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ABSTRACT
Objective. We compared the diagnos-
tic value of fully integrated 18F-FDG 
PET/MRI to that of clinical and sero-
logical markers for monitoring disease 
activity in patients with aortitis/chron-
ic periaortitis (A/CPA) during immuno-
suppressive therapy.
Methods. Patients positive for A/CPA 
at the initial and at least 2 consecu-
tive PET/MRI studies were included for 
retrospective analysis. Imaging (quali-
tative and quantitative analysis), clini-
cal, and serologic (C-reactive protein, 
erythrocyte sedimentation rate) assess-
ments were determined at each visit, 
DQG� WKHLU� ÀQGLQJV� FRPSDUHG�� 'LIIHU-
ences in various PET/MRI parameters, 
clinical symptoms, and serologic mark-
HUV� GXULQJ� WKHUDS\� EHWZHHQ� ÀUVW� DQG�
second visits were tested for statistical 
VLJQLÀFDQFH��6SHDUPDQ·V�UDQN�FRUUHOD-
WLRQ�FRHIÀFLHQW�ZDV�FDOFXODWHG�WR�UHODWH�
imaging to serologic marker changes 
EHWZHHQ�WKH�ÀUVW���YLVLWV�
Results. Serial assessments were per-
formed in 12 patients with A/CPA, 
over 34 visits. PET/MRI suggested ac-
tive disease in 22/34 (64.7%) studies, 
whereas clinical assessment and sero-
logical analysis were positive in only 
18/34 (52.9%) and 17/34 (50%) cases, 
respectively. Disease activity assess-
ment differed between PET/MRI, and 
clinical and serological markers, in 
8/34 (23.5%) and 9/34 (26.5%) cases, 
respectively. Imaging and serologic 
parameters (p<0.009) and clinical 
symptoms (p=0.063) predominantly 
improved at the second visit. Changes 
IURP� WKH� ÀUVW� WR� WKH� VHFRQG� YLVLW� ZHUH�
not correlated between PET/MRI and 
serologic markers.
Conclusion. Fully integrated 18F-FDG 
PET/MRI provides a comprehensive 
imaging approach with data on vascu-

ODU�SHULYDVFXODU� LQÁDPPDWLRQ� WKDW� LV�
complementary to clinical and labora-
tory assessments. This highlights the 
potential value of imaging-based dis-
ease activity monitoring, which might 
have a crucial impact on clinical man-
agement in patients with A/CPA.

