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ABSTRACT

AIM: To compare outcomes and complications in patients with thoracic disc herniation (TDH) undergoing surgery with either the
posterior or anterior approach.

MATERIAL and METHODS: A total of 86 patients, with 98 symptomatic TDHs, who underwent surgery in a single institution

between 2007 and 2016, were included. Overall, 68 patients were in the anterior and 18 were in the posterior group. Ten patients
underwent multilevel TDH surgery.

RESULTS: The groups were similar in age, sex, body mass index, and clinical symptoms. In the anterior group, 4 patients (5.9%) had
major complications, and 26 (38.2%) had minor complications. In the posterior group, 6 patients (33.3%) had major complications,
and 4 (22.2%) had minor complications. Visual analog scores at the final follow-up improved in both groups as compared to
baseline preoperative scores (p>0.05). The rate of neurological improvement in patients with myelopathy was significantly higher in
the anterior group (43/50) than in the posterior group (8/14) (p<0.05).

CONCLUSION: The current study showed that higher rates of major complications in central and calcified paracentral TDHs
are associated with posterior approaches when compared to anterior approaches. In addition, anterior approaches had superior
neurological recovery and clinical outcomes. Therefore, we recommend the anterior approach for the treatment of calcified and/or
non-calcified central and calcified paracentral TDH, while reserving posterior approaches for small non-calcified paracentral disc
herniations.
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B INTRODUCTION . . .
severe and/or progressive myelopathy. While surgery for pain
he incidence of thoracic disc herniation (TDH) is control is controversial, patients achieve better symptomatic
I estimated to occur in between 0.25% and 1% of all relief when the indication is radicular pain when compared to
disc herniations (10,32). The majority of TDHs are discogenic pain (26,32). There is no consensus regarding the
central or paracentral; however, far lateral disc herniations  best surgical approach for treating symptomatic TDH. In the
have also been reported. The female to male ratio for TDH is present study, surgical approaches for the treatment of TDH
approximately 1:1 (3,32).The strongest indication for surgery is include posterolateral (6,16,22,33), lateral (14,36), anterior (5),
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and video-assisted thoracoscopic surgery (2,24). The main
goal of surgery is to provide sufficient decompression and
minimize manipulation of the compressed spinal cord (28). We
aimed to compare outcomes and complications of anterior
versus posterior approaches in a series of TDH patients
undergoing surgery at the same institution.

B MATERIAL and METHODS

The study protocol was approved by the Institutional
Review Board. We retrospectively reviewed a prospectively
maintained spine registry at the same academic institution to
identify patients with TDHs who underwent surgical treatment
between 2007 and 2016. The patients’ clinical records were
reviewed for demographic information, clinical presentation,
radiographic studies, level of TDH, surgical approach,
estimated blood loss (EBL), operation time, length of stay
(LOS), perioperative complications, and clinical outcomes
at the last follow-up. The patient population was separated
into groups that underwent either an anterior or posterior
approach and compared based on the previously mentioned
parameters.

Imaging Review

Preoperative magnetic resonance imaging (MRI) was reviewed
to document localization of the disc herniation, relation of the
disc herniation to the spinal cord, and degree of spinal cord
compression. In addition, all patients underwent computed
tomography (CT) scans to assess the degree of calcification
of the herniated disc. The level of disc herniation was marked
preoperatively with a fiducial screw under CT guidance in
some patients, and intraoperative localization with fluoroscopy
was performed in others (35). Postoperative X-rays were taken
in patients who underwent instrumented fusion, and MRI
and CT scans were obtained in those with new or persistent
symptoms.

Outcome Analysis

All patients were examined by an independent observer.
Patients were assessed preoperatively and postoperatively at
6 weeks, 3 months, 6 months, 1 year, and yearly thereafter.
Patients complete da visual analog scale (VAS), Oswestry
Disability Index (ODI), and SF-36 health surveys as part of a
prospectively maintained database. Neurological improvement
was defined as resolved orimproved bowel/bladder symptoms
and/or improved lower extremity radiculopathy or weakness.

