildi ve gerekli hemostaz yapildiktan
sonra makasla kesildi (Resim 2). Sinir dokusu
zarar gormesin diye greft uclarinda bipolar ile
hemostaz yapilmadi.

Resim 2. Sural sinirin belirlenip, serbestlestirilmesine ait go-
riintii.

Ardindan yine dize gecilerek defekt bdolgesi
dreyp ile ortiildii. Mikroskopta greft anastomozu
sirasinda artefakt olusturabilecek biitiin yapilar
uzaklastirildi. Dreyp lizerinde defektin distali
ve proksimali 360° donecek sekilde 8.0 yuvar-
lak prolen siitiir ile anastomoz edildi. Sistemin
gerginlik ve baglanti acisindan kontrolii yapil-
di (Resim 3). Bir sorun belirlenmemesi iizeri-
ne dreyp greftin altindan ¢ikarildi ve Kommon
peroneal sinir eski olasi trasesinde yerlestirildi.
Hemostaz yapilip greft iizerine doku yapistiricisi
sikildiktan sonra cilt primer siitiire edildi.

Postoperative sural sinir duyu alan1 bolgesinde
hastada medikal tedaviye yanit veren karin-
calanma hissi gelisti. Fizik tedavi programina
alinan hastanin altinci ay poliklinik takipinde
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Resim 3. Peroneal sinirin allogreft ile tamiri sonrasi goriintiisii.

hastada diz altinda duyu muayenesinde iler-
leme belirlendi. Alt ekstremite EMG’si sag
kommon peroneal sinir parsiyel denervasyonu
ile uyumlu raporlandi.

TARTISMA

Amerikada yaklagik 20 milyon kisinin periferik
sinir hasar1 yasadig1 raporlanmistir. Bu durum
yalniz Amerika degil tiim diinyada ciddi bir sag-
ik sorunu olup ayni sekilde iilke ekonomilerin-
de 6nemli bir iggiicii kaybina neden olmaktadir.
Periferik sinir hasariin biiyiik boliimii travma-
lara bagl gelismekte olup, maalesef cogunlukla
tedavi edilmemesi veya uygulama hatalarindan
dolay1 kalic1 defisitler seklinde takip edilmekte-
dir ®. Biz bu yiizden peroneal sinir kesisi sapta-
digimiz hastaya cerrahi tedavi planladik.

Ayn zamanda periferik sinir hasar1 sonrasi has-
talarda kronik agri, kisilik degisikligi ve uyum
sorunu gibi gilindelik yagsama yansiyan sendrom-
lar gelismektedir. Bu durum hem hastada hem de
cevresinde duygu bozukluguna neden olmak da
psikolojik sorunlar1 da beraberinde getirmekte-
dir ®. Olgumuzda ve ailesinde de antidepresan
ila¢ kullanim 6ykiisti mevcuttu.

Periferik sinir hasarinda Sunderland siniflamasi
en ¢ok kullanilan yontemdir (Tablo 1) “V. Total

Tablo 1. Sunderland periferik sinir simflamasi ©.

Grade 1 Tletim hasarimin oldugu segmental demyelizasyon var-
dir.

Grade 2 Endonerium intaktir ama axonlarda iletim hasari var-
dir.

Grade 3 Akson ve endonerium intak degildir ama perinerium
intaktir.

Grade 4 Epinerium intakken akson, endonerium ve perinerium
intak degildir.

Grade 5 Periferik sinir total hasar1 vardir.

Grade 6 Karisik tip total periferik sinir hasar vardir.

periferik sinir hasar1 olan beginci ve altinci dere-
ce hasarlarda cerrahi anastomoz fonksiyonunun
geri kazandirilmasi i¢in zorunludur. Bu hastalar-
da bagaril1 cerrahi sonrasi {li¢ yillik takipte yiiz
giildiiriicii sonuglarda alinmaktadir ©'V. Olgu-
muz grade 5 tam sinir kesisi ile uyumluydu ve
klinik takibi umut vermektedir.

