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CASE REPORT

Case Series: Dual-Energy CT in Extra-Articular

Manifestations of Gout

Main Teaching Point: Dual-energy CT is a valuable asset in the detection of extra-

articular manifestations of gout

Nando De Vulder®, Min Chen", Wouter Huysse!, Nele Herregods®!, Koenraad Verstraete"t

and Lennart Jans™t

Extra-articular manifestations of gout are common. The Achilles tendon is a frequently affected site, and
uric acid deposition may have harmful effects on tendon structure and function. Advanced imaging can aid
in early diagnosis, follow-up of disease activity and therapy efficacy. This case series highlights the use of
dual-energy CT as a tool in diagnosing gout and in detecting extra-articular manifestations.
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Introduction

Gout is the most common cause of inflammatory arthri-
tis. It causes progressive joint destruction and may lead
to monosodium urate (MSU) crystal deposition in soft
tissues [1, 2]. Usually, diagnosis is clear when patients
present with typical signs and symptoms of gout. Never-
theless, atypical cases exist and may confront clinicians
with diagnostic difficulties [3, 4]. In this case series four
patients are presented in whom gout was suspected and
dual-energy computed tomography (DECT) was used to
confirm or exclude the diagnosis.

Case 1
A 65-year-old man presented with chronic inflammatory
pain in the 1st metatarsophalangeal joint (MTP- I) of his
right foot. Clinical examination showed no gout tophi.
Blood uric acid was 6.1 mg/dL (normal <7 mg/dL). CT
images were obtained using a dedicated DECT scan pro-
tocol for gout, scanning at tube voltages of 140 kV and 80
kV. Data sets were processed with SyngoVia (Version VB20,
Siemens Healthineers, Erlangen, Germany) and a gout-spe-
cific algorithm that colour-coded MSU crystals in green.
The native CT images showed erosions with a sclerotic
border and overhanging edges in the MTP-I of both feet and
a higher-density zone in the lateral margin of the Achilles
tendon of his right foot with MSU crystal deposition on
DECT, all typical features seen in gout [5] (Figure 1).

*Ghent University, BE
T Ghent University Hospital, BE
Corresponding author: Nando De Vulder (nandodevulder@gmail.com)

Case 2

A 50-year-old man consulted because of ongoing pain in
his right Achilles tendon, painful recurrent swelling in
both ankles for the last two years and one episode of joint
pain at the MTP-I several months earlier. Clinical exami-
nation showed no signs of local inflammation or tophus
formation. Blood uric acid was 7.4 mg/dL. The same DECT
setup as in the first case was used.

Native CT images showed calcaneal enthesophytes and
high-density zones in the right Achilles tendon at the
insertion with the absorption spectrum of MSU crystals.
The patient had no joint degeneration or erosions in nei-
ther of the feet (Figure 2). Nevertheless, the patient could
be diagnosed with gout and MSU crystal deposition in the
Achilles tendon.

Case 3

A 70-year-old woman presented with persisting pain in
both ankles and the left Achilles tendon for two years.
Recently the pain also started in her right Achilles ten-
don and the MTP-I on the left. She had pressure pain in
both ankles, a painful swelling of the right Achilles ten-
don and 4.7 mg/dL uric acid in the blood. DECT was per-
formed to help differentiate between gout and calcific
tendinopathy. The same DECT setup as in the previous
cases was used.

DECT showed enthesophytes at the insertion of the left
and right Achilles tendon and bilateral calcaneal spur,
most dominantly on the left. No erosions or MSU depo-
sitions were found (Figure 3). These findings suggested
a mechanical etiology of the patient’s articular pain and
gout was excluded.
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Figure 1: 65-year-old man. (A) Transverse native CT image of both feet at the level of the talus. A higher-density zone
is shown in the lateral margin of the Achilles tendon (arrow). (B) Colour-coded images identified the presence of MSU
crystals as a green zone (arrow). (C) Coronal native CT image, showing erosions with sclerotic border and overhanging
edges in the head of the first metatarsal bone both left and right (arrows).

40mm

Figure 2: 50-year-old man. (A) Sagittal native CT image of the right calcaneum. Calcaneal enthesophyte and several
linear areas of high density in the Achilles enthesis are shown (arrow). (B) Colour-coding identifies the linear densities
as uric acid crystals (arrow). (C) Coronal native CT image shows there were no erosions of the MTP-I.

Case 4

A 70-year-old man presented with painful swelling of the
right Achilles tendon. Three months prior to presentation
he had experienced pain at the MTP-I of his right foot. He
had a history of right Achilles tendon rupture, surgically
corrected. Clinically, there was mild pressure pain at the
right Achilles tendon, starting at the enthesis and spread-
ing towards the middle third of the tendon. There were no
clinically apparent tophi. Blood uric acid was 7.4 mg/dL.

