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BACKGROUND: Spinal gout is uncommon. The clinical manifestations of spinal gout are not characteristic. Huge tophi can invade
the vertebral joints and protrude into the spinal canal, even causing spinal canal stenosis, which may result in irreparable spinal
cord injury. Therefore, early diagnosis and treatment is very important. Summarizing the imaging features of spinal gout may help
clinicians with an early diagnosis and promptly intervention.
STUDY DESIGN: Retrospective case series.
OBJECTIVES: To describe the findings from computed tomography (CT) images of spinal gout, including the tophi location, growth
pattern, involvement of adjacent joints, and differentiation from other spinal lesions.
METHODS: We analyzed CT images from the atlantoaxial joint and lumbar spine in 17 cases with spinal gout.
RESULTS: 17 cases had tophi as high-density masses. 14 (82.4%) cases involved lumbar facet joints, including 7(41.2%)cases
involving single vertebral facet joints and 7(41.2%) cases involving multiple vertebral facets. CT imaging showed bone resorption
and erosion of the facet joints, as well as narrowing of the joint space. The other three cases (17.6%) involved the atlantoaxial joint,
showing a high-density mass around the odontoid process with bone resorption and invasion under the articular surface. One case
was secondary to a pathological fracture. Four cases (23.6%) showed a huge mass protruding into the spinal canal where the nerve
root was compressed, and even spinal cord injury, leading to serious lower back pain symptomatic of brachial plexus or sciatic
nerve compression, and even affected the motor function of lower limbs.
CONCLUSIONS: In cases with gouty arthritis involving the axial spine, the lower lumbar spine is mainly involved, high-density tophi
grow forward and backward around the facet joints, CT image shows bone resorption, erosion of facet joints, and narrowing of the
joint space. With atlantoaxial joint involvement, there was evidence of bone resorption combined with joint.
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INTRODUCTION
Gout is a rheumatic metabolic disease associated with hyperur-
icemia which causes uric acid deposition and may result in gouty
arthritis, uric acid nephropathy, and kidney stones. The incidence
rate of gout in China is increasing gradually. Worldwide, patients
tend to be younger and the incidence rate in coastal areas or
economically developed areas is higher, mostly due to the
different dietary patterns [1, 2]. Clinical cases are divided into
the acute, intermittent, and chronic phases.
Gouty arthritis is a metabolic disease. Due to the high level of

uric acid in the blood, sodium urate crystals deposit in the bone
joints, causing a local inflammatory reaction and bone tissue
destruction. The pathological basis of gouty arthritis is the
formation of a gout stone, which is manifested as nodular gout
stones, often occurring in the foot, ankle, knee, and other wedge
joints [3]. Gouty arthritis in the spine is rare [4]. In this study,
computed tomography (CT) imaging data from 17 individuals with
spinal gout mainly involving the lumbar facet joint and
atlantoaxial joint were collected and analyzed to describe the
clinical manifestations of the disease.

METHODS
Cases
Seventeen individuals diagnosed with axial gout receiving CT imaging
between January 2012 and December 2020 were included. All 17 cases
were adult males. In total, 14 cases (82.4%) involved the lumbar facet joint,
2 cases (11.8%) involved both lumbar facet and atlantoaxial joints, and 1
case (5.9%) involved the atlantoaxial joint. The ages of the participants
ranged from 23 to 85 years old.

Data collection
CT imaging data and clinical data of all cases were collected, including uric
acid levels, pathological results or past medical history to confirm that they
had gout. All cases received CT examinations.

Scanning method
To scan, a “GE BrightSpeed 16 CT System or Siemens Definition AS 64 CT
System was used. The scanning slice thickness was 2mm and the interval
was 2mm. After scanning, the original image was post-processed and
multiplanar reconstruction of the coronal and sagittal planes was
performed. The reconstruction slice thickness and interval were 2 mm.
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Imaging studies
All images were independently analyzed by two radiologists with more
than 10 years of clinical experience. The specific imaging evaluation
parameters include the location, size, shape, and characteristics of the
tophi, degree of bone erosion under the articular surface, presence of
secondary pathological fractures, spinal stenosis.

