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Abstract
Background
Diffuse idiopathic skeletal hyperostosis (DISH) is a disease that causes bone growth in the spine and
musculoskeletal system, and even minor trauma can cause fractures that often require surgery. DISH-
induced fractures show a tendency for bone loss when operated in the prone position, which can lead to poor
fusion and implant failure; therefore, surgery in the lateral recumbent position is often recommended.
However, inserting a pedicle screw (PS) in the lateral recumbent position is technically difficult. This study
examined the effectiveness of the repair and fixation of thoracic and lumbar spine fractures using implants
with locking mechanisms in the prone position in patients with DISH.

Methods
We retrospectively analyzed the data from 11 patients (six males and five females; mean age: 87 years) who
underwent surgery for thoracic and lumbar fractures caused by DISH between December 2023 and June 2024.
Surgery was performed in the prone position using PSs or transdiscal screws (TSDs) for DISH. Ennovate®
implants manufactured by B-BRAUN were used. The fixed range was three above-three below for PSs and
two above-two below for TSDs. The evaluation parameters were the height/level of injury, operative time,
blood loss, local kyphosis angle, anterior wall height ratio, and complications. The local kyphosis angle was
measured as the angle between the upper and lower endplates of the fractured vertebrae. The ratio of the
anterior wall height was evaluated.

Results
The average operative time was 87 min (52-172 min), and the average blood loss was 40ml (10-140 ml). The
preoperative and postoperative local kyphosis angle was −8.7° and −2.4°, respectively, and the average local
kyphosis angle improvement was 6.3° (0.1-14°). The preoperative and postoperative anterior wall height
ratio was 132% and 110%, respectively, and the average anterior wall height ratio improvement was 22% (2-
82%). No complications, such as screw deviation, implant loosening, loss of correction, or skin problems,
were observed.

Conclusion
This study demonstrated that DISH-induced thoracic and lumbar spine fractures could be repaired and fixed
using implants with locking mechanisms in the prone position. The prone position is familiar to spine
surgeons and is considered safe. Additionally, screw migration may occur due to decreased bone density in
the vertebral bodies with DISH; in such cases, it would be better to fix the screw without forcing it to be
repositioned.
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Introduction
Diffuse idiopathic skeletal hyperostosis (DISH) is a disease that causes bone growth in the musculoskeletal
system, including the spine [1]. When DISH vertebrae are exposed to external forces, the stress tends to
concentrate, and fractures occur even with minor trauma such as falls [2]. DISH-induced fractures are highly
unstable and may cause delayed neuropathy, which may require surgery. When a patient with DISH is
operated on in the prone position, the anterior part of the vertebral body opens and bone loss occurs.
Fixation of residual fractures can lead to poor fusion and implant failure [3]. Surgeries performed in the
lateral recumbent position to prevent the anterior opening of the vertebral body have been reported [4].
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Flexing the spine in the lateral recumbent position allows the fracture to be repositioned and immobilized in
an appropriate alignment. However, pedicle screw (PS) placement in the lateral recumbent position is a
complicated procedure that is often difficult to observe using fluoroscopy and requires experience. If the PS
deviates, major complications such as spinal cord injury may occur. We needed to devise a way to insert the
PS safely and treat the fracture site as if it were in the lateral recumbent position. Therefore, we investigated
the effectiveness of treating DISH-induced thoracolumbar fractures using implants with locking mechanisms
in the prone position of the patients, which is a position familiar to most spine surgeons.

Materials And Methods
The study was approved by the Ethics Review Committee of Kawasaki Medical School (approval number:
6481-00). We retrospectively analyzed the data from 11 patients (six males and five females; mean age: 87
years) who underwent surgery for DISH-induced thoracic and lumbar fractures between December 2022 and
June 2023. The mean follow-up is eight months (4-13 months). Causes of injury were attributed to falls in
nine cases and traffic-accident trauma in two cases. The surgery was performed in the prone position with
posterior fixation achieved using a PS and a transdiscal screw (TSD) for DISH [5]. Ennovate® implants
manufactured by B-BRAUN (Melsungen, Germany) were used. The fixed range was three above-three below
for PSs and two above-two below for TSDs. The evaluation parameters were the level of injury,
Thoracolumbar Injury Classification System (TLICS), Thoracolumbar AO Spine Injury Score (TLAOSIS),
operative time, blood loss, local kyphosis angle, anterior wall height ratio, bone fusion, and complications.
The local kyphosis angle was measured as the angle between the upper and lower endplates of the fractured
vertebra. The anterior wall height ratio was evaluated using the method described by Ikuma et al. [5] (Figures
1A, 1B). The diagnosis of DISH was ossification or calcification of four or more contiguous vertebrae
evaluated by plain computed tomography (CT) sagittal and coronal sections [1] (Figure 1C). The definition of
bone fusion was defined as fusion in both sagittal and coronal sections of CT.

