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Abstract 

Objective The aim of the present study was to assess the effect of posterior decompression, fusion and fixation in 
the treatment of spinal gout. Spinal gout is a disease of gouty arthritis involving the spine, which can affect all seg-
ments of the spine. At present, the etiology and pathogenesis of spinal gout are not clear, and there are no definite 
methods for the treatment of spinal gout.

Methods This was a case series of seven patients (seven men) who underwent posterior decompression, fusion and 
fixation in the treatment of spinal gout between January 2016 and January 2020. Physical examination, radiography, 
CT, MRI, Japanese Orthopaedic Association (JOA) score and visual analog scale (VAS) score were used to evaluate the 
effect of this procedure. All patients were followed up every 3 months. The evaluation time point was 12 months after 
the operation. Comparisons of the functional indexes of the patients before and after the operation were performed 
using SPSS 22.0 (IBM, Armonk, NY, USA).

Results The JOA score was 13.43 ± 6.55 and the VAS score was 7.43 ± 1.51 preoperatively. The JOA score was 
24.43 ± 3.74 and the VAS score was 0.86 ± 0.90 postoperatively at 12 months after surgery. At 12 months after surgery, 
the JOA and VAS score showed significant improvements when compared with those before surgery (P = 0.004 and 
P = 0.002, respectively). None of the patients had re-surgery of the gout due to actively and reasonably controlling 
uric acid. No loosening or displacement of screws was reported. There was only one screw tail cap loosening. Radio-
graphic examination revealed that there was no obvious accumulation of gout or surrounding bone destruction, and 
the segmental instability was significantly improved. There was no progressive aggravation of neurological symptoms 
of the seven patients.

Conclusions Posterior approach decompression, fusion and fixation can stabilize the vertebral body, remove gout 
and directly relieve local spinal cord compression. The method is a reliable surgical choice for the treatment of spinal 
gout.
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Introduction
Spinal gout is a disease of gouty arthritis involving 
the spine, which can affect all segments of the spine. It 
is common in patients with long-term gout or hyper-
uricemia. Clinically, it can have symptoms of back pain, 
especially nerve compression symptoms such as limb 
numbness and arthralgia, and even paralysis [1]. In 1950, 
Kersley reported a complex case with hyperuricemia 
and softening and subluxation of the first cervical verte-
bra and splenomegaly [2]. Vinstein AL showed narrow-
ing of the intervertebral disk space at C3–4 and erosive 
changes in the end-plate and odontoid process due to 
gout [3]. Steven K. Magid MD demonstrated the spi-
nal cord compression of a 50-year-old postmenopausal 
woman by tophi [4]. Spinal gout used to be recognized 
as a rare manifestation of gout, but recently, accruing 
cases have been reported. De Mello et al. demonstrated 
a high prevalence of axial gout not associated with spine 
symptoms with a total of forty-two patients with gout [5]. 
Toprover et al. reviewed 131 previously reported cases of 
spinal involvement in gout and conclude that spinal gout 
may be common and an underappreciated source of axial 
pain [6]. Ding reported a rare case of tophaceous gout in 
thoracic spine and reviewed a large number of vertebral 
gout in order and brought forth conclusions that gout 
can be involved in any spine level and the probability of 
occurrence of thoracic spine gout is 17.8% while the pro-
portion of lumbar vertebrae and cervical vertebrae were 
38% and 24.8%, respectively. Gout happens most in the 
cervical spine is C4, in the thoracic spine is T9 and in the 
lumbar vertebra is L5 [7].

At present, the etiology and pathogenesis of spinal gout 
are not clear, and there are no definite methods for the 
treatment of spinal gout. This paper retrospectively ana-
lyzed the clinical data of seven patients with spinal gout 
treated by posterior spinal decompression, fusion and 
fixation in zhongshan hospital of traditional Chinese 
medicine from January 2016 to January 2020, evaluated 
the efficacy of posterior spinal decompression, fusion and 
fixation in the treatment of 7 cases of spinal gout, and 
provided ideas for the selection of surgical methods for 
the treatment of spinal gout.

Methods
Diagnostic criteria, inclusion criteria, and exclusion criteria
Diagnostic criteria
The diagnosis of spinal gout was made by combining the 
positive serum uric acid. The physical examination, radi-
ography, CT and MRI could be used to confirm the diag-
nosis. The tissue during the operation was taken out for 
pathological examination, and the result was indicating 
gout.

