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A B S T R A C T 

Prolapse of a lower intervertebral thoracic disc (T10-11) was noticed in a cadaver following examination of 

serial plastinated sections of the spine. A number of structures were associated with the posteriorly herniated 

nucleus pulposus, including the posterior longitudinal ligament, fibrous meshworks, venous plexuses and a 

delicate surrounding capsule. Dimensions of the herniation suggest that the lesion was asymptomatic in life. 

Thoracic disc prolapse is a rare phenomenon in vivo and is even more infrequently seen in cadavers. This 

study adds to the minute body of literature on post-mortem thoracic disc herniation and provides insights 

into detailed pathological changes in the anatomy of surrounding structures following disc prolapse. 
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Introduction 

 

Thoracic disc prolapse (TDP) entails protrusion of the central nucleus 

pulposus posteriorly out of the encircling annulus fibrosus. The first case 

of TDP, in the thoracic (T) 12 disc, was described in 1911 by Middleton 

and Teacher and since then, over 400 cases have been reported [1, 2]. 

TDP presents extremely infrequently, affecting around 1:1,000,000 

people and accounts for 0.15 - 4.0% of all spinal disc herniations, with 

lumbar and cervical protrusions being four and eight times as prevalent 

compared to TDP [2-17]. The rarity of TDP is attributed to 1) the 

comparatively thin discs of the thoracic vertebrae, 2) minimal flexion of 

the thoracic spine due to the thoracic facets and 3) the ribcage which 

splints and supports the thoracic spine [4, 18]. Sex bias of this lesion is 

divided: some authors report that it affects males more than females, 

others state that it presents in both genders equally and Singounas et al. 

(1992) describe a preponderance in females [2, 3, 8, 9, 11, 12, 14, 19, 

20]. TDP most commonly affects people in their fourth to sixth decade 

of life [2-4, 8, 9, 14, 19, 20]. 

Thoracic prolapse is caused by radial fissuring of the annulus fibrosus 

allowing migration and extrusion of the nucleus pulposus, which often 

becomes calcified and exhibits surrounding neovascularisation [5, 11, 

17-19, 21]. Such a prolapse impinges on both the spinal cord directly and 

also on the anterior spinal artery. The compression of these structures is 

amplified by the thoracic kyphosis, the smaller space within the thoracic 

spinal canal and the paucity of vascularisation compared to the cervical 

and lumbar regions [4, 8, 9, 18, 19]. In the majority of cases, the 

protrusion is positioned centrally in the canal and is located in the lower 

thoracic vertebrae. However, in several instances, T1 or T2 prolapse has 

been observed [2, 4, 7, 8, 10, 12, 14-16, 20, 22]. 

 

In most cases, spinal trauma is not strongly linked to developing TDP. 

Rather, chronic disc degeneration is indicated in its pathogenesis [2, 3, 

7-10, 14, 18, 20, 21]. Patients with TDP can first present with midline 

back aching, which then may slowly progress to include symptoms such 

as paraplegia, paraparesis, paraesthesia, radiating pain and visceral 

disturbances [2-6, 12, 14, 19]. Notwithstanding, most cases of TDP are 

asymptomatic due to the negligible size of the prolapse [5, 7, 18, 23]. 
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Due to the frequent absence of symptoms or their slow, subtle onset and 

nonspecific presentation, diagnosis of TDP is very difficult and should 

be confirmed using radiological imaging such as CT or MRI [3, 4, 8, 18, 

24]. Surgical treatment of TDP is difficult: the spinal denticulate 

ligaments require transection, and the spinal cord frequently needs to be 

moved aside to access the lesion. Furthermore, adhesions exist between 

the thoracic disc and the spinal dura and arachnoid therefore, there is a 

risk of damage to the spinal cord during procedures and subsequent 

postoperative dysfunction [4, 12, 13, 21]. Laminectomy for TDP is 

strongly contraindicated, and a lateral surgical approach to the vertebra 

has been cited as the most optimal in minimising manipulative trauma to 

the cord and spinal nerves [2-4, 13, 18, 20, 22, 24, 25]. Virtually all 

reports on TDP are from live case studies. However, there are two studies 

by Arseni and Nash (1959) and Haley and Perry (1950) that report the 

presence of TDP in 56 and 11 cadaver specimens, respectively [7, 17]. 