Introduction
Aortitis and chronic periaortitis (A/
CPA) are rare conditions, usually au-
toimmune-mediated and characterised 
E\� LQÁDPPDWLRQ� RI� WKH� DRUWLF� ZDOO� RU�
SHULDRUWLF� WLVVXH�� 7KH� IRUPHU�� HQFRP-
passing giant cell arteritis (GCA) and 
7DND\DVX·V� DUWHULWLV� �7$.��� DV� WKH� WZR�
PDLQ� IRUPV� RI� ODUJH�YHVVHO� YDVFXOLWLV�
(LVV), is secondary to a systemic gran-
ulomatous vasculitis that involves in-
ÁDPPDWRU\�FHOOXODU�LQÀOWUDWHV�RI�PXOWL-
nucleated giant cells, mononuclear 
FHOOV��O\PSKRF\WHV��DQG�D�KLJK�GHJUHH�RI�
YDVFXODULVDWLRQ�LQ�LWV�DFXWH�SKDVH��ZKLOH�
SURJUHVVLYH� ÀEURVLV� SUHYDLOV� LQ� WKH�
chronic stage (1). In contrast, in chronic 
periaortitis, including idiopathic retro-
SHULWRQHDO�ÀEURVLV��SHULDQHXU\VPDO�UHW-
URSHULWRQHDO�ÀEURVLV��DQG�LQÁDPPDWRU\�
abdominal aortic aneurysm, a mixture 
RI� ÀEURXV� WLVVXH� DQG� LQÁDPPDWRU\� LQ-
ÀOWUDWHV�� ZLWK� SUHGRPLQDQWO\� PRQRQX-
FOHDU� FHOO� LQÀOWUDWHV� ZLWKLQ� ÀEUREODVWV�
DQG�FROODJHQ�EXQGOHV��LV�IRXQG�LQ�KLJKO\�
vascular and oedematous tissue during 
WKH� DFWLYH� LQÁDPPDWRU\� SKDVH�� ,Q� WKH�
ODWH�VWDJHV�RI�WKLV�GLVHDVH�HQWLW\��KLVWRO-
RJ\� VKRZV� SURQRXQFHG� VFOHURVLV� DQG�
VFDWWHUHG�FDOFLÀFDWLRQV�����
Chronic periaortitis is usually located 
at the abdominal aorta and the iliac 
arteries and its pathogenesis is con-
sidered to be secondary to a localised 
LQÁDPPDWRU\� UHDFWLRQ� WR� DWKHURVFOH-
URWLF�SODTXH�DQWLJHQV������+RZHYHU��UH-
cent observations have suggested that 
chronic periaortitis may arise as a pri-
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PDU\�/99��ZLWK�LQÁDPPDWLRQ�SUHGRP-
LQDWLQJ� LQ� WKH� DGYHQWLWLD� RI� WKH� DRUWD��
similarly to that seen in GCA and TAK, 
ZKLFK� LV� W\SLFDOO\� ORFDOLVHG� WR� WKH�DE-
dominal aorta and its branches in some 
patients, and in others extends to other 
vascular segments (4-7).
Both aortitis and chronic periaortitis 
JR� WKURXJK�GLIIHUHQW�SKDVHV�RI� LQÁDP-
PDWRU\� DFWLYLW\��PRVWO\� LQ� WKH� IRUP�RI�
ÁDUH�XSV�� ZLWK� ODWHU� GHJHQHUDWLRQ� LQWR�
PRUH� RU� OHVV� DFWLYH� VWDJHV� RI� ÀEURVLV�
���� ���� 'LVWLQJXLVKLQJ� EHWZHHQ� ÁRULG�
DQG�GRUPDQW�$�&3$�LV�FUXFLDO�IRU�JXLG-
LQJ� FOLQLFDO�PDQDJHPHQW� DQG� DOORZLQJ�
individualised treatment, as untreated 
LQÁDPPDWLRQ� FDQ� UHVXOW� LQ� LUUHYHUVLEOH�
damage to the large arteries and im-
PXQRVXSSUHVVLYH� WUHDWPHQW� IRU�$�&3$�
FDUULHV� SRWHQWLDO� OLIH�WKUHDWHQLQJ� ULVNV�
(10). Traditionally, disease activity is 
assessed by C-reactive protein (CRP) 
levels and erythrocyte sedimentation 
UDWH� �(65���DORQJ�ZLWK�FOLQLFDO�SDUDP-
eters, rather than by vascular imaging. 
+RZHYHU��DFXWH�SKDVH�UHDFWDQWV�DUH�QRW�
VSHFLÀF�� \LHOGLQJ� IDOVH�QHJDWLYH� DQG�
IDOVH�SRVLWLYH� ÀQGLQJV� LQ� ��������RI�
cases (6, 8, 11-13). In addition, CRP and 
(65�UDSLGO\�QRUPDOLVH�DIWHU�FRPPHQF-
LQJ� WUHDWPHQW�ZLWK� QRYHO� LQWHUOHXNLQ���
receptor alpha inhibitor therapeutic 
DJHQWV��ZKLFK�KDPSHUV� WKH� DVVHVVPHQW�
RI� GLVHDVH� DFWLYLW\� ���������0RUHRYHU��
FOLQLFDO�IHDWXUHV�RI�$�&3$�PD\�EH�QRQ�
VSHFLÀF� �e.g. headaches, back pain) or 
may potentially be related to prior vas-
cular/perivascular damage, rather than 
WR�DFWLYH�LQÁDPPDWLRQ��e.g. limb clau-
dication, hydronephrosis).
These dilemmas have encouraged the 
LQFUHDVLQJ� XVH� RI� GLIIHUHQW� LPDJLQJ�
WHFKQLTXHV�IRU�GLDJQRVLV��DVVHVVPHQW�RI�
disease activity, and even therapy mon-
LWRULQJ�RI�$�&3$����������������7R�GDWH��
D�IHZ�VWXGLHV�KDYH�HYDOXDWHG�WKH�UROH�RI�
18)�ÁXRURGHR[\JOXFRVH� SRVLWURQ�HPLV-
sion tomography (18F-FDG PET), com-
puted tomography (CT), and magnetic 
UHVRQDQFH� LPDJLQJ� �05,�� IRU� PRQL-
toring A/CPA in established cases (8, 
��� ���� �������� %DVHG� RQ� WKH� FXUUHQWO\�
DYDLODEOH�GDWD��QRQH�RI� WKHVH�GLIIHUHQW�
LPDJLQJ� PHWKRGV� LV� FOHDUO\� SUHIHUUHG�
RYHU�DQRWKHU�IRU�PRQLWRULQJ�GLVHDVH�DF-
tivity in A/CPA. Thus, imaging is not 
recommended by the European League 