RESULTS
In total, 17 cases were diagnosed with gout by a clinical,
laboratory, or pathological examination. Of these, 11 cases had
surgical and pathological evidence of gout stones in the spine or
other parts of the body. Among the other cases, 4 cases had
typical gout appearing in the joints and other parts of the body
diagnosed by X-ray or B-ultrasound (not including CT or MRI).
The remaining 2 cases had a history of chronic gout lasting for
several years. All cases received CT examination, of which 9 cases
also received X-ray or magnetic resonance imaging (MRI)
examination of other joints, which confirmed the existence of
gouty arthritis.
CT images in 17 cases showed the tophi as high-density masses.

14 (82.4%) cases involved lumbar facet joints, including 7 (41.2%)
cases involving single vertebral facet joints and 7 (41.2%) cases
involving multiple vertebral facets. CT imaging showed bone
resorption and erosion of the facet joints, as well as narrowing of
the joint space.The other 3 cases (17.6%) involved the atlantoaxial
joint, showed high-density tophi around the odontoid process
with bone resorption and invasion under the articular surface
(Fig. 1). One case was secondary to a pathological fracture. In 4
cases (23.6%), the huge tophi protruding into the spinal canal
where the nerve root was compressed, and even spinal cord
injury, leading to serious lower back pain symptomatic of brachial
plexus or sciatic nerve compression, and even affected the motor
function of lower limbs (Fig. 2).

DISCUSSION
This study aimed to analyze CT imaging data from 17 individuals
with spinal gout mainly involving the lumbar facet joint and

atlantoaxial joint to describe the clinical manifestations of the
disease. Our results indicate that most gouty deposits involved the
lumbar facet joints.
It is known that limb joints are the most frequently involved

joints in gouty arthritis, including the first toe metatarsal,
cuneiform, ankle, knee, wrist, and elbow joints, for example.
Gouty arthritis usually involves monoarticular. In this group of
cases, seven patients involved multiple vertebral facets.The
pathological basis of this disease is the deposition of urate in
the joint or bursa, which can lead to inflammation of the
surrounding soft tissue and slowly erode the surface of the bone,
from the outside to the inside, leading to bone absorption and
destruction. Individuals with gouty arthritis usually experience
pain and limited activity because of inflammation and bone
marrow edema in diseased joints [5–8].
The cases presented herein mainly involved the facet joints.

Spinal stenosis caused by tophi led to compression of nerve roots
and resulted in numbness of limbs in some cases. The tophi shows
a huge mass in few cases, invades the spinal canal and
compresses the spinal cord, resulting in spinal cord injury, which
needs surgical resection. Gouty arthritis that occurred in the
atlantoaxial joint because of the deposition of tophi, resulted in
atlantoaxial space stenosis. At the same time, despite facet joint or
atlantoaxial joint involvement, when there was inflammation on
the articular surface, the cases experienced pain in that joint.
Previously, it was thought that gouty arthritis of the axial spine
was rare [8], but one recent study [9] reports that gouty arthritis
involving the axial spine is more common than previously
thought. We need early detection and treatment to avoid spinal
canal stenosis, nerve compression or spinal cord injury caused by
spinal gout, because spinal cord injury is often difficult to recover.
Gout is mainly diagnosed by clinical symptoms, laboratory results,

and image findings. In 1977, the American Rheumatic Society
established the classification standard of gout. First, the diagnosis of
gout must be based on the presence of urate crystals in the synovial
fluid or urate crystals in the tophi confirmed by chemical assay or
seen via microscope. In addition to clinical and laboratory findings,
gout can be classified by the asymmetric intra-articular swelling or

