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Abstract

Purpose Anterior approach to the upper thoracic spine is

difficult. It is important for spine surgeons to know the

indication and the effect of anterior decompression for

upper thoracic lesions and also to recognize the compli-

cations which are related to the approach with sternotomy.

We present two patients for whom we took the sternum-

splitting anterior approach for thoracic ossification of the

posterior longitudinal ligament (OPLL) following posterior

decompression and fusion surgery; the clinical course and

surgical outcome are discussed, with particular reference to

complication avoidance and also we review the previous

literature.

Methods We present two cases with severe upper thoracic

OPLL. The maximum occupying ratio of OPLL against the

spinal canal was more than 80% in both cases. Posterior

decompression and fusion were not effective and, there-

fore, anterior surgery with sternotomy was carried out.

Results Cerebrospinal fluid leak was encountered with the

removal of OPLL using the anterior approach. Subse-

quently, a polyglycolic acid sheet was used to cover the

defect in the dura matter; a thoracic drainage system with a

continuous suction unit was positioned at the surgical

wound to avoid fluid retention in the mediastinum. In

addition, we facilitated spinal drainage from the lumbar

level. These procedures resulted in no complication caused

by fluid retention in the mediastinum.

Conclusion Both a safe surgical approach and preventive

measures to alleviate postoperative complications are

mandatory in difficult cases with thoracic OPLL.

Keywords Thoracic OPLL � Anterior approach �
Sternotomy � Manubriotomy � Thoracic myelopathy

Introduction

Posterior surgery is performed in more than 80% of tho-

racic OPLL [1]. However, in some cases of thoracic OPLL

it is difficult to achieve adequate decompression using the

posterior approach. In such cases, anterior decompression

is indicated [2–5], but it is difficult to perform for upper

thoracic OPLL due to the complex anatomy [6–8]. Various

anterior surgical approaches have been reported for upper

thoracic lesions, including the transthoracic approach [2],

peribrachiocephalic approach [8], median approach with

manubriotomy [9–15] and sternotomy [16–18]. Teng et al.

reported an approach selection method for surgery in the

cervicothoracic junction (CTJ) based on the cervicotho-

racic angle (CTA) [18]. They divided the lesions in CTJ

into three types: (Type A) caudal part of the lesion above

CTA, (Type B) caudal part of the lesion within CTA, and

(Type C) caudal part of the lesion below CTA. They

showed the possible surgical approach according to each

type and suggested that Type C might require sternotomy.

We encountered upper thoracic OPLL cases in which the

initial posterior decompression and fusion were not suffi-

ciently effective; therefore, anterior decompression with

sternotomy was performed as a second surgery. Here, we
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present the clinical course and surgical outcome of these

cases.

Case 1

An 82-year-old woman with numbness and motor weakness

of her lower extremities came to our hospital with the com-

plaint of gait disturbance lasting for 3 months. She had a

spastic gait. Neurological examination showed upper thoracic

Brown Sequard type myelopathy. She had urinary inconti-

nence. Whole spine CT demonstrated C5–7 continuous type

OPLL and T2–9 mixed type OPLL (Fig. 1). The maximum

lesion was at the T3 level. The maximum occupancy ratio of

OPLL against the spinal canal was 83.1% (12.25/14.75 mm).

MRI revealed severe spinal cord compression at the level of

T3 and the spinal cord appeared paper thin (Fig. 2).

We planned a two-stage operation for posterior

decompression and fusion from C3–T5 at the first stage and

then anterior decompression with corpectomy of T3 and

fusion at the second stage. For posterior decompression and

fusion, C3–7 laminoplasty and T1–5 laminectomy with

posterior fusion using T1, 2, 4 and 5 bilateral pedicle

screws were performed. Numbness and motor weakness of

her lower extremities improved just after posterior surgery;

however, she complained of gradual worsening of anterior

chest girdle pain. At 2 months after posterior surgery, we

performed T3 corpectomy and T2–4 anterior interbody

fusion with autologous anterior iliac crest under the

informed consent. Sternotomy was performed with the

assistance of a chest surgeon (Fig. 3). During corpectomy,

a cerebrospinal fluid (CSF) leak was encountered (Fig. 4).