Statistical Analysis

Statistical analysis was conducted using the Number
Cruncher Statistical System 2007 (Kaysville, UT, USA)
software. Descriptive statistical methods (mean, standard
deviation, median, frequency, ratio, minimum, and maximum)
were usedin the data evaluation. Student t-test was
performed for intergroup comparisons of quantitative data
with normal distribution, and the Mann-Whitney U test was
used for intergroup comparisons of variables without normal
distribution. Pearson chi-square test, Fisher exact test, and
Yates’s continuity correction test (Yates'’s corrected chi-square
test) were used to compare qualitative data. Significance was
evaluated at p<0.01 and p<0.05.
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B RESULTS
Demographic and Perioperative Data

A total of 86 patients with 98 disc herniation levels were treated
in both groups. Eight patients had 2 levels of symptomatic
disc herniations, and 2 patients had 3 levels. The T7-8 disc
space was the most frequently involved level (18/86 patients;
20.9%)in the current cohort. The demographic data are
summarized in Tables |, Il, and Ill, and illustrative cases are
presented in Figures 1A-F; 2A-F. Both groups were similar
in age, sex, body mass index, and clinical symptoms (Table
I). TDH characteristics in the anterior and posterior groups
are summarized in Table Il. In the anterior group, the mean
canal occupancy rate was 43.45%, while it was 48.8% in the
posterior group (p=0.445).

Surgical Procedures

In the anterior group (n=68), discectomy was performed in 56
patients using a minimally invasive lateral transthoracic trans/
retropleural approach (mini-LTTA), and 12 patients underwent
thoracic discectomy via thoracotomy. All 86 cases underwent
intraoperative neuromonitoring. In the posterior group (n=18),
discectomy was performed using a transfacet pedicle-
sparing approach in 9 patients, a transpedicular approach
in 4 patients, and a costotransversectomy in 1 patient. Four
patients underwent laminectomy without discectomy.

No significant differences were found in length of surgery,
EBL, or hospital LOS (Table lll). Likewise, both groups had
similar lengths of follow-up (Table IlI).

Complications

The complication profile of the present study is shown in Table
IV. The posterior group had a significantly higher rate of major
complications (6/18; 33%) when compared to the anterior
group (4/68; 5.9%) (p=0.005). Conversely, minor complications
were more common in the anterior group (26/68; 38.2% vs.
4/18; 22.2%) (p=0.271).

In the anterior group, transient neurologic deterioration
occurred in 1 patient with calcified central disc herniation.
The patient’s neurologic status regressed from preoperative
American Spinal Injury Association (ASIA) E to postoperative
ASIA D with full subsequent recovery at the last follow-
up. Two patients in the posterior group had permanent
neurological deterioration; both patients had calcified central
disc herniation. Both patients were ASIA E preoperatively and
ASIA A (1 patient) and B (1 patient) postoperatively. Transient
neurological deterioration (ASIA C) occurred in 1 patient with
non-calcified central disc herniation, with the patient regaining
muscle strength close to preoperative levels after 1 year (ASAI
E). Perioperative transient neurological deterioration occurred
in 1 patient with calcified central disc herniation. One patient
in the posterior group had an incomplete discectomy due to
a marked decrease in intraoperative somato sensory-evoked
potentials and motor-evoked potentials. While postoperative
motor examination was close to normal, the patient’s
complaints regarding residual pressure persisted at the last
follow-up. Overall, the posterior group had a significantly
higher rate of neurological deterioration compared to the
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Table I: Demographic Data, Comorbidities, Perioperative Symptoms, Level of Herniated Disc of the Patients in Anterior and Posterior