Ultrasound (US) of the tendon showed signs of inflam-
mation and multiple hyperechoic nodules (Figure 4).
To differentiate between tendinous calcifications or
MSU crystal depositions DECT was performed. The same
setup as in the previous cases was used. Colour-coded
DECT images showed the presence of MSU crystals in the
right Achilles tendon (Figure 4). Therefore, the patient
was diagnosed with oligoarticular gout with tendinous
involvement.
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Figure 3: 70-year-old woman. (A, C) Sagittal native CT image of the left and right calcaneum respectively show
enthesophytes at the Achilles tendon insertions (arrows). (B, D) Post-processing shows there is no uric acid deposi-

tion (arrows).

Figure 4: 70-year-old man. (A) Ultrasound of the right Achilles tendon shows tendon thickening and multiple hyper-
echoic nodules (arrows). (B) Colour-coded DECT image shows MSU crystal deposition in the Achilles tendon (arrow).

Discussion

The cases above demonstrate dual-energy CT as a helpful
tool in detecting extra-articular MSU depositions, both
in typical and atypical cases. DECT can differentiate MSU
crystals from hydroxyapatite depositions in calcific tendi-
nosis or osteophytosis [6, 7] and prove essential when US
fails to aid in diagnosis.

Joint or tophus aspiration remains the golden standard
in establishing the diagnosis of gout. However, sufficient
aspiration is not always possible and requires a trained cli-
nician [8, 9]. This is where non-invasive imaging modali-
ties like US and DECT can be particularly helpful. DECT
combines the imaging properties of conventional CT
imaging, with the possibility of processing the images to

identify MSU crystal depositions [4]. US accuracy is opera-
tor dependent and DECT has proven to be superior to US
for identifying total urate deposition and assessing vol-
ume of deposits [10—-12].

The Achilles tendon is one of the most common loca-
tions of extra-articular tophus manifestation [13]. It has
been demonstrated that MSU crystals exert an inhibitory
effect on collagen production and induce tenocyte apop-
tosis. This could disrupt tendon structure and self-repair.
Detection of tendon involvement in gout is important
because it could lead to tendon damage in people with
advanced gout [14]. Therefore, DECT can be particularly
helpful in identifying these sites of uric acid deposition,
even when they are clinically not apparent [7].
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DECT can also serve as an important diagnostic aid
in cases of painful tendon swelling or pseudotumoral
involvement of tendons. This way DECT can help in the
atypical presentation of gout when solely extra-articular
tophus formation is found devoid of any signs of arthritis

[3].

Conclusion

DECT is a valuable asset in the diagnosis of gout, espe-
cially when extra-articular involvement is present. MSU
crystal deposition in tendons may affect tendon structure
and therefore functionality. DECT can help evaluate total
uric acid crystal load and has proven to be superior in this
assessment than other non-invasive methods.

Competing Interests
The authors have no competing interests to declare.

References

1. So A, Martinon F. Inflammation in gout: Mecha-
nisms and therapeutic targets. Nat Rev Rheumatol.
2017; 13: 639-47. DOIL: https://doi.org/10.1038/
nrrheum.2017.155

2. Spermon J, Van Dijke C. Dual Energy CT: Added
value in gouty arthritis. /BR-BTR. 2013; 96: 34-7.
DOI: https://doi.org/10.5334/jbr-btr.179

3. Ryckaert T, Crevits I, Brijs S, et al. Pseudotu-
moral tophaceous involvement of the Achilles para-
tenon. JBR-BTR. 2015; 98: 34—6. DOI: https://doi.
org/10.5334/jbr-btr.750

4. Desai M, Peterson J, Garner H, Kransdorf M.
Clinical utility of dual-energy CT for evaluation of
tophaceous gout. Radiographics. 2011; 31: 1365—
75. DOLI: https://doi.org/10.1148/rg.315115510

5. Neogi T, Jansen TLTA, Dalbeth N, et al. 2015
gout classification criteria: An American College
of Rheumatology/European League Against Rheu-
matism collaborative initiative. Ann Rheum Dis.
2015; 67: 2557-68. DOI: https://doi.org/10.1136/
annrheumdis-2015-208237

6. Nicolaou S, Yong-Hing CJ, Galea-Soler S, Hou D],
Louis L, Munk P. Dual-energy CT as a potential new
diagnostic tool in the management of gout in the

10.

11.

12.

13.

14.