Inclusion criteria
The inclusion criteria were: (1) patients 18 to 75 years old 
who were diagnosed with spinal gout; (2) patients who 
underwent posterior decompression, fusion and fixation; 
and (3) all the follow-up data for serum uric acid, physi-
cal examination, radiography, CT, MRI, Japanese Ortho-
paedic Association (JOA) score and visual analog scale 
(VAS) score had been collected.

Exclusion criteria
The exclusion criteria were: (1) patients who disagreed 
with the surgical plan, were unwilling to participate in 
experimental research, or did not cooperate with the 
treatment; (2) patients with complications such as serious 
cardiovascular and cerebrovascular diseases, and liver, 
kidney or hematopoietic system diseases; (3) patients 
with fever or skin allergies, with mental illness or Alzhei-
mer’s disease.

General data
From January 2016 to January 2020, seven patients 
diagnosed with spinal gout by serum uric acid, physical 
examination, radiography, CT, MRI were admitted to our 
hospital. The patients were all men with a mean age of 
52.57 ± 20.98  years. The medical history of the patients 
was range from 4  days to 2  years. Follow-up was per-
formed in all seven patients. The mean follow-up was 
3.14 ± 9.4 months (range from 2 to 5 years). The suffered 
segments were C1, C2, L3, L4, L5 and S1 (Table 1).

Treatment
All patients were prone position and underwent general 
anesthesia. Make a posterior median incision centered on 
the affected vertebra, peel off the fascia and muscles on 
both sides, and expose the vertebra. We should insert the 
screws, place the titanium rod for connection and apply 
the tail cap. And then we opened the posterior lamina of 
the spinal canal for decompression, and remove the gout 
in the spinal canal. At the same time, after the treatment 
of intervertebral space, an appropriate amount of autolo-
gous bone and interbody fusion cage or rear bone graft 
should be implanted. For the cases with gout invasion of 
vertebral lamina, pedicle and vertebral body, the whole 
vertebral lamina decompression should be adopted to com-
pletely remove the gout. A large number of gout had a clear 
boundary with the surrounding muscle tissue. It could be 
seen that the gout capsule exists, but the boundary with 
bone tissue was unclear, which may erode the vertebral 
lamina, vertebral body and spinal facet joint capsule. The 
intervertebral disc was mostly well preserved. Gout usu-
ally enters the spinal canal and adheres to the spinal cord 
and cauda equina. After separation and decompression, 



Page 3 of 9Zhou et al. Journal of Orthopaedic Surgery and Research          (2023) 18:303  

Ta
bl

e 
1 

C
lin

ic
al

 c
ha

ra
ct

er
s 

an
d 

sp
in

al
 c

om
pr

es
si

on
 o

f t
he

 p
at

ie
nt

s 
w

ith
 to

ph
ac

eo
us

 g
ou

t o
f t

he
 s

pi
ne

G
en

er
al

 d
at

a 
of

 th
e 

pa
tie

nt
s 

ar
e 

sh
ow

n 
in

 T
ab

le
 1

. M
: m

al
e;

 H
T:

 h
is

to
ry

; Y
: y

es
; N

: n
o

Ca
se

A
ge

Se
x

H
T 

of
 

G
ou

t 
(Y

/N
)

Se
ru

m
 

ur
ic

 a
ci

d 
(u

m
ol

/L
)