A polyglycolic acid sheet was applied to cover the dural

defect. A chest drainage system was used from the surgical

wound for 2 weeks and a spinal drainage system from the

lumbar spine area was also used. The patient had swal-

lowing disturbance due to left recurrent nerve paralysis, but

it spontaneously recovered within a month. Her neurolog-

ical status was improved. She could walk with the aid of a

T cane at 2 months after anterior surgery. Decompression

was confirmed by postoperative CT and solid fusion at

T2–4 was achieved at 2 years after surgery (Fig. 5).

Case 2

A 69-year-old woman presented to our hospital in a

wheelchair with the complaint of gradually deteriorating

gait disturbance for 1 month. She was revealed to have T6

transverse type myelopathy. Whole spine CT demonstrated

T3–7 mixed type OPLL (Fig. 6) and thoraco-lumbar OPLL

from T12 to L2. In particular, the shape of T3–4 OPLL

appeared as a beak type shape (Fig. 6). Ossification of the

ligamentum flavum (OLF) was found at T3–4 (Fig. 6) and

T7–11 levels. The spinal cord was severely compressed by

OPLL and OLF at the level of T3–4 which was shown by

MRI (Fig. 7). The maximum occupancy ratio of OPLL

against spinal canal was 86.1% (11.38/13.21 mm).

We planned a two-stage operation with posterior

decompression and fusion from T2–10 at the first stage and

T2

T3

A

B

C

Fig. 1 An 82-year-old woman with upper thoracic myelopathy (Case

1). a CT image of the cervical and thoracic spine. C5–7 continuous

type OPLL (a) and T2–9 mixed type OPLL (b) were seen. Massive

OPLL was observed at T3 level (c) and the maximum occupancy ratio

of OPLL against the spinal canal was 83.1% at T3 level
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then anterior decompression for the removal of T3–4

OPLL and fusion as a second surgery. Posterior surgery

was carried out uneventfully, although transcranial electric

motor-evoked potential was not detected throughout the

operation. Her neurological findings worsened after the

posterior surgery. She had monoparesis at the left lower

extremity and sensory disturbance was increased. Spinal

cord compression was still observed at the T3–4 level.

Therefore, T3–4 OPLL removal and interbody fusion using

autologous anterior iliac crest via the anterior approach

were carried out 1 week after the posterior surgery. Ster-

notomy was performed. During the removal of OPLL, a

cerebrospinal fluid (CSF) leak was encountered. A polyg-

lycolic acid sheet was applied to cover the dural defect. A

chest drainage system and spinal drainage were used. The

postoperative course was uneventful and the bone graft was

properly located without migration (Fig. 8).

Discussion

In the present cases, the locations of the main OPLL

lesions were T3 and T3–4 levels. These lesions were Type

C according to the classification of Teng et al. [18]. In the

T2T3

Fig. 3 Anterior surface of the T2–3 vertebral body was exposed. A

needle was inserted at the intervertebral disc space as a marker and

the level was confirmed by plain radiography (Case 1)

Fig. 4 Corpectomy of T3 was carried out. The arachnoid was

exposed and a cerebrospinal fluid (CSF) leak was encountered. The

dura matter was ossified at this lesion (Case 1)

A

B

T2

T3

Fig. 2 T2-weighted MRI sagittal image (a) and axial image (b) in Case 1. The spinal cord was severely compressed at T3 level
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present two cases, sternotomy was a reasonable procedure

for the anterior approach to thoracic OPLL. This method

was also confirmed by the study of Lam and Groff [13].

Sternotomy is often used in open heart surgery. This

approach allows good visualization of the anterior region

of the upper thoracic vertebrae. In our cases, the lesions of

OPLL were particularly massive. The maximum occu-

pancy ratio was more than 80% in both cases. The spinal

Fig. 5 Postoperative radiograph (a) and CT images (b, c) at 2 years after surgery in Case 1. Solid fusion was achieved at T2–4 level.