De Vulder et al: Case Series

acute setting. Am J Roentgenol. 2010; 194: 1072-8.
DOI: https://doi.org/10.2214/AJR.09.2428

. Choi HK, Al-Arfaj AM, Eftekhari A, et al. Dual-

energy computed tomography in tophaceous gout.
Ann Rheum Dis. 2009; 68: 1609—12. DOI: https://
doi.org/10.1136/ard.2008.099713

. Newberry S}, FitzGerald JD, Motala A, et al. Diag-

nosis of gout: A systematic review in support of an
American College of Physicians Clinical Practice
Guideline. Ann Intern Med. 2017; 166: 27-36. DOI:
https://doi.org/10.7326/M16-0462

. RichetteP,Doherty M, PascualE,etal.2018 updated

European League Against Rheumatism evidence-
based recommendations for the diagnosis of gout.
Ann Rheum Dis. 2020; 79(1): 31-38. DOI: https://
doi.org/10.1136/annrheumdis-2019-215315

Baer AN, Kurano T, Thakur U}, et al. Dual-energy
computed tomography has limited sensitivity
for non-tophaceous gout: A comparison study
with tophaceous gout. BMC Musculoskelet Dis-
ord. 2016; 17: 91. DOIL: https://doi.org/10.1186/
$12891-016-0943-9

McQueen F, Doyle A, Dalbeth N. Imaging in the
crystal arthropathies. Rheum Dis Clin North Am.
2014; 40: 231-49. DOL: https://doi.org/10.1016/j.
rdc.2014.01.004

Modjinou DV, Krasnokutsky S, Gyftopoulos S, et
al. Comparison of dual-energy CT, ultrasound and
surface measurement for assessing tophus dissolu-
tion during rapid urate debulking. Clin Rheumatol.
2017; 36: 2101-7. DOI: https://doi.org/10.1007/
s10067-017-3729-z

Dalbeth N, Kalluru R, Aati O, Horne A, Doyle
A, McQueen E Tendon involvement in the feet of
patients with gout: A dual-energy CT study. Ann
Rheum Dis. 2013; 72: 1545-8. DOI: https://doi.
org/10.1136/annrheumdis-2012-202786

Chhana A, Callon KE, Dray M, et al. Interac-
tions between tenocytes and monosodium urate
monohydrate crystals: Implications for ten-
don involvement in gout. Ann Rheum Dis. 2014;
73(9): 1737-41. DOI: https://doi.org/10.1136/
annrheumdis-2013-204657

How to cite this article: De Vulder N, Chen M, Huysse W, Herregods N, Verstraete K, Jans L. Case Series: Dual-Energy CT in
Extra-Articular Manifestations of Gout. Journal of the Belgian Society of Radiology. 2020; 104(1): 27, 1-4. DOI: https://doi.

org/10.5334/jbsr.2113

Submitted: 18 March 2020 Accepted: 27 April 2020

Published: 03 June 2020

Copyright: © 2020 The Author(s). This is an open-access article distributed under the terms of the Creative Commons
Attribution 4.0 International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

Jul

published by Ubiquity Press.

Journal of the Belgian Society of Radiology is a peer-reviewed open access journal

OPEN ACCESS 3


https://doi.org/10.1038/nrrheum.2017.155
https://doi.org/10.1038/nrrheum.2017.155
https://doi.org/10.5334/jbr-btr.179
https://doi.org/10.5334/jbr-btr.750
https://doi.org/10.5334/jbr-btr.750
https://doi.org/10.1148/rg.315115510
https://doi.org/10.1136/annrheumdis-2015-208237
https://doi.org/10.1136/annrheumdis-2015-208237
https://doi.org/10.2214/AJR.09.2428
https://doi.org/10.1136/ard.2008.099713
https://doi.org/10.1136/ard.2008.099713
https://doi.org/10.7326/M16-0462
https://doi.org/10.1136/annrheumdis-2019-215315
https://doi.org/10.1136/annrheumdis-2019-215315
https://doi.org/10.1186/s12891-016-0943-9
https://doi.org/10.1186/s12891-016-0943-9
https://doi.org/10.1016/j.rdc.2014.01.004
https://doi.org/10.1016/j.rdc.2014.01.004
https://doi.org/10.1007/s10067-017-3729-z
https://doi.org/10.1007/s10067-017-3729-z
https://doi.org/10.1136/annrheumdis-2012-202786
https://doi.org/10.1136/annrheumdis-2012-202786
https://doi.org/10.1136/annrheumdis-2013-204657
https://doi.org/10.1136/annrheumdis-2013-204657
https://doi.org/10.5334/jbsr.2113
https://doi.org/10.5334/jbsr.2113
http://creativecommons.org/licenses/by/4.0/

	Introduction
	Case 1
	Case 2
	Case 3
	Case 4
	Discussion
	Conclusion
	Competing Interests
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4