Groups
Anterior (n=68) Posterior (n=18) p
Mean age in years (range) 55.4 (23-84) 56.6 (20-97) 0.773
Male Gender (ratio) 41 (60.3%) 12 (66.7%) 0.787
Mean body mass index in kg/m? (range) 30.3 (18.3-46.2) 29.5(20.7-44.1) 0.642
Comorbidites n (%) n (%)
Hypertension 27 (39.7) 9 (50) 0.434
Diabetes mellitus 10 (14.7) 5(27.8) 0.252
Obesity 33 (48.5) 6 (33.3) 0.342
Cardiac disease 12 (17.6) 5(27.8) 0.531
Symptomps n (%) n (%)
Back pain 55 (80.9) 5(27.8) 0.000
Leg pain 38 (55.9) 6 (33.3) 0.114
Ataxia 26 (38.2) 7 (38.9) 1.000
Paraparesia 25 (36.8) 4 (22.2) 0.279
Urinary Incontinence 16 (23.5) 5(27.8) 0.761
Level of herniated disc n (%) n (%)
T2-3 0 2 (11.1)
T5-6 4(.9f% 2(11.1)
T6-7 8(11.76) 1 ¢ 1 (5.6) =
T7-8 15 (22.05) 2 3(16.7)% ©
T8-9 8(11.76) % o ¢ &I+ 2(11.1)0o
T9-10 9(13.23) ¢ %+ 5 4(22.2)0
T10-11 13 (19.11)+ 8 2 (11.1)
T11-12 12 (17.64) ¢ 3(16.7)
T12-L1 8(11.76) ¢ 2(11.1)
Total number of herniated disc levels 77 21
Signs n (%) n (%)
Myelopathy 49 (72.1) 14 (77.8) 0.769
Radiculopathy 52 (76.05) 8 (44.4) 0.019
Axial pain 54 (79.4) 14 (77.8) 1.000
Bowel/bladder dysfunction 21 (30.9) 6 (33.3) 1.000
Neurological improvement (myelopathy) 42 (61.8) 8 (5761“/2;5;:&;; with 0.282

© < 2 patient had 3 leveldisc herniation

T2 ¢ hts® [0 & ¥ 8patient had 2 level disc herniation

Table ll: Characteristics of Thoracic Disc Herniation in Anterior anterior group (p<0.001). In addition, the risk of neurological
and Posterior Groups (n=number of discs) deterioration in the posterior group was 19.1-fold higher than
in the anterior group.

Anterior (n=77) Posterior (n=21)

Two patients in the anterior group underwent secondary

Central Disc 39 (50.65%) 5(23.81%) procedures. One patient had revision surgery due to
Paracentral 14 (18.18%) 6 (28.57%) pseudarthrosis 37 months after the initial TDH surgery. The
Central & paracentral 24 (31.17%) 10 (47.62%) other patient undgryvgnt posterior Iamlnectomy and fu3|or.1 6

months after the initial surgery due to persistent narrowing
Disc calcification 37 (48.05%) 8 (38.10%) at the same disc herniation level. Revision posterior fusion
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Table IlI: Operation Time, Blood Loss, Length of Stay, Follow-Up Periods in Anterior and Posterior Surgery Groups and Canal Occupancy
Rate (n=number of patients)

Anterior Group (n=68) Posterior Group (n=18) p
Operation Time (minutes) 186.79 (71-500) 223.12 (76-519) 0.952
Blood loss (mL) 390.88 (50-2000) 602.78 (25-2550) 0.983
Length of stay (days) 4.87 (1-14) 7.17 (2-24) 0.354
Follow up (months) 17.07 (1-61) 22.06 (2-70) 0.352
Canal Occupancy 43.45 (16.4-83%) 48.8 (25.4-88%) 0.445

Numbers presented are means (with ranges).
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Figure 1: A 56-year-old female with back pain radiating to the left thigh and causing left leg numbness and weakness. A, B) Preoperative
sagittal and axial MR images show T9-10 calcified central thoracic disc herniation with spinal cord compression. C, D) Postoperative
sagittal and axial MR images. E, F) Anteroposterior and lateral radiographs reveal spinal cord decompression and lateral interbody fusion
with anterolateral plating via the mini-open lateral transpleural approach. Estimated blood loss was 750 mL, operation time was 156 min,
and length of stay was 3 days.