Faz III ¢aligmalar periferik sinirin devamliliginin
zarar gordiigii durumlarda erken cerrahi gerektigi-
ni belirtmisgtir. Cerrahi sirasinda defekt alani uzun
oldugunda kesinlikle distal sinir transferi kullanil-
mas1 gerektigini vurgulamiglardir ©'V. Daha gec
durumlarda tendon ve kas transferi de miimkiin
olabilecegi belirtilmistir. Bu yiizden hasta klinigi-
mize bagvurduktan sonra hizli bir sekilde tedavisi
planlanmistir. Erken donemde fizyopatolojik test-
lerde olumlu veriler elde edilmistir.

Literatiirde Shapira ve ark.? kisa sinir defekt-
lerinde chitosan tiipii kullanmanin sinir grefti
kullanmakla ayni etkiyi sagladigini belirtmig-
sede uzun olan defektlerde etkili olamayacagi-
nida vurgulamigtir. Ayn1 sekilde Lundborg kendi
klinik ¢aligmalarinda poligalaktin kullanmanin
3 cm’den daha kisa defektlerde etkili oldugunu
vurgulamis daha uzun defektlerde otojen sinir
greft naklini 6nermistir . Bu konuda da en yay-
gin kullanilan greft sural sinirdir.
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Wood ve ark. ! peroneal sinir hasari tanisi ile
tedavi ettigi hastalara ait calismasinda, bu has-
talarin tedavi oncesi ciddi alt ekstremite defisiti
bulundugunu belirtmistir. Bu hasara bagli has-
talarda ciddi yasam kalitesinin diisiikltigline de-
ginmisgtir. Biiyiik bir kismini sural sinir grefti ile
tedavi ettigi hastalarinda uzun donem takipinde
gozle goriiliir diizelmelerden bahsetmistir.

Sural sinir yalnizca duyu fonksiyonu olan bir
sinirdir. Cogunlukla greft olarak alinmas1 sonra-
st hastalarda ciddi bir sorun saptanmaz. En sik
sikyet alindig1 tarafta ayak bilegi lateralinde
uyusma ve yanma seklindedir . Fakat bazen
bu yakinmalar siddetli olabilir. Bu yiizden cerra-
hi oncesi sural sinire yonelik EMG ¢ekilmesini-
de 6neren caligmalar literatiirde mevcuttur V.

Korus ve ark. © ¢aligmasinda, periferik sinir ha-
sar1 tedavisinin bir ekip isi oldugunu vurgulamis-
tir. Norolojinin EMG ile karar verme konusunda
cerraha destek oldugunu, postoperatif takibinde
ise fizik tedavi ve psikiyatri ile hastanin yine ya-
sama kazandirilmas: gerekliligini vurgulamistir.
Nitekim hastamiza psikiyatrik tedavinin yaninda
fizik tedavi ve rehabilitasyon uygulandi. Bu te-
davilerin hastanin tedaviye uyumlulugunu artir-
digini belirledik.

Postoperatif medikal tedavide oncelikle gaba-
pentin, pregabalin, alfa-lipoik asit noropatik ag-
r1y1 engelleyip ve sinir rejenerasyonunu artirdigi
i¢in 6nerilmektedir 49, Immiin supresif ilacla-
rin ise bu tedavi modalitesinde yeri tartismalidir
29 Bu olguda standart olarak gabapentin-alfa-
lipoik asit tedavisi baglanmigstir. Hem sural sinir
cikarilmasina bagh gelisen hem de peroneal sinir
tamirine bagli olusan agrilarda hastadan olumlu
bir yanit alinmstir.

SONUC

Hastanin ti¢ilincii ay poliklinik kontroliinde noro-
lojik muayenede minimal bir diizelme ve EMG
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de anlamli bulgular saptandi. Sonug olarak, peri-
ferik sinir transplantasyonu uygun sekilde, 6zen-
li, erken donemde yapildiginda hastanin yasam
kalitesini iyilestiren bir yontemdir.