 

Case Description 

 

An 89-year-old female cadaver who died of acute myocardial infarction 

was bequeathed for medical education and research purposes under the 

New Zealand Human Tissue Act (2008). The spine was sliced as a series 

of 218 transverse sections (thickness of 2.5 mm and an interval of 0.9 

mm), which were plastinated as previously described [26]. Upon 

examination of the plastinated sections, a thoracic disc herniation (TDH) 

or TDP was incidentally observed at the level of T10-11 (Figure 1A). 

The nucleus pulposus of the disc herniated through the posterior central 

fibers of the annulus fibrosus and pushed out the posterior longitudinal 

ligament (PLL) against the spinal dura forming a forward concaved, 

thickened PLL/dural arcade (Figures 1A & 1a). The neck of the 

herniation was surrounded by the fibrous mesh network and venous 

plexus (Figure 1a). The herniated nucleus was about 10.6% (127 mm3 / 

1196 mm3) of the total volume of the nucleus. The main part of the 

herniated nucleus had a thin capsule that originated from the deep layer 

of the PLL (Figure 1a). A small portion of the herniation ruptured 

through the PLL and was surrounded by the mesh network in the epidural 

space (Figure 1a). The main herniation and its capsule tapered between 

the PLL and dura around 10.2 mm superiorly up to the level of the 

middle third of the T10 vertebral body, which had a thickness of 27.2 

mm (Figure 1B), and inferiorly about 3.4 mm down to the upper margin 

of the T11 vertebral body which had a thickness of 30.6 mm (Figure 1C). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: A-C) Thoracic disc herniation on a series of cadaveric transverse sections. A) the neck of the herniated nucleus (asterisk) of the T10-11 disc. a) 

the mirror confocal image of the dashed line box in A, showing parts of the herniated nucleus with (single asterisks) and without (double asterisks) a thin 

fibrous capsule (double arrowheads) which are surrounded by the fibrous mesh network and venous plexus in the epidural space.  Arrows point to the 

superficial layer of the posterior longitudinal ligament. Single arrowheads point to the spinal dura. B) A transverse section 10.2 mm superior to A. C) A 

transverse section 3.4 mm inferior to A. Single asterisk: the herniated nucleus; single arrows: posterior longitudinal ligament; double arrowheads: fibrous 

capsule of the herniation; IVJ: Intervertebral Joint; SC: Spinal Cord; LF: Ligamenta Flava; VP: Venous Plexus; SAS: Subarachnoid Space; Bars = 1 mm. 

 

Discussion 

 

Although it is unknown whether any symptoms accompanied her TDH, 

the cadaveric case presented in this report was most likely asymptomatic 

because 1) the herniation was limited by the PLL along the posterior 

midline, 2) only about 10% of the nucleus was prolapsed, and 3) the 

spinal cord did not appear to be compressed. Despite TDH having a 

prevalence of 11-37% in asymptomatic patients and 7-15% in unselected 

cadavers, very few reports have described the fine fibrous architecture 

of the TDH and its relationship with the surrounding structures [7, 17, 

27-30]. The results of this study indicate that TDH may initiate at the 

posterior central area of the annulus where the deep layer of the PLL is 

composed of decussating annulus fibers, and thus the PLL acts as the 

first barrier against herniation and also limits the extension of the 

herniation along with the PLL. If the herniated nucleus ruptures the PLL, 

the TDH may expand laterally and compress the spinal cord and/or 

spinal nerves, causing symptoms, which may be a possible anatomical 

mechanism for the TDH to progress from asymptomatic to symptomatic. 

The composition, strength and extents of the PLL are different along the 

spine and thus, whether TDH is symptomatic or asymptomatic may also 

vary amongst individuals and different levels of the thoracic spine [31, 

32]. 
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Learning Points 

 

i. Thoracic disc herniation initiates at the posterior central annulus. 

ii. The posterior longitudinal ligament acts as the first barrier to 

limit thoracic disc prolapse. 

iii. Symptomatic or asymptomatic thoracic disc herniation may 

depend on whether the herniation ruptures the barrier of the 

posterior longitudinal ligament. 
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