Turk Neurosurg 29(4):584-593, 2019 | 587



Oltulu I. et al: Thoracic Disc Herniations

was performed in 1 patient in the posterior group due to
pseudarthrosis at 14 months.

In the anterior group, 6 (8.8%) patients had dural tears; 4 of
them had a calcified central disc herniation, 1 had a calcified
paracentral disc herniation, and 1 had non-calcified central
disc herniation. The patient with neurological deterioration
had calcified central disc herniation and dural tear. Dural tears
occurred in 4 (22%) patients in the posterior group; 2 of them
were associated with calcified central disc herniations, and 1
patient had permanent neurological deficits. One patient had
non-calcified central disc herniation and transient neurological
deterioration. The fourth patient with dural tear had a calcified
paracentral disc herniation. All dural tears were repaired with
primary suture and fibrin sealant (Tisseel, Baxter Healthcare
Corp., Deerfield, IL, USA), and all tears healed without
complication.

Overall, 26 minor complications (38.2%) were noted in
the anterior group. Two patients who required chest tube
reinsertion developed a minimal pleural effusion. One
patient with pneumonia was treated medically. Two patients
developed ileus and 1 exhibited urinary retention, all of which
resolved spontaneously. Four patients developed atelectasis,
which resolved with treatment. A chest tube was not inserted
in 1 patient who had a small amount of operative blood
loss and developed a small pneumothorax, which healed
spontaneously. Small apical pneumothoraces that healed
spontaneously were observed in 2 patients. Pulmonary
complications were observed in 7 patients (12.3%) with single-
lumen intubation and 3 (27.3%) with double-lumen intubation
and the difference was not statistically different (p>0.05).
Intercostal neuralgia lasting >3 months developed in 6 (8.8%)
patients in the anterior group; 4 had steroid injections, and

' e

Figure 2: A 59-year-old male with ataxia and bilateral leg numbness and weakness. A, B) Preoperative sagittal and axial MR images show
T5-6 calcified central thoracic disc herniation with spinal cord compression. C, D) Postoperative sagittal MR images show residual disc
herniation. E, F) Anteroposterior and lateral radiographs show posterior plating via the posterior transfacet pedicle-sparing approach.
Estimated blood loss was 150 mL, operation time was 172 min, and length of stay was 3 days.
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Table IV: Postoperative Complications in Anterior and Posterior Groups

Complications Anterior Group (n=68)  Posterior Group (n=18) p ODDS (95% CI)
Neurological Deterioration 1(1.5%) 4 (22.2%) 0.006 19.143
Pulmonary embolism 1(1.5%) 0 1.000

Pseudarthrosis 1(1.5%) 1 (5.6%) 0.377 3.941
Repeated surgery 1(1.5%) 1 (5.6%) 0.377 3.941
Pulmonary complications* 10 (14.7%)* 0 0.112

Dural tear 6 (8.8%) T 4222%) 1 T 0.207 2.952
lleus 2 (2.9%) 0 1.000

Urinary retention 1(1.5%) 0 1.000

Intercostal neuralgia 6 (8.8%) 0 0.336

Rip fracture 1(1.5%) 0 1.000

#Pulmonary complications were pneumonia, pleural effusion, pnemothorax and atelectasis, *Two patient had atelectasis with small pnemothorax,
T 4 central calcified disc herniation, 1 paracentral calcified disc herniation,1 non-calcified disc herniation, ¥ ¥ 2 central calcified disc herniation,

1 non-calcified disc herniation, 1 paracentral non-calcified disc.

Table V: Clinical Outcomes of the Patients

Anterior Group (n=68)

Posterior Group (n=18)

Postoperative neurological improvement

42/49 patients (85.7%)*

8/14 patients (57.1%)

VAS score-preoperative* 7.6 6.6

VAS score-last control 4.5% 5.72
ODI score-preoperative 50.75 49.67
ODI score-last control* 38.55% 48.44
PCS score-preoperative* 28.91 35.09
PCS score-last control 35.87% 33.97
MCS scores-preoperative 37.34 40.80
MCS scores-last control* 53.78% 41.59

*p<0.05 compared to posterior group, *p<0.05 compared to respective preoperative score.