Yazar Catismasi

Bu makalede, yazarlar arasinda bilgi catigmasi
yoktur. Mevcut yazida gecen bilgiler tiim yazar-
lar tarafindan kabul gérmiistiir.
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Intrathecal Chemoterapy Application Under
C- Arm Fluoroscopy in a Patient With
Tethered Cord Syndrome
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Tethered cord syndrome is defined as the condition of a low conus medullaris below L2 vertebral level or a
filum terminale thicker than 2 mm. The objective of this case report is to present the experience of intrathecal
chemotherapy under C -armed double screen fluoroscopy planned for a patient with Non-Hodgkin lymphoma
(NHL) who was diagnosed with tethered cord syndrome. A 10-year old boy, weighing 50 kg with tethered
cord syndrome was consulted to our clinic for methotrexate (MTX) injection due to NHL. The application was
planned under C- armed double screen fluoroscopy, because the conus medullaris terminated below L4 vertebral
body. After vertebrae and conus medullaris were viewed under C- armed double screen fluroscopy and interven-
tion was carried out between L4 and L5 vertebrae using a spinal needle. After free cerebrospinal fluid (CSF)
flow was observed coming out from the spinal needle, 1.5 M1 CFF was taken to be sent for the histopathological
analysis and MTX was than intrathecally administered. In conditions requiring regional anesthesia and intrathe-
cal drug administration, but having situations such as tethered cord syndrom which can complicate the applica-
tion, safely performed procedure under C- armed double screen fluroscopy can reduce the complications.

Keywords: Tethered cord syndrome, intrathecal, Non-Hodgkin lymphoma

J Nervous Sys Surgery 2016;6(1-2):58-60

Tethered Kord Sendromlu Hastada C Kollu Floroskopi Altinda Intratekal
Kemoterapi Uygulamasi

Konus medullarisin, L2 vertebra seviyesinin altina uzandig1 veya filum terminalenin 2 mm’den kalin oldugu
durum, Tethered cord sendromu olarak adlandirilir. Pediatrik Hematoloji-Onkoloji Klinigi’nde non-hodgkin
lenfoma (NHL) nedeniyle, intratekal kemoterapi tedavisi planlanmis ve tethered kord sendromu tanisi konul-
mus olguda, ¢ kollu floroskopi altindaki intratekal kemoterapi verilmesi deneyiminin sunulmasi amaclandi.
Tethered kord sendromu olan 50 kilo agirliginda, 10 yasinda bir erkek cocuk, NHL nedeniyle intratekal me-
totreksat (MTX) enjeksiyonu i¢in klinigimize konsiilte edildi.Konus medullaris L4 vertebra korpusunda bittigi
icin intratekal enjeksiyon uygulamasi C kollu fluroskopi ile planlandi, Asepsi saglanmas ardindan, vertebra-
lar, konus medullaris ¢ kollu floroskopi altinda goriildii ve L4-L5 vertebralar arasindan spinal igne ile girisim
yapildi. Spinal igneden serbest beyin-omurilik sivis1 (BOS) akisi goriildiikten sonra, patolojiye gonderilmek
iizere 1,5 ml BOS alinip, daha sonra da MTX intratekal olarak verildi. Rejyonel anestezinin veya intratekal ila¢
uygulamalarmin yapilmasinin zorunlu oldugu, ancak beraberindeki tethered kord sendromu gibi uygulamada
ciddi zorluklar yasanabilecek durumlarda c kollu floroskopi altinda giivenle yapilan girisim, komplikasyonlar1
azaltabilir.

