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Abstract
Purpose  Surgical treatment failures or strategies for the reoperation of residual thoracic disc herniations are sparsely dis-
cussed. We investigated factors that led to incomplete disc removal and recommend reoperation strategies.
Methods  As a referral centre for thoracic disc disease, we reviewed retrospectively the clinical records and imaging studies 
before and after the treatment of patients who were sent to us for revision surgery for thoracic disc herniation from 2013 to 2018.
Results  A total of 456 patients were treated from 2013 to 2018 at our institution. Twenty-one patients had undergone previ-
ously thoracic discectomy at an outside facility and harboured residual, incompletely excised and symptomatic herniated 
thoracic discs. In 12 patients (57%), the initial symptoms that led to their primary operation were improved after the first 
surgery, but recurred after a mean of 2.8 years. In seven patients (33%) they remained stable, and in two cases they were 
worse. All patients were treated via all dorsal approaches. In all 21 cases, the initial excision was incomplete regarding 
medullar decompression. All of the discs were removed completely in a single revision procedure. After mean follow-up of 
24 months (range 12–57 months), clinical neurological improvement was demonstrated in seven patients, while three patients 
suffered a worsening and 11 patients remained stable.
Conclusion  Our data suggest that pure dorsal decompression provides a short relief of the symptoms caused by spinal cord 
compression. Progressive myelopathy (probably due to mechanical and vascular deficits) and scar formation may cause 
worsening of symptoms.

Graphic abstract
These slides can be retrieved under Electronic Supplementary Material.

Key points

1. Our main finding is that 90 % of the patients reported improved 
(57 %) or remained stable (33 %) after the primary surgery, which 
was in 100 % of these cases a dorsal decompression either in the 
form of a laminectomy of hemilaminectomy. This occurred in spite 
of persistence of the pathologic entity. 

2. Apparently good or satisfactory clinical results gave the surgeons a 
false sense of success, since the herniations were still in place.

3. All of the discs were removed completely in a single revision 
procedure via an anterolateral approach. 
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CT Myelography of 2 patients with thoracic disc 
herniations that were approached dorsally and were 
deemed to be successful decompressions.

Postoperative CT of the 2 patients with thoracic 
disc herniations. A bone piece is visible in the 
defect in both cases. The upper case was also 
stabilized via laterally placed monoaxial screws in 
the vertebral body connected with a small rod.
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Take Home Messages

1. Our data suggest that pure dorsal decompression provides a short 
relief of the symptoms caused by spinal cord compression. 

2. Even if bilateral transpedicular or costotransversectomy approaches 
are used, the surgeon cannot visualize the ventral dural surface or the 
interface of the ventral midline dura and the pathological material. 

3. These lesions require a ventral operative approach to obtain adequate 
visualization of the dura to resect the discs completely. 
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Introduction

The incidence of surgically treated thoracic herniations in 
the USA is approximated to be 1:116,338 [1]. Disc her-
niations at the thoracic spine can be difficult to remove. 
Especially giant and calcified herniations and those that 
extend intradurally pose a formidable challenge to the spine 
surgeon.
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Numerous reports were published in the last decades ana-
lysing retrospective case series and describing their results 
using or comparing it to other techniques. Choosing the right 
approach to these lesions thus remains in the focus of the 
debate. While some researchers advocate to consider the 
surgeons experience [2, 3], the scientific question for the best 
treatment strategy thereby remains unanswered.

Laminectomy was abandoned during the last 30 years—
with exceptions [4, 5]—and anterolateral transthoracic 
approaches gained popularity [4, 6–9]. Adequate invasive 
techniques and instruments have been developed for tho-
racic and lumbar approaches popularizing the principle of 
approaching the thoracic spine anterolaterally. However, few 
articles have been published in the literature dealing with 
strategies for the reoperation of residual or recurrent thoracic 
disc herniations [10–13].

We aimed to examine the factors that might lead to 
incomplete disc removal and recommend strategies in the 
case of reoperation to ensure complete removal of these 
lesions while causing minimal morbidity.