2 were managed medically. A fractured rib due to retraction
occurred in 1 patient and recovery was uneventful.

Neurological status and pain scores were evaluated at the
last follow-up (Table V). The anterior group had higher rates
of postoperative neurological improvement compared to the
posterior group (85.7 vs. 57.1%, respectively; p<0.05). The
posterior group had significantly improved postoperative VAS,
ODI, SF-36 physical component summary (PCS), and mental
component summary (MCS) scores over their preoperative
scores (p<0.05) while the anterior group remained stable
(p>0.05).

B DISCUSSION

Surgical management for TDH is technically demanding and

associated with a considerable complication profile. Surgical
approaches vary depending on the surgeon’s experience,
disc level, disc location in the spinal canal, and patient
comorbidities, and the ideal surgical approach remains
controversial (4,7,8,11,15,21,30,33).

The present study revealed a higher rate of major complications
in central and calcified paracentral disc herniations as a
result of posterior approaches when compared to anterior
approaches. Moreover, anterior approaches were associated
with superior neurological recovery and clinical outcomes.
Roelz et al. reported a 10-year experience treating giant TDH
with mini-TTA, and they found no significant improvement in
the modified Japanese Orthopaedic Association (MJOA) score
in the immediate postoperative period, and they detected
a non-significant improvement at the last control values.
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Sensory deficits improved significantly in all patients and the
recovery was faster than motor deficits (30).

Wait et al. reported on 121 patients who underwent thoraco-
scopic surgery, 68 of whom presented with myelopathy. Fran-
kel grade improved in 50 patients (73.5%) and was maintained
in 18 (26.5%) (37).

Anand et al. defined clinical success as a 20% improvement in
the Oswestry score at the final follow-up and reported clinical
success in 73% of patients who underwent video-assisted
thoracoscopic discectomy (2). Based on the same criteria,
clinical success in the current study was 45.7% in patients
in the anterior group and 33.3% in the posterior group. When
thoracotomy cases were excluded from the anterior group,
clinical success ratio was set to 54.4%.

While the posterior group had a higher rate of major complica-
tions (5.9% vs. 33.3%; p=0.005), the anterior group had more-
minor complications (38.2% vs. 22.7%; p=0.271). Postopera-
tive atelectasis, pneumothorax, pneumonia, significant blood
loss, and severe post-thoracotomy pain were significantly
higher for the standard anterior approach (5,12,15,20,21).

Whereas single-lumen endotracheal tube was applied in the
surgeries using mini-LTTA, the double-lumen endotracheal
tube was used in the thoracotomy surgeries. No statistically
significant difference was seen between the groups regarding
pulmonary complications. Chest tubes were routinely placed
in both groups except in 1 patient. Arts et al. reported 18%
of pulmonary complications such as pneumonia and pleural
effusion and abandoned the routine use of chest tubes (4).

Strom and colleagues reported a 2% rate of pulmonary
complications using the anterior approach, which they
attributed to the routine use of chest tubes despite using
minimally invasive methods; hence, they recommend routine
chest tube insertion for reducing pulmonary complications
(34).

However, complication rates in the current study were
lower due to minimally invasive methods and thoracoscopic
methods, and pulmonary complication rates were consistent
with previous studies (2,4,14,27,32,34,37).

Intercostal neuralgia is typically seen after the anterior
approach, spontaneously resolving within a few months.
Intercostal blockade or radiofrequency rhizotomy is effective
in cases where the pain is unresponsive to medical therapy
(2,18). In the current study, intercostal neuralgia lasting >3
months developed in 6 (8.8%) patients in the anterior group,
4 of whom improved without sequelae with intercostal blocks,
and 2 received medical therapy. Khoo et al. reported 9 patients
who experienced numbness for a year and 4 patients with
persistent intercostal neuralgia (22).