FIGURE 1: Image evaluation in CT
A. Local kyphosis angle (°); B. Ratio of the anterior wall height (%); C. Plain CT coronal section

The formula for the ratio of the anterior wall height is shown. A value closer to 100% indicates that the vertebral
height of the affected vertebrae is reduced closer to its original height. The ratios of the anterior wall height of the
cephalocaudal adjacent vertebral body to the fractured vertebrae with the adjacent craniocaudal disc height (a &
b) and the anterior wall height of the fractured vertebral body with the adjacent craniocaudal disc height (c) are
measured using this image.

Reduction technique
General anesthesia was induced with the patient in the prone position lying on a pillow on the Jackson Table
(Howell Medical, China) to keep the fracture as closed as possible. A screw with a locking mechanism was
inserted into the screw head under fluoroscopy. After inserting the rod, the extender was tilted to an
appropriate angle for crimping the forward extension. The screw head was locked and monoaxialized. The
extender was corrected until it was parallel (Figures 2A-2D). Finally, the extender was fixed with set screws.
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FIGURE 2: Reduction technique
a. Insertion of screws with locking mechanisms into the upper and lower vertebrae of the fractured vertebra; b.
Tilting the extender to the required angle to crimp the forward opening after inserting the rod; c. Poly-locking and
monoaxializing the screw heads; d. Straightening the extender until it is parallel and fixing it with set screws

This figure was created by one of the authors, Kazuya Uchino.

Statistical analysis
Preoperative and postoperative local kyphosis angles and ratios of the anterior wall height were compared
using the Wilcoxon rank sum test; P-values <0.05 were considered statistically significant.

Results
In this study, 11 cases were evaluated (Table 1).

 

Case

  Age

(yr.)

 

Sex

 

Level

 

TLICS

 

TLAOSIS

  OP time

(min)

  Blood loss

(ml)

  Local kyphosis

(°)

Ratio of anterior wall height

(%)  Bone

fusion

 

Complication

Pre Post Δ Pre Post Δ None

1 89 M T11 5 6 125 100 -5.0 -4.1 0.9 152 140 12 + None

2 86 F L2 5 7 172 100
-

39.5

-

25.5
10.0 234 152 82 - None

3 84 F T8 5 6 64 10 -2.0 -0.4 1.6 124 98 26 + None

4 76 F T12 4 5 69 10 17.0 28.0 12.0 135 101 34 + None

5 87 M L3 5 6 74 10
-

11.0
-7.0 4.0 136 120 16 + None

6 80 M L1 4 6 78 10
-

12.7
-3.6 9.1 116 104 12 + None

7 95 F L1 4 5 124 140
-

21.0

-

10.8
10.2 132 107 25 + None

8 94 F T11 5 6 64 10 1.2 11.7 10.5 126 106 20 + None

9 91 F T9 3 4 72 35 -5.5 -4.4 1.1 116 114 2 + None

10 96 M T11 8 10 67 20 -2.3 -2.2 0.1 115 108 7 - None

11 78 M T10 5 5 52 10
-

15.1
-8.2 6.9 93 107 6 + None

TABLE 1: Details of the 11 cases included in the study
TLICS: Thoracolumbar Injury Classification System; TLAOSIS: Thoracolumbar AO Spine Injury Score

The average operative time was 87 min (52-172 min), average blood loss 40 ml (10-140 ml), average
preoperative local kyphosis angle −8.7°, and average postoperative local kyphosis angle −2.4°. Although the
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average local kyphosis angle improvement was 6.3° (0.1-14°), the difference was not significant (P=0.1). The
average preoperative and postoperative anterior wall height ratio was 132% and 110%, respectively. The
average anterior wall height ratio improvement was 22% (2-82%), with a statistically significant difference
(P=0.04) (Figures 3A, 3B). The fusion rate is 81.8% (9/11 cases).