Methods

Between January 2013 and December 2018, 456 consecutive 
patients were treated at our institution with the diagnosis 
symptomatic thoracic disc herniation. Twenty-one patients 
who had previously undergone thoracic discectomy else-
where harboured a residual, incompletely excised sympto-
matic herniated thoracic disc, representing 4.8% of our total 
patients.

Our preferred method of treatment is the anterior thoracic 
discectomy. It has been described previously [6]. Briefly, 
the rib head and pedicle are removed to expose the dura. A 
cavity is created in the dorsal disc space and vertebral body 
to provide enough working space to move the disc material 
away from the spinal canal, thereby facilitating the entry 
of any tools into the epidural space. This approach is done 
transthoracic from Th3 to Th10 and retropleural from Th10 
to Th12, as has been shown by Berjano et al. [14].

Data analysis included clinical symptoms at admission, 
diagnostic studies, residual disc material, reoperative strat-
egies, and clinical outcome of the patients. Pre-operative 
CT-myelography and MRI were obtained routinely. Post-
operative assessment included clinical examination, plain 
X-rays, computerized tomography (CT) and/or magnetic 
resonance (MR) controls; all images were evaluated by the 
authors and by independent radiologists for medullar integ-
rity and the extent of spinal canal decompression achieved.

IRB approval was obtained from the local medical board.

Results

Mean age of the 21 patients was 53  years (range 
30–65  years). There were 11 female and 10 male 
patients. The mean follow-up time was 24 months (range 
12–57 months).

The surgical procedures first performed to treat tho-
racic disc herniations included 12 hemi-laminectomies, 
six laminectomies, one laminectomy with fusion and 
two transpedicular or costotransversectomy approaches 
(Fig. 1). There were 15 centrally located calcified or ossi-
fied discs and six soft disc herniations (Fig. 1). In all cases, 
the initial aim of complete excision was unsuccessful. The 
locations of the disc herniations are provided in Table 1.

Two patients that were worse after the initial surgery 
had centrally located calcified disc herniations. All of 
these cases were extradural.

The mean time interval between the initial surgery and 
reoperation was 3.75 years (range 1 month–9 years).

In 12 patients (57%), the initial symptoms that led to 
their primary operation improved after the first surgery, 
but recurred after a mean of 2.8 years. In seven (33%) 
patients, the initial symptoms were unchanged and in 
two patients the initial symptoms worsened after the first 
surgery.

The patients’ primary symptoms at the time of reop-
eration included persistence or worsening of radicular or 
dorsal pain (eight patients) progressive or persistent mye-
lopathy due to spinal cord compression (seven patients), 
persistent pain and improved myelopathy (four patients), 
new myelopathy and improved pain (two patients). Five 
patients with myelopathic symptoms complained addition-
ally about urinary incontinence.

In all 21 cases of reoperation, an anterolateral approach 
was performed using video-assisted thoracoscopy or 
endoscopy (in case of retropleural approaches).

Of the 21 patients, 20 also required additional ventral 
spinal reconstruction and internal fixation procedures to 
restore or maintain spinal column stability.

One patient had a revision procedure 2 years after the 
revision surgery because she suffered a recurrent disc her-
niation at the same level.

All of the discs were removed completely in a single 
revision procedure.

No case of CSF leak occurred.
Clinical improvement of neurological function was 

demonstrated in seven patients, while three patients suf-
fered a worsening of their neurologic symptoms and 11 
patients remained stable. Pain in the form of dorsal pain 
or radicular pain improved in seven patients, worsened 
in one patient, turned up de novo in three patients and 
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Fig. 1   a–f Six examples of CT-myelography of patients after initial dorsal approaches who harboured residual discs
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remained stable or non-changed in ten patients. There 
were no cases of non-union or delayed spinal instability. 
Post-operative imaging studies obtained in all patients 
revealed that a complete decompression of the spinal cord 
and nerve roots had been achieved (Fig. 2).

Discussion

This is the largest series on revision surgeries for thoracic 
disc herniation reported so far. The resection of herniated 
thoracic discs can present formidable technical difficulties, 
especially if the discs are calcified, ossified, large, centrally 

Fig. 1   (continued)
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located, broad based, or extend transdurally. It seems com-
mon sense that residual herniated discs that cause neuro-
logical symptoms secondary to spinal cord and nerve root 
compression should be considered for reoperation.