Decompression was completed

A

B

T3

T4

Fig. 6 A 69-year-old woman with upper thoracic myelopathy (Case 2). CT sagittal image showed T3–7 mixed type OPLL. Beak shape type

OPLL was seen at T3–4 level (a). The maximum occupancy ratio of OPLL against the spinal canal was 86.1 % at T3–4 level (b)

S338 Eur Spine J (2018) 27 (Suppl 3):S335–S341

123



A

B

T3
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Fig. 7 T2-weighted MRI sagittal image (a) and axial image (b) in Case 2. Spinal cord was severely compressed by the beak type OPLL at T3–4

level

Fig. 8 Using the sternum-splitting approach, T3–4 anterior interbody fusion was performed. OPLL was completely resected, as shown by

sagittal (a) and axial (b) CT images in Case 2
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cord in both cases was already damaged, as noted in their

clinical course; thus, the safer approach was preferable.

Considering this situation, we chose the anterior decom-

pression with sternotomy for these cases. However, the

sternum-splitting approach is difficult to perform; vital

structures must be protected, such as the arch of aorta,

common carotid artery, innominate vein, thoracic duct,

recurrent laryngeal nerve, satellite ganglion, trachea, and

esophagus [7]. Some papers have reported the sternum-

splitting approach to be invasive [10, 11, 19]. Mihir et al.

[11] as well as Hodgson and Stock [19] reported high rates

of morbidity and mortality associated with a standard

median sternotomy. Based on their results, Luk et al.

introduced an anterior approach to the cervicothoracic

junction with manubriotomy [10]. However, the manubri-

otomy might not be sufficient to expose the anterior part of

the upper thoracic vertebrae. It might be very difficult to

remove the massive ossified lesion by the anterior approach

by manubriotomy. The tip of the drill might not reach the

lesion because the operative field is too narrow. Further, in

the present cases, it might have been difficult to approach

the ossified lesion through manubriotomy because the

approach direction is from cranial to caudal through

manubriotomy, whereas the spinal alignment is lord-

kyphosis in the upper thoracic spine and this anatomical

structure is the disadvantage for the direct approach to the

lesions. Based on these concerns, we considered that the

sternum-splitting approach was superior to manubriotomy.

The approach was very successful. It was easy to reach the

ossified lesions and we could perform complete resection

of the OPLL.

The anterior approach to the upper thoracic spine has the

potential risk of life-threatening complications. Cere-

brospinal fluid leak by the removal of OPLL can be

encountered [20], and this might cause fluid retention in the

mediastinum. We used a polyglycolic acid sheet to cover

the defect in the dura matter and a thoracic drainage system

with a continuous suction unit at the surgical wound to

avoid fluid retention in the mediastinum. In addition, we

put in a spinal drainage system from the lumbar level. It

was very effective and we did not have any complication

due to fluid retention in the mediastinum.

In the present two cases, we undertook a two-staged

operation; first posterior decompression and fusion was

first done, and second, anterior surgery was carried out.

Our strategy for the surgical treatment of cervical OPLL,

which is posterior decompression surgery with lamino-

plasty, remains the initial treatment, and in patients with

neurological deterioration during follow-up, anterior

decompression surgery is the salvage procedure [21]. We

have reported several cases that have been treated

according to this strategy and this procedure seems to be

effective and safe [21]. In severe OPLL cases, anterior

decompression after posterior decompression is safer than

anterior decompression alone. This is because there is no

longer a posterior wall as a result of the posterior decom-

pression when anterior decompression is performed as a

second surgery. As for the treatment of very severe OPLL

cases, a particularly safe surgical approach is mandatory.

Therefore, it might be reasonable to consider a two-stage

operation.

In conclusion, we presented cases with massive OPLL

who underwent anterior resection of OPLL with ster-

notomy following posterior decompression and fusion

surgery. The safe surgical approach to the OPLL and pre-

ventive measures for the postoperative complication are

mandatory in difficult cases with thoracic OPLL.
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