Durotomy was observed in 6 patients in the anterior group
and 4 in the posterior group, all of which were repaired
successfully. Eight of 10 patients with a dural tear had central
disc herniation, 7 of which were calcified. Arts and Bartels
stated that cerebrospinal fluid leakage was one of the most
frequently observed complications at a rate of 18% in patients
with TDH treated with mini-open TTA approaches, and they
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attributed the rate of leakage to dural adherence to the disc
due to calcification (4).

Our present series suggests a lower rate of durotomy (8.8%)
using the anterior approach, with a much higher rate (22%)
using the posterior approach. Despite having different patho-
anatomy due to different indications (smaller/non-calcified
disc herniation) for posterior approaches, a risk remains for a
dural laceration and neurological injury due to manipulation of
the thecal sac (13,25).

In addition, anterior approach-associated neurologic compli-
cations have been reported in the literature (Table VI). Moran
et al. reported transient neurological deterioration in 2 of 17
patients with giant TDH treated using mini-TTA (27). Strom et
al. reported permanent neurological deterioration in 1 patient
in their series including 64 patients treated thoracoscopically
(34).

Kapoor et al. reported 2 cases of postoperative late-onset
neurological complications due to herniation of the spinal
cord as a result of anterior bone decompression after anterior
approach (19). They also reported a patient with thoracic disc
herniation who had postoperative late-onset neurological
complications due to residual disc as a result of costotrans
versectomy. In another patient, a residual disc was detected
by MRI and treated using a posterior transthoracic approach
(19).

Roelz et al. reported 2 cases with severe postoperative
paraparesis immediately after mini-TTA (30). Both patients
had good preoperative neurological status (mJOA 10 and 11,
respectively) and both had large densely calcified herniated
discs with intradural extension. Of these two patients one
regained the pre-operative neurological status (MJOA 11)
after 6 months.The other patient regained ambulation after 6
months following the operation and recovered to a mJOA of
8/13 (30).

In the present study, 1 patient with calcified central disc
herniation in the anterior group developed transient
neurological deterioration, and muscle strength was fully
recovered at 12-month follow-up. This outcome was
consistent with previously reported neurologic complication
rates of thoracic disc surgery using the anterior approach
(4,5,27,29,34). In the posterior group, permanent neurological
deterioration occurred in 2 patients and transient neurologic
deterioration in 2 patients. All 4 patients had central disc
herniations (3 calcified). We think the high rate of a neurologic
deficit with the posterior approach is related to the type of
herniated disc. While the rate of central disc herniations was
similar in the anterior (52 patients, 76.5%) and posterior (14
patients, 77.8%) groups, the posterior group had a higher rate
of neurological deficit, which is probably due to the extensive
dural (hence, spinal cord) manipulation to reach in and remove
the ventral disc herniation. Moreover, disc herniation often
indents the spinal cord to the point that a posterior approach
to reach the herniation will actually require dorsal retraction
of the cord because the lateral aspect of the cord is, in fact,
ventral to the herniated disc, which may be one reason for the
higher rate of neurological injury with this approach.
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Table VI: Literature Review of Complication and Neurological Deterioration Rates in Thoracic Disc Herniation Patients During Anterior vs

Posterior Surgical Approach (n=number of patients)

Year N Approach Complications Neuro deterioration CI_ass of

n (%) n (%) evidence
Anand? 2002 100 VATS 24 (24) 0(0) v
Wait®” 2012 121 Thoracoscopic 20 (16,7) 0(0) v
o Moran®"? 2012 17 Mini LTTA 10 (75) 2(11,8) \Y)
E—c) Uribe® 2012 60 Mini LTTA 16 (26,6) 1(1,7)f v
E Kasliwal?® 2011 17 Mini TTA 0 0 \%
< Arts? 2014 56 Mini TTA 21 (38) 3 (5,4)1 M
Bransford’ 2010 10 Anterior open TT 3 (30) 0 1]
Current Study 2017 68 Mini LTTA & Open TT 30 (44) 1(1,5* 1]
©  Bransford® 2010 18 Tra”Sf:;::ir‘]’gediC'e' 6 (33) 1(5,5) 1
E Arts* 2014 44 Transpedicular 2 (5) 12" 1]
8 Foreman'® 2016 23 Lateral extracavitary NA 14,3)" \%
* Curent study 2017 18 Posterior 10 (55) 4 (22) *** 1]

Q Giant thoracic disc herniation, * Permanant Neurological Deterioration, ** Transient Neurological Deterioration, *** 2 patient had Permanant
neurological Deterioration 2 had transient neurological deterioration, 11 worsened one or more grades on the ASIA scale, 1 new lower-extremity

weakness.