FIGURE 3: Pre- and postoperative evaluation of the local kyphosis angle
and anterior wall height ratio
A. The local kyphosis angle has improved from −8.7° preoperatively to −2.4° postoperatively, without a statistically
significant difference; B. The average preoperative and postoperative anterior wall height ratio is 132% and 110%,
respectively; the corrected anterior wall height ratio has improved significantly by 22% (2–82%).

Pre- and postoperative local angles and pre and postoperative ratio of anterior wall height were compared using
Wilcoxon's rank sum test. P<0.05 was considered statistically significant.

No complications, such as screw deviation, implant loosening, loss of correction, or screw head-associated
skin problems, were reported.

Case presentation
A 76-year-old woman fell and developed back pain (Case #4; Table 1, Figure 4).

FIGURE 4: Pre- and postoperative images
A. Preoperative plain computed tomography in the sagittal section (local kyphosis angle, 17°; anterior wall height
ratio, 135%); B. Preoperative plain computed tomography in the coronal section; C. Preoperative magnetic
resonance imaging (MRI) in the sagittal section; D. Postoperative plain computed tomography in the sagittal
section (local kyphosis angle, 28°; postoperative anterior wall height ratio, 101%); E. Plain CT sagittal section at
one year postoperatively. Good bone fusion; F. Plain CT coronal section at one year postoperatively. Good bone
fusion.

Plain CT revealed a burst fracture of the 12th thoracic vertebra associated with DISH. General anesthesia was
induced, and posterior fixation was performed in the prone position. The fixed range was two above-two
below. The local kyphosis angle improved by 11° (from 17° to 28°). The anterior wall height ratio improved
by 34% (from 135% to 101%). The operative time was 69 min and blood loss was 10 g. Three weeks
postoperatively, the patient was able to walk and was discharged. CT at one year postoperatively showed
good bony fusion.
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Discussion
DISH is a disease that causes bone growth in the musculoskeletal system, including the spine [1]. DISH-
induced fractures are highly unstable and may cause delayed neuropathy, which may require surgery.
Thoracic and lumbar fractures due to DISH are unstable, so if posterior fixation is performed, the range of
fixation should be three vertebrae up and three vertebrae down [6,7]. In contrast, thoracolumbar junction
fracture is controversial in its range of fixation. There are also reports that even without DISH, three
vertebrae up and three vertebrae down is essential for fixation of the thoracolumbar junction fracture due to
its anatomical characteristic [8]. Short segment fixation for thoracolumbar fractures may also result in
implant failure [9]. On the other hand, some reports indicate that there is no difference in postoperative
results between long and short fixation [10-12]. The fracture in this study was due to DISH and required long
fixation; the TSD technique was used in this study because of its increased fixation strength [5].

We investigated the usefulness of implants with locking mechanisms for DISH-induced thoracic and lumbar
fractures in patients operated in the prone position. If surgery is performed in the prone position,
unexpected fixation in the extended position is possible [4]. However, in this study, the average
improvement in the local angle of the fractured vertebra was 6.3° and that in the anterior wall height ratio
was 22%. No complications, such as screw deviation or implant loosening, were observed.

The local angle can be improved with a locking implant, even if the surgery is performed in the prone
position. Many techniques have been reported for posterior fixation in DISH. Ikuma et al. reported a TSD
technique that is stronger than PSs for DISH vertebrae [5]. Inoue et al. reported a cement-augmented PS
that increases the fixation force and reduces the extent of fixation [13]. These techniques are intended to
increase the fixation force of the screw and do not mention the reduction.

While there are methods for repairing fractures that use ligamentotaxis to restore the vertebral body, our
method aims to do the opposite: to compress the fracture [14].

Spinal surgeons prefer performing posterior fusion with the patient in the prone position. However, prone
positioning under general anesthesia can further exacerbate dislocation because the erector spinae muscles
are relaxed [15]. Therefore, there are various reports of anterior openings of fractures being repaired in
positions other than the prone position. Reinhold et al. reported a method of performing the repair in the
seated position, known as the inclined-upright sitting position [16]. Furthermore, there are reports of PS
insertion in the lateral recumbent position [4]. Flexion in the lateral recumbent position allows fracture
reduction and fixation in an appropriate alignment. However, the PS insertion in the lateral recumbent
position is difficult and requires experience. Most reports of PS insertion in the lateral recumbent position
have been performed under navigation guidance [17-20]. Many reports have shown that the rate of PS
deviation in the lateral position does not differ significantly from that in the prone position. However, they
have all been performed under navigation guidance, and accessibility to these facilities is limited. Although
we have experience with PS in the lateral recumbent position, fluoroscopic visibility is worse than that in the
prone position and places a greater burden on the surgeon. Moreover, the extender may interfere with the
bed and deviate outward when the lower screw is inserted in obese patients [17]. Okuda et al. reported that
the lower screw deviated outward by 5° less than the upper screw in terms of inward inclination [17].
Therefore, we considered using implants that cause less stress to the surgeon and allow the fracture to be
repaired as much as possible. Implants with locking mechanisms can be repositioned in the prone position,
reducing the stress on the surgeon and making surgery safer. However, DISH vertebrae often have
significantly reduced bone density within the vertebral body [2]. This causes the screws to move within the
vertebrae in some cases before the fracture is repaired, resulting in inadequate repair. In such cases, fixation
must be performed with the alignment as it is, without forcing the patient to reposition. A Japanese
multicenter study reported that DISH fractures cause aortic aneurysms in approximately 0.7% of the cases
[21]. Shoji et al. reported a pseudoaneurysm with a postoperative local kyphosis angle of 30° and at a
distance of 30 mm after a DISH-induced fracture [22]. The ideal kyphosis angle at the thoracolumbar spine
junction is less than 4 degrees [8]. However, for patients with pre-fracture kyphotic deformity, we consider it
appropriate to return the patient to original alignment. Or we are trying to improve the fracture up to the
preoperative CT (supine position).

DISH-related vertebral fractures tend to occur in elderly patients with a high prevalence of comorbidities,
leading to perioperative complications and death. Some institutions have reported a mortality rate of 6.1-
20.0% for vertebral fractures associated with DISH [23,24]. Although the mean age of the patients in this
study was 87 years, which was older than that reported in other studies, no postoperative complications or
perioperative deaths were reported [24,25].

The limitations of this study are its small sample size and short follow-up. The number of cases in this study
is a limitation of the lack of Power analysis. It is also the lack of pre- and postoperative evaluation by ODI
and other means. Future studies should include a greater number of cases and report long-term results.

Conclusions
We evaluated DISH-induced thoracolumbar fractures operated in the prone position using implants with
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locking mechanisms. Operating in the prone position is familiar to most spine surgeons and is a safe
technique. DISH vertebrae have reduced bone density, and the screws may move within the vertebrae when
implants with locking mechanisms are used; hence, in such cases, the fracture is fixed in its original
alignment.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Seiya Watanabe, Kazuo Nakanishi, Kazuya Uchino, Shigeru Mitani, Yoshihisa
Sugimoto

Acquisition, analysis, or interpretation of data:  Seiya Watanabe, Hideaki Iba, Yoshihisa Sugimoto

Drafting of the manuscript:  Seiya Watanabe, Hideaki Iba, Shigeru Mitani, Yoshihisa Sugimoto

Critical review of the manuscript for important intellectual content:  Seiya Watanabe, Kazuo
Nakanishi, Kazuya Uchino

Supervision:  Kazuo Nakanishi, Shigeru Mitani

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Institutional Ethics
Committee of Kawasaki Medical School issued approval 6481-00. Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.

References
1. Resnick D, Niwayama G: Radiographic and pathologic features of spinal involvement in diffuse idiopathic

skeletal hyperostosis (DISH). Radiology. 1976, 119:559-68. 10.1148/119.3.559
2. Westerveld LA, Verlaan JJ, Oner FC: Spinal fractures in patients with ankylosing spinal disorders: a

systematic review of the literature on treatment, neurological status and complications. Eur Spine J. 2009,
18:145-56. 10.1007/s00586-008-0764-0

3. Okada E, Tsuji T, Shimizu K, et al.: CT-based morphological analysis of spinal fractures in patients with
diffuse idiopathic skeletal hyperostosis. J Orthop Sci. 2017, 22:3-9. 10.1016/j.jos.2016.09.011

4. Ikuma H, Hirose T, Takao S, Ueda M, Yamashita K, Otsuka K, Kawasaki K: The impact of the lateral
decubitus position in the perioperative period on posterior fixation for thoracolumbar fracture with
ankylosing spinal disorder. J Neurosurg Spine. 2022, 36:784-91. 10.3171/2021.8.SPINE21996

5. Ikuma H, Takao S, Inoue Y, Hirose T, Matsukawa K, Kawasaki K: Treatment of thoracolumbar spinal fracture
accompanied by diffuse idiopathic skeletal hyperostosis using transdiscal screws for diffuse idiopathic
skeletal hyperostosis: preliminary results. Asian Spine J. 2021, 15:340-8. 10.31616/asj.2020.0089

6. Caron T, Bransford R, Nguyen Q, Agel J, Chapman J, Bellabarba C: Spine fractures in patients with
ankylosing spinal disorders. Spine (Phila Pa 1976). 2010, 35:E458-64. 10.1097/BRS.0b013e3181cc764f

7. Werner BC, Samartzis D, Shen F: Spinal fractures in patients with ankylosing spondylitis: etiology,
diagnosis, and management . J Am Acad Orthop Surg. 2016, 24:241-9. 10.5435/JAAOS-D-14-00149

8. Mehdi M, Nima NB, Majid R: Thoracolumbar junction fracture and long instrumented fusion, a trial on a
standardized surgical technique with long term clinical outcomes. Interdis Neurosurg. 2024, 36:101928.

9. McLain RF, Sparling E, Benson DR: Early failure of short-segment pedicle instrumentation for
thoracolumbar fractures. A preliminary report. J Bone Joint Surg Am. 1993, 75:162-7. 10.2106/00004623-
199302000-00002

10. Aly TA: Short segment versus long segment pedicle screws fixation in management of thoracolumbar burst
fractures: meta-analysis. Asian Spine J. 2017, 11:150-60. 10.4184/asj.2017.11.1.150

11. Dobran M, Nasi D, Brunozzi D, di Somma L, Gladi M, Iacoangeli M, Scerrati M: Treatment of unstable
thoracolumbar junction fractures: short-segment pedicle fixation with inclusion of the fracture level versus
long-segment instrumentation. Acta Neurochir (Wien). 2016, 158:1883-9. 10.1007/s00701-016-2907-0

12. Park SR, Na HY, Kim JM, Eun DC, Son EY: More than 5-year follow-up results of two-level and three-level
posterior fixations of thoracolumbar burst fractures with load-sharing scores of seven and eight points. Clin
Orthop Surg. 2016, 8:71-7. 10.4055/cios.2016.8.1.71

13. Inoue T, Motegi H: Minimally invasive approach for diffuse idiopathic skeletal hyperostosis (DISH)-related
vertebral fractures: a case report on combining vertebral cement augmentation and cement-augmented
pedicle screw instrumentation. Cureus. 2023, 15:e49550. 10.7759/cureus.49550

 

2024 Watanabe et al. Cureus 16(8): e67071. DOI 10.7759/cureus.67071 6 of 7

https://dx.doi.org/10.1148/119.3.559?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1148/119.3.559?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00586-008-0764-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00586-008-0764-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jos.2016.09.011?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jos.2016.09.011?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3171/2021.8.SPINE21996?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3171/2021.8.SPINE21996?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.31616/asj.2020.0089?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.31616/asj.2020.0089?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/BRS.0b013e3181cc764f?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/BRS.0b013e3181cc764f?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5435/JAAOS-D-14-00149?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5435/JAAOS-D-14-00149?utm_medium=email&utm_source=transaction
https://doi.org/10.1016/j.inat.2023.101928?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2106/00004623-199302000-00002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2106/00004623-199302000-00002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4184/asj.2017.11.1.150?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4184/asj.2017.11.1.150?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00701-016-2907-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00701-016-2907-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4055/cios.2016.8.1.71?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4055/cios.2016.8.1.71?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.49550?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.49550?utm_medium=email&utm_source=transaction


14. Rezvani M, Asadi J, Sourani A, Foroughi M, Tehrani DS: In-fracture pedicular screw placement during
ligamentotaxis following traumatic spine injuries, a randomized clinical trial on outcomes. Korean J
Neurotrauma. 2023, 19:90-102. 10.13004/kjnt.2023.19.e9

15. Daher M, Rezk A, Baroudi M, et al.: Management of thoracolumbar vertebral fractures and dislocations in
patients with ankylosing conditions of the spine. Orthop Rev (Pavia). 2024, 16:94279. 10.52965/001c.94279

16. Reinhold M, Knop C, Kneitz C, Disch A: Spine fractures in ankylosing diseases: recommendations of the
spine section of the German Society for Orthopaedics and Trauma (DGOU). Global Spine J. 2018, 8:56S-68S.
10.1177/2192568217736268

17. Okuda R, Ikuma H, Inoue T, Ueda M, Hirose T, Otsuka K, Kawasaki K: Accuracy of percutaneous pedicle
screw placement with 3-dimensional fluoroscopy-based navigation: lateral decubitus position versus prone
position. Medicine (Baltimore). 2023, 102:e33451. 10.1097/MD.0000000000033451

18. Huntsman KT, Riggleman JR, Ahrendtsen LA, Ledonio CG: Navigated robot-guided pedicle screws placed
successfully in single-position lateral lumbar interbody fusion. J Robot Surg. 2020, 14:643-7.
10.1007/s11701-019-01034-w

19. Oda Y, Yamauchi T, Tanaka M: Lateral lumbar interbody fusion with percutaneous pedicle screw in
combination with microendoscopic laminectomy in the lateral position. Acta Med Okayama. 2019, 73:373-7.
10.18926/AMO/56941

20. Wu MH, Dubey NK, Lee CY, Li YY, Cheng CC, Shi CS, Huang TJ: Application of intraoperative CT-guided
navigation in simultaneous minimally invasive anterior and posterior surgery for infectious spondylitis.
Biomed Res Int. 2017, 2017:2302395. 10.1155/2017/2302395

21. Okada E, Yoshii T, Yamada T, et al.: Spinal fractures in patients with diffuse idiopathic skeletal
hyperostosis: a nationwide multi-institution survey. J Orthop Sci. 2019, 24:601-6. 10.1016/j.jos.2018.12.017

22. Shoji H, Sawakami K, Tanaka Y, Ishikawa S, Segawa H, Wakabayashi T: Large aortic pseudoaneurysm after
fusion surgery for hyperextension-type lumbar fracture in diffuse idiopathic skeletal hyperostosis:
illustrative case. J Neurosurg Case Lessons. 2022, 4:2281. 10.3171/CASE2281

23. Murakami Y, Morino T, Hino M, Misaki H, Miura H: Progression of ossification of the anterior longitudinal
ligament associated with diffuse idiopathic skeletal hyperostosis by age: a study of computed tomography
findings over 5 years. Global Spine J. 2021, 11:656-61. 10.1177/2192568220918817

24. Westerveld LA, van Bemmel JC, Dhert WJ, Oner FC, Verlaan JJ: Clinical outcome after traumatic spinal
fractures in patients with ankylosing spinal disorders compared with control patients. Spine J. 2014, 14:729-
40. 10.1016/j.spinee.2013.06.038

25. Ishimura D, Morino T, Murakami Y, Yamaoka S, Kinoshita T, Takao M: Examining the association between
the extent of anterior longitudinal ligament ossification progression and comorbidities in diffuse idiopathic
skeletal hyperostosis. Cureus. 2023, 15:e51357. 10.7759/cureus.51357

 

2024 Watanabe et al. Cureus 16(8): e67071. DOI 10.7759/cureus.67071 7 of 7

https://dx.doi.org/10.13004/kjnt.2023.19.e9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.13004/kjnt.2023.19.e9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.52965/001c.94279?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.52965/001c.94279?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/2192568217736268?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/2192568217736268?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MD.0000000000033451?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MD.0000000000033451?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11701-019-01034-w?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11701-019-01034-w?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18926/AMO/56941?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18926/AMO/56941?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2017/2302395?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2017/2302395?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jos.2018.12.017?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jos.2018.12.017?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3171/CASE2281?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3171/CASE2281?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/2192568220918817?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/2192568220918817?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.spinee.2013.06.038?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.spinee.2013.06.038?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.51357?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.51357?utm_medium=email&utm_source=transaction

	Investigation of the Usefulness of Implants With Locking Mechanisms for Diffuse Idiopathic Skeletal Hyperostosis (DISH)-Induced Thoracic and Lumbar Fractures in Patients Operated in the Prone Position
	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	FIGURE 1: Image evaluation in CT
	Reduction technique
	FIGURE 2: Reduction technique

	Statistical analysis

	Results
	TABLE 1: Details of the 11 cases included in the study
	FIGURE 3: Pre- and postoperative evaluation of the local kyphosis angle and anterior wall height ratio
	Case presentation
	FIGURE 4: Pre- and postoperative images


	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