Anahtar kelimeler: Tethered kord sendromu, intratekal, Non-Hodgkin lenfoma

J Nervous Sys Surgery 2016,6(1-2):58-60

Alindig tarih: 22.09.2017

Kabul tarihi: 01.01.2018

Yazisma adresi: Dr. Ogr. Gor. Gozen Oksiiz, 12 Subat Mah. 1003 Sok. Dream City D Blok D: 2 Kahramanmarag
e-mail: gozencoskun@gmail.com

Yazarlarm ORCID ID bilgileri:
G. 0.0000-0001-5197-8031, C. A. 0000-0002-6379-224X, 1. A 0000-0003-4263-766X, B. B. 0000-0003-3884-8042
A.U.0000-0002-0657-7578, M. A. 0000-0002-2820-1547, H. O. 0000-0001-5963-6861

58


https://orcid.org/0000-0001-5197-8031
https://orcid.org/0000-0002-6379-224X
https://orcid.org/0000-0003-4263-766X
https://orcid.org/0000-0003-3884-8042
https://orcid.org/0000-0002-0657-7578
https://orcid.org/0000-0002-2820-1547
https://orcid.org/0000-0001-5963-6861

Intrathecal Chemoterapy Application Under A Arm Fluoroscopy in a Patient With Tethered Cord Syndrome

INTRODUCTION

Malignancies of lymphoid series originate from
lymphocytes, a type of white blood cells. Lym-
phomas histopathologically are divided into two
categories as Hodgkin lymphomas (HL) and
Non-Hodgkin lymphomas (NHL) and they are
classified according to the site of involvement as
nodal and extranodal . Because involvement of
the central nervous system may be frequently en-
countered, NHL treatment and prophylaxis may
require intrathecal chemotherapy at repeated
doses @. Tethered cord syndrome is mentioned
in cases of of a low conus medullaris below L2
vertebral level or a filum terminale thicker than 2
mm. In this syndrome orthopedic disorders, pain,
vertebral deformities, motor and sensory deficits
and urinary system dysfunction may develop or
any pathology may not exist®. The objective of
this case report is to present the experience of
intrathecal chemotherapy under C- armed dou-
ble screen fluroscopy in a pediatric patient with
Non-Hodgkin lymphoma (NHL) who was at the
same time diagnosed as tethered cord syndrome
on central nervous system magnetic resonance
imaging (MRI).

CASE REPORT

A 10-year-old 160 cm-tall boy weighing 50 kg
was being followed up in the pediatric hematol-
ogy-oncology clinic with the diagnosis of NHL
and therefore scheduled for intrathecal metho-
trexate (MTX) injection. Upon the failure of the
attempt made by the pediatric hemato-oncolog,
patient’s intrathecal spinal cord magnetic reso-
nance imaging was performed. Patient’s physi-
cal examination and laboratory outcomes were
normal but tethered cord syndrome with a conus
medullaris ending below L4 vertebral corpus was
found on MRI (Figure 1). Patient was consulted
by hemato-oncologist in our clinic. Because of
intrathecal chemotherapy might be difficult to
perform due to tethered cord syndrome and after

Figure 1. MR image of tethered cord patient.

potential complications were assessed, we de-
cided to perform the procedure in the operating
room under C- armed double screen fluoroscopy.
After patient’s family was informed about risks
of the procedure and gave informed constent, the
child was taken into the operating room. Patient
who underwent routine monitoring [Electrocar-
diography, non-invasive blood pressure (NIBP),
pulse oximetry (SpO,)] had a NIBP of 110/65
mm-Hg, a heart rate of 84/min and a SpO2 of
96%. After the preparation of proper equipment
and C- armed double screen fluoroscopy, patient
was administered 1.5 mg intravenous midazo-
lam and 2 mg/kg ketamine and was turned to his
side. Asepsis was achieved with povidone iodine
and the region was covered with sterile drape,
then vertebrae and conus medullaris of the pa-
tient were seen under C- armed double screen
fluoroscopy and the intervention was carried
out between L4 and L5 vertebrae with 26-gauge
Atraucan® 50 mm spinal needle (Braun, Melsun-
gen, Germany). The needle was simultaneously
viewed with C- armed double screen fluroscopy
during the procedure. After free cerebrospinal
fluid (CSF) flow coming from the needle was
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observed, 1.5 ml CSF was taken to be sent for
histopathological analysis and then MTX was
administered intrathecally by an anesthesist. The
patient who was taken to the recovery room af-
ter the procedure and had normal hemodynamic
values and neurologic examination was referred
to the ward.

