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Abstract

Cervical adjacent segment disease (ASD) is a symptomatic condition that may occurr after cervical spine surgery,
accounting for approximately 6% of cases requiring a second surgery. However, some cases may lack abnormal
radiographic findings, complicating both the diagnosis and treatment planning. We present the case of a 66-year-old
male who developed cervical ASD following anterior cervical discectomy and fusion performed due to a traffic accident.
The diagnosis was made using single-photon emission computed tomography/computed tomography (SPECT/CT),
which disclosed increased uptake in the C3 to C7 vertebral bodies. We suggest that SPECT/CT should be considered for
patients presenting with pain following cervical spine surgery to achieve a more accurate diagnosis of ASD.
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Introduction

Adjacent segment disease (ASD), accountable for almost half of all revision spine surgeries, arises from the degeneration
of segments adjacent to a previously operated site [1]. With a global prevalence of 13.34% and an annual increase of
1.43%, ASD following cervical spine surgery causes considerable distress for both patients and surgeons, with
5.78-6.57% of cases requiring a second surgery [2,3]. Unlike ASD, adjacent segment degeneration is solely a
radiographic diagnosis, characterized by imaging findings without accompanying symptoms [1]. Consequently, the
standard approach to diagnosing ASD prioritizes the identification of clinical symptoms, followed by radiographic
imaging to confirm potential structural abnormalities. Most ASD cases are initially managed conservatively unless
magnetic resonance imaging (MRI), computed tomography (CT), or flexion-extension radiographs indicate myelopathy
or neurological deficits, which may then prompt surgical intervention [4]. In certain cases, stimulation of cervical cord is
also considered a viable treatment option [5].

The total number of spine surgery has been calculated around four to five hundred thousand per year in America [6]. As
the incidence of spinal disorder continues to increase in an aging population, the amount of elective inpatient lumbar
fusions has increased by 62% from 2004 to 2015 [7].
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Compared to lumbar ASD, cervical ASD remains less extensively studied, and guidelines for follow-up care are less
established. Key differences exist between cervical and lumbar ASD. For example, the incidence of lumbar ASD requiring
a secondary surgery is reported at 22.2% over a ten-year period [8]. Additionally, biomechanical differences between
cervical and lumbar regions present distinct risk factors for ASD at each site [1,9]. Panjabi and White [10] have
demonstrated that lumbar spine vertebrae can sustain physiological compression loads up to four times greater than
those in the cervical spine, while the cervical spine—particularly at the C1-C2 level—can tolerate up to ten times more
axial rotation than the lumbar spine. These findings underscore the need for further research to refine diagnostic and
evaluative approaches for cervical ASD.

Single-photon emission computed tomography/computed tomography (SPECT/CT), which merges the sensitivity of
SPECT with the anatomical precision of CT, shows promise as a central tool in clinical practice [11-13]. Despite its
potential, reports on the use of SPECT/CT specifically for evaluating cervical ASD are limited. Currently, MRI and CT
remain the standard imaging modalities for cervical ASD [4]. Recent studies by Mesregah et al. [14] have identified
several key radiographic risk factors in patients post-anterior cervical discectomy and fusion (ACDF). Nevertheless, some
ASD cases lack adequate radiographic evidence for a definitive diagnosis [15]. In this report, we present a case of a male
patient with cervical spine trauma who, following ACDF, was diagnosed with ASD using SPECT/CT rather than
conventional CT or MRL

Case Presentation

A 66-year-old male with robust in the past was involved in a vehicle accident on May 3, 2024, in which he was struck by a
car while riding a motorcycle, leading to an immediate loss of consciousness. He was transported to the hospital, where
cervical spine CT revealed a flexion teardrop fracture at C3 with retrolisthesis, spinal stenosis, and myelopathy at C3/4.
On May 4, 2024, he underwent an anterior C3/4 discectomy with cage and plate fusion. Following inpatient
rehabilitation and post-operative care, he was referred to our outpatient department for continued rehabilitation and
was admitted on August 27, 2024, for further evaluation and therapy.