H
T 

of
 s

ym
pt

om
Fo

llo
w

-u
p 

pe
ri

od
Cl

in
ic

al
 fe

at
ur

es
N

eu
ro

lo
gi

ca
l 

pr
es

en
ta

tio
n

In
vo

lv
ed

 
ve

rt
eb

ra
l 

le
ve

l

Co
m

pr
es

si
on

 
po

si
tio

n
Tr

ea
tm

en
t

1
26

M
Y

67
0

6 
m

on
th

s
2 

ye
ar

s
N

um
bn

es
s 

of
 b

ot
h 

bu
tt

oc
ks

, r
ad

ia
tio

n 
pa

in
 o

f b
ot

h 
lo

w
er

 
lim

bs

Bi
la

te
ra

l d
or

sa
lis

 e
xt

en
-

so
r a

nd
 p

la
nt

ar
 fl

ex
or

 
st

re
ng

th
 (4

/5
), 

pe
ria

na
l 

nu
m

bn
es

s

L4
–S

1
Er

os
io

n 
ov

er
 a

dj
ac

en
t 

ve
rt

eb
ra

l b
od

ie
s, 

fa
ce

t 
ar

tic
ul

at
io

n 
an

d 
la

m
in

a 
at

ta
ch

m
en

ts
, p

os
te

rio
r 

sp
in

al
 c

or
d 

an
d 

ne
rv

e 
ro

ot
s

Su
rg

er
y 

of
 p

os
te

rio
r 

de
co

m
pr

es
si

on
, L

3–
S1

 
fu

si
on

 a
nd

 fi
xa

tio
n

2
74

M
N

/
2 

ye
ar

s
5 

ye
ar

s
Ba

ck
 p

ai
n,

 fo
llo

w
ed

 
by

 b
ot

h 
lo

w
er

 li
m

bs
 

w
ea

kn
es

s 
an

d 
ra

di
a-

tio
n 

pa
in

Lo
w

er
 le

gs
 w

ea
kn

es
s 

(2
/5

), 
ab

se
nt

 k
ne

e 
je

rk
 

re
fle

xe
s, 

w
ea

kn
es

s 
of

 te
st

ic
ul

ar
 re

fle
x,

 
an

al
 re

fle
x 

an
d 

se
lla

r 
se

ns
at

io
n

L4
/5

L4
/5

 fa
ce

t a
rt

ic
ul

at
io

n,
 

po
st

er
io

r s
pi

na
l c

or
d 

an
d 

ne
rv

e 
ro

ot
s

Su
rg

er
y 

of
 p

os
te

rio
r 

de
co

m
pr

es
si

on
, L

2–
L5

 
fu

si
on

 a
nd

 fi
xa

tio
n

3
76

M
Y

51
8

1 
m

on
th

3 
ye

ar
s

Ba
ck

 p
ai

n,
 fo

llo
w

ed
 b

y 
bo

th
 lo

w
er

 li
m

bs
 ra

di
a-

tio
n 

pa
in

N
O

L5
/S

1
Sp

in
al

 c
or

d
Su

rg
er

y 
of

 p
os

te
rio

r 
de

co
m

pr
es

si
on

, L
5/

S1
 

fu
si

on
 a

nd
 fi

xa
tio

n

4
23

M
Y

56
2

4 
da

ys
3 

ye
ar

s
N

ec
k 

oc
ci

pi
ta

l p
ai

n
N

O
C

1/
2

A
tla

nt
oa

xi
al

 p
at

ho
lo

gi
-

ca
l f

ra
ct

ur
e

Po
st

er
io

r a
tla

nt
oa

xi
al

 
ili

ac
 b

on
e 

gr
af

t f
us

io
n 

an
d 

in
te

rn
al

 fi
xa

tio
n

5
65

M
Y

54
2

2 
m

on
th

s
4 

ye
ar

s
Ba

ck
 p

ai
n,

 fo
llo

w
ed

 
by

 b
ot

h 
lo

w
er

 li
m

bs
 

w
ea

kn
es

s 
an

d 
ra

di
a-

tio
n 

pa
in

Le
ft

 d
or

sa
lis

 e
xt

en
so

r 
st

re
ng

th
 (4

/5
), 

w
ea

k-
ne

ss
 o

f t
es

tic
ul

ar
 re

fle
x,

 
an

al
 re

fle
x 

an
d 

se
lla

r 
se

ns
at

io
n

L4
/5

Er
os

io
n 

ov
er

 a
dj

ac
en

t 
ve

rt
eb

ra
l b

od
ie

s, 
fa

ce
t 

ar
tic

ul
at

io
n 

an
d 

la
m

in
a 

at
ta

ch
m

en
ts

, p
os

te
rio

r 
sp

in
al

 c
or

d 
an

d 
ne

rv
e 

ro
ot

s

Su
rg

er
y 

of
 p

os
te

rio
r 

de
co

m
pr

es
si

on
, L

4–
S1

 
fu

si
on

 a
nd

 fi
xa

tio
n

6
39

M
Y

55
8

1 
m

on
th

2 
ye

ar
s

Ba
ck

 p
ai

n,
 fo

llo
w

ed
 b

y 
bo

th
 lo

w
er

 li
m

bs
 ra

di
a-

tio
n 

pa
in

Bi
la

te
ra

l l
ow

er
 li

m
bs

 
nu

m
bn

es
s, 

m
ax

im
um

 
te

m
pe

ra
tu

re
: 3

9.
8◦

C

L4
–S

1
Er

os
io

n 
ov

er
 L

4–
S1

 
le

ft
 a

dj
ac

en
t v

er
te

br
al

 
bo

di
es

, f
ac

et
 a

rt
ic

ul
a-

tio
n 

an
d 

la
m

in
a 

at
ta

ch
-

m
en

ts
, p

os
te

rio
r s

pi
na