$JDLQVW� 5KHXPDWLVP� �(8/$5�� IRU�
IROORZ�XS� H[DPLQDWLRQV� WR� LQYHVWLJDWH�
SRWHQWLDO�RQJRLQJ� LQÁDPPDWLRQ� LQ�SD-
WLHQWV� ZLWKRXW� FOLQLFDOO\�VHURORJLFDOO\�
VXVSHFWHG�ÁDUH�� VLQFH� LWV� XVHIXOQHVV� LV�
QRW�\HW�GHÀQHG�������7KHUH�LV��KRZHY-
HU�� DQ� XQPHW� QHHG� WR� LGHQWLI\� SDWLHQWV�
DW� ULVN� RI� UHODSVH� DQG� WKRVH�ZLWK� VXE-
clinical activity, by introducing novel 
diagnostic imaging techniques and by 
$�&3$�VSHFLÀF�LPDJH�DFTXLVLWLRQ�SUR-
tocols, respectively.
In the past decade, 18F-FDG PET/CT 
KDV� HPHUJHG� DV� D� QRYHO� DQG� SRZHUIXO�
LPDJLQJ�PRGDOLW\� LQ� WKH� HYDOXDWLRQ� RI�
LQÁDPPDWRU\�GLVRUGHUV�VXFK�DV�$�&3$��
+RZHYHU��KLJK�UDGLDWLRQ�H[SRVXUH��ORZ�
VRIW�WLVVXH�FRQWUDVW�DQG�SRWHQWLDO�DGYHUVH�
HIIHFWV�RI�&7�FRQWUDVW�PHGLD�UHPDLQ�DQ�
issue. As opposed to that, non-invasive 
PROHFXODU�K\EULG�LPDJLQJ�E\�PHDQV�RI�
IXOO\� LQWHJUDWHG� 18F-FDG PET/MRI al-
ORZV� SUHFLVH� FRPELQDWLRQ� RI� 18F-FDG 
3(7�DQG�UDGLDWLRQ�IUHH�YDVFXODU�05,�LQ�
D�RQH�VWRS�VKRS�SURFHGXUH�IRU�VLPXOWD-
QHRXV�DVVHVVPHQW�RI�GLVHDVH�DFWLYLW\�DV�
ZHOO� DV�SRVVLEOH� ODWH�FKURQLF� VWUXFWXUDO�
$�&3$�FRPSOLFDWLRQV��DV�VKRZQ�E\�RXU�
JURXS� LQ� SUHOLPLQDU\� VWXGLHV� ���� �����
Recently, 18)�)'*� 3(7�05,� ÀQGLQJV�
KDYH�EHHQ�VXFFHVVIXOO\�FRUUHODWHG�ZLWK�
clinical characteristics and outcome in 
SDWLHQWV�ZLWK�/99�LQ�D�VPDOO�SURVSHF-
tive trial by Laurent et al��������7KH�DX-
thors conclude that 18F-FDG PET/MRI 
FRXOG� IDFLOLWDWH� WKH� FKDUDFWHULVDWLRQ� RI�
GLVHDVH� DFWLYLW\�� HVSHFLDOO\� IRU� FKDO-
OHQJLQJ�FDVHV�� ,Q�YLHZ�RI� LWV�SUHVXPD-
EOH�EHQHÀW�LQ�UHYHDOLQJ�GLIIHUHQW�DVSHFWV�
DQG�VWDJHV�RI�WKH�FRPSOH[�LQÁDPPDWRU\�
process by providing multiparamet-
ULF� LQIRUPDWLRQ�� ZH� K\SRWKHVLVHG� WKDW�
ZKROH�ERG\� 18F-FDG PET/MRI might 
provide additive diagnostic value in 
monitoring disease activity in patients 
ZLWK� $�&3$� XQGHUJRLQJ� LPPXQRVXS-
pressive therapy, over that provided 
by established clinical and serological 
markers.

Materials and methods
Study population
7ZHOYH� SDWLHQWV� SRVLWLYH� IRU�$�&3$� DW�
WKH� LQLWLDO� DQG� DW� OHDVW� �� FRQVHFXWLYH�
3(7�05,� VWXGLHV�ZHUH� H[WUDFWHG� IURP�
WKH�LQVWLWXWLRQV·�GDWDEDVH��-XQH������WR�
-DQXDU\������� IRU� UHWURVSHFWLYH� DQDO\-

VLV�� $W� EDVHOLQH�� SDWLHQWV� XQGHUZHQW�
PET/MRI during the primary diagnos-
WLF� HYDOXDWLRQ� �Q ��� RU� GXULQJ� IROORZ�
XS�LQ�FDVHV�RI�UHODSVH��Q ����7KH�VHFRQG�
3(7�05,�VFDQ�ZDV�SHUIRUPHG�WR�DVVHVV�
disease activity and disease progres-
sion/non-progression during immuno-
VXSSUHVVLYH�WKHUDS\��ZKLFK�ZDV�VWDUWHG�
RU�HVFDODWHG�DIWHU�WKH�ÀUVW�YLVLW��7HQ�DG-
GLWLRQDO�IROORZ�XS�3(7�05,�VWXGLHV�LQ�
��SDWLHQWV�XQGHU�DIWHU� LPPXQRVXSSUHV-
VLYH� PHGLFDWLRQ� WUHDWPHQW� ZHUH� SHU-
IRUPHG��i.e. a third PET/MRI scan in 6 
FDVHV��DQG�D�IRXUWK�3(7�05,�VFDQ�LQ���
FDVHV���LQ�WZR�RI�WKRVH�GXH�WR�UHODSVH�DW�
WKH�WKLUG�YLVLW��ZKHUHDV�LQ�WKH�RWKHU�RQHV�
LPDJLQJ�ZDV�DSSOLHG� WR�DVVHVV�DFWLYLW\�
and progression/non-progression dur-
LQJ� IROORZ�XS�� 7KH� ORFDO� (WKLFV� &RP-
PLWWHH�DSSURYHG�WKH�VWXG\��DQG�ZH�RE-
WDLQHG� ZULWWHQ� LQIRUPHG� FRQVHQW� IURP�
DOO� SDUWLFLSDQWV� IRU� WKH� SXUSRVH� RI� DQ-
RQ\PLVHG�HYDOXDWLRQ�DQG�SXEOLFDWLRQ�RI�
their data. Study population character-
istics and immunosuppressive therapy 
details are summarised in Table I.

PET/MRI acquisition
,PDJLQJ�ZDV�SHUIRUPHG�RQ�D�%LRJUDSK�
mMR (Siemens Medical Solutions, Er-
ODQJHQ��*HUPDQ\���ZKLFK�DOORZV�ZKROH�
ERG\� VLPXOWDQHRXV� DFTXLVLWLRQ� RI�3(7�
and 3-Tesla MRI data. A vascular-spe-
FLÀF� 3(7�05,� SURWRFRO�� HQFRPSDVV-
LQJ� D� FRURQDO� ZKROH�ERG\� 7��ZHLJKW-
HG� �7�Z�� VKRUW� Ʋ� LQYHUVLRQ� UHFRYHU\�
�67,5�� VHTXHQFH�ZLWK� IDW� VXSSUHVVLRQ��
ZKROH�ERG\�FRQWUDVW�HQKDQFHG�PDJQHW-
ic resonance angiography (CE-MRA) 
ZLWK� FRQWLQXRXV� WDEOH� PRYHPHQW�� DQG�
D[LDO�7�Z�IDW�VXSSUHVVHG� WKUHH�GLPHQ-
sional (3D) volumetric interpolated 
breath-hold examination (VIBE) se-
quences pre- and post-contrast media 
DGPLQLVWUDWLRQ��FRYHULQJ�WKH�WUXQN��ZDV�
LPSOHPHQWHG� ���� ����� 7KH� WHFKQLFDO�
VSHFLÀFDWLRQV�RI�WKH�3(7�05,�VFDQQHU�
XVHG�DUH�VXPPDULVHG�LQ�D�SHUIRUPDQFH�
HYDOXDWLRQ� SDSHU� ������ 3DWLHQWV� IDVWHG�
IRU� DW� OHDVW� �� K� EHIRUH� 18F-FDG injec-
WLRQ��%ORRG�JOXFRVH� OHYHOV�ZHUH�EHORZ�
150 mg/dl in all patients. On average, 
WKH� 3(7�05,� VFDQ�ZDV� VWDUWHG�ZLWK� ��
EHG� SRVLWLRQV�� ZLWK� D� �²��PLQXWH� DF-
TXLVLWLRQ�WLPH�SHU�EHG�SRVLWLRQ���������
PLQ�DIWHU�LQMHFWLRQ�RI��������0%T�18F-
)'*��$�PHDQ�RI������PO�0DJQRJUDI��
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ZDV� DGPLQLVWHUHG� WR� DFTXLUH� FRQWUDVW�
enhanced MRI data.

Imaging assessment
3(7� VFDQV�ZHUH� HYDOXDWHG� E\� �� H[SH-
ULHQFHG� ERDUG�FHUWLÀHG� QXFOHDU� PHGL-
cine physicians in consensus on a 
GHGLFDWHG� ZRUNVWDWLRQ� DQG� VRIWZDUH�
(syngo MMWP and syngo TrueD, Sie-
PHQV�0HGLFDO�6ROXWLRQV���5HDGHUV�ZHUH�
blinded to clinical, laboratory, and MRI 
ÀQGLQJV��EXW�XQEOLQGHG�WR�SUHYLRXV�3(7�
LPDJHV�� 'LVHDVH� DFWLYLW\� ZDV� GHÀQHG�
E\� JOREDO� LQWHUSUHWDWLRQ� RI� HDFK� VWXG\�
EDVHG�XSRQ�DVVHVVPHQW�RI�WKH�IROORZLQJ�
15 vascular territories: brachiocephalic 
trunk, both subclavian arteries, both 
vertebral arteries, both common carotid 
arteries, ascending aorta, aortic arch, 
descending thoracic aorta, abdominal 
DRUWD��ERWK�LOLDF�DUWHULHV��DQG�ERWK�IHPR-
ral arteries. For qualitative assessment, 
WKH� GHJUHH� RI� 18F-FDG uptake relative 
WR�WKH�OLYHU�ZDV�YLVXDOO\�VFRUHG�IURP���
to 3 (Visual score, VS; 0 = no uptake; 1 
 �XSWDNH� SUHVHQW�� EXW� ORZHU� WKDQ� OLYHU�
XSWDNH���� �XSWDNH�VLPLODU� WR� OLYHU�XS-
take; 3 = higher than liver uptake), in 
DFFRUGDQFH� ZLWK� UHFHQW� UHFRPPHQGD-
WLRQV�����������7R�DVVHVV�WKH�TXDOLWDWLYH�
EXUGHQ� RI� YDVFXODU�SHULYDVFXODU� )'*�
uptake across multiple vessel regions, 
D� PRGLÀHG� YHUVLRQ� RI� D� UHFHQWO\� LQ-
troduced global summary score (PET 

YDVFXODU�DFWLYLW\�VFRUH��3(79$6��������
ZDV�FDOFXODWHG�E\�DGGLQJ�WKH�96�LQ�WKH�
���WHUULWRULHV��LQVWHDG�RI���WHUULWRULHV�DV�
applied by Grayson PC et al���������ZLWK�
VFRUHV� UDQJLQJ� IURP� ������ )RU� TXDQWL-
tative evaluation, the maximal stand-
ardised uptake value (SUVmax) and the 
highest target to blood pool ratio (TBR) 
ZHUH�HYDOXDWHG�LQ�HDFK�SDWLHQW�������
05,� VFDQV� ZHUH� DVVHVVHG� TXDQWLWD-
WLYHO\� DQG� TXDOLWDWLYHO\� E\� �� H[SHUL-
HQFHG� ERDUG�FHUWLÀHG� UDGLRORJLVWV� XV-
ing an FDA-approved OsiriX DICOM 
YLHZHU� �2VLUL;�0'� Y���������� EOLQGHG�
WR� FOLQLFDO�� ODERUDWRU\�� DQG� 3(7� ÀQG-
ings, but unblinded to previous MRI 
VWXGLHV�� &RQVHQVXV� EHWZHHQ� WKH� UHDG-
HUV�ZDV� XVHG� FRQVLGHULQJ� DOO� DYDLODEOH�
VHTXHQFHV� WR� GHWHUPLQH� ZKHWKHU� HDFK�
VFDQ�ZDV� FRQVLVWHQW�ZLWK� DFWLYH� RU� LQ-
DFWLYH�$�&3$�� ,PDJHV� ZHUH� HYDOXDWHG�
IRU� PD[LPXP� WKLFNHQLQJ� �07�� DQG�
increased contrast-enhancement (ICE) 
RI� WKH� DRUWLF� ZDOO�SHULDRUWLF� WLVVXH� LQ�
the axial plane, respectively. The pres-
HQFH�RI�7��67,5�VLJQDO�K\SHULQWHQVLW\��
DV�D�SUR[\�IRU�RHGHPD��ZDV�DVVHVVHG�DW�
the aorta and its branches by compar-
ing the mural/perimural signal inten-
VLW\�ZLWK�P\RFDUGLDO� LQWHQVLW\� ������ ,Q�
&(�05$� DQDO\VLV�� YHVVHO� QDUURZLQJ�
RFFOXVLRQ� DQG� DQHXU\VPV�HFWDVLD� ZHUH�
documented. Vascular territories that 
ZHUH�QRW�DGHTXDWHO\�YLVXDOLVHG�RU�ZHUH�

VLWHV�RI�SULRU�VXUJLFDO�LQWHUYHQWLRQ�ZHUH�
H[FOXGHG�IURP�DQDO\VLV�

Clinical and laboratory assessment
$W� HDFK� YLVLW�� SDWLHQWV� XQGHUZHQW� GH-
tailed clinical and laboratory investi-
JDWLRQV�� &OLQLFDOO\� DFWLYH� GLVHDVH� ZDV�
GHÀQHG� E\� WKH� SUHVHQFH� RI� DW� OHDVW� ��
clinical symptom directly attributed 
WR� RQJRLQJ� $�&3$� E\� WZR� UKHXPD-
WRORJLVWV�LQ�FRQVHQVXV�ZLWK�VXEVWDQWLDO�
H[SHULHQFH� LQ� SDWLHQWV�ZLWK� LQÁDPPD-
tory vascular/perivascular disorders. 
Abnormal acute-phase reactants (CRP, 
QRUPDO������PJ�GO��DQG�RU�(65��QRUPDO�
���� PP�� DORQH� ZHUH� QRW� FRQVLGHUHG�
VXIÀFLHQW� HYLGHQFH� RI� FOLQLFDO� GLVHDVH�
DFWLYLW\�� &OLQLFDO� DVVHVVPHQWV� ZHUH�
SHUIRUPHG�EOLQGHG� WR� LPDJLQJ�GDWD��$�
GHWDLOHG� KLVWRU\� ZDV� REWDLQHG� DW� HDFK�
YLVLW�IRFXVLQJ�RQ�SULRU�DQG�FXUUHQW�WKHU-
apies, including glucocorticoids and 
other immunosuppressive medication 
(e.g��GLVHDVH�PRGLI\LQJ�DQWL�UKHXPDWLF�
drugs and biologic agents). All patients 
UHFHLYHG�FDUHIXO�IXUWKHU�ZRUNXS�WR�H[-
FOXGH�LQIHFWLRXV�GLVHDVH�DQG�RWKHU�DXWR-
immune or malignant disorders.

Statistical analysis
Wilcoxon’s signed-rank test and McNe-
PDU·V� WHVW� ZHUH� SHUIRUPHG� WR� HYDOXDWH�
GLIIHUHQFHV�LQ�WKH�GLVWULEXWLRQ�RI�FRQWLQ-
XRXV�DQG�FDWHJRULFDO�YDULDEOHV�EHWZHHQ�

Table I. Epidemiological and therapy data.

Patient Sex Age at  Underlying Prior Medication at Medication at Medication at Medication at
  1st�YLVLW� GLVHDVH�RI� 7KHUDS\�� �st�YLVLW� �nd visit 3rd visit 4th visit
   A/CPA     

1* F 58 IRF - - GC (10 mg/day) GC, MMF GC (5 mg/day), 
        RTX, MMF
�
� )� ��� ,5)� �� �� *&����PJ�GD\��� 07;��GC MTX
3 M 60 PRF GC - MMF, GC, RTX N/A N/A
4 M 59 PRF - - GC (10 mg/day), MTX N/A N/A
5 M 65 PRF GC - MMF, GC N/A N/A
6* F 59 GCA - - GC (5 mg/day), MTX GC N/A
�
� 0� ��� *&$� *&� *&�����PJ�GD\�� 07;��GC MTX, GC MTX
8 M 73 GCA - - MTX, GC N/A N/A
9 M 71 GCA - - GC (5 mg/day), TOC N/A N/A
10 F 63 GCA - - MTX, GC N/A N/A
��
� )� ��� 7$.� *&� �� GC, LEF - N/A
��
� )� ��� 7$.� *&��07;��72&� *&����PJ�GD\�� *&������PJ�GD\���72&� MTX, TOC -

7KH�PHDQ�WLPH�LQWHUYDO�EHWZHHQ�WKH�ÀUVW�DQG�VHFRQG�YLVLW�ZDV������PRQWKV��UDQJH���²���PRQWKV���,Q�WKH�VXEJURXS�RI�SDWLHQWV�ZLWK�PRUH�WKDQ���IROORZ�XS�
VWXG\��
Q� �����WKH�PHDQ�WLPH�LQWHUYDO�EHWZHHQ�WKH�ÀUVW�DQG�WKLUG�YLVLW�ZDV������PRQWKV��UDQJH����²���PRQWKV��DQG�EHWZHHQ�WKH�ÀUVW�DQG�IRXUWK�YLVLW�ZDV�
�����PRQWKV��UDQJH����²���PRQWKV��
0��PDOH��)��IHPDOH��$�&3$��DRUWLWLV�FKURQLF�SHULDRUWLWLV��,5)��LGLRSDWKLF�UHWURSHULWRQHDO�ÀEURVLV��35)��SHULDQHXU\VPDO�UHWURSHULWRQHDO�ÀEURVLV��*&$��JLDQW�
FHOO�DUWHULWLV��7$.��7DND\DVX·V�DUWHULWLV��*&��JOXFRFRUWLFRLGV��07;��PHWKRWUH[DWH��72&��WRFLOL]XPDE��00)��P\FRSKHQRODWH�PRIHWLO��57;��ULWX[LPDE��/()��
OHÁXQRPLGH��1�$��QRW�DSSOLFDEOH�
8QGHUOLQHG�DQG�LWDOLF�WHUPV�LQGLFDWH�WKDW�LPPXQRVXSSUHVVLYH�PHGLFDWLRQ�ZDV�JLYHQ�EHWZHHQ�WKH�FXUUHQW�DQG�SULRU�YLVLW��EXW�ZLWK�GLVFRQWLQXDWLRQ�LQ�EHWZHHQ�
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WKH� ÀUVW� DQG� VHFRQG� YLVLW�� UHVSHFWLYHO\��
6SHDUPDQ·V�UDQN�FRUUHODWLRQ�FRHIÀFLHQW�
ZDV�FDOFXODWHG� WR�H[DPLQH�FRUUHODWLRQV�
EHWZHHQ�UHODWLYH�FKDQJHV��i.e. 9LVLW�²9LVLW�) 
RI�LPDJLQJ�DQG�ODERUDWRU\�LQÁDPPDWLRQ�
PDUNHUV�RI�WKH�ÀUVW���YLVLWV��$OO�VWDWLVWL-
FDO�DQDO\VHV�ZHUH�SHUIRUPHG�XVLQJ�0HG-
&DOF� �Y�� �������$� VLJQLÀFDQFH� OHYHO� RI�
Ơ ���ZDV�XVHG�IRU�DOO�VWDWLVWLFDO�WHVWV�

Results
PET/MRI data
$W� WKH� ÀUVW� YLVLW�� ������ ������� DQG�
������ �������� SDWLHQWV� ZHUH� FODVVLÀHG�
as having active A/CPA according to 
PET and MRI analysis, respectively. 
The second examination demonstrated 
����� �������� 3(7�SRVLWLYH� DQG� �����
�������� 05,�SRVLWLYH� FDVHV�� WKXV�� ��
FDVHV� ZHUH� 3(7�05,�SRVLWLYH� LQ� WKH�
combined analysis. Discrepant PET and 
05,�ÀQGLQJV�ZHUH� IRXQG� LQ���SDWLHQWV�
DW�WKH�ÀUVW���YLVLWV��i.e. ����VWXGLHV�ZLWK�
discordant results). All but 1 (i.e. CE-
MRA) assessed imaging parameters 
KDG� VLJQLÀFDQWO\� LPSURYHG�E\� WKH� VHF-
ond visit (Table II, Fig. 1). This decrease 
ZDV� FOLQLFDOO\� UHOHYDQW� �i.e. normalisa-
WLRQ�� LQ� ����� ��������� ����� ���������
DQG������ ��������SDWLHQWV�� FRQVLGHULQJ�
96��,&(��DQG�RHGHPD�LPDJLQJ�E\�7�Z�
05,�� UHVSHFWLYHO\�� &(�05$� VKRZHG�
SURJUHVVLYH�GLVHDVH� LQ���SDWLHQWV�DW� WKH�
VHFRQG�YLVLW��DV�IROORZV��,Q���SDWLHQW��D�
QHZ�HFWDVLD�RI�WKH�VXSUDUHQDO�DEGRPLQDO�
DRUWD�ZDV� REVHUYHG�� ,Q� DQRWKHU� SDWLHQW�
ZLWK� SUHYLRXVO\� NQRZQ� ORQJ� VHJPHQ-
WDO� VWHQRVLV� RI� ERWK� YHUWHEUDO� DUWHULHV��
D� QHZ� RFFOXVLRQ� RI� WKH� ULJKW� YHUWHEUDO�
DUWHU\�ZLWK�FRQVHTXHQW�LVFKDHPLD�LQ�WKH�
FHUHEHOOXP��RFFXUUHG� �)LJ�� ���� ,Q� WKHVH�
SDWLHQWV�� WKH� PRGLÀHG� 3(79$6� VFRUH�
ZDV�VXEVWDQWLDO�DW�WKH�ÀUVW�YLVLW��VFRUHV��
�������FRPSDUHG�WR���SDWLHQWV�ZLWK�ORZ�
VFRUHV� RI� ����� DQG� DQRWKHU� �� SDWLHQWV�
ZLWK�PRGHUDWH�WR�KLJK�VFRUHV�RI�������
$W�WKH�WKLUG�DQG�IRXUWK�YLVLW������������
SDWLHQWV�VKRZHG�DFWLYH�$�&3$�LQ������
������VWXGLHV��DV�IROORZV��LQ���SDWLHQW��
3(7� DQG� 05,� LQGLFDWHG� W\SLFDO� ÀQG-
LQJV� IRU� DFWLYH�&3$� LQ� �� VWXGLHV�ZLWK�
DGGLWLRQDO� ÀQGLQJV� VXJJHVWLYH� RI� DF-
tive LVV (Fig. 3). In another patient, 
05,�VKRZHG�DFWLYH�&3$� LQ��� VWXGLHV��
ZKHUHDV�3(7�GHPRQVWUDWHG�D�ÁDUH�LQ���
VWXG\��RI�QRWH��WKLV�SDWLHQW�KDG�DOUHDG\�
discordant PET and MRI results at 

Table II.� 'LIIHUHQFHV� LQ� LPDJLQJ�� ODERUDWRU\�� DQG� FOLQLFDO� SDUDPHWHUV� GXULQJ� WKHUDS\�����������
EHWZHHQ�WKH�ÀUVW���YLVLWV�

  Parameters 1st�9LVLW� �nd Visit p-value
 
PET SUVmax
� �����UDQJH�����²������ �����UDQJH���²����� �����1

�� 7%5
� �����UDQJH�����²������ �����UDQJH�����²����� �����1

�� 96
� ���UDQJH���²��� ���UDQJH���²��� �����1

�� P3(79$6� ����UDQJH���²���� �����UDQJH���²���� �����1

MRI� 07��PP�
� �����UDQJH�����²���� �����UDQJH���²���� �����1

�� ,&(� ������������� ������������� ������
�� 2HGHPD� �������������� ����������� ������
  /&�E\�&(²05$� ������������� ����������� ������

Serological assessment� &53� �����UDQJH�����²������ �����UDQJH�����²����� �����1

�� (65� ����UDQJH���²����� ����UDQJH���²���� �����1

Clinical assessment� &OLQLFDO�V\PSWRPV� �������������� ������������� ������

Data are expressed as median values (SUVmax��7%5��96��P3(79$6��07��&53��(65��DQG�QXPEHU�RI�
patients (ICE, oedema, LC by MRA, clinical symptoms), respectively.
*,Q�HDFK�SDWLHQW�WKH�KLJKHVW�YDOXH�ZDV�XVHG�IRU�VWDWLVWLFDO�WHVWLQJ�
SUVmax: maximum standardised uptake value; TBR: target to blood pool ratio; VS: visual score; 
P3(79$6��PRGLÀHG�3(7�YDVFXODU�DFWLYLW\�VFRUH��07��PD[LPXP�WKLFNHQLQJ��,&(��LQFUHDVHG�FRQWUDVW�
enhancement; LC: luminal changes (i.e. stenosis, occlusion, aneurysm, ectasia); CE-MRA: contrast-
enhanced magnetic resonance angiography; CRP: C-reactive protein; ESR: erythrocyte sedimentation 
UDWH�����:LOFR[RQ�VLJQHG�UDQN�WHVW�����0F1HPDU·V�WHVW�

Fig. 1.�$W�WKH�ÀUVW�YLVLW��FRURQDO�3(7��D���FRURQDO�7��67,5��E���DQG�D[LDO�7��9,%(��F��VKRZ�H[WHQVLYH�
ODUJH�YHVVHO� YDVFXOLWLV�ZLWK� DRUWLWLV� DQG� LQÁDPPDWRU\� DIIHFWLRQ� RI� WKH� VXSUDDRUWLF� EUDQFKHV� DQG� LOLDF�
DUWHULHV�LQ�D����\HDU�ROG�SDWLHQW�ZLWK�JLDQW�FHOO�DRUWLWLV��LQÁDPPDWRU\�OHVLRQV�DUH�PDUNHG�E\�UHG�DUURZV���
$IWHU� LPPXQRVXSSUHVVLYH� WUHDWPHQW��3(7�DQG�05,�GHPRQVWUDWH� UHJUHVVLYH� LQÁDPPDWRU\� FKDQJHV� DW�
WKH�VHFRQG�YLVLW�����PRQWKV�ODWHU���ZLWK�FRPSOHWHO\�GLVDSSHDULQJ�RHGHPD�DW�WKH�VXEFODYLDQ�DUWHULHV��H��
DQG�RQO\�ORZ�OHYHOV�RI�UHVLGXDO�GLVHDVH�DFWLYLW\�DW�WKH�DRUWD��DV�VKRZQ�RQ�3(7�DQG�7��9,%(��G��I��JUHHQ�
DUURZV���&53�ZDV�QRUPDO�DQG�(65�ZDV�VOLJKWO\�HOHYDWHG��i.e.����PP�K��DQG�VLJQV�RI�FOLQLFDO�GLVHDVH�
DFWLYLW\�ZHUH�DEVHQW�DW�WKH�VHFRQG�YLVLW�
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WKH� ÀUVW� �� YLVLWV�� DV� GHVFULEHG� DERYH���
0RUHRYHU�� LQ���SDWLHQW�ZLWK�/99��GLV-
HDVH�UHODSVH�ZDV�UHYHDOHG�E\�3(7�DQG�
05,�LQ���VWXG\�DW� WKH� OHYHO�RI� WKH�GH-
scending thoracic aorta, accompanied 
E\� D� VLJQLÀFDQWO\� JURZLQJ� DQHXU\VP�
ZLWK�SDUWLDO�WKURPERVLV�

Clinical and laboratory data
Clinical assessment suggested ac-
WLYH�GLVHDVH�LQ���������������DQG������
��������SDWLHQWV�DW�WKH�ÀUVW�DQG�VHFRQG�
visit (p=0.063), respectively. At the third 
DQG� IRXUWK� YLVLW�� ���� �������� SDWLHQWV�
VKRZHG�ÀQGