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Calcified thoracic disc herniation is an uncommon but clinically important spinal 
pathology that may cause progressive myelopathy, neurological deterioration, and 
complex ventral spinal cord compression. Compared with non-calcified thoracic disc 
disease, calcified lesions are often more rigid, centrally located, and adherent to the dura, 
making surgical management technically demanding. Although anterior, anterolateral, 
posterolateral, minimally invasive, and endoscopic approaches have all been described, 
no universally accepted surgical strategy exists. Approach selection remains dependent 
on lesion morphology, degree of calcification, canal compromise, neurological status, 
patient comorbidity, and surgeon experience. This narrative review summarizes the 
current evidence on surgical management of calcified thoracic disc herniation, with 
emphasis on preoperative evaluation, decision-making variables, indications, limitations, 
and outcomes of the major operative corridors. Central, giant, densely calcified lesions 
may favor anterior or anterolateral access for direct ventral decompression, whereas 
paracentral or lateral lesions may be suitable for posterolateral, minimally invasive, or 
endoscopic approaches in selected patients. Emerging evidence suggests that posterior 
and endoscopic techniques may also be feasible in more complex calcified lesions when 
performed by experienced surgeons. Optimal management should therefore be 
individualized, balancing adequate neural decompression with approach-related 
morbidity and the technical capabilities of the treating team. 

INTRODUCTION 

Thoracic disc herniations (TDHs) are rare pathologies that 
account for approximately 0.25–1% of all disc herniations, 
yet they carry disproportionate clinical significance due to 
their potential to cause spinal cord compression and pro
gressive neurological decline.1,2 Calcification is present in 
up to 30–70% of cases and, when present, tends to make 
these lesions more complex and significantly more chal
lenging to manage surgically.1,3 These calcified lesions are 
characterized by increased rigidity, a predominantly ventral 
location, and a greater tendency toward dural adherence, 

all of which substantially increase the complexity and risk 
of surgical intervention.4,5 These features distinguish calci
fied thoracic disc herniation from non-calcified disease and 
underscore the need for careful anatomical assessment and 
tailored surgical planning. 

The surgical management of calcified TDHs remains 
challenging, with no universally accepted approach. Both 
anterior and posterolateral techniques have been widely 
described, each with distinct advantages and limitations 
depending on lesion location and degree of calcification.6,

7 While anterior approaches allow direct access to ventral 
pathology, they are associated with higher morbidity, 
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whereas posterolateral approaches may be less invasive but 
can be technically demanding in central or densely calcified 
lesions.7,8 Consequently, key decisions like the choice of 
surgical corridor and extent of decompression remain 
largely experience-dependent, which results in consider
able variability in surgical strategies and outcomes. 

Therefore, this narrative review aims to synthesize the 
current evidence on the surgical management of calcified 
thoracic disc herniations and to propose a structured, 
anatomy-driven framework to guide surgical decision-mak
ing. 

METHODS 

A narrative literature review was performed on calcified 
thoracic disc herniation and its surgical management. 
Searches were conducted using terms such as “thoracic disc 
herniation,” “calcified thoracic disc herniation,” “giant tho
racic disc herniation,” “thoracic discectomy,” “transtho
racic approach,” “posterolateral approach,” “transpedicular 
approach,” “costotransversectomy,” “lateral extracavitary 
approach,” and “endoscopic thoracic discectomy.” Peer-re
viewed clinical studies, case series, technical notes, system
atic reviews, and contemporary review articles were con
sidered. Relevant articles were selected if they discussed 
diagnosis, preoperative imaging, lesion morphology, surgi
cal approach selection, outcomes, or complications. Addi
tional studies were identified from the reference lists of se
lected articles. The findings were synthesized narratively to 
highlight practical factors that influence surgical decision-
making. 