This procedure was repeated for a total of 12
times, each time with sedation in the operating
room by the anesthesist and was performed un-
der C- armed double screen fluoroscopy.

DISCUSSION

Spinal and epidural interventions are considered
to be contraindicated in patients with tethered
cord syndrome and inferiorly localized conus
medullaris, because of the possibility of damage
to the spinal cord.

Upon numbness in the lower extremities was ob-
served in a patient known to have a conus med-
ullaris ending at L4-L5 vertebral corpus received
combined spinal epidural anesthesia, MRI was
ordered which revealed evidence of injury and
edema in the spinal cord ®. Kim J et al, reported
that neuroaxial procedures should not be per-
formed especially in children with urogenital
anomalies requiring ultrasonography during
caudal anesthesia and in cases such as tethered
cord in which deformities may be seen in the
conus medullaris of the spinal cord. Indeed they
cancelled caudal anesthesia in one of their pedi-
atric patients scheduled for anesthesia, because
they observed tethered cord syndrome ©. Teth-
ered cord syndrome was found in 4 patients in
another study where 259 children with urogeni-
tal anomalies were radiologically screened, em-
phasizing the importance of imaging methods in
these patients ©,

Given that tethered cord is not uncommon; in the
conditions requiring intrathecal administration
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of medication in cases of tethered cord requir-
ing a neuroaxial procedure and having inferiorly
localized conus medullaris as in our patient; care
should be taken to establish diagnosis with ra-
diologic imaging before application so as to per-
form the procedure safely.

Considering that intrathecal drug administration
in this patient with NHL and tethered cord syn-
drome might lead to spinal cord damage, intrath-
ecal procedure was safely performed through
simultaneous visualization of the needle and
vertebral levels under C- armed double screen
fluoroscopy.

CONCLUSION

In conditions requiring regional anesthesia or
intrathecal drug administration, but having situ-
ations such as tethered cord syndrome which can
complicate the application, procedures safely
performed under C- armed double screen fluo-
roscopy can reduce the complications.
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Cerebellopontine Angle Meningioma as a
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Medulloblastoma is one of the most common primary malignant brain tumors of central nervous system in children. The recom-
mended treatment of this malignant neoplasm is aggressive surgery, followed by craniospinal radiotherapy (RTP) with/without
chemotherapy. Radiation-induced meningioma is the most common brain neoplasm known to be caused by ionizing radiation.
This report presents a patient who had undergonde an operation 25 years ago because of a cerebral mass lesion. The patient
had experienced unsteady gait associated with nausea and vomiting 25 years ago. Cranial CT demonstrated a large, solid and
contrast- enhanced midline vermian mass. Through midline suboccipital craniectomy mass was removed totally which was
histopathologically diagnosed as desmoplastic medulloblastoma. The patient was given postoperative adjuvant RTP. The patient
tolerated RTP well and she had been called for yearly controls for 25.5 years. The patient who had not any complaint at routine
controls for 25.5 years had been brought to our hospital with headache, unsteady gait, nausea and vomiting. MRI demonstrated
an isointense mass in the right cerebellopontine angle that consisted of two compartments; the medial compartment did not
show contrast enhancement and the lateral compartment that was associated with dura showed moderate, and homogenous
contrast enhancement The patient had been managed surgically using right suboccipital craniectomy followed by total resec-
tion of the lateral compartment and biopsy of the medial compartment was obtained which was thought to be radiation-induced
fibrotic tissue. The mass was diagnosed histopathologically as fibroblastic meningioma WHO Grade I and the biopsy of medial
compartment showed to be arachnoidal fibrosis. The patient was well and had no recurrence 6at postoperative 30 months.