l 
co

rd
 a

nd
 n

er
ve

 ro
ot

s

Su
rg

er
y 

of
 p

os
te

rio
r 

de
co

m
pr

es
si

on
, L

4–
S1

 
fu

si
on

 a
nd

 fi
xa

tio
n

7
65

M
N

/
10

 d
ay

s
3 

ye
ar

s
Ba

ck
 p

ai
n,

 fo
llo

w
ed

 b
y 

bo
th

 lo
w

er
 li

m
bs

 ra
di

a-
tio

n 
pa

in

D
ec

re
as

ed
 s

ki
n 

se
ns

a-
tio

n 
of

 ri
gh

t l
ow

er
 li

m
b

L3
–L

5
G

ou
t s

to
ne

s 
sc

at
te

re
d 

be
tw

ee
n 

L3
/4

 a
nd

 
L4

/5
 in

te
rs

pi
no

us
 

lig
am

en
ts

, l
ig

am
en

tu
m

 
fla

vu
m

 a
nd

 a
nn

ul
us

 
fib

ro
su

s, 
po

st
er

io
r 

sp
in

al
 c

or
d

Su
rg

er
y 

of
 p

os
te

rio
r 

de
co

m
pr

es
si

on
, L

3–
L5

 
fu

si
on

 a
nd

 fi
xa

tio
n



Page 4 of 9Zhou et al. Journal of Orthopaedic Surgery and Research          (2023) 18:303 

it was implanted with pedicle screw rod system for fixa-
tion. At the same time, an appropriate amount of autolo-
gous bone and intervertebral fusion cage were implanted 
after intervertebral space treatment. Wash the incision and 
suture the wound layer by layer. The tissue was sent for 
pathological examination.

Rehabilitation after surgery
The patients should wear elastic waist or neck support for 
fixed braking for 4–6  weeks after operation. The patients 
could be guided to exercise muscle function 2  days after 
operation, and get out of bed 3 days after operation with 
the elastic waist or neck support.

Follow-up and evaluation
All patients were followed up every 3 months after opera-
tion. The follow-up included the improvement of pain and 
nerve root symptoms, the evaluation of the improvement 
of patients’ functional disorders, and the imaging evalua-
tion of X-ray films and CT. The evaluation time point was 
12 months after the operation.

Outcome measures
Imaging evaluation
The anteroposterior and lateral X-ray films of the spinal 
segment where the lesion was located were obtained post-
operation. The position of internal fixation and the effect 
of spinal fusion and fixation were observed. CT was used 
to observe and evaluated the improvement of spinal cord 
compression, the occurrence of new spine gout compared 
with preoperative imaging, the internal fixation device sta-
bility and the bone growth and healing of the surgical ver-
tebral body.

JOA score
The JOA score and the VAS score were used to evaluate 
the effect of this procedure before and 12  months after 
the operation, which is effective at measuring changes in 
patients’ conditions. The JOA is a disease-specific, physi-
cian-oriented scale designed to assess the neurological sta-
tus of a patient and allows surgeons to measure pre- and 
post-intervention changes. The scale involves a number of 
constructs including scoring of feeding, upper extremity 
shoulder and elbow function, lower extremity gait capabili-
ties, sensory involvements, and bowel and bladder control 
[8, 9]. The highest JOA score of lumbar spine was 29 points. 
The highest JOA score of cervical spine was 17 points. The 

lowest was 0. The lower the score, the more obvious the 
dysfunction was.