Our main finding is that 90% of the patients reported 
improvement (57%) or remained stable (33%) after the 
primary surgery, which was in 100% of these cases a dor-
sal decompression in the form of either a laminectomy or 
hemilaminectomy. This occurred in spite of persistence 
of the pathologic entity. Apparently a sole dorsal decom-
pression provided a short relieve for the spinal cord. This 
phenomenon has also been described by a French group 
where emergency laminectomy stabilized a deteriorating 
neurological condition followed by definite resolution via 
the anterior approach [5]. In our series—after a mean of 
2.8 years—symptoms worsened again. The reason for this 
remains unclear. Possibly scar formation led to a recurrence 
of compression.

The concept of a dorsal decompression is well established 
in cervical myelopathy, especially in the form of multilevel 
anterior compression in OPLL or degenerative cervical spine 
disease. In the thoracic spine, however, different anatomical 
factors must be considered.

The protrusion is usually more pronounced in the midline 
rather than broad based posing the anterior spinal artery at 
greater risk [15].

Apparently, good or satisfactory clinical results gave the 
surgeons a false sense of success. This phenomenon is not 
exclusive to posterior approaches, but has been reported 
with anterior approaches as well [10]. Thorough analysis 
of the approach technique and possible alternatives in case 
of intraoperative unforeseen complications must play an 
important role when reoperating thoracic discs. Despite 
the wide availability of microscopes and endoscopes pro-
viding optimal magnification and bright illumination in 
narrow and deep seated areas, these are still not part of the 
standard equipment when treating this condition.

Optimal visualization of the mass-occupying lesion 
allowing a safe dissection and decompression and avoid-
ing unnecessary dural sac manipulation should lead the 
surgical planning.

Despite the good results achieved with posterolateral 
approaches, there is wide consensus that for difficult cases 
the anterior techniques are prioritized [11]. The main 
reason for choosing this technique is related to better 
visualization and control of the anterior part of the spi-
nal canal and ventral aspect of the dural sac. In posterior 
approaches, the ventral surface of the spinal canal or dura 
is often identified non-visually via angled instruments. 
Even if bilateral transpedicular or costotransversectomy 
approaches are used, the surgeon cannot visualize the ven-
tral dural surface or the interface of the ventral midline 
dura and the pathological material. Ultrasound or naviga-
tion has been reported to aid in this situation [16, 17].

Although successful in a number of cases, especially 
in stabilizing an acute deteriorating neurological condi-
tion [5], we believe that this inadequate visualization and 
exposure (by failing to create a large working space in 
the vertebral body) contributed to the spinal cord injuries 
(SCIs) that the two patients sustained during the original 
operations in which the posterolateral approaches were 
performed, as reported by other groups [4, 11]. Trans-
pedicular or posterolateral approaches may be indicated 
for the treatment of small, laterally positioned thoracic 
disc herniations [3, 18, 19]. However, the findings in our 
patients suggest that posterior or posterolateral approaches 
are less effective in achieving complete removal of large, 
centrally located and calcified discs.

An anterolateral approach provides direct, full visu-
alization of the entire ventral surface of the dura and the 
ventral spinal cord. The anterior approach covers almost 
the entire dorsal spine, while mini thoracotomy provides 
a good working area up to the 5th thoracic vertebra, thora-
coscopy allows to go even further cranial up to T2 [20]. 
The development of new instruments and refined surgical 
techniques has brought up alternative techniques to replace 
classic thoracotomy. Thoracoscopy [10, 21] or retropleural 
mini-open techniques (mini-TTA) [12, 22–25] have been 
reported with better results concerning post-operative pul-
monary and shoulder dysfunction as well as post-thoracot-
omy pain syndrome [26–29]. Because of it, less demand-
ing learning curve mini-TTA may be prioritized; however, 
in experienced and well-trained hands, thoracoscopy is 
the optimal technique when seeking for a less aggressive 
and equally effective alternative available nowadays [30].