Keywords: Radiation-induced meningioma, medulloblastoma in children, late effect of radiation therapy
J Nervous Sys Surgery 2016;6(1-2):61-66

Posterior Fossa Mediilloblastomun Tedavisinde Kullanilan Kraniyal
Radyasyon Ge¢ Komplikasyonu Olan Serebellopontin Kosenin
Menenjiomu: Olgu Sunumu ve Literatiir Taramasi

Mediilloblastom ¢ocukluk ¢aginda primer merkezi sinir sistem tiimdrlerinin en sik rastlanan malign beyin tiimérlerinden biridir.
Bu malign tiimoriin tedavisinde agresif cerrahi sonrasinda kraniyospinal radyoterapi (RTP) ve/veya kemoterapi onerilmektedir.
Radyasyonla iligkili menenjiom, iyonize radyasyonun sonucu olarak en sik rastlanan beyin tiimoriidiir. Bu makalede, beyin kit-
lesi nedeniyle 25 y1l 6nce ameliyat geciren hasta sunulmustur. Yirmi bes y1l 6nce dengesiz yiiriiyiigle birlikte bulanti ve kusmast
vardi. Kraniyal BT sinde biiyiik, sert, kontrast tutan orta hat vermiyan kitle izlenmistir. Orta suboksipital kraniyektomi yapilarak
histopatolojik olarak desmoplastik mediilloblastom tanisi konulan kitle total olarak ¢ikartilmistir. Hastaya ek olarak postoperatif
RTP verildi. Hasta RTPyi iyi tolere edilip 25,5 yildir yillik kontrollere ¢agirildi. Bu rutin kontrollerde yakinmasi olmayan hasta
25,5 yilin sonunda bas agrisi, dengesiz yiiriiyiis, bulanti ve kusma ile hastanemize getirildi. Cekilen MRG’inde sag serebello-
pontin kosesinde iki komponentli izointens kitle goriildii. Kitlenin mediyal komportmani kontrast tutulumu gostermemisken
dura ile iligkili lateral komportmani ise homojen olarak kontrast tutulum gostermistir. Hastaya sag suboksipital kraniyektomi
yapilarak lateral kompartmanin total rezeksiyonu ve radyoterapiye bagli gelisen fibroz dokudan siiphe edilen mediyal kompart-
mandan biyopsi alindi. Kitlenin lateral kompartmani histopatolojik olarak fibroblastik menenjiom (WHO grade I) ve mediyal
kompartmanin biyopsi sonucu araknoidal fibroz olarak tan1 konulmugtur. Hasta 30 aylik takibinde iyidir niiks saptanmamuigtir.

Anahtar kelimeler: Radyasyonla iliskili menenjiom, cocuklarda mediilloblastom, radyoterapinin gec etkisi
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INTRODUCTION

Medulloblastoma is one of the most common
malignant brain tumors in children, accounting
for 20-30% of all childhood brain tumors ©.
The recommended treatment of these entities is
aggressive surgery that has to be followed by
adjuvant treatments as craniospinal radiother-
apy (RTP) with/without chemotherapy. More
than half of the children with medulloblastoma
can be expected to be free of disease 5 years
later ©,

Some of the delayed side effects of irradiation
on neural tissue include visual deterioration,
hearing loss, hormonal disturbances, fatty re-
placement of bone marrow, and the induction
of new CNS neoplasms ©. A lot of neoplasms
may develop after cranial curative RTP. Indeed,
cavernomas, meningiomas, sarcomas, astrocy-
tomas, and schwannomas have been described.
Children with medulloblastoma and treated us-
ing RTP after surgery, appear to be particularly
sensitive to develop RIMs.