VAS score
The VAS is a simple method for measuring pain inten-
sity in clinical practice. The basic method is to use a 
scale with a length of approximately 10 cm, with one side 
marked with 10 lines [10, 11].

Statistical analysis
Statistical analysis was performed using SPSS 22.0 (IBM, 
Armonk, NY, USA). All measurement data (VAS and JOA 
scores) were expressed by mean ± standard deviation and 
examined by the Wilcoxon test or Mann–Whitney U test. 
The data were measured by the same deputy chief physi-
cian and reviewed by two other deputy chief physicians. 
The statistical difference level was set at < 0.05.

Results
General results
The general results of the seven patients are shown in 
Table  1. The seven patients all underwent posterior 
decompression, fusion and fixation in the treatment of 
spinal gout. The wound healed well after 1 month follow-
up. During follow-up, CT examination of seven patients 
showed that the internal fixation position was satisfac-
tory and there were no screws loosening. There was only 
one screw tail cap loosening. In one-year follow-up of 6 
cases of lumbar spine, the original signs of spinal cord 
compression were reduced, and the interbody fusion 
bone grew well and connected with the upper and lower 
vertebral bodies (Figs.  1 and 2). In one-year follow-up 
of the cervical spine, the fracture end of the odontoid 
process of the axis was more hardened and the gap was 
narrower than the front, so as to achieve the purpose of 
fusion and stability (Fig. 2).

Intraoperative observation
The spinal gout had a clear boundary with the surround-
ing muscle tissue. It could be seen that the gout stone 
capsule exists, but the boundary with bone tissue was 
unclear, which may erode the vertebral lamina, vertebral 
body and spinal facet joint capsule capsule. The interver-
tebral disc was mostly well preserved.

Fig. 1 A 26-year-old male patient. a, b and c, preoperative lumbar CT showed extensive gout deposition in the lumbosacral region, destruction of 
adjacent vertebral bodies and attachments, protruding to the spinal canal, secondary L4–S1 spinal canal stenosis and compression of bilateral nerve 
roots. d and e, huge gout was showed during the operation. f, postoperative pathology showed spinal gout stone crystallization. g, one year after 
operation, CT showed that there was no gout deposition and no loosening of screws. h and i, X-ray examination showed no loosening of screws 
1 year after operation. There was one screw tail cap loosening

(See figure on next page.)
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Fig. 1 (See legend on previous page.)
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Outcome measures
The JOA and VAS scores are shown in Table 2. The JOA 
score was 13.43 ± 6.55 and the VAS score was 7.43 ± 1.51 
preoperatively. The JOA score was 24.43 ± 3.74 and the 
VAS score was 0.86 ± 0.90 postoperatively at 12 months 

after surgery. At 12  months after surgery, the JOA and 
VAS score showed significant improvements when com-
pared with those before surgery (P = 0.002 and P = 0.000, 
respectively).

Complications
During follow-up, none of the patients had re-surgery of 
the gout due to actively and reasonably controlling uric 
acid. No loosening and displacement of screws were 
reported. There was only one screw tail cap loosening. 
In the last follow-up CT of 7 cases, there was no obvious 
accumulation of gout and surrounding bone destruction, 
and the segmental instability was significantly improved. 
There was no progressive aggravation of neurological 
symptoms during follow-up.

Discussion
Gout is directly related to hyperuricemia caused by 
purine metabolic disorder and/or reduced uric acid 
excretion and belongs to the category of metabolic 
rheumatism [12]. Gout is caused by urate deposition in 
tissues. Because urate is not easy to penetrate the blood–
brain barrier, gout nodules can be formed in almost all 
tissues except the central nervous system. However, gout 

Fig. 2 A 39-year-old male patient. a, b and c, preoperative lumbar CT showed extensive gout deposition in the lumbosacral region, destruction of 
adjacent vertebral bodies and attachments, protruding to the spinal canal. d and e, one year after operation, X rays showed that there was no gout 
deposition and no loosening of internal fixation. f and g, huge gout was showed during the operation. h, postoperative pathology showed spinal 
gout stone crystallization

Table 2 JOA and VAS scores of the patients before and after 
12 months of operation

JOA and VAS scores of the patients before and after 12 months of operation are 
shown in Table 2. a Statistical difference between before and 12 months after 
operation level was set at < 0.05. b Statistically significant difference was set 
at < 0.01. JOA: Japanese Orthopaedic Association; VAS: visual analogue scale

Number JOA VAS

Before After Before After

1 6 24 9 2

2 7 24 9 1

3 21 28 7 0

4 13 17 6 1

5 14 26 8 0

6 23 28 5 2

7 10 24 8 0

U value 2.00 0.00

P value 0.004b 0.002b
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invading spine-related structures is still rare in clinic [13–
15]. Although the incidence rate of spinal gout is low, it 
was found that some gouty patients may even account for 
14% [16]. At present, the etiology of gout involving the 
spine is not clear. Spinal gout has no obvious specificity 
in clinical symptoms and imaging examination, so it is 
common to misdiagnose and miss diagnosis in clinic. It 
is suggested that patients with a history of gout or hyper-
uricemia should be considered the possibility of spinal 
gout if they have neck, back and waist pain or discomfort. 
The seven patients analyzed in our study were all male 
patients, with an average age of 52.57 ± 20.98 years. Two 
patients were younger than 30 years old, and five patients 
had a history of hyperuricemia and gout before opera-
tion. It also further shows that middle-aged and elderly 
men suffering from hyperuricemia and gout are the main 
objects of spinal gout, which can also be seen in young 
patients. In the retrospective analysis of cases, there were 
two patients with systemic multiple gout nodules, neck, 
chest and lumbosacral were involved at the same time, 
and a large number of gout deposits were removed from 
lumbosacral during operation. With the improvement of 
living standards, more middle-aged and young people 
may have gout and spinal gout. However, due to the few 
cases analyzed in our study, the etiology of spinal gout 
is not clear, so more epidemiological data are needed to 
further explore.

Due to the absence of gout nodules on the body sur-
face, spinal gout usually does not have the typical clini-
cal manifestations of peripheral gouty arthritis, and its 
symptoms and imaging manifestations are easy to be 
confused with tumors, infections and other diseases [17], 
so there is a lack of effective diagnosis and treatment 
measures and standards, which brings difficulties to the 
diagnosis and treatment of spinal gout. Hu et  al. found 
that the sensitivity and specificity of DECT in identify-
ing gout were 91.9% and 85.4%, respectively [18]. DECT, 
as a noninvasive method, can clearly show urate crystals, 
which is helpful for the diagnosis and follow-up preven-
tion of spinal gout. In this study, preoperative imaging 
X-ray films showed 0 cases of spinal gout, CT showed 4 
cases of spinal gout, and MRI showed 2 cases. Among 
them, 3 cases were diagnosed as spinal gout by pathologi-
cal examination. X-ray films cannot show gout in spinal 
canal and articular process, which has little diagnostic 
significance. MRI is effective in the diagnosis of early and 
active gouty arthritis, but it is not sensitive to calcifica-
tion and has low specificity, which is easy to be confused 
with other diseases. Although CT is the most sensitive to 
the deposition of gout in spinal gout and the presence of 
spinal gout is often found by CT, it is easy to be misdiag-
nosed when there is no calcified deposition of gout [19]. 
Therefore, the diagnosis of spinal gouty arthritis often 

needs to be combined with various laboratory examina-
tions, imaging data and patient history. The incidence 
rate of gout is seriously underestimated.

Spinal gout can affect all segments of the spine [7]. In 
this study, the proportion of lumbar vertebrae and cer-
vical vertebrae were 85.7% (6/7) and 14.3% (1/7), respec-
tively, which also proved that lumbosacral vertebrae was 
the most common affected segment. Although there is 
no specificity in the involved location of vertebral body, 
the spinal gout invaded the vertebral body, ligament and 
dura mater. However, the intervertebral disc was basically 
not involved. This may be related to less blood supply of 
intervertebral disc, which needs further research.

For the treatment of spinal gout, there are conservative 
treatment and surgical treatment. Conservative treat-
ment includes diet treatment and drug treatment. 35% 
of patients with spinal gout have a history of gout more 
than 3  years and have irregular medication treatment 
[20]. Richette et al. [21] reported that the blood uric acid 
decreased significantly in five patients with gout after 
6  months of treatment with rasburicase, and the gout 
decreased in two patients. The prevention and treatment 
of lumbar gout is long-term work and the education for 
patients should be strengthened. First of all, the patients 
should understand the mechanism of the disease. And 
then the methods of controlling of diet, relieving pain 
and functional exercise, preventing adhesion and stiff-
ness, and reducing blood uric acid should be provided 
for the patients. If gout invades the lamina and facet 
joints leading to great bone destruction, the patient’s 
pain symptoms are serious and affect work and rest. Or 
the gout is located in the spinal canal and compresses the 
nerve resulting in numbness, weakness and pain of the 
lower limbs, and conservative treatment is ineffective. 
Surgical treatment should be considered. When patients 
with spinal gout are accompanied by obvious spinal canal 
stenosis, compression of spinal cord and nerve root, 
resulting in corresponding clinical symptoms, the sur-
gery of decompression is the main treatment method 
[22]. When spinal gout is formed, surgical resection is the 
first choice. Through decompression, bone graft fusion 
and reconstruction of spinal balance, we can reduce the 
symptoms of patients, restore the function of patients’ 
spine and improve the quality of life. In our study, 
seven cases of spinal gout treated by posterior approach 
decompression, fusion and fixation were analyzed retro-
spectively. Compared with anterior approach and mini-
mally invasive surgery, posterior incision can fully expose 
the vertebral body and its accessory structures, remove 
urate crystals, reduce spinal nerve pressure, and fix the 
upper and lower vertebral bodies of the lesion through 
bone grafting and fusion of unstable segments to limit 
the further development of the disease. Due to the high 
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stress of lumbosacral activities, 2 cases were fixed with 
internal fixation and iliolumbar external fixator to reduce 
the stress of sacral and lumbar spine. The wounds of 7 
cases healed smoothly without infection and liquid exu-
dation. Compared with those after gout resection in four 
limbs, the incision was sutured layer by layer after spinal 
gout resection, which can basically achieve no liquid exu-
dation, reduce the probability of infection and facilitate 
the growth of the skin. This is one of the advantages of 
the incision approach of spinal gout [23]. Because gout is 
a systemic metabolic disease, surgical treatment can only 
remove the gout, expand the spinal canal, alleviate the 
compression symptoms of spinal cord or nerve root, and 
cannot completely cure spinal gout. Therefore, postoper-
ative changes in diet and living habits must be combined 
with anti-gout drug treatment in order to effectively con-
trol spinal gout.

After 12  months of follow-up, the average VAS score 
was 0.86 ± 0.90, and there was basically no pain and 
discomfort. In the JOA score, the subjective symptoms, 
clinical signs, limitation of daily activities and bladder 
function were significantly improved, and the condi-
tion tended to be stable. The muscle strength and blad-
der dysfunction caused by nerve compression in 3 cases 

basically returned to normal. At the last follow-up, there 
were no symptoms of pain, discomfort and nerve root 
compression. Seven patients were satisfied with the effect 
of surgical treatment. Through X-ray films or CT plain 
scans, 7 cases of internal fixation are in place. No screws 
were loose and no instability of cervical atlantoaxial joint 
was found. There was only one screw tail cap loosening. 
The fusion and growth of lumbar and lumbosacral ver-
tebrae were satisfied and obvious bone connection could 
be seen. During the follow-up examination of all patients, 
there was no obvious recurrence of gout in the surgical 
segment, no bone erosion in atlantoaxial vertebra, and no 
compression of spinal canal gout in lumbar vertebra and 
lumbosacral vertebra.

Conclusion
Our study has limitations. This is a descriptive and ret-
rospective analysis, with the inclusion of a small sample 
size due to a single-center study. Posterior decompres-
sion, fusion and fixation can effectively reduce the com-
pression of spinal gout at the operative level. In terms of 
treatment mechanism, it can stabilize the vertebral body, 
remove gout and directly relieve the compression of spi-
nal cord. It is an effective means to treat spinal gout.

Fig. 3 A 23-year-old male patient. a and b, preoperative cevical CT showed multiple high-density shadows in the surrounding soft tissue, the bone 
resorption and pathological fracture due to the gout. c, very few pathological tissues were obtained. Postoperative pathology showed spinal gout 
stone crystallization. d, one-year postoperative CT showed the atlantoaxial fracture end was more sclerotic than before, and the internal fixation 
was stable without loosening. f, X-ray examination showed no loosening of screws 1 year after operation
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