Fig. 1 CT of spinal gout in atlantoaxial joint. Shows a high-density tophi around the odontoid process (A), with bone absorption under the
atlantoaxial joint surface (B).
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non-erosive subcortical bone cysts confirmed by X-ray, which
reflects the importance of imaging in the diagnosis of gout.
We based our consensus for diagnostic criteria on domestic and

foreign gout-related disease guidelines which link key clinical
indicators such as high blood uric acid levels, urate deposition,
and inflammatory reaction, with the development of gout [10]. In
2015 [11], the American College of Rheumatology and the
European Anti-rheumatic League jointly developed a classification
system for gout, which reinforces the importance of imaging in
diagnosis. Specifically, the identification of urate deposits in joints
or bursae by dual-energy CT and ultrasound and identification of
gouty bone lesions by x-ray plain film are included. The
classification system also suggests that a non-invasive diagnosis
of gout can be achieved by combining clinical symptoms, uric acid
level, and image findings. Domestic and foreign researchers have
pointed out that dual-energy CT can more accurately detect urate
deposition in the joint area due to the composition of urate which
has a high imaging sensitivity [12, 13]. Studies that compared
results of ultrasound with those of CT and MRI [14] found that CT
findings were highly consistent with the pathologic anatomy in
the evaluation of tophus and bone destruction [15]. However,
most of the imaging studies on gouty arthritis focus on the large
joints of the upper and lower limbs, while the imaging findings of
cristae gout are less known, appearing mostly in case reports. The
results of this study are similar to those of Zhi [16] Ming [17],
however, the disadvantage is that we included only plain spiral CT
instead of dual-energy CT. For further analysis of tophus, this
needs to be supplemented in future work.
Spinal gout mainly involved the facet joints and atlantoaxial

joints in the present study. Image findings showed that bone
resorption occurred under the articular surface, accompanied by
high-density tophi around the joint, which are characteristic
imaging manifestations. In this group of cases, 14 cases involving
lumbar facet joints, with different sizes of gout stones. The images
showed high-density urate mass around the facet joints, due to
the urate mainly deposited in the articular cartilage or synovium.
The synovium is located at the edge of the facet and there are
synovial folds between facets. The tophi develop behind the facet
at first and then it forms forward and backward around the facet.
Spinal gout is usually induced by facet joint inflammation due to
bursitis and then develops into gouty arthritis. Some scholars
suggest that the most common occurrence is in the lumbar spine
in cases of spinal gout [18]. In the spine, the lumbar spine is the
most load-bearing region, and spinal gout affects the facet joints
of L4/5 or L5/S1 most commonly [19]. Some research suggests
that the cause of gouty arthritis in the lower lumbar facet joint
may be related to blood supply disorders and low pH value
[20, 21]. This group of cases involving multiple joints showed that
tophi involving the right facet was more serious than that on the
left, and the bone resorption under the right facet was more

obvious than that on the left. This may be because most people
move their right limb more frequently than their left limb.
In the present study, three cases of atlantoaxial joint involve-

ment showed high-density tophi around the odontoid process,
accompanied by bone absorption under the atlantoaxial joint
surface. Two cases had been living with gout for decades
accompanied by serious gouty arthritis in many joints and
subcutaneous extensive gout nodules. The bone resorption in
other areas with gouty arthritis was more serious than that in the
atlantoaxial joint, and the tophi were more extensive. We assume
that atlantoaxial gouty arthritis may appear later compared to
gout in other areas, however, the number of cases in this group is
small and the results cannot be statistically analyzed.
In this group, four cases of tophi showed a huge mass, three

cases involved the lumbar facet joint, one case involved the
atlantoaxial joint, with obvious bone absorption and erosion of the
involved joints, a pressed nerve root, and a narrowed neurocanal,
and even spinal cord compression in some cases. All the cases
were young men (23–39 years old) All of them experience acute
attacks of neck pain, as well as lower back and shoulder pain. They
all experienced rapid development of their symptoms. The
imaging finding in each case was a high-density huge mass,
which can easily be misdiagnosed as a chondrogenic tumor. The
differential characteristics for gout are that the huge mass
develops forward and backward around the facet joint, there is
no obvious soft tissue mass around the huge mass, and the
muscle is compressed. Combined with the laboratory findings of
the case, correct diagnoses are possible.
Rheumatoid arthritis is one possible differential diagnosis in the

present cases. Rheumatoid arthritis mainly occurs in middle-aged
women, which is characterized by multiple and nonspecific
chronic arthritis. This is different from gouty arthritis as it usually
involves bilateral symmetrical joints, most often involving the
small joints of the hands and feet. Rheumatoid arthritis involving
the atlantoaxial joint results in bone resorption of the atlantoaxial
joint without tophi. Differential diagnosis can be made in
combination with the laboratory results and clinical manifesta-
tions of the patien, such as positive rheumatoid factor, increased
erythrocyte sedimentation rate, and stiffness of the affected joint.
In addition, gout can be misdiagnosed as degenerative osteoar-

thritis of the spine. Degenerative osteoarthritis of the spine usually
occurs in middle-aged and elderly patients, and there are usually
severe degenerative changes of the spine, including degenerative
changes of facet joints and intervertebral discs. Degenerative
osteoarthritis involving the facet joint usually presents as a
narrowing of the facet joint space, bone hyperplasia, sclerosis under
the articular surface, formation of marginal osteophytes, usually
without bone absorption under the articular surface, and no tophi
around the joint. Combined with the overall condition of the
patient’s spine, a differential diagnosis can be made.

Fig. 2 CT of spinal gout in lumbar vertebral facet joint. Shows a huge high-density tophi around the vertebral facet joint (A), which extends
into the spinal canal, resulting in spinal canal stenosis, nerve root compression (B), and bone absorption under the vertebral facet joint (C).
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In the study by Martins [11], it is pointed out that hyperuricemia
without treatment may cause spinal tophi deposition. Therefore,
the primary treatment of spinal gouty arthritis is to reduce the
concentration of uric acid and take analgesic drugs to relieve the
symptoms associated with lower back pain [9], as well as dietary
intervention. In order to avoid severe paraplegia, early surgical
intervention to relieve the numbness and weakness of limbs
caused by the compression of tophi is recommended. However,
there are also some patients without nerve compression or low
back pain. These patients need combined imaging and laboratory
examination to make the correct diagnosis and treatment to avoid
future symptoms [22–28].
There are some limitations of this study to consider. There were

a small number of cases for the analysis, and only three cases
involving the atlantoaxial joint. Therefore, more data are needed
to explore the imaging parameters for diagnosis. With future
studies to understand the imaging features, combined with the
differential diagnosis features of other lesions, we can improve the
accuracy of imaging diagnosis, provide advice and basis for early
clinical treatment, and avoid more serious consequences caused
by delayed treatment.

CONCLUSIONS
The clinical manifestations of spine gout are not reliably
characteristic. The main manifestations are pain caused by arthritis
of the affected area or symptoms caused by nerve compression by
tophi. However, CT imaging manifestations of spine gout have
certain reliable characteristics. The results from this group of cases
suggest that spine gout initially involves the lower lumbar spine,
the high-density mass accumulates forward and backward around
the facet joints, and that it is accompanied by bone absorption
and erosion under the facet joints. Huge tophi can protrude into
the spinal canal, causing spinal canal stenosis and even spinal cord
compression, resulting in irreparable spinal cord injury. Therefore,
early diagnosis and treatment is very important. Further, when the
atlantoaxial joint is involved, the bone absorption combined with
tophi is evident. Combined with the laboratory findings, we can
distinguish the diagnosis from rheumatoid arthritis.

DATA AVAILABILITY
All data were uploaded and saved in our hospital. If necessary, you can contact the
corresponding author for accessived.
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