H. B. Giindiiz, A. Abdallah, E. Emel, G. Giindogdu

The marked rarity of pediatric post-radiation
meningiomas compared with their adult counter-
parts could be due to the fact that meningioma is
a slow-growing tumor with late manifestations,
and an average latency period of 18.1 years (2,

This report describes a rare case of 38-year-old
female patient diagnosed as a RIM, 25 years after
curative radiotherapy for desmoplastic (nodular)
medulloblastoma.

CASE REPORT

A 38 year-old female patient had undergone
craniectomy to remove the midline vermian mass
(Figure 1) that caused unsteady gait, headache,
nausea and vomiting at age of 13 in 1988. After
histopathological examinations revealed that the
mass was desmoplastic (nodular) medulloblas-
toma (Figure 2), she subsequently received high-
dose curative craniospinal RTP at a dose of 50
Gy directed at CNS, and the posterior fossa as a
focal boost dose of 15 Gy. The patient tolerated
RTP well and she had been controlled at yearly

Figure 1. Postoperative computed tomography (CT) which performed after the first surgery in 1988. Note postoperative changes such
as the area of encephalomalacia at the middle line of vermian.
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Figure 2. Histolopathological findings of the middle line vermian mass tissue that obtained from patient in 1988, these findings led to di-
agnose the tumor as desmoplastic (nodular) mdulloblastoma (WHO Grade IV). (A): At the right top in this photo there is choroid plexus
and at the left bottom an infiltration of the round tumor cells is seen. (B): Malignant round cell tumor at the high power (HE x200).

Figure 3. Preoperative magnetic resonance imaging (MRI) performed in last year control before surgery of RIM. (A): Preoperative
coronal T2-weighted fluid-attenuated inversion recovery (FLAIR) MRI showing a tumor of right CPA that measures 5.5x7x3 cm. (B):
Preoperative axial T2-weighted MRI. Note that there are two compartments showed different contrast enhancing.

intervals. After 25.5 years, the patient had brought
to our hospital with headache, unsteady gait, nau-
sea and vomiting. Excluding abnormal right cer-
ebellar test results, the patient was healthy. MRI
revealed isointense tumor in the right cerebello-

pontine angle that consists of two compartments
(Figure 3); the medial compartment did not show
contrast enhancement, whereas the lateral com-
partment that belong to dura showed moderate,
and homogenous contrast enhancement.
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Figure 4. (A) and (B) Histolopathological findings of the right CPA meningioma tissue lead to diagnose the tumor as fibroblastic men-
ingioma (WHO Grade I).

The patient had been managed surgically using
right suboccipital craniectomy followed by total
resection of the lateral compartment and biopsy
material was obtained from the medial compart-
ment that thought to be radiation-induced fi-
brotic tissue. The excised mass was diagnosed
histopathologically as fibroblastic meningioma
(WHO Grade I) (Figure 4). There was no necro-
sis. Only one mitosis was detected per 10 HPF
(1 mitosis/10 HPF). Pleomorphism was not ob-
served. The biopsy of the medial compartment
demonstrated the presence of arachnoidal fibro-
sis. The patient was cured, and discharged on the
third postoperative day. After thirty months she
had not any disease recurrence. Yearly controls
were recommended.

DISCUSSION

In 1953 Mann et al. firstly reported a a case
with radiation-induced meningioma (RIM). The
patient was 6-year- old girl who received 6500
rad after resection of an optic nerve glioma V. A
meningioma was diagnosed 4 years later within
the radiotherapy field . There is no doubt that
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radiation injury is a factor in the development of
meningiomas and other neoplasms.