As previously reported, video-assisted thoracoscopic 
surgery is an excellent technique for both primary and 
revision surgeries when treating herniated thoracic discs 
[31]. In addition to being associated with a lower mor-
bidity rate and a faster recovery time than thoracotomy, 

Table 1   Overview of the 
affected thoracic levels in our 
patient population

Level of disc hernia-
tion

No. of 
patients

TH 2/3 1
TH 3/4 0
TH 4/5 0
TH 5/6 1
TH 6/7 4
TH 7/8 4
TH 8/9 0
TH 9/10 5
TH 10/11 2
TH 11/12 1
TH 12/L1 3
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thoracoscopy-guided surgery provides direct access and 
visualization of the entire ventral surface of the spinal cord, 
facilitating dissection and decompression [6, 8, 32].

Furthermore, residual compression or neurological wors-
ening [11, 23] is not a phenomenon that occurs only in pos-
terior approaches. Revision because of residual disc material 
has been reported in various series reviewing anterolateral 
approaches as well [10, 13, 33]. These cases were operated in 
the early stage of the technique. The availability of intraoper-
ative CT imaging might prevent revision cases in future [10].

Modern spine surgery challenges the surgeons in tailoring 
approaches to the given case. The comfort zone must be on 
the patient’s side and not on the surgeon’s. Complex cases 

require a simple, highly effective approach with the lowest 
degree of complications the surgeon can offer.

Since introduction of the anterolateral approach 25 years 
ago—i.e. “the chop stick approach” (Ciaran Bolger), we still 
see reports emerging about the feasibility of variations of the 
posterolateral approach [2, 5, 16, 17, 34, 35], but for the time 
being and comparing results achieved with other procedures, 
the chop stick approach is “the technique to beat”.

Only in the very rare cases in that the patient has under-
gone a prior thoracotomy, if dense lung adhesions are pre-
sent, as well after prior pleurodesis or a previous empyema 
or hematothorax, or if the patient is unable to tolerate a sin-
gle lung ventilation, a thoracoscopy is not well suited.

Fig. 2   a, b Two examples of post-operative CT scans corresponding to Fig. 1a, b. A bone piece is visible in the defect in both cases. The case of 
Fig. 1b was also stabilized via laterally placed monoaxial screws in the vertebral body connected with a small rod
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Historical perspective

In our previous series 20 years ago, the two most common 
reasons for failure to remove a thoracic disc were mislo-
calization of the disc level and inadequate visualization of 
the pathological entity [36]. The latter principally reflects 
choosing the wrong route for operative exposure.

In this series, only one patient was operated on the wrong 
level. This might be explained by new and better procedures 
to recognize and mark the appropriate level intraoperatively 
(better radiological equipment) as well as the advancements 
achieved in intraoperative navigation and CT-based local-
izing techniques.

Role of fusion

We previously thought that most routine thoracic disc her-
niations do not require instrumentation and fusion because 
the facets, rib cage, and remaining thoracic spine adequately 
stabilize the spine [36]. However, if a partial corpectomy—
even very small—is required to resect a thoracic disc, we 
experienced a large number of patients complaining about 
dorsal back pain. We attributed this to instability through 
the bony resection, as seen in other series [20]. Thus, every 
patient receives a fusion in form of a resected piece of bone 
bolstered by two laterally inserted monoaxial screws inserted 
into the vertebral bodies above and below the index segment, 
in agreement with other groups [12].

Conclusions

Our main finding is that 90% of the patients reported 
improved (57%) or remained stable (33%) after the primary 
surgery, which was in 100% of these cases a dorsal decom-
pression in the form of either a laminectomy or hemilami-
nectomy. This occurred in spite of persistence of the patho-
logic entity. Apparently good or satisfactory clinical results 
gave the initial surgeon a false sense of security. Even if 
bilateral transpedicular or costotransversectomy approaches 
are used, the surgeon cannot visualize the ventral dural sur-
face or the interface of the ventral midline dura and the 
pathological material.

These lesions require a ventral operative approach to 
obtain adequate visualization of the dura to resect the discs 
completely. Residual disc herniations that cause spinal cord 
or nerve root compression can cause progressive neurologi-
cal deficits and should be treated with reoperation.
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