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Abstract
Purpose To systematically investigate all published literature on spinal gout regarding location demographics, patient char-
acteristics, treatment, and outcomes.
Methods We performed a systematic literature search of Medline and EMBASE from inception until April 15, 2023. Two 
investigators performed data extraction and quality assessment of location demographics and patient characteristics and 
outcomes of all article types describing spinal gout.
Results A total of 214 articles (204 case reports and 10 case series) were included, encompassing 315 subjects with spinal 
gout (81% male, mean age 58.1 years; range: 16–92). Most cases (36%) were between the age of 60–69 years. We observed 
an increase in publications and cases from 1950 to the present. Most patients were from institutions in Asia (n = 119, 37.8%) 
and North America (n = 96, 30.5%). Reported symptoms frequently included back pain (75%), radiating pain to extremities 
(27.3%), and weakness in the extremities (26.3%). The lumbar spine was most often affected. Pharmacological treatment 
was described for 108 (34.2%) patients. Surgery was performed for 146 (46.3%) of patients, of which 4.8% had postoperative 
complications. Three patients (2%) required secondary surgery for recurrence.
Conclusion Published cases of spinal gout have increased over the last decades. Patient characteristics of spinal gout were 
similar to findings in systemic gout. Trends identified in patient characteristics and treatment outcomes may help guide 
patient management and improve our understanding of spinal gout.
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Introduction

Gout is a common metabolic disorder affecting the joint 
and soft tissues, as a result of increased uric acid causing 
depositions of monosodium urate crystals [1]. In patients 
with gout, long term tophus formation and joint flares may 
progress to joint damage [2]. The etiology of gout has been 
well established. Increased cardiovascular and inflamma-
tory comorbidities are usually observed, including obesity, 

diabetes, hypertension, chronic kidney disease, and dyslipi-
demia [3].

The first presentation is usually a gout flare, presenting as 
an inflammatory arthritis in the lower extremities [4]. Fre-
quent gouty depositions include the feet, ankles, and wrists, 
but nonarticular sites such as olecranon bursae, ears, and 
tendons of hands and feet may also be affected [5].

Gouty presentation at the level of the spine, however, is 
a relatively uncommon location site.

According to the 2020 American College of Rheumatol-
ogy guideline for gout, treatment includes urate lowering 
therapy for tophus gout, radiographic damage or frequent 
flares in gout, with concurrent anti-inflammatory prophy-
laxis therapy [6]. However, when gout presents at the spine, 
surgical treatment may be required in some cases [7, 8]. The 
first case of spinal gout was reported in 1950 by Kersley and 
colleagues [9]. Since then, various cases and series have 
been reported in the literature [7, 8, 10], including litera-
ture reviews [11–13]. Hence, in this systematic review, we 
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aimed to assess the location demographics and epidemio-
logical knowledge of patient characteristics, treatment and 
outcomes of spinal gout. In addition, we performed analy-
ses not reported previously, including aggregating data on 
location and patient characteristics including comorbidities 
and symptoms. Thirdly, we aimed to analyze study specific 
quality assessment with regards to selection, ascertainment, 
causality, and reporting of each study.

Materials and methods

Data sources and literature search

We conducted this systematic review using the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines [14]. The databases of Medline and 
EMBASE were systematically searched on April 15, 2023 
for articles reporting gout at the spine. A search syntax was 
constructed with the terms “Spine” AND “Gout” includ-
ing relevant synonyms and descriptions. The full search 
syntax can be accessed in Supplementary Appendix A. 
Title and abstract screening was performed by two authors 
independently, discussing discrepancies by consensus. We 
considered all article types, did not place any restrictions 
on language, and performed cross-referencing to identify 
additional articles not included in the electronic search.

Data extraction and quality assessment

Data extraction and quality assessment were performed inde-
pendently by each investigator, with differences discussed 
until consensus was reached. Case reports were defined as 
articles describing one or two patients with spinal gout, 
and case series were defined as three or more patients with 
spinal gout [15]. Quality assessment was performed using 
the methodological quality and synthesis of case series and 
case reports tool from Murad et al. [16]. The study domains 
selection, ascertainment, causality, and reporting of each 
study were assessed. Data were extracted on country, patient 
characteristics including age, sex, symptoms, comorbidities, 
duration of symptoms, imaging modalities used, biochemi-
cal results, treatment, follow-up, complications and out-
comes after conservative and surgical treatment.

Statistical analysis

A p-value less than 0.05 was considered as statistical sig-
nificance. Data were presented using mean and standard 
deviation (SD) for normal data, and non-normal data using 
median ± interquartile range (IQR). Differences between 
groups were compared using t-tests. Data on cases for each 
country were visualized using the r package “rworldmap”. 

Statistical analysis was performed using R, version 4.1.3 
(R Foundation for Statistical Computing, Vienna, Austria).

Results

Study selection and location demographics

A total of 1438 articles were assessed for full-text eligibil-
ity after discarding duplicates. After full-text screening, 69 
articles were excluded with reason based on our inclusion 
criteria, ultimately resulting in 214 articles in the system-
atic review (Fig. 1). A total of 204 case reports and 10 case 
series were included, describing 315 patients with gout at 
the spine.

Between 1950 and 2023, a steady increase of published 
studies was observed, as well as an increase in the number 
of cases with spinal gout (Fig. 2).

Location demographics of published cases by country is 
shown in Fig. 3. Most patients were from institutions in Asia 
(N patients = 119, N studies = 71), followed by North Amer-
ica (N patients = 96, N studies = 71) Europe (N patients = 63, 
N studies = 49), South America (N patients = 22, N stud-
ies = 11), Australia (N patients = 10, N studies = 9), and 
Africa (N patients = 5, N studies = 5).

Patient characteristics

Sex was reported for 299 cases, including 242 males and 
57 females, ratio M/F = 4.2 to 1. The mean age of all cases 
(reported for 290 cases) was 58.1 years (SD = 16 years, 
range: 16–92 years). Females were on average older than 
males (65 vs. 56 years, p < 0.001). When stratified by age-
group, 26 (9%) subjects were younger than 30 years, 24 sub-
jects (9%) were between 30 and 39 years, 25 subjects (9%) 
between 40 and 49 years, 46 subjects (16%) between 50 and 
59 years, 104 subjects (36%) between 60 and 69 years, 50 
subjects (17%) between 70 and 79 years, and 15 subjects 
(5%) over the age of 80. Erythrocyte sedimentation rate 
(ESR) was reported for 61 subjects, mean ESR 70 mm/h 
(SD: 40 mm/h), normal for 12 subjects and elevated for 49 
subjects. C-reactive protein was reported for 76 subjects, 
median 67.4 mg/L (IQR: 11—127.5 mg/L), which was nor-
mal for 19 subjects and elevated in 57 subjects. White blood 
cells were reported for 69 subjects, median 10.35 ×  109/L 
(IQR:7.8–13.5 ×  109/L). Serum uric acid was reported for 
161 subjects and was elevated in 133 subjects and normal for 
28 subjects, median value 10.1 mg/dl; IQR: 8.5–11.9 mg/dl.

Imaging modalities used included computed tomography 
(CT) (n = 205, 65%), including dual energy CT (n = 27, 9%), 
magnetic resonance imaging (n = 168, 53%), spinal radio-
graphs (n = 104, 33%), myelography (n = 13, 4%), bone scin-
tigraphy (n = 13, 4%), and positron emission tomography 
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CT (n = 7, 2%). The most common affected spine level was 
the lumbar spine (n = 184), followed by the cervical spine 
(n = 73), thoracic spine (n = 57), and the sacroiliac joint 
(n = 55). Multiple level spine involvement was observed for 
86 patients (27.3%). A total of 171 subjects had a history of 
previous gout, of which 86 had the duration of gout speci-
fied (median: 10 years; IQR: 7–15 years). At presentation, 
119 patients had concurrent peripheral tophi and 38 patients 
had no evidence of tophi, which was not described for the 
remaining cases. Comorbidities were reported for 133 sub-
jects and most frequently included hypertension, diabetes 
mellitus, chronic kidney disease, obesity, and dyslipidemia 
(Table 1).

Symptoms, diagnosis, and treatment

Symptoms were reported in 267 patients and most frequently 
included back pain (n = 200), radiating pain to extremities 
(n = 73), weakness in the legs (n = 58) and arms (n = 12), 
fever (32), and sensory dysfunction (n = 31). Other severe 
symptoms included incontinence (n = 12), paraplegia (n = 9), 
and quadriplegia (n = 5) (Table 2). Symptom duration was 
reported for 117 subjects and was a median of 35 days; IQR: 
7–152 days.

Final diagnosis of gout was established by surgery 
(n = 150), clinical presentation and imaging (n = 74), biopsy 
(n = 34), aspiration (n = 13), dual energy CT (n = 19), and 

Fig. 1  Study selection flowchart
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not reported in the remaining cases. Nonoperative treatment 
was specified for 108 subjects and included (in various com-
binations) treatment with allopurinol (n = 65), colchicine 
(n = 55), glucosteroids (n = 34), nonsteroidal anti-inflam-
matory drugs (n = 22), febuxostat (n = 14), benzbromarone 
(n = 7), and anakinra (n = 2). Improvement following con-
servative therapy was reported for 96 subjects (88.9%), as 
well as partial improvement of motor function but not sen-
sibility (n = 1), no improvement (n = 4), and death (n = 3).

Surgical treatment was refused by three patients. A total 
of 146 (46%) subjects were treated with surgery, which 
most frequently consisted of a decompressive laminec-
tomy. Symptom resolution after surgery was reported for 
124 subjects, including improvement (n = 114, 92%), no 

improvement (n = 4), sensibility improvement but no motor 
function (n = 2), remaining paraplegia (n = 1), and death 
(n = 3).

Follow‑up, complications, and outcomes

Three patients died before surgery due to pneumonia (n = 2), 
with the other reason not specified. Following surgery, com-
plications were reported for seven patients (4.8%): Three 
patients died after surgery due to sepsis (n = 2) and a chest 
infection (n = 1). Other complications following surgery 
included wound infection (n = 1), bed sores and urinary tract 
infection (n = 1), hemorrhage (n = 1), and superficial wound 
dehiscence (n = 1).

Fig. 2  The number of cases and publication between 1950 and the present
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Fig. 3  The worldwide distribution of spinal gout cases

Table 1  Summary of reported 
comorbidities

Miscellaneous included malig-
nancy (6), arrythmia (4), liver 
disease (4) rheumatoid arthritis 
(3), polio (3), renal transplant 
(3), osteoarthritis (3), COPD 
(2), anemia (3), carpal tunnel 
(2), ulcer disease (1), pericardi-
tis (1), hypoparathyroidism (1), 
hypothyroidism (1), pancreatitis 
(1), cardiomyopathy (1), autism 
(1), asthma (1)

Comorbidity N

Hypertension 89
Diabetes mellitus 42
Chronic kidney disease 39
Obesity 12
Dyslipidemia 12
Heart failure 7
Coronary artery disease 6
Sleep apnea 3
Metabolic syndrome 2
Miscellaneous 41

Table 2  Summary of reported symptoms

Comorbidity N

Back pain 200
Radiating pain 73
Weakness legs 58
Fever 32
Sensory deficit 31
Weakness arms 12
Incontinence 12
Myelopathy 10
Paraplegia 9
Stiffness 9
Paresthesia 7
Urinary retention 6
Quadriplegia 5
Weight loss 3
Dysphagia 1
Dyschezia 1
Glossopharyngeal nerve palsy 1
Vagus nerve palsy 1
Hypoglossal nerve palsy 1
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Follow-up was described for 78 patients, with a median 
follow-up of 6 months (IQR: 46–365 days). Three patients 
required a secondary laminectomy due to recurrent stenosis 
(n = 2) and new onset weakness after the first surgery (n = 1). 
No other cases of recurrence were reported.

Discussion

In this systematic review we identified 315 cases with 
gout at the axial skeleton from inception till 2023. Since 
the first case published in 1950, we observed a gradual 
increase of cases and publications on spinal gout over 
time. This may be due to the increased awareness of clini-
cians that patients with preexisting gout can also present 
with gout at the spine, as well as the general increase in 
publications in published literature over time.

Most patients were reported from institutions in Asia 
and North America, though it was also evident that authors 
from multiple continents reported on cases of spinal gout.

Furthermore, the majority of spinal gout cases were 
predominantly male between 60 and 69 years of age, and 
the mean age of males presenting with spinal gout was 
much lower compared to females. These findings and char-
acteristics are in line with observations seen in patients 
systemic gout [1].

The estimated prevalence of axial gout ranged from 14 
to 35% in patients with gout, which is based on small stud-
ies with varying methodology and demographics [17–20]. 
The pathophysiology of spinal gout remains to be eluci-
dated, though the lumbar spine is most commonly affected 
in line with previous results [12].

The presence of gout did not always correlate with 
back pain in some series [17, 18], though it was the most 
reported symptom in our study population. Furthermore, 
compared to patients with no axial gout, disease duration 
[17, 18, 20], patients age [17, 18, 20], serum uric acid [18, 
20], or urate lower therapy [17, 18, 20], hypertension [18, 
20] were not associated with the presence of axial gout. 
The presence of diabetes was associated with spinal gout 
[18, 20]. The presence of peripheral tophi however, was not 
conclusive as it was associated with gout in the prospective 
series of de Mello et al. [17] but not in the retrospective 
series of Konatapali et al. [18]. A portion of patients pre-
senting with spinal gout in our series did not have evidence 
of peripheral tophi. The previous review by Zhang et al. 
[12] highlighted the important distinction between gout at 
the spine without and with peripheral involvement of tophi, 
the latter being an important discriminating feature in the 
recently updated gout classification criteria [4].

Conservative treatment with urate lower therapy and 
anti-inflammatory medication is usually the first treatment 
of choice in patients with spinal gout [6]. In the pres-
ence of progressive neurological deficits, or new onset 

of neurological symptoms, surgical resection and decom-
pression is usually initiated. In our review, the complica-
tion rate following spine surgery was low, which was also 
observed for reoperation rates.

Earlier diagnosis is important to prevent progression with 
neurological symptoms, including spinal stenosis or spinal 
cord injury. In the last decade, dual energy CT has become a 
promising diagnostic modality for patients with gout. It is a 
noninvasive method to quantify urate crystal deposits, which 
may aid clinicians for establishing the diagnosis of gout in 
complex and atypical patients [21]. Clinical findings, urate 
levels, and imaging features should be considered when 
evaluating patients for spinal gout or tophi. Nonetheless, 
histological confirmation of gout remains the gold standard 
for diagnosis to date.

The published literature may be an underestimation of 
the real reported cases with spinal gout. Indeed, spinal tophi 
depositions in gout may also be present without evoking 
clinical symptoms, for which diagnosis can be difficult. 
Given that the burden of obesity and other attributable fac-
tors are projected to increase the coming decades [22], an 
increase in cases of spinal gout may also be expected. It is 
important to increase awareness of spinal gout, so that cli-
nicians are aware of the (atypical) presentation, and patient 
factors, in order to optimize treatment and outcomes for this 
patient population.

Strengths and limitations

The limitations should be mentioned. Selective reporting 
bias could not be fully ascertained as a subset of included 
studies had missing population and outcome data (Supple-
mentary Appendix B). Furthermore, systematic reviews 
based on case reports and case series are inherently lim-
ited by incomplete validity assessments, and the inability 
to appraise publication bias. Nevertheless, in the current 
study we have reviewed and summarized the largest collec-
tion of patients with gout at the spine, using our extensive 
and expert literature search without language restriction. We 
also assessed study-specific level quality, and attempted to 
exclude bias with our selection process.

Conclusion

Published cases of spinal gout have increased over the last 
decades, yet, the prevalence of spinal gout remains underes-
timated. Patient characteristics of spinal gout were similar to 
findings in systemic gout, most commonly affecting men, at 
an earlier stage compared to women. Surgical treatment has 
low complication rates, and good clinical outcome, which 
may be suitable for patients with a progression of symptoms 
or after conservative management has become inadequate. 
Trends identified in patient characteristics and treatment 
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outcomes may help guide patient management and improve 
our understanding of spinal gout.
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