PREOPERATIVE EVALUATION & DECISION 
VARIABLES 

In calcified TDH, preoperative evaluation is not performed 
merely to confirm diagnosis, but to determine which op
erative corridor can be used safely and effectively for a 
given lesion. Surgical planning is fundamentally based on 
the combined interpretation of magnetic resonance imag
ing (MRI) and computed tomography (CT), which together 
define the neural impact of the herniation, the degree and 
morphology of calcification, and the anatomic constraints 
relevant to exposure.3,5 Current literature suggests that ap
proach selection should be individualized according to 
three interrelated domains. These include lesion charac
teristics (location, size, calcific burden, and suspicion of 
dural or intradural involvement), patient factors (neurolog
ical status and physiological tolerance for thoracic expo
sure), and the surgical environment, including available in
strumentation and surgeon experience with thoracic open 
and minimally invasive techniques.9,10 These factors can be 
conceptualized as key elements of preoperative planning, 
as summarized in Table 1. 

LESION CHARACTERISTICS 

Among lesion-specific variables, location and canal occu
pancy constitute the first major determinants of operative 

corridor selection in calcified TDH. Farber et al., in a recent 
classification study designed specifically to standardize 
thoracic disc morphology, distinguished lesions according 
to both topography and size, separating central from para
central discs and defining giant lesions as those occupying 
>40% of the spinal canal.11,12 This framework is useful be
cause it reflects the core anatomic reality emphasized in 
earlier surgical series: central lesions are positioned di
rectly ventral to the thoracic spinal cord and therefore offer 
little tolerance for displacement or manipulation during 
decompression.9,10 In contrast, more lateralized or para
central lesions may preserve a limited eccentric working 
zone, even when symptomatic, and are therefore not equiv
alent to central lesions of similar volume.10,13 However, 
despite attempts to standardize morphology-based deci
sion-making, Farber et al. did not demonstrate outcome su
periority for specific approaches within each category, and 
subsequent clinical series continue to report variability in 
approach selection even for similarly classified lesions, sug
gesting that morphology alone may not fully dictate opera
tive strategy. 

Size modifies this relationship further. Quraishi et al. 
and Court et al. both emphasized that giant TDHs represent 
a distinct subgroup rather than simply a larger version of 
ordinary disease, precisely because increasing canal occu
pancy progressively reduces the residual space available 
around the cord.9,14 This has practical implications even 
before calcification is considered: a small central lesion 
may be technically less forgiving than a larger but eccentric 
disc, whereas a giant central lesion combines maximal ven
tral compression with minimal working space and therefore 
substantially narrows the range of acceptable operative cor
ridors.10,11 Importantly, Farber et al. showed that when ex
perienced spine surgeons were surveyed using their classifi
cation system, preferred access strategies shifted as lesions 
became both larger and more central, underscoring that 
these variables are not merely descriptive but directly influ
ence preoperative planning.11 Nevertheless, this relation
ship is not universally prescriptive. While earlier surgical 
series and traditional teaching have favored anterior or an
terolateral approaches for giant central lesions, more re
cent reports suggest that selected posterior or posterolat
eral techniques may achieve adequate decompression in 
carefully chosen cases, indicating that size and centrality, 
although critical, do not rigidly determine the operative 
corridor.15 

If location and size define the spatial problem, calcifica
tion defines its technical severity.15 Quraishi et al. argued 
that giant thoracic discs require altered surgical strategy 
specifically when calcification is present, because the lesion 
becomes more rigid, more ventrally impactant, and more 
likely to lose a safe dissection plane from the dura.9 This 
point has been reiterated in later reviews: Bouthors et al. 
and Yurtluk et al. both emphasized that MRI and CT should 
be interpreted together in calcified thoracic disease, be
cause MRI better delineates cord compression, cord signal 
change, and associated soft-tissue effect, whereas CT more 
accurately defines the extent, density, and morphology of 
calcification as well as the surrounding osseous anatomy.5,

Calcified Thoracic Disc Herniation: Surgical Management, Surgical Approaches, and Decision-Making

Orthopedic Reviews 2



Table 1. Key anatomical, clinical, and technical factors influencing surgical planning in calcified thoracic disc              
herniation.  