Sivakumaran et al. reported huge calcified TDH after right-sided
transfacet/transpedicular surgery. Ten days after surgery, they
reoperated the patient due to residual disc herniation using a
left-sided pedicle-sparing approach. However, they detected
residual disc herniation after the second operation; thus, they
performed a third operation with screw-rod instrumented
stabilization for bilateral facet destabilization (31).

Our study showed that calcified central disc herniation
surgically addressed using a posterior approach increases the
risk of neurologic deficit 19.1-fold when compared with the
anterior approach.

A literature review of the complications and neurological
deterioration rates in TDH patients undergoing the anterior
versus posterior surgical approach is listed in Table VI.

In the present study, none of the patients who underwent
laminectomy had neurologic deterioration, and they had neu-
rologic improvement at the short-term follow-up. Prior to the
description of modern surgical techniques, the treatment of
TDHs included laminectomy and discectomy, which resulted
in catastrophic complications (23). Currently, this technique is
rarely used due to poor clinical outcomes (17, 23). Laminec-
tomy without discectomy, on the other hand, can be applied
in certain patients, especially for those who require acute de-
compression (9). In the present study, none of the patients
who underwent laminectomy had neurologic deterioration,
and they had neurologic improvement at the short-term fol-
low-up. To our knowledge, no study has reported long-term
outcomes of laminectomy only without disc removal for TDH.

Alonso and Kasliwal reported a 55-year-old patient who
underwent posterior stabilization with laminectomy without
discectomy. After surgery, the patient’s neurological condition
improved and remained stable (1). Brauge et al. performed
laminectomy in 10 TDH patients with acute myelopathy, first,
to stabilize the patients’ neurological condition. Next, during
a second surgical period, they performed thoracoscopic
discectomy in 6 patients. Nine patients had neurological
recovery, and neurological condition stabilized in 1 patient
after laminectomy (8). We agree with the current literature that
neurological deterioration rate increases when laminectomy is
performed with discectomy and we think laminectomy without
discectomy stabilizes neurological status for a short period.

Our study has several limitations. First, it is a retrospective
study; however, it was difficult to perform a prospective ran-
domized trial due to the low incidence of TDH and a wide vari-
ety of surgical procedures. Another limitation is the selection
bias that occurred when choosing the anterior versus posterior
approach, which may be a factor when considering the neuro-
logical outcomes. Put another way, an anterior approach may
have been chosen in patients with disc herniation so severe
that a posterior approach would not have been feasible or safe,
and a posterior approach may have been chosen in patients
with less severe disc herniation. Moreover, an inherent selec-
tion bias exists based on surgeon experience, availability of a
thoracic surgeon for surgeons who do not or cannot perform
the thoracotomy alone, or medical comorbidities precluding
an anterior approach. Long-term follow-up is not available for
all patients, which may affect the final revision rates due to
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pseudarthrosis. However, short-term follow-up is satisfactory
for monitoring neurological improvement. Patients who devel-
oped perioperative neurological deficits were followed up for
29.2 months.

B CONCLUSION

We found a lower rate of neurological injury for calcified central
TDH with the anterior compared with the posterior approach.
Although pulmonary complications are more common with
anterior approaches, they resolve quickly with treatment and
are a lesser source of morbidity when compared to profound
neurologic deficits. Therefore, one should consider treating
calcified central disc herniations via the anterior approach
and performing posterior approaches for small, non-calcified
paracentral disc herniations.
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