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THE CLINICAL RESULTS OF THE CALCIFIED
THORACIC DISC HERNIATIONS TREATED WITH
TRANSPEDICULAR APPROACH

TRANSPEDIKULER YAKLASIMLA TEDAVI EDILEN KALSIFIYE TORASIK DISK HERNILERININ
KLINIK SONUCLARI

Nuri Eralp CETINALP?, Kerem Mazhar OZSOY", Halil ibrahim SECER?,
Serdar KAHRAMANS, . Teoman BENLI*

SUMMARY

Introduction: Symptomatic thoracic disc herniations are relatively
rare and challenging due to wide variety of clinical presentations,
lack of consensus on surgical indications and variety of surgical
approaches. Our objective was to describe our series of calcified
thoracic disc herniations and outcomes.

Materials and Methods: A retrospective cohort study of 10 patients
with calcified TDH operated between 2008 and 2013. Data were
collected from review of patients’ notes and radiological stud-
ies and included basic demographic data and clinical presenta-
tion and outcome, operative procedure and complications. 10
patients, including 6 males and 4 females (mean age 35.6 years,
range 22-58 years). The mean follow-up was 28.1 months (12 - 48).
All patients were operated by transpedicular approach and in 7
patients posterior transpedicular stabilization was performed.
Results: In the preoperative period three patients were Nurick
grade 1, two patients were grade 2, three patients were grade
3 and two patients were grade 4. Surgical treatment obtained
satisfactory results and the Nurick grade improved in all of the
patients (100 %). Five patients’symptoms turned out to be Nurick
grade 0 and five patients turned out to be grade 1. The mean
Nurick grade improved from 2.4 to 0.5.

Conclusion: Calcified TDHs remains a surgical challenge. The goal
of the surgery is to decompress the neural elements without any
manipulation of the spinal cord apart from the choice of surgical
technique. When adequately diagnosed and treated, satisfactory
results can be achieved.

Key Words: Thoracic disc herniation, transpedicular approach,
surgical results.
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OZET

Giris: Semptomatik torakal disk hernileri olduk¢a nadir go-
rilmesi, farkh klinik durumlarla ortaya c¢ikmasi, ortak kabul
edilebilir bir cerrahi endikasyonu olmamasi ve farkli cerrahi
girisimlerin olmasi nedeniyle tedavisi zor bir patolojidir. Biz bu
calismada kalsifiye torakal disk hernili olgu serimizi ve sonug¢-
larint sunduk.

Hasta ve Yontemler: Bu geriye donik calismada 2008-2013 yil-
lari arasinda torakal disk hernisi nedeniyle ameliyat edilmis ol-
gular incelendi. Bilgiler, temel demografik veriler, klinik bulgu-
lar, sonuglar, ameliyat notlari ve komplikasyon bilgileriniiceren
hasta dosyalarindan elde edildi.

Sonuglar: 10 olgunun 6'si bayan, 4't erkekti (yaslari ortalamasi
35,6 yil olup 22-58 arasindaydi). Ortalama takip stiresi 28,1 ay-
dir (12-48). Buttin olgular transpedikiler yaklasimla ameliyat
edildi ve 7 olguya posterior transpedikiiler fiksasyon uygu-
landi. Preoperatif donemde 3 olguda Nurick skoru 1 iken, iki
olguda 2, iic olguda 3 ve 2 olguda 4 olarak tespit edildi. Cerra-
hi tedavi tim olgularda yeterli iyilesme ve Nurick skorlarinda
diizelme sagladi (%100). Bes olguda Nurick skoru 0 olurken
5 olguda 1 olarak tespit edildi. Ortalama Nurick skoru 2,5 dan
0,5 eiyilesti.

Sonug: Kalsifiye torakal disk hernilerinin cerrahisinde celiskiler
mevcuttur. Cerrahideki amag secilecek yontemle spinal kortta
herhangi bir manipiilasyona neden olmadan néral elemanlari
dekompresyonudur. Uygun sekilde tani konup tedavi edildi-
ginde basarili sonuclar alinabilir.

Anahtar Kelimeler: Torasik disk herniyasyonu, transpedikiler
yaklasim, cerrahi sonuglar.

Kanit Diizeyi: Retrospektif klinik calisma, Diizey Il

INTRODUCTION

Thoracic disc herniation (TDH) is one of the most
challenging problems in neurosurgical practice.

Symptomatic TDHs are rare compared to lumbar or
cervical counterparts and they constitute just 0.1 - 4
% of all disc herniations (1,16). Men are affected more
than woman and the vast majority of herniated tho-
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racic discs are seen during the third to fifth decades
particularly in the lower thoracic segments (4). T10-11
and T11-12 are the most involved segments probably
due to increased mobility of this region (19). Clinical
signs vary widely such as thoracolumbar pain, radicu-
lar pain, bladder dysfunction, sensory disturbances
and myelopathy. The cord compression by the her-
niated and usually calcified disc is the main cause of
these symptoms in most cases. Anatomically narrow
spinal canal in the thoracic region facilitates the com-
pression even with minor disc herniations. The aim of
the surgical treatment for TDH is the decompression
of the neural elements and prevent spinal stability. In
this context multiple surgical techniques have been
described for the treatment of TDHs such as transpe-
dicular, transfacet pedicle-sparing approaches, lat-
eral extracavitary approach, thoracoscopic approach,
costotransversectomy, transthoracic transpleural ap-
proach (2-3,9). The following report presents our cal-
cified thoracic disc herniation series treated by trans-
pedicular approach and clinical outcomes.

MATERIALS AND METHODS

Between 2008 and 2013, 10 patients underwent
13 thoracic microdiscectomies by transpedicular ap-
proach. The patient population consisted of 6 men
and 4 women, whose ages ranged from 22 to 58
years, with a mean age of 35.6 + 10.1 years.

Levels of herniation ranged from T7 to T12, and
the most common disc levels were T8-9 and T9-10
(4 discs each, 30.8 %). Eleven (84.6 %) of herniations
were located between T8 and T11. Three (33.3 %) of
the 10 patients were presented with multiple disc
herniations. Calcification of the herniated disc was
detected on either computerized tomography (CT),
X-Rays or during intraoperative inspection in all pa-
tients. There was no intradural extension of the calci-
fied disc material.

Prospectively collected data obtained at each
visit, before and after surgery, included medical re-
cords, clinical examinations and radiological studies.
The most common presenting symptom was dyses-
thesia which was reported in all patients (Table-1).
Axial pain, generally characterized as moderate to
severe in intensity, was reported in 8 of the patients
(80 %). None of the patients were operated for isolat-
ed axial pain. Among the accompanying symptoms,
ataxic gait was reported in 5 (50 %), weakness in the
lower extremities in 4 (40 %) and bladder dysfunc-
tion in 2 (20 %) of the patients. The mean duration of
the symptoms was 12.1 + 3.7 months (range 6 to 20
months) (Figure-1).

A/ A
Figure-1.a) T2 weighed sagittal and axial, b) MRl demon-
strating central thoracic disc herniation compromising the
spinal cord.

Before and after surgery, all the patients under-
went CT, MRI or both: all nine TDHs of this series ap-
peared to be calcified on the preoperative radiologic
work-up. Also postoperative plain radiography was
performed particularly to check the internal fixation
devices (Figure-2).

Figure-2.a) Axial and b) sagittal CT demonstrating calcified
thoracic disc herniation.

Preoperative and postoperative clinical status
was also classified using the modified Nurick Grading
System (Table-2)(15). The mean follow-up period was
28.1 = 6.1 months ranging between 12 to 48 months.
Intraoperative neuromonitorization was carried out
in 5 cases operated in last 3 years.

Table-2. Modified Nurick Scale

Grade 0 | No root or cord symptoms
Signs and symptoms of root involvement only (no
Grade 1 : :
spinal cord symptoms or signs)
Grade 2 Signs and-symptoms of spinal cord involvement,
normal gait
Grade 3 | Mild gait abnormality, able to be employed
Grade 4 | Gait abnormality prevents employement
Grade 5 | Only able to walk with assistance
Grade 6 | Chair bound or bedridden
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Table-1. Summary of patient demographic and clinical characteristics

Duration of Preop Postop Follow-
Cases Signs Symptoms Nurick Nurick | Stabilization Level up Complications
ymp Grade Grade months
Axial pain,
30F bilateral 1 1 0 - T10-T11 24 None
dysesthesia
) ) Intercostal
Axial pain, neuralgia for
27M bilateral 6 2 1 + T10-11 18 9
. 3 months-
dysesthesia :
gabapentine
Leg
dysesthesia, T7-8
33M bladder 9 2 0 + T8-9 12 None
hesitancy
Axial pain, Transient urinary
37F bilateral 1 1 0 + T10-11 24 retention for 2
dysesthesia months
Urinary
incontinence, T8-9
58 F dysesthesia, 14 4 1 + 18 None
T9-10
weakness,
ataxic gait
Axial pain, l.-"ostoperatlve
dvsesthesia axial pain (1 year),
47 M Y ' 14 3 1 - T9-10 48 no instability
weakness, ) ) .
L in radiological
ataxic gait o
examinations
Axial pain,
dysesthesia, T10-11
22M weakness, 20 3 0 + T11-12 24 None
ataxic gait
Postoperative
Axial pain, ?:‘(:;I]g‘a;)n r(K?
32M dysesthesia, 12 3 1 - T8-9 48 ) .
L instability in
ataxic gait ) :
radiological
examinations
Axial pain,
dysesthesia,
41F weakness, 9 4 1 + T10-11 42 None
ataxic gait,
bladder
hesitancy
Axial pain,
29 M bilateral 15 1 0 + T8-9 12 None
dysesthesia,
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Surgical Technique:

Patients are placed in the prone position and se-
cured to the table such that they can be rotated per-
operatively to maximize the sight of the surgeon. Prior
to making the skin incision, the disc level is identified
by fluoroscopy. The level can be determined by iden-
tifying the 12th rib. A linear midline skin incision is
made, and the paraspinous muscles are dissected suf-
ficiently to expose the transverse processes and facet
joint. The caudal pedicle adjacent to the disc space
must be located because this pedicle provides expo-
sure for disc exenterating. In a patient with T9-10 disc
herniation, the T-10 pedicle is located adjacent to the
disc space. The thoracic pedicles lie beneath the inter-
section of the pars interarticularis, transverse process,
and lamina (2). A high speed drill is used to drill the
central cancellous bone of the pedicle and also to
achieve partial superior and inferior facetectomies.
While drilling the pedicle a difference in the drill re-
sistance can be felt suggesting that the cortical bone
of the vertebral body is reached. After this step the
cortical bone adjacent to the spinal canal is removed
with curettes and a small cavity is drilled out in the
vertebral bodies rostral and caudal to the disc space.
Partial or complete laminectomy may be performed
to decompress the canal in the presence of disc cal-
cification as in our series. The lateral disc space is in-
cised and the discectomy is performed using pituitary
rongeurs and curettes. In our series, there was no in-
tradural extension of herniated discs. The goal of the
surgery is to remove the disc herniation without any
manipulation of the spinal cord. Transpedicular stabi-
lization was performed in seven patients in our series.

RESULTS

In the preoperative period three patients were
Nurick grade 1, two patients were grade 2, three pa-
tients were grade 3 and two patients were grade 4.
Surgical treatment obtained satisfactory results and
the Nurick grade improved in all of the patients (100
%). Five patients’ symptoms turned out to be Nurick
grade 0 and five patients turned out to be grade 1.
The mean Nurick grade improved from 2.4+ 1.1 t0 0.5
+ 0.5, postoperatively.

There were no serious postoperative complica-
tions in our series. Two patients had postoperative
obstinate axial pain which lasted for about 1 year in
one patient and 8 months in the other. Spinal transpe-
dicular screw stabilization was not performed in both
of these patients and no instability was detected in
the radiological studies and both patients used brace
for 6 months. One patient had intercostal neuralgia
for 3 months. No screw irritation was detected with

CT check-up. Gabapentine treatment was beneficial
for this patient. One patient also had transient urinary
retention which lasted in 2 months. There were no
major complications such as death, deterioration in
neurological status or any problem requiring further
surgery.

DISCUSSION

The management of TDHs is a challenging topic
in neurosurgery. This may be due to their low inci-
dence, wide variety of clinical presentations, lack of
consensus on surgical indications and variety of sur-
gical approaches. The annual incidence of symptom-
atic TDHs is estimated to be one per million (5). The
advent of MRI revealed the high frequency of TDHs.
The incidence of asymptomatic TDHs was found to be
between 11-37 % in some series (20-21). MRI, provid-
ing excellent soft tissue images with its non-invasive
nature became the gold standard diagnostic tech-
nique of disc herniations. By the way, demonstrating
the calcifications is the weak point of MRI which is
very common and important in TDHs. 60 % of TDH
cases in other series are reported to be calcified in the
literature (6-7). As in our series, Gille et al. reported
that all the thoracic disc herniations in their cohort
were calcified (11). Calcification is also found to be
associated with intradural extension in the literature
(12). Stillerman et al. found a rate of 65 % of calcifica-
tion in their series with evidence of intradural exten-
sions of 7 % (17). On the other hand, Le Roux et al.
did not report any transdural perforation with 26 %
ratio of the disc calcification in his 20 patients series
(13). Although all patients in our series demonstrated
disc calcification similarly to Le Roux’s series, none of
them were associated with signs of dural tear. This
may be due to the low sample size of our series.

The vast majority of TDHs are found below the
level of T-7. The eighth, ninth and 10th ribs are fixed
to the sternum whereas 11th and 12th ribs are float-
ing and this makes these levels more flexible than the
higher thoracic levels (19). Consistent with the litera-
ture 66 % of the disc herniations in our series were at
T8-9 and T9-10 levels. Although multilevel disc herni-
ations are not as common as single-level herniations,
33 % of our patients had two level TDHs. However
there are higher rates of TDHs in the literature. Brans-
ford et al. reported that 9 of 18 patients (50 %) in their
series had multilevel TDHs. According to them, being
the only tertiary referral center for a 4-state area was
the cause of this ratio by accepting a greater percent-
age of unusual or complicated cases (3).

The presenting symptoms and neurological defi-
cits experienced by our patients were similar to those
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reported in the literature except than myelopathy and
consisted of radiculopathy, ataxic gait and axial pain
(4,8). In 1998 Stillermann et al. divided the presenta-
tion of TDHs into three symptom complexes: localized
thoracolumbar pain, radicular pain and myelopathy
(18). The most common symptom was pain (76 %)
but it must be noted that nearly 25 % of patients did
not present with any symptomatic pain. Less com-
mon but associated symptoms include bladder dys-
function (24 %), motor deficits (61 %), and sensory
impairment (61 %). Motor deficits were more likely to
be a paraparesis than a monoparesis. In our series the
most common presenting symptom was dysesthe-
sia instead of pain. It may be argued that instead of
severe motor deficits or myelopathy signs, sensorial
symptoms of our patients being in the first place may
be the factor of satisfactory results in our series. In the
large series presented in the literature, the degree of
preoperative symptoms has always been indicated
as one of the main factors affecting the outcome. On
the other hand, according to Le Roux, apart from the
duration of the symptoms, no other factors effected
the outcome; i.e. neither the size nor the location of
the herniation (13). Also Stillerman et al. couldn’t find
any correlation between the size of the disc hernia-
tion and the patient’s initial presentation and surgical
outcome (18).

The initial treatment modality, laminectomy was
associated with unsatisfactory results. As a result of
that, anterior, posterior and posterolateral approach-
es have been described to minimize cord manipula-
tion (2, 9, 14).

Posterolateral surgeries such as transpedicu-
lar and transfacet approaches are considered to be
simpler than anterolateral operations. By the way,
particularly for central calcified TDH, posterolateral

approaches have been considered to be insufficient
because of the more limited visibility of the spinal
canal. Each surgical approach carries the potential
for its own complications. According to Fessler and
Sturgill, “The mortality and morbidity associated with
the transpedicular, costotransversectomy, lateral ex-
tracavitary, and transthoracic approaches to thoracic
disc disease are virtually identical. Thus the key de-
terminants in selecting an approach should be: 1) the
anatomic location of the herniated material, 2) the
general health of the patient, and 3) the surgeon’s ex-
perience!” (10). No universally accepted selection cri-
teria exist to choose the best technique and no single
approach fits all patients well.

Performing a fusion concurrently with a thoracic
discectomy is another topic of debate. All of our pa-
tients were operated by the transpedicular way and
usually some degree of facetectomies were also per-
formed. We did not perform transpedicular stabi-
lization just in two of 10 patients and both of them
complained about axial back pain postoperatively up
to 1 year. According to Bransford, “The segmental fu-
sion should help to minimize postoperative axial back
pain because of the potential increase in motion fol-
lowing the facetectomy and discectomy, especially
in the lower thoracic spine where the main motion
segment is located” (3). We belive that stabilization is
needed to prevent postoperative instability and axial
back pain as well.

Calcified TDHs remains a surgical challenge. The
goal of the surgery is to decompress the neural ele-
ments without any manipulation of the spinal cord
apart from the choice of surgical technique. When
adequately diagnosed and treated, the results are sat-
isfactory as in our series.

287



Nuri Eralp CETINALP, Kerem Mazhar 6ZSOY, Halil Ibrahim SECER, Serdar KAHRAMAN, i. Teoman BENLI

REFERENCES

1- Arce CA, Dohrmann GJ. Herniated thoracic
discs. Neurol Clin 1985; 3(2): 383-392.

2- Bilsky MH. Transpedicular approach for thoracic
disc herniations. Neurosurg Focus 20005 9(4):e3.

3- Bransford R, Zhang F, Bellabarba C, Konodi M,
Chapman JR. Early experience treating thoracic disc her-
niations using a modified transfacet pedicle-sparing de-
compression and fusion. J Neurosurg Spine 2010; 12(2):
221-231.

4- Brown CW, Deffer PAJr, Akmakjian ], Donaldson
DH, Brugman JL. The natural history of thoracic disc
herniation. Spine 1992; 17(6 Suppl): S97-102.

5- Carson J, Gumpert ], Jefferson A. Diagnosis and
treatment of thoracic intervertebral disc protrusions. /
Neurol Neurosurg Psychiatry 1971; 34(1): 68-77.

6- Chin LS, Black KL, Hoff JT. Multiple thoracic
disc herniations. Case report. /| Neurosurg 1987; 66(2):
290-292.

7- Chowdhary UM. Intradural thoracic disc protru-
sion. Spine 1987; 12(7): 718-719.

8- Dietze DDJr, Fessler RG. Thoracic disc hernia-
tions. Neurosurg Clin North Am 1993; 4(1): 75-90.

9- Dinh DH, Tompkins J, Clark SB. Transcostover-
tebral approach for thoracic disc herniations. / Neurosurg

2001; 94 (1 Suppl): 38-44.

10-Fessler RG, Sturgill M. Review: complications of
surgery for thoracic disc disease. Surg Neurol 1998; 49(6):
609-618.

11-Gille O, Soderlund C, Razafimahandri HJ, Man-
gione P, Vital JM. Analysis of hard thoracic herniated
discs: review of 18 cases operated by thoracoscopy. Eur

Spine J 2006; 15(5): 537-542.

12-Hott JS, Feiz-Erfan 1, Kenny K, Dickman CA.
Surgical management of giant herniated thoracic discs:
analysis of 20 cases. / Neurosurg Spine 2005; 3(3): 191-
197.

13-Le Roux PD, Haglund MM, Harris AB. Thoracic
disc disease: experience with the transpedicular approach
in twenty consecutive patients. Neurosurgery 1993; 33(1):
58-66.

14-Naunheim KS, Barnett MG, Crandall DG, Vaca
KJ, Burkus JK. Anterior exposure of the thoracic spine.
Ann Thorac Surg 1994; 57(6): 1436-1439.

15- Nurick S. The pathogenesis of spinal cord disor-
der associated with cervical spondylosis. Brain 1972; 95:
87-100.

16-Ridenour TR, Haddad SE Hitchon PW, Piper ],
Traynelis VC, VanGilder JC. Herniated thoracic disks:
treatment and outcome. J Spinal Disord 1993; 6(3): 218-
224,

17-Stillerman CB, Weiss MH. Management of tho-
racic disc disease. Clin Neurosurg 1992; 38: 325-352.

18- Stillerman CB, Chen TC, Couldwell WT, Zhang
W, Weiss MH. Experience in the surgical management
of 82 symptomatic herniated thoracic discs and review of

the literature. / Neurosurg 1998; 88(4): 623-633.

19-White Al, Panjabi M. Clinical Biomechanics of the
Spine, 2™ Ed., Lippincott Williams and Wilkins, Phila-
delphia, 1990.

20- Williams MP, Cherryman GR. Thoracic disk her-
niation: mr imaging. Radiology 1988; 167(3): 874-875.

21-Wood KB, Garvey TA, Gundry C, Heithoff KB.
Magnetic resonance imaging of the thoracic spine. Evalu-

ation of asymptomatic individuals. J Bone Joint Surg

1995; 77-A(11):1631-1638.

Address: Nuri Eralp Cetinalp, Cukurova University, Department of Neurosurgery, Saricam, Adana.

E-mail: eralpmd@yahoo.com

Phone: 0 532 780 3775

Arrival date: 20th August, 2014
Acceptation date: 23rd September, 2014

288