Factor 
What to assess 
preoperatively 

Why it matters 
surgically 

What it means for planning Important note 

Location 
relative to 
the spinal 

cord 

Central vs paracentral/
lateral; degree of 

ventral cord 
compression 

Determines whether 
a safe working 
corridor exists 

without 
manipulating the 

cord 

Central lesions require direct 
access to ventral pathology, 
whereas lateral lesions may 

allow eccentric access 

Central location 
increases risk, but 

does not absolutely 
dictate a single 

approach 

Extent of 
canal 

compromise 

Percentage canal 
occupancy; cord 

effacement on MRI 

Defines available 
space for 

decompression and 
tolerance for 
manipulation 

Severe compression requires 
controlled, definitive 

decompression rather than 
indirect or staged strategies 

Size must be 
interpreted 

together with 
location 

Degree and 
type of 

calcification 

Dense vs 
heterogeneous 

calcification; beak-like 
or irregular 

morphology on CT 

Influences rigidity of 
the lesion and 
presence of a 

dissection plane 

Dense or irregular 
calcification requires precise, 

incremental removal with 
minimal traction 

Morphology may be 
more important 

than presence alone 

Disc–dura 
interface 

Signs of adhesion or 
intradural extension 

(e.g., Y-sign, PLL 
disruption, indistinct 

margins) 

Indicates risk of 
dural violation and 

complexity of 
resection 

Requires anticipation of 
difficult dissection and 

avoidance of blind removal 

Preoperative 
prediction remains 

imperfect 

Neurological 
status and 

patient 
condition 

Progressive 
myelopathy vs stable 

symptoms; pulmonary 
reserve and 

comorbidities 

Balances urgency of 
decompression with 

tolerance for surgical 
burden 

Severe deficits favor 
definitive decompression, 

while frailty may necessitate 
less invasive strategies 

Requires 
individualized trade-
off between risk and 

completeness 

Surgeon 
experience 

and 
available 
resources 

Familiarity with 
specific techniques; 

availability of 
advanced imaging or 

MIS tools 

Determines what 
can be performed 

safely and 
reproducibly 

Planning should align with 
the approach that can be 

executed reliably in a given 
setting 

Outcomes depend 
strongly on 
experience 

10,16 Farshad et al. likewise noted that CT is particularly 
important because the amount of calcification has direct 
consequences for resection strategy.17 In practical terms, a 
densely calcified lesion with sharp or beak-like ventral mor
phology on CT should be treated differently during plan
ning from a softer or only partially calcified disc of similar 
size. At the same time, emerging imaging-based analyses 
suggest that calcification should not be viewed as a binary 
variable. Morphological features such as focal beak-like os
sification or irregular ventral contours may carry greater 
operative significance than calcific presence alone, indicat
ing that lesions of similar size and “calcified” classification 
may differ substantially in technical complexity. 

The possibility of dural adherence or intradural exten
sion further raises the threshold for caution. This should 
not be overstated, because preoperative diagnosis remains 
imperfect and the reported incidence of intradural thoracic 
disc herniation is low; however, the literature consistently 
identifies large, central, ventral, calcified lesions as the 
group in which this possibility must be actively consid
ered.18,19 In an imaging comparison of intradural disc her
niation versus large extradural extrusion, Nam et al. found 
that beak-like morphology, calcification or ossification, ill-
defined lesion margins, abrupt PLL discontinuity, and the 
Y-sign were significantly associated with intradural disease, 
supporting the use of these findings as preoperative warn

ing features rather than definitive diagnostic criteria.20 Ac
cordingly, the preoperative aim is not simply to label a le
sion as calcified, but to recognize when calcific burden, 
ventral morphology, and possible dural violation indicate 
loss of a safe cleavage plane and a materially higher-risk 
decompression. Once these features are present, particu
larly in a giant central lesion, they should be understood 
as factors that may exclude simpler corridors and demand 
a more deliberate operative strategy. Importantly, while 
such features have traditionally been interpreted as favor
ing more direct anterior exposure, recent posterior trans
dural and minimally invasive series have challenged this 
assumption in selected cases, further emphasizing that le
sion characteristics must be integrated with surgical exper
tise rather than applied as absolute determinants of ap
proach selection. 