Criteria of the radiation-induced tumors are well
reported in the literature. To be considered a ra-
diation-induced lesion, the tumor must fulfill the
following criteria: 1) it must occur in the field of
radiation; 2) tumor should be absent prior to irra-
diation as ensured in the first MRI performed at
the initial diagnosis, prior to surgery and radio-
therapy; 3) there must be a delay of several years
from the time of treatment to its appearance (af-
ter high-dose radiotherapy for medulloblastoma,
RIMs have been described after latency periods
ranging from 5 to 27 years, with an average la-
tency period of 17.8 years); 4) the induced lesion
must differ histologically from the original tumor
that was irradiated; and 5) the patient does not
have a genetic disease (such as neurofibromato-
sis type II or others) or a condition predisposing
to secondary malignancy @. In our case, all re-
quirements were met. However, no histological
diagnosis was ever made for either lesion.

The review of the literature has shown that
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high-dose RIMs occur after an average latency
period of 19.5 years (range 3.5-63 years) “10,
RIMs typically display female preponderance,
although the difference between sexes may be
less distinct compared with spontaneous menin-
giomas (SMs) ?>7!V The female predominance
of 1.29:1 in a survey of approximately 760 RIMs
have been reported up to now (according to the
best of our knowledge).

Banerjee et al confirmed that RIMs occurred only
in their patient series treated with radiation doses
of 21 Gy or more ®. When the time since irra-
diation is taken into account, both patient groups
(18-21 Gy vs. >21 Gy) seemed to be at equal
risk for developing meningioma. Neglia et al. re-
ported higher relative risks for all brain tumors
at doses exceeding 30 Gy, and the risk for RIM
was on the order of 50-100 ®. The higher doses
therefore elicit a more rapid loss of cellular con-
trol mechanisms and a failure of the DNA repair
system, leading eventually to tumor formation
U9 Qur patient received subsequently high-dose
RTP as 50 Gy directed at whole CNS, and the
posterior fossa as a focal boost dose of 15 Gy.

RIMs differ from SMs as for patient’s age at
onset and its multiplicity, aggressiveness, and
rate of tumor recurrence. Mean age at presenta-
tion has been reported as 29.2-37.9 years in pa-
tients exposed to high-dose radiation and 45-58
years in those who received low-dose treatment,
whereas SM generally arises in the fifth or sixth
decade of life V.

Meningotheliomatous, transitional, and fibro-
blastic histological subtypes are the most com-
monly seen RIMs V. Six distinctive histologi-
cal features characteristic of RIMs have been
reported as follows: a high degree of cellularity,
cellular pleomorphism, numerous bizarre cells,
necrotic changes, increased mitotic figures, and
nuclei with pseudoinclusions UV, Histopatholog-
ical examination of our case revealed frequent

mitoses, hypercellularity, and focal necrosis. Tu-
mor in our patient was diagnosed as fibroblastic
meningioma (WHO Grade I) (Figure 4).

Reported rates of recurrence vary between 18.7%
and 25.6%, as compared with a 3%-11.4% rate
of recurrence among SMs. RIM in our patient
did not show recurrence till 30 months after the
surgical treatment.

Given the aggressive nature and high recurrence
rates of RIMs, leaving wide resection margins
in the involved dura mater are vital. In cases in
which the tumor involves under- or overlying
bone, the osseous portion of the tumor should be
radically removed, because osseous invasion has
been linked to higher rates of tumor recurrence
D The authors recommend removal of the bone
if there is suspicion of the osseous invasion and
replace it with acrylic graft. Surgery may be fol-
lowed by RTP in patients with RIMs if radical
excision cannot be achieved. For our patient; she
had been managed surgically using right suboc-
cipital craniectomy followed by total resection
of the lateral compartment and biopsy of the me-
dial compartment that thought to be radiation-in-
duced fibrotic tissue had been obtained. Because
of the dural invasion, synthetic dura was used.

CONCLUSION

RIM is a late effect of curative RTP. In children
with medulloblastoma, RTP is still the main part
of curative treatment, therefore, the incidence of
the RIM will increase in the future. In such pa-
tients yearly MRI controls had to be achieved to
scan all RTP received field. To avoid recurrence,
aggressive surgical removal is recommended.
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