Upon admission, he was alert with stable vital signs, presenting with complete tetraplegia, cervical pain and left shoulder
pain. He reported frequent lower limb spasms, resulting in swelling and discomfort. The patient was maximally
dependent on bed mobility and required a wheelchair for mobility.

Laboratory tests and imaging studies were arranged, and consultations were made with physical therapy, occupational
therapy, and traditional Chinese medicine specialists. Laboratory results indicated a normal hemogram, controlled lipid
and glucose levels, and no rheumatologic abnormalities. Cervical spine X-ray confirmed C3-C4 fixation with a cage from
C3 to C6 (Figure 1). SPECT/CT demonstrated increased uptake in the cervical and lumbar spine, notably from C3 to C7
(Figure 2), as well as in the appendicular joints, likely due to arthritis. During hospitalization, the patient reported
sensations of cold without fever, suggestive of poikilothermia. He also experienced dysphagia, prompting initiation of
swallowing rehabilitation. Left shoulder pain was noted; however, shoulder X-ray showed no fractures, dislocations, or
internal humeral rotation limitations.

Figure 2. The SPECT/CT imaging of the cervical spine. The film reveals distinct

Figure 1. X-ray films of

cervical spine with C3-C4 scintigraphic activity marked by areas of increased uptake, highlighted as red focal loci

fixation and cage fusion. specifically at levels C3 to C7 (arrow), in sagittal view (A) and coronal view (B, C).
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On October 22, 2024, he was readmitted for a second evaluation. Sensory testing revealed intact pinprick and light touch
sensation at the C2 dermatome bilaterally. Sensory impairment began at the right C3 and left C4 dermatomes,
establishing the sensory level at C2 on the right and C3 on the left. Manual muscle testing demonstrated grade 3 strength
in elbow flexors, with no muscle strength exceeding grade 2 below the C6 myotome bilaterally. The muscle tone was
increased in all four limbs. Digital rectal examination confirmed positive deep anal pressure and voluntary anal
contraction. He was diagnosed with a flexion teardrop fracture at C3 resulting in spinal cord injury, with
motor-incomplete C2 tetraplegia classified as ASIA Impairment Scale C. Bowel function remained continent; however, a
Foley catheter was necessary due to neurogenic bladder. The patient could eat and drink with assistance, though he
reported persistent cervical spine pain, particularly when lying flat, which corresponded to increased uptake in the C3 to
C7 vertebral bodies on SPECT/CT.

Discussion

This case involves a patient who developed cervical ASD following ACDF performed due to a motor vehicle accident,
rather than degeneration, with persistent cervical spine pain as his primary complaint. Initial cervical X-ray findings
were unremarkable. However, further evaluation with SPECT/CT revealed increased uptake in the C3 to C7 vertebral
bodies, suggesting ongoing inflammation within the cervical spine.

Cervical spine ASD post-surgery is relatively uncommon, with a global prevalence of 13.34% and an annual increase of
1.43% [2]. MRI or CT are typically used to identify definitive signs of myelopathy or neurological deficits in suspected
cases of ASD. Koppula et al. [16] highlighted the role of SPECT/CT in evaluating skeletal pathology, particularly in
oncology, extremity assessment, spinal pain due to degenerative disorder, and failed back surgery syndrome; sadly, its
use in cervical ASD was not specifically addressed. Recently, Mesregah et al. [14] reported several radiographic factors
contributing significant risk for ASD after ACDF, including reduced post-operative cervical lordosis, increased changes in
cervical sagittal alignment pre- and post-operation, and congenital cervical canal stenosis. Furthermore, a latest study
utilized SPECT/CT in patients undergoing ACDF by comparing pre- and post-operative visual analog scores in patients
with positive versus negative preoperative SPECT/CT findings, and demonstrated that SPECT/CT is a tough predictor of
pain and may aid in guiding fusion decisions [17].

SPECT/CT is a powerful hybrid imaging modality with combination of the diagnostic sensitivity of SPECT and the
anatomical precision of CT, allowing for more accurate diagnostic clarity in complex cases such as this one [18-25]. Ahn
et al. [15] demonstrated that there is no significant differences in neck and arm pain between patients with
radiographically confirmed adjacent segment degeneration and those without, supporting the notion that some ASD
cases may lack abnormal radiographic findings. Additionally, SPECT/CT’s vivid imaging provides a more intuitive and
detailed depiction compared to standard radiographic findings in the field of scintigraphic rehabilitation.

Numerous risk factors for cervical ASD have been identified. The relative risk of ASD development has been confirmed
lowest at the C2/C3 and cervicothoracic interspace levels; by comparison, the risk is 4.9 times higher at the C5/C6 and
C6/C7 levels and 3.2 times higher at the C3/C4 and C4/C5 levels [26]. A study enrolled 672 patients with ACDF disclosed
a 7.1% reoperation rate due to ASD, which results confirmed that factors such as age, sex, body mass index, cigarette
exposue, symptoms, number of segments fused, distance of plate-to-disc, and type of graft did not significantly affect
reoperation rates [27]. In a study of 60,292 patients undergoing cervical decompression, Shahzad et al. reported a 6.57%
rate of ASD requiring reoperation, with the incidence peaking at 8.12% among those aged 30 to 39, followed by a decline
with advancing age. Independent risk factors included cervical disc disorder, cervical spondylosis, and multilevel
surgery, especially for those in their 40s to 60s [3]. Baram et al. [28] examined 507 cases receiving ACDF for
degenerative cervical myelopathy and noted that ASD developed in 14 cases, particularly among patients with
preexisting degenerative changes (Pfirrmann grade >2). However, many recent studies—such as those by Mesregah et
al,, Garcia et al,, and Baram et al.—exclude traumatic cases, complicating the evaluation of cervical ASD diagnosis and
prognosis.

The mechanisms underlying cervical ASD are multifactorial. Two previous studies documented elevated internal stress
at adjacent segments following spinal fusion [29], and a 20% elevation in shear strain at adjacent segments one year
after ACDF [30]. A following study demonstrated a considerable increase in segmental motion and intradiscal pressure at
adjacent levels after fusion, even though the range of motion remained normal, which may accelerate the degenerative
process [31].

SVOA Orthopaedics

163


https://sciencevolks.com/orthopaedics/

Adjacent Segment Disease Occurred in Cervical Spine Due to Trauma Rather Than Degeneration: Observation from Skeletal Scintigraphy in a Case of Tetraplegia

A recent investigation comparing fusion with two levels and single levels showed a 13.68% decrease in range of motion
(ROM), along with increases in stiffness during extension and flexion by 37% and 31%, respectively, suggesting patients
with multi-level fusion requiring more effort to achieve the same ROM as those with single-level fusion [32]. In contrast,
however, a prior study showed a significantly inferior risk of developing ASD in multi-level arthrodesis (12%) compared
to single-level fusion (18%) [26]. Furthermore, a study reported no significant difference in the incidence of ASD
between cases who received ACDF and those who accepted cervical disc arthroplasty, a procedure that preserves the
native ROM [33].

Additionally, the health of adjacent levels may influence the risk of cervical ASD. Lee et al. found a higher proportion of
adjacent segment degeneration in cases who underwent fusional operation for degenerative conditions compared to
those with congenital fusion [34]. Based on these evidence, we propose that the health of the adjacent segment plays a
crucial role in the development of ASD. Regardless of whether the fusion is single-level or multi-level, the surgical
procedure itself may accelerate the aging process. Furthermore, post-surgical ROM might play a more important role
than internal stress in the development of ASD, because the restriction of ROM in adjacent segments following
multi-level fusion might serve as a protective factor against ASD, as it reduces the risk of unintentional overexertion to
achieve angles achievable in a healthy cervical spine. This passive restriction effectively reduces multidirectional forces
on adjacent segments compared to single-level fusion, potentially limiting abnormal loading that could alter cytokine
levels and trigger inflammatory cascades leading to matrix remodeling and osteoarthritis [35]. However, this hypothesis
requires further investigation to be validated.

Limitation

This case report has two limitations. First, the lack of similar cases for comparison means that the sensitivity and
specificity of SPECT/CT in diagnosing cervical ASD remain unclear. Second, we did not have CT or MRI results for direct
comparison with the SPECT/CT findings, and the correlation between CT/MRI and SPECT/CT results warrants further
investigation.

Conclusion

Cervical ASD, which may lack radiographic findings, can be highly frustrating for both patients and physicians. In this
case, SPECT/CT enabled us to diagnose cervical ASD following trauma-related ACDF, demonstrating a straightforward
approach to identifying a complex condition. We recommend SPECT/CT for patients experiencing pain after cervical
spine surgery when standard radiographic findings are inconclusive, as it may provide a more accurate diagnosis.

References

1. McDonald CL, Alsoof D, Glueck ], Osorio C, Stone B, McCluskey L, Diebo BG, Daniels AH, Basques BA. Adjacent seg-
ment disease after spinal fusion. ]BJS Rev. 2023 Jun 12;11(6). doi: 10.2106/]B]S.RVW.23.00028

2. KonglL, Cao ], Wang L, Shen Y. Prevalence of adjacent segment disease following cervical spine surgery: A PRISMA-
compliant systematic review and meta-analysis. Medicine (Baltimore). 2016 Jul;95(27):e4171. doi: 10.1097/
MD.0000000000004171.

3. Shahzad H, Alvarez PM, Pallumeera M, Bhatti N, Yu E, Phillips FM, Khan SN, Singh VK. Exploring the incidence and
risk factors of reoperation for symptomatic adjacent segment disease following cervical decompression and fusion.
N Am Spine Soc J. 2023 Dec 22;17:100305. doi: 10.1016/j.xnsj.2023.100305.

4. Tobert DG, Antoci V, Patel SP, Saadat E, Bono CM. Adjacent segment disease in the cervical and lumbar spine. Clin
Spine Surg. 2017 Apr;30(3):94-101. doi: 10.1097/BSD.0000000000000442.

5. Hunter CW, Carlson ], Yang A, Deer T. Spinal cord stimulation for the treatment of failed neck surgery syndrome:
outcome of a prospective case series. Neuromodulation. 2018 Jul;21(5):495-503. doi: 10.1111/ner.12769.

6. Rajaee SS, Kanim LE, Bae HW. National trends in revision spinal fusion in the USA: patient characteristics and com-
plications. Bone Joint J. 2014 Jun;96-B(6):807-16. doi: 10.1302/0301-620X.96B6.31149.

7. Martin BI, Mirza SK, Spina N, Spiker WR, Lawrence B, Brodke DS. Trends in lumbar fusion procedure rates and asso-
ciated hospital costs for degenerative spinal diseases in the United States, 2004 to 2015. Spine (Phila Pa 1976).
2019;44:369-376.

SVOA Orthopaedics

164


https://sciencevolks.com/orthopaedics/
https://pubmed.ncbi.nlm.nih.gov/37307327/
https://pubmed.ncbi.nlm.nih.gov/37307327/
https://pubmed.ncbi.nlm.nih.gov/27399140/
https://pubmed.ncbi.nlm.nih.gov/27399140/
https://pubmed.ncbi.nlm.nih.gov/27399140/
https://pubmed.ncbi.nlm.nih.gov/38264153/
https://pubmed.ncbi.nlm.nih.gov/38264153/
https://pubmed.ncbi.nlm.nih.gov/38264153/
https://pubmed.ncbi.nlm.nih.gov/27642820/
https://pubmed.ncbi.nlm.nih.gov/27642820/
https://pubmed.ncbi.nlm.nih.gov/29566313/
https://pubmed.ncbi.nlm.nih.gov/29566313/
https://boneandjoint.org.uk/Article/10.1302/0301-620X.96B6.31149
https://boneandjoint.org.uk/Article/10.1302/0301-620X.96B6.31149
https://pubmed.ncbi.nlm.nih.gov/30074971/
https://pubmed.ncbi.nlm.nih.gov/30074971/
https://pubmed.ncbi.nlm.nih.gov/30074971/

Adjacent Segment Disease Occurred in Cervical Spine Due to Trauma Rather Than Degeneration: Observation from Skeletal Scintigraphy in a Case of Tetraplegia

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Sears WR, Sergides IG, Kazemi N, Smith M, White GJ, Osburg B. Incidence and prevalence of surgery at segments
adjacent to a previous posterior lumbar arthrodesis. Spine J. 2011 Jan;11(1):11-20. doi: 10.1016/
j-spinee.2010.09.026.

Alizadeh R, Sharifzadeh SR. Pathogenesis, etiology and treatment of failed back surgery syndrome. Neurochirurgie.
2022 Jul;68(4):426-431. doi: 10.1016/j.neuchi.2021.09.005.

Panjabi MM, White AA 3rd. Basic biomechanics of the spine. Neurosurgery. 1980 Jul;7(1):76-93. doi:
10.1227/00006123-198007000-00014.

Chang ST, Liu CC, Yang WH. Single-photon emission computed tomography/computed tomography (hybrid imag-
ing) in the diagnosis of unilateral facet joint arthritis after internal fixation for atlas fracture. HSOA Journal of Medi-
cine: Study & Research 2019; 2: 010.

Chang ST, Tsai WY. Abrupt swollen bump of the shoulder girdle joint as the first presentation of flare-up in a case of
axial spondyloarthritis. Canadian Journal of Biomedical Research and Technology 2020 November; 3(5): 1-5.

Su CL, Tsai YL, Cheng YY, Chang ST. Meniscus tear presented as bone marrow edema manifested in hybrid images in
skeletal scintigraphy: a case report. Archives of Rheumatology & Arthritis Research 2021;1(3):2021. AR-
ARMS.ID.000513. DOI: 10.33552/ARAR.2021.01.000513.

Mesregah MK, Baker M, Yoon C, Meisel HJ, Hsieh P, Wang JC, Yoon ST, Buser Z; AO Spine Knowledge Forum Degen-
erative. Radiographic risk factors for adjacent segment disease following anterior cervical discectomy and fusion
(ACDF): a systematic review and meta-analysis. Global Spine J. 2024 Sep;14(7):2183-2200. doi:
10.1177/21925682241237500.

Ahn SS, So WS, Ku MG, Kim SH, Kim DW, Lee BH. Radiologic findings and risk factors of adjacent segment degenera-
tion after anterior cervical discectomy and fusion: a retrospective matched cohort study with 3-year follow-up us-
ing MRI. ] Korean Neurosurg Soc. 2016 Mar;59(2):129-36. doi: 10.3340/jkns.2016.59.2.129.

Garcia D, Akinduro 00, De Biase G, Montaser A, Ramirez R, Chen S, Sandhu SJS, Abode-Iyamah K, Nottmeier E. Single
-photon emission computed tomography (SPECT-CT) as a predictor of pain generators in patients undergoing ante-
rior cervical discectomy and fusion (ACDF) for axial cervical pain. Cureus. 2024 Apr 23;16(4):e58821. doi: 10.7759/
cureus.58821.

Koppula BR, Morton KA, Al-Dulaimi R, Fine GC, Damme NM, Brown RK]. SPECT/CT in the evaluation of suspected
skeletal pathology. Tomography. 2021 Oct 11;7(4):581-605. doi: 10.3390/tomography7040050.

Van den Wyngaert T, Elvas F, De Schepper S, Kennedy JA, Israel 0. SPECT/CT: standing on the shoulders of giants, it
is time to reach for the sky! ] Nucl Med. 2020 Sep;61(9):1284-1291. doi: 10.2967 /jnumed.119.236943.

Tung CC, Tung SC, Chang ST. Adjacent segment disease of lumbosacral spines with lower limb pain and tightness
after spinal fusion: observation from SPECT/CT scintigraphy. International Journal of Research in Medical and Clini-
cal Science 2023;1(2):101-107.

Huang YL, Chang ST. High-riding conus medullaris syndrome: a case report and literature review-its comparison
with cauda equina syndrome. Tomography 2023 Oct 27;9(6):1999-2005. doi: 10.3390/tomography9060156.

Guo CY, Hsu HH, Lai CY, Chang ST. Involvement of knee and foot pathology presenting as an accompanying sign in a
soldier of synovitis, acne, pustulosis, hyperostosis, and osteitis (SAPHO) syndrome. MOJ Orthopedics & Rheumatolo-
gy 2023 August 25;15(4):156-158. DOI: 10.15406/mojor.2023.15.00638.

Tee DAG, Huang TY, Lai CY, Chang ST. The utilization of single photon emission computed tomography/computed
tomography (SPECT/CT) for detecting early-phase diffuse idiopathic skeletal hyperostosis. International Journal of
Clinical Studies & Medical Case Reports 2023 May 24; 26(4):1-4. DOI: 10.46998/1JCMCR.2023.26.000645.

Huang TY, Tee DAG, Lai CY, Chang ST. Subclinical rib fractures detected by SPECT/CT imaging in a patient with
chest wall pain following a car accident. MOJ Orthopedics & Rheumatology 2023 March 24; 15(2):50-55.
DOI: 10.15406/mojor.2023.15.00617.

Lin CY, Chao TC, Chiu CH, Kuo YC, Chang ST. Coexistence of sacroiliitis and facet joint syndrome in an aged lady of
Sjogren’s syndrome: unexpected involvement of symphysis pubis. International Journal of Clinical Studies & Medi-
cal Case Reports 2024 October 30; 45(2):005. DOI1:10.46998/IJCMCR.2024.45.001110.

Tee DAG, Chang ST. Appearance of facet joint syndrome in a case of chronic sacroiliitis: Evidenced from quantitative
sacroiliac scintigraphy and dual images of SPECT-CT. International Journal of Frontiers in Biology and Pharmacy
Research 2024, 05(01):019-023. DOI: https://doi.org/10.53294/ijfbpr.2024.5.1.0028.

SVOA Orthopaedics

165


https://sciencevolks.com/orthopaedics/
https://pubmed.ncbi.nlm.nih.gov/21168094/
https://pubmed.ncbi.nlm.nih.gov/21168094/
https://pubmed.ncbi.nlm.nih.gov/21168094/
https://pubmed.ncbi.nlm.nih.gov/34543614/
https://pubmed.ncbi.nlm.nih.gov/34543614/
https://pubmed.ncbi.nlm.nih.gov/7413053/
https://pubmed.ncbi.nlm.nih.gov/7413053/
https://www.heraldopenaccess.us/article_pdf/45/single-photon-emission-computed-tomography-computed-tomography-hybrid-imaging-in-the-diagnosis-of-unilateral-facet-joint-arthritis-after-internal-fixation-for-atlas-fracture.pdf
https://www.heraldopenaccess.us/article_pdf/45/single-photon-emission-computed-tomography-computed-tomography-hybrid-imaging-in-the-diagnosis-of-unilateral-facet-joint-arthritis-after-internal-fixation-for-atlas-fracture.pdf
https://www.heraldopenaccess.us/article_pdf/45/single-photon-emission-computed-tomography-computed-tomography-hybrid-imaging-in-the-diagnosis-of-unilateral-facet-joint-arthritis-after-internal-fixation-for-atlas-fracture.pdf
https://biomedress.com/pdf/CJBRT-20-35-071.pdf
https://biomedress.com/pdf/CJBRT-20-35-071.pdf
https://pubmed.ncbi.nlm.nih.gov/38469858/
https://pubmed.ncbi.nlm.nih.gov/38469858/
https://pubmed.ncbi.nlm.nih.gov/38469858/
https://pubmed.ncbi.nlm.nih.gov/38469858/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4783478/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4783478/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4783478/
https://pubmed.ncbi.nlm.nih.gov/38784355/
https://pubmed.ncbi.nlm.nih.gov/38784355/
https://pubmed.ncbi.nlm.nih.gov/38784355/
https://pubmed.ncbi.nlm.nih.gov/38784355/
https://pubmed.ncbi.nlm.nih.gov/34698290/
https://pubmed.ncbi.nlm.nih.gov/34698290/
https://pubmed.ncbi.nlm.nih.gov/32620702/
https://pubmed.ncbi.nlm.nih.gov/32620702/
https://pubmed.ncbi.nlm.nih.gov/37987342/
https://pubmed.ncbi.nlm.nih.gov/37987342/
https://medcraveonline.com/MOJOR/involvement-of-knee-and-foot-pathology-presenting-as-an-accompanying-sign-in-a-soldier-of-synovitis-acne-pustulosis-hyperostosis-and-osteitis-sapho-syndrome.html
https://medcraveonline.com/MOJOR/involvement-of-knee-and-foot-pathology-presenting-as-an-accompanying-sign-in-a-soldier-of-synovitis-acne-pustulosis-hyperostosis-and-osteitis-sapho-syndrome.html
https://medcraveonline.com/MOJOR/involvement-of-knee-and-foot-pathology-presenting-as-an-accompanying-sign-in-a-soldier-of-synovitis-acne-pustulosis-hyperostosis-and-osteitis-sapho-syndrome.html
https://ijclinmedcasereports.com/pdf/IJCMCR-CR-00645.pdf
https://ijclinmedcasereports.com/pdf/IJCMCR-CR-00645.pdf
https://ijclinmedcasereports.com/pdf/IJCMCR-CR-00645.pdf
https://ijclinmedcasereports.com/pdf/IJCMCR-CR-01110.pdf
https://ijclinmedcasereports.com/pdf/IJCMCR-CR-01110.pdf
https://ijclinmedcasereports.com/pdf/IJCMCR-CR-01110.pdf

Adjacent Segment Disease Occurred in Cervical Spine Due to Trauma Rather Than Degeneration: Observation from Skeletal Scintigraphy in a Case of Tetraplegia

26. Hilibrand AS, Carlson GD, Palumbo MA, Jones PK, Bohlman HH. Radiculopathy and myelopathy at segments adjacent
to the site of a previous anterior cervical arthrodesis. ] Bone Joint Surg Am. 1999 Apr;81(4):519-28. doi:
10.2106/00004623-199904000-00009.

27. Van Eck CF, Regan C, Donaldson WF, Kang ]D, Lee ]JY. The revision rate and occurrence of adjacent segment disease
after anterior cervical discectomy and fusion: a study of 672 consecutive patients.Spine (Phila Pa 1976). 2014 Dec
15;39(26):2143-7. doi: 10.1097/BRS.0000000000000636.

28. Baram A, Capo G, Riva M, Brembilla C, Rosellini E, De Robertis M, Servadei F, Pessina F, Fornari M. Monocentric ret-
rospective analysis of clinical outcomes, complications, and adjacent segment disease in 507 patients undergoing
anterior cervical discectomy and fusion for degenerative cervical myelopathy. World Neurosurg. 2024
Sep;189:e1049-e1056. doi: 10.1016/j.wneu.2024.07.079.

29. Maiman DJ, Kumaresan S, Yoganandan N, Pintar FA. Biomechanical effect of anterior cervical spine fusion on adja-
cent segments. Biomed Mater Eng. 1999;9(1):27-38. PMID: 10436851

30. Matsunaga S, Kabayama S, Yamamoto T, Yone K, Sakou T, Nakanishi K. Strain on intervertebral discs after anterior
cervical decompression and fusion. Spine (Phila Pa 1976). 1999 Apr 1;24(7):670-5. doi: 10.1097/00007632-
199904010-00011.

31. Eck]C, Humphreys SC, Lim TH, Jeong ST, Kim ]G, Hodges SD, An HS. Biomechanical study on the effect of cervical
spine fusion on adjacent-level intradiscal pressure and segmental motion. Spine (Phila Pa 1976). 2002 Nov 15;27
(22):2431-4. doi: 10.1097/00007632-200211150-00003.

32. Prasarn ML, Baria D, Milne E, Latta L, Sukovich W. Adjacent-level biomechanics after single versus multilevel cervi-
cal spine fusion. ] Neurosurg Spine. 2012 Feb;16(2):172-7. doi: 10.3171/2011.10.SPINE11116.

33. Maldonado CV, Paz RD, Martin CB. Adjacent-level degeneration after cervical disc arthroplasty versus fusion. Eur
Spine J. 2011 Aug;20 Suppl 3(Suppl 3):403-7. doi: 10.1007/s00586-011-1916-1.

34. Lee M], Dettori JR, Standaert CJ, Ely CG, Chapman JR. Indication for spinal fusion and the risk of adjacent segment
pathology: does reason for fusion affect risk? A systematic review. Spine (Phila Pa 1976). 2012 Oct 15;37(22
Suppl):S40-51. doi: 10.1097/BRS.0b013e31826ca9b1.

35. Tobert DG, Antoci V, Patel SP, Saadat E, Bono CM. Adjacent segment disease in the cervical and lumbar spine. Clin
Spine Surg. 2017 Apr;30(3):94-101. doi: 10.1097/BSD.0000000000000442.

Citation: Chen BJ, Hsiao WH, Chang ST. Adjacent Segment Disease Occurred in Cervical Spine Due to Trauma
Rather Than Degeneration: Observation from Skeletal Scintigraphy in a Case of Tetraplegia. SVOA Orthopaedics 2024, 4:6,
161-166. doi: 10.58624/SVOAOR.2024.04.085

Copyright: © 2024 All rights reserved by Chang ST and other authors. This is an open access article distributed under
the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

SVOA Orthopaedics

166


https://sciencevolks.com/orthopaedics/
https://pubmed.ncbi.nlm.nih.gov/10225797/
https://pubmed.ncbi.nlm.nih.gov/10225797/
https://pubmed.ncbi.nlm.nih.gov/10225797/
https://pubmed.ncbi.nlm.nih.gov/25271512/
https://pubmed.ncbi.nlm.nih.gov/25271512/
https://pubmed.ncbi.nlm.nih.gov/25271512/
https://pubmed.ncbi.nlm.nih.gov/9253091/
https://pubmed.ncbi.nlm.nih.gov/9253091/
https://pubmed.ncbi.nlm.nih.gov/9253091/
https://pubmed.ncbi.nlm.nih.gov/9253091/
https://pubmed.ncbi.nlm.nih.gov/10436851/
https://pubmed.ncbi.nlm.nih.gov/10436851/
https://pubmed.ncbi.nlm.nih.gov/10209796/
https://pubmed.ncbi.nlm.nih.gov/10209796/
https://pubmed.ncbi.nlm.nih.gov/10209796/
https://pubmed.ncbi.nlm.nih.gov/12435970/
https://pubmed.ncbi.nlm.nih.gov/12435970/
https://pubmed.ncbi.nlm.nih.gov/12435970/
https://pubmed.ncbi.nlm.nih.gov/22136389/
https://pubmed.ncbi.nlm.nih.gov/22136389/
https://pubmed.ncbi.nlm.nih.gov/21796395/
https://pubmed.ncbi.nlm.nih.gov/21796395/
https://pubmed.ncbi.nlm.nih.gov/22872219/
https://pubmed.ncbi.nlm.nih.gov/22872219/
https://pubmed.ncbi.nlm.nih.gov/22872219/
https://pubmed.ncbi.nlm.nih.gov/27642820/
https://pubmed.ncbi.nlm.nih.gov/27642820/