PATIENT FACTORS 

Patient-specific variables play a decisive role in preopera
tive planning, as operative strategy in calcified TDHs is not 
dictated by lesion morphology alone, but by the interac
tion between anatomical constraints and the patient’s neu
rological and physiological reserve. Clinically, myelopathy 
represents the dominant presentation in thoracic disc dis
ease, reported in approximately 60–70% of symptomatic 
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patients, which reflects the propensity of these lesions, 
particularly central ones, to produce direct ventral cord 
compression.10,21 This has immediate implications for sur
gical planning. Progressive neurological decline, including 
gait disturbance, long-tract signs, or sphincter dysfunction, 
reduces tolerance for incomplete or indirect decompression 
and shifts the operative objective toward achieving reliable 
ventral cord decompression in a single stage.21‑23 As em
phasized by Sharma et al., the severity of neurological com
promise is not only an indication for surgery but also a 
determinant of how aggressively decompression must be 
pursued, particularly in calcified lesions where the margin 
for safe manipulation is already limited.13 

At the same time, neurological status must be inter
preted alongside the patient’s physiological capacity to tol
erate the planned exposure. Thoracic approaches, espe
cially transthoracic and transpleural corridors, are 
inherently associated with violation of the thoracic cavity 
and increased perioperative burden, which may not be ac
ceptable in patients with limited pulmonary reserve or sig
nificant comorbidity.24 Mulier et al. identified compro
mised respiratory function as a key limitation for 
transthoracic surgery, a concept that has been echoed in 
more recent reviews, where the expansion of posterolateral 
and minimally invasive techniques is partly attributed to 
efforts to reduce approach-related morbidity.24,25 Impor
tantly, this introduces a practical tension in surgical de
cision-making: while severe myelopathy may favor more 
direct and extensive decompression, patient frailty or re
duced physiological reserve may necessitate selection of 
a corridor with lower access-related burden. Accordingly, 
preoperative planning must balance the need for adequate 
neural decompression against the patient’s ability to tol
erate the surgical approach, rather than considering either 
factor in isolation. 

SURGICAL ENVIRONMENT & EXPERTISE 

Beyond lesion morphology and patient-specific considera
tions, the surgical environment represents a critical and of
ten underappreciated determinant of operative strategy in 
calcified TDH.26,27 Despite decades of surgical evolution, 
no universally accepted approach exists, and contemporary 
literature consistently emphasizes that approach selection 
remains strongly dependent on surgeon experience, insti
tutional resources, and familiarity with specific techniques. 
This variability is not trivial. In a systematic review and 
meta-analysis of surgical management for thoracic disc 
herniation, overall complication rates ranged widely from 
approximately 12% to 48%, with neurological complica
tions reported in around 5% of cases, underscoring the 
heterogeneity of outcomes across different techniques and 
practice settings. In contrast, individual high-volume series 
using specific approaches have reported favorable out
comes, with symptom improvement exceeding 90% in se
lected cohorts, suggesting that results are closely linked to 
technical expertise and case selection rather than the in
herent superiority of any single approach.26,28,29 

This introduces a fundamental challenge in preoperative 
planning: even when lesion characteristics and patient fac

tors are similar, operative decisions may differ significantly 
depending on the surgeon’s training and available infra
structure. Techniques such as thoracoscopic, endoscopic, 
or advanced posterolateral approaches require dedicated 
experience and are not universally reproducible, limiting 
their applicability outside specialized centers.13,25 Conse
quently, the “optimal” surgical corridor is often not defined 
in absolute terms, but rather as the most appropriate ap
proach that can be executed safely and reliably within a 
given surgical environment. Recognizing this, preoperative 
decision-making must incorporate not only anatomical and 
clinical variables, but also the practical capabilities of the 
treating team, thereby acknowledging that variability in 
outcomes is, in part, a reflection of variability in expertise. 
This lack of standardization further reinforces the need for 
a structured, anatomy-driven framework to guide approach 
selection in a consistent and reproducible manner. 

