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Introduction
Kyphosis is a common long-term effect of neglected or inadequately 
treated thoracolumbar fractures. Post-traumatic kyphosis can become 
progressive as the line of gravity shifts forward and the posterior 
erector muscles weaken.1 Patients with kyphotic deformity of 30° 
or more than that are at increased risk of having chronic pain in 
their kyphotic region2–4 and may occasionally develop progressive 
neurological deficit. When treatment is initially conservative, or the 
disease is a pseudarthrosis, or if it is severe disc degeneration at the 
traumatized level, and there is the presence of slowly progressive 
neurological deficit associated with spinal cord compression at the 
apex of the deformity, then surgical treatment may be considered. 
Late post-traumatic kyphosis is often seen to some degree after a 
spinal fracture; the entrapment of the vertebral body, whether or not 
associated with an damaged intervertebral disc and a torn posterior 
osseous-ligamentous complex, causes the deformity.5 The objective 
of this report is to describe a case of a patient victim of high thoracic 
trauma with compression fracture that worsened after arthrodesis 
surgery; having in mind the nature of the fracture, its location, the 
atypical anatomy of the vertebrae and the mechanical complications 
resulting from the fusion failure. 

Case report
M.L.S.S, 32 years old, female, from Mossoró-RN (State of Rio 
Grande do Norte), Brazil, was admitted to Regional Tarciso Maia 
Hospital, with a case of high-speed fall from motorcycle, with 
head and spine trauma, and a report of loss of consciousness.The 
physical and neurological examination on admission showed that the 
patient was conscious and oriented in time and space, without focal 
neurological deficits, with abrasions on the dorsal region and pain on 
the T5-T6-T7 vertebrae. She had a CT scan of the skull, that showed 
no abnormalities, and also a CT scan of the neuroaxis region, in which 
the CT scan showed the fracture seen below at the dorsal spine (Figure 
1).

The patient underwent decompression by a posterior approach, and 
arthrodesis was performed with short instrumentation at T5-T6 
(fractured vertebra - instrumented) -T7. The procedure presented some 
technical difficulty due to atypical bone anatomy with the presence of 
hypoplastic pedicles. The in-out-in technique was used to position the 
screws in the pedicles with smaller diameter (Figure 2). The patient 

progressed well in the immediate postoperative period, and she 
presented no complaints, no deficits, and good postoperative wound 
healing after the 3 and 6 month follow-ups. However, radiological 
control showed fusion failure, worsening of kyphotization, and 
instrumentation with an anomalous pathway (Figure 3). After 
analyzing the images, a surgical re-approach with expansion of the 
levels of arthrodesis was chosen.

Figure 1   compression fracture with indentation of the vertebral posterior 
wall

Figure 2  fractured vertebra with slight recoil of posterior wall and 
demonstrating hypoplastic pedicles
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Abstract

Spinal fractures most common causes are automobile accidents, accounting for approximately 
40 to 45% of the injuries, followed by falls from height (20%), sports practice (15%), 
consequences of violence (15%), and other activities (5%). The thoracic spine, for instance, 
is the region most frequently affected in motorcycle accidents. Moreover, epidemiology 
points out that the incidence is more common in the male population (ratio 4:1), and that the 
type of fracture and its complications may be related to both the anatomical characteristics 
dependent on trauma’s biomechanics and the type of surgical intervention these patients 
undergo. This report presents the case of a 32 years old female patient diagnosed with a 
compression fracture of T6 with kyphotization due to automobile trauma, without deficits, 
who was surgically treated but developed complications.
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Figure  3  Kyphotization with instrumentation failure

Discussion
Instrumented fixation and fusion of the thoracic spine presented 
distinct challenges and complications that included pseudarthrosis 
and junctional kyphosis. When complications arise, patient 
morbidity can be significant and involve brain injury, failure of 
instrumentation constructs, as well as iatrogenic spinal deformity and 
the need for complex revision surgery. The causes of fusion failure are 
multifactorial and incompletely understood.6,7

The biomechanical properties and unique anatomical features of the 
thoracic spine are implicated in many post-surgical complications, 
including pseudarthrosis, junctional kyphosis, and junctional failure.7. 
Junctional kyphosis refers to a deformity of at least 10 degrees of 
kyphosis that occurs proximal (cranial) or distal (caudal) to an 
instrumented spinal construct. It is a relatively common complication, 
occurring in over 30% of long-building thoracic fusions.8 The risk 
factors can be divided into surgical factors, patient factors and 
radiographic factors. Surgical factors include rupture of the posterior 
spinal tension band, use of combined anteroposteriors approaches, 
and extension of the fusion construct to the sacrum or pelvis.9 
Radiographic factors that may contribute to junctional kyphosis 
include greater preoperative junctional kyphosis as well as a high 
degree of sagittal misalignment as measured by SVA (Sagittal Vertical 
Axis).

In general, discussion of patient-specific preoperative risk factors 
should be optimized, especially in the case of osteoporosis, as poor 
bone quality can strongly contribute to the risk of fractures and screw 
pullout at the instrumented upper level. Other strategies include 
extending the fusion construct to neutral levels or with less than 5 
degrees of segmental kyphosis, maintaining the greater preservation 
of posterior soft tissues (such as the paraspinal muscles and fascia) 
at the junctional during dissection, and avoiding overcorrection of 
the global sagittal alignment.10 Additional surgical procedures, such 
as ligament augmentation, which involves stabilization with wires, 
tethers, or Mersiline tape of the posterior elements at the superior 
vertebral levels, have also been described.11,12

 The case presented provides us with some information about what 
may have caused the fusion failure and the worsening of the deformity. 
First of all, atypical anatomy with pedicles that is thinner than usual. 
This caused technical instrumentation difficulties with the in-out-in 

technique and consequent less fixation of the screw in the bone mass 
of the pedicles. The second point was to consider a short fixation in 
a segment with significant kyphotization leaving the system with less 
mechanical support. Thirdly, the posterior access itself with injury to 
the ligamentous structures further weakening the osteo-ligamentous 
complex. Another consideration is that sublaminar hooks could have 
been used in the proximal and/or distal regions, with good fixation and 
less risk in terms of instrumentation, since this is a complex deformity 
of unfavorable anatomy in a patient without neurological deficits. 
Therefore, the case shows us that good surgical planning is of utmost 
importance to obtain the expected results although it is known that 
the treatment of thoracic fractures is often considered controversial 
in the literature. 
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