SURGICAL APPROACHES: EVIDENCE, 
INDICATIONS, AND LIMITATIONS 

The surgical management of calcified TDH remains charac
terized by the absence of a universally accepted approach, 
with multiple operative corridors described and none 
demonstrating clear superiority across all clinical scenar
ios.7,27,30 Accordingly, the choice of surgical approach is 
best understood not as a fixed algorithm, but as a decision-
making process guided by the anatomical and clinical vari
ables outlined above. The following section therefore ex
amines the major surgical strategies in the context of their 
indications, strengths, and limitations, with emphasis on 
how each approach aligns with specific lesion and patient 
profiles. The principal technical variations within each sur
gical corridor and their distinguishing characteristics are 
summarized in Table 2.31‑42 

ANTERIOR AND ANTEROLATERAL APPROACHES 

Anterior and anterolateral approaches are most commonly 
indicated for lesions characterized by central location, large 
canal occupancy, and dense calcification, where direct ven
tral access allows decompression of the spinal cord with 
minimal manipulation. This rationale is consistently sup
ported across the literature.43‑46 In a systematic review of 
11 studies including 164 patients, Gong et al. reported that 
approximately 60% of giant calcified TDHs were managed 
through transthoracic approaches, with neurological im
provement or stabilization achieved in up to 96% of cases, 
reinforcing the role of ventral access in high-risk mor
phologies.46 Similarly, Fujimura et al., in a series of 33 pa
tients undergoing anterior decompression and fusion via an 
extrapleural approach, demonstrated favorable neurologi
cal recovery in patients with myelopathy, further support
ing anterior strategies for ventral cord compression.47 

From a technical perspective, the principal advantage 
of anterior approaches lies in direct visualization and re
moval of ventral pathology, which is particularly relevant 
in calcified lesions where a safe dissection plane is often 
absent. This benefit has been maintained in less invasive 
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Table 2. Technical variations of surgical approaches for TDH and their key distinctions.            

Approach subtype Corridor type Key advantage Key limitation Most appropriate use 

Open transthoracic Anterior 
Maximum exposure and 

direct visualization of 
ventral pathology 

Highest morbidity; 
thoracic cavity 

violation 

Giant, central, 
densely calcified 

lesions requiring full 
control 

Mini-thoracotomy / 
extrapleural 

Anterior 

Reduced morbidity 
compared to open 
thoracotomy while 

preserving direct access 

Still invasive; 
technically 
demanding 

Central calcified 
lesions in patients 
who can tolerate 
limited thoracic 

exposure 

Thoracoscopic (VATS) Anterior 
Minimally invasive ventral 
access with reduced blood 

loss and recovery time 

Steep learning curve; 
limited availability 

Selected central/
paracentral lesions in 
experienced centers 

Transpedicular Posterolateral 

Direct route to ventral 
canal through pedicle; 

good control of central/
paracentral pathology 

Requires bone 
removal; risk of 

instability if 
extensive 

Central or 
paracentral lesions 

when anterior 
approach is 
undesirable 

Transfacet / pedicle-
sparing 

Posterolateral 
Preserves stability; lower 
morbidity; avoids thoracic 

cavity 

More limited 
exposure to central 
ventral pathology 

Paracentral/lateral 
lesions; selected 

calcified cases 

Costotransversectomy Posterolateral 

Wider exposure than 
transfacet; improved 

visualization of ventral 
pathology 

More invasive than 
other posterior 

techniques 

Larger or more 
complex paracentral 

lesions 

Lateral extracavitary Posterolateral 
Extensive exposure of 

anterior and lateral canal 
from posterior route 

Technically 
demanding; higher 

morbidity than 
limited posterior 

approaches 

Complex or multi-
level disease 

requiring broader 
exposure 

Endoscopic 
transforaminal 

MIS / 
endoscopic 

Minimal tissue disruption; 
rapid recovery 

Limited access to 
central/densely 
calcified lesions 

Soft or partially 
calcified paracentral/

lateral lesions 

Endoscopic uniportal 
(extraforaminal) 

MIS / 
endoscopic 

Expanded endoscopic 
access corridor; improved 

visualization vs classic 
transforaminal 

High technical 
demand; limited 

evidence in complex 
calcified disease 

Selected calcified or 
more medial lesions 

in expert hands 

adaptations of ventral surgery. Quint et al., in a prospective 
cohort of 167 thoracoscopic microdiscectomies, reported 
an overall complication rate of 15.6%, demonstrating that 
thoracoscopic approaches can achieve effective decompres
sion with reduced morbidity compared to traditional thora
cotomy in experienced centers.48 However, this advantage 
must be interpreted in the context of operative burden.49 

In comparative studies, anterior approaches have been as
sociated with longer operative time, greater blood loss, and 
prolonged hospital stay. Arts and Bartels, in a cohort com
paring mini-transthoracic and posterior transpedicular ap
proaches, found that anterior surgery carried significantly 
higher surgical burden without clear superiority in all out
come measures.6 Similarly, registry-level data from Kere
zoudis et al. suggest that anterior approaches are associ
ated with longer length of stay and a trend toward higher 
complication rates, highlighting the physiological cost of 
thoracic exposure.8 

Importantly, the role of anterior approaches remains a 
subject of ongoing debate. While traditional surgical para
digms have favored ventral exposure for giant central calci
fied lesions, more recent posterior and minimally invasive 
series have challenged the necessity of anterior access in all 

such cases. Furthermore, even within the anterior category, 
controversy persists regarding the optimal technique, with 
open thoracotomy, mini-thoracotomy, and thoracoscopic 
approaches offering differing trade-offs between exposure 
and morbidity. Accordingly, anterior and anterolateral ap
proaches should not be viewed as universally required for 
central calcified TDHs, but rather as strategies that provide 
the most direct and controlled decompression when ventral 
pathology is severe and when patient physiology and surgi
cal expertise permit their safe execution. 

POSTEROLATERAL APPROACHES 

Posterolateral approaches, including transpedicular, trans
facet, costotransversectomy, and lateral extracavitary tech
niques, have historically been indicated for paracentral or 
lateral thoracic disc herniations, where access to the ven
tral canal can be achieved without traversing the thoracic 
cavity.50 However, their role has progressively expanded 
beyond these traditional indications. In a series of 51 pa
tients treated using a modified transfacet pedicle-sparing 
approach, Carr et al. reported significant improvement in 
both pain and myelopathy with a major complication rate 
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of 3.9%, supporting the safety and efficacy of this technique 
in appropriately selected cases.51 Similarly, Kashyap et al., 
in a larger cohort of 86 patients, demonstrated symptom 
resolution or improvement in approximately 91%, further 
establishing posterolateral strategies as viable alternatives 
to more invasive ventral approaches.29 These outcomes 
highlight one of the principal strengths of posterolateral 
surgery: the ability to achieve effective decompression 
while avoiding thoracic cavity violation, thereby reducing 
access-related morbidity and making these approaches par
ticularly attractive in patients with limited pulmonary re
serve. 

Despite these advantages, posterolateral approaches are 
inherently constrained by their indirect trajectory to ven
tral pathology, which may limit visualization and control in 
central, giant, or densely calcified lesions.52 This limitation 
has traditionally led to the view that such morphologies are 
better managed through anterior or anterolateral corridors. 
However, this paradigm is increasingly being challenged. 
Shedid et al., in a study of posterior minimally invasive 
transpedicular surgery for TDH, reported successful man
agement of central lesions with a mean canal compromise 
of 61%, minimal blood loss (around 250 mL), and no post
operative neurological deterioration, which suggests that 
even lesions that were previously considered as unsuitable 
for posterior access may be addressed safely in experienced 
hands.53 

Additional evidence also challenges assumptions regard
ing the extent of exposure required for calcified disease.30,

54 In a comparative study of 65 patients undergoing costo
transversectomy, transpedicular, or transfacet approaches 
for calcific TDH, Corazzelli et al. found no significant dif
ferences in neurological recovery, complication rates, or ex
tent of resection among the techniques, despite substan
tial differences in surgical exposure and operative time.30 

These findings suggest that larger or more invasive expo
sures do not necessarily translate into superior outcomes, 
emphasizing the importance of tailored, anatomy-driven 
strategy rather than routine escalation of surgical corri
dor.55,56 Taken together, posterolateral approaches should 
not be viewed merely as alternatives to anterior surgery 
for less complex lesions, but as a flexible and evolving set 
of techniques capable of addressing a broad spectrum of 
thoracic disc pathology, provided that their limitations in 
ventral control are recognized and balanced against their 
lower physiological burden. These posterior and posterolat
eral trajectories are illustrated schematically in Figure 1. 

MINIMALLY INVASIVE AND ENDOSCOPIC APPROACHES 

Minimally invasive and endoscopic approaches to TDH 
have emerged as strategies aimed at reducing the morbidity 
associated with both anterior thoracic exposure and exten
sive posterior bony resection, while still achieving effective 
neural decompression.57‑59 These techniques are most con
sistently indicated for soft, paracentral or lateral lesions, 
where a transforaminal or extraforaminal corridor permits 
access to the pathology with minimal disruption of sur
rounding structures.60‑62 Bae et al. reported that trans
foraminal endoscopic thoracic discectomy provides favor

Fig 1. Axial illustration of posterior and posterolateral       
approaches to thoracic disc herniation. The cannulas        
demonstrate representative trajectories, including a      
medial transpedicular/transfacet-type corridor, an     
intermediate costotransversectomy corridor, and a      
lateral extracavitary corridor.    

able clinical outcomes in such cases, reinforcing its role as 
a minimally invasive alternative in carefully selected pa
tients.63 Similarly, Ruetten et al. demonstrated that full-
endoscopic uniportal techniques can be applied to both soft 
and partially calcified thoracic disc herniations, emphasiz
ing that successful application depends on individualized 
planning based on lesion morphology and surgeon experi
ence.64 

From an outcomes perspective, available series suggest 
that endoscopic approaches can achieve substantial and 
durable clinical improvement in selected cohorts. Houra et 
al., in a study with 5-year follow-up of 16 patients, reported 
greater than 50% reduction in VAS pain scores and ODI in 
15 of 16 patients, with 62.5% of cases involving partially 
or totally calcified discs, indicating that favorable outcomes 
are achievable even beyond purely soft-disc pathology.65 

These findings support the principal advantages of min
imally invasive approaches, including reduced tissue dis
ruption, lower blood loss, shorter recovery, and avoidance 
of thoracic cavity violation. However, these benefits must 
be interpreted within the context of strict indications and 
technical demands. Multiple authors, including Choi and 
Lee, have emphasized that thoracic endoscopic surgery car
ries a steep learning curve and requires precise anatomical 
understanding, limiting its widespread reproducibility out
side experienced centers.66‑68 

Importantly, the role of minimally invasive and endo
scopic approaches in calcified, central, or giant TDHs re
mains controversial. While emerging reports, including 
those by Farshad et al. and recent case-based series, 
demonstrate that even giant or centrally located calcified 
lesions may be approached endoscopically using advanced 
techniques such as foraminoplasty, these applications re
main highly selective and are not yet supported by robust 
comparative data.17 Accordingly, minimally invasive and 
endoscopic approaches should be understood as highly ef
fective in well-selected lesions and experienced hands, but 
not as universally applicable alternatives to open anterior 
or posterolateral strategies, particularly in the setting of 
extensive calcification or complex ventral pathology. The 
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Table 3. Major controversies and evolving concepts in the surgical management of calcified TDH.             

Clinical question Traditional view Emerging evidence 
Current practical 

interpretation 

Do giant central 
calcified TDHs 

require anterior 
access? 

Anterior/anterolateral 
approaches are necessary to 

safely decompress ventral 
pathology and avoid cord 

manipulation 

Posterior and posterolateral series 
report safe and effective 

decompression in selected central 
lesions, particularly in experienced 

hands 

Anterior access remains a 
reliable option for severe 

ventral compression, but is 
not universally mandatory 

Does wider 
surgical 

exposure 
improve 

outcomes? 

Larger exposures provide 
better visualization and 

therefore safer and more 
complete decompression 

Comparative studies show no 
significant differences in outcomes 

between wider and more limited 
posterolateral exposures 

Extent of exposure should be 
tailored; more invasive 

approaches do not inherently 
improve outcomes 

Are 
posterolateral 

approaches 
limited to 

lateral/
paracentral 

lesions? 

Posterolateral techniques are 
primarily indicated for non-

central pathology 

Modern series demonstrate 
expanding use in central and 

calcified lesions with acceptable 
outcomes 

Posterolateral approaches 
represent a flexible option, 

but require careful case 
selection in central disease 

Are endoscopic/
MIS techniques 

restricted to 
soft, non-

calcified lesions? 

Endoscopic approaches are 
best suited for soft, lateral disc 

herniations 

Recent series show favorable 
outcomes in selected partially or 

even densely calcified lesions 

Endoscopic techniques are 
expanding but remain highly 
dependent on expertise and 

strict selection criteria 

Is the optimal 
approach 

determined 
primarily by 

anatomy? 

Lesion morphology alone 
dictates the surgical corridor 

Increasing evidence highlights the 
role of surgeon experience, 

available technology, and 
institutional resources 

Approach selection should 
integrate anatomical, clinical, 

and practical factors rather 
than rely on morphology 

alone 

Table 4. Pattern-based considerations for surgical approach selection in calcified thoracic disc herniation.            

Dominant features Key surgical challenge Preferred corridor(s) Rationale 

Central + giant (>40%) + 
dense calcification ± dural 

adherence 

Minimal working space; high 
risk of cord manipulation; loss 

of dissection plane 

Anterior / 
anterolateral 

Direct ventral access allows 
controlled decompression with 

minimal cord manipulation 

Central or paracentral + 
moderate size + partial 

calcification 

Limited but present working 
corridor; need for controlled 

but not extensive ventral 
access 

Posterolateral 
(transpedicular ± 

transfacet) 

Allows decompression while 
avoiding thoracic cavity, with 
acceptable control of ventral 

pathology 

Paracentral/lateral + 
small-moderate size + 

soft or mixed disc 

Eccentric compression with 
preserved working corridor 

Posterolateral 
(transfacet / pedicle-

sparing) or MIS/
endoscopic 

Adequate decompression 
achievable without extensive 

exposure 

Paracentral + large or 
complex morphology (e.g. 
calcified + broad-based) 

Need for wider exposure 
without thoracotomy 

Posterolateral 
(costotransversectomy 
/ lateral extracavitary) 

Provides expanded visualization 
while avoiding anterior approach 

morbidity 

Soft or partially calcified 
+ lateral/paracentral + 

favorable anatomy 

Access through narrow 
corridor with minimal 

disruption 

Endoscopic 
(transforaminal / 
extraforaminal) 

Minimally invasive 
decompression feasible in well-

selected cases 

Central + calcified + high-
risk anterior exposure 
(e.g. poor pulmonary 

reserve) 

Conflict between need for 
ventral control and patient 

tolerance 

Posterolateral 
(advanced techniques) 
or selected transdural 

strategies 

Balances decompression needs 
with reduced physiological 

burden 

principal controversies and evolving concepts in approach 
selection for calcified TDH are summarized in Table 3. 
Based on these considerations, commonly encountered pat
terns of anatomical and clinical features that tend to favor 
specific operative corridors are outlined in Table 4. 

CONCLUSION 

Taken together, the available evidence underscores that no 
single surgical approach is universally optimal for calcified 
TDH, as each strategy involves distinct trade-offs between 
exposure, safety, and physiological burden. Anterior and 
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anterolateral approaches provide the most direct access to 
ventral pathology but at the cost of greater invasiveness, 
whereas posterolateral techniques offer lower access-re
lated morbidity with evolving capability in more complex 
lesions. Minimally invasive and endoscopic strategies fur
ther reduce surgical trauma but remain highly dependent 
on case selection and surgeon expertise. Accordingly, op
timal management requires integration of lesion charac
teristics, patient-specific factors, and surgical environment, 
rather than adherence to a fixed hierarchy of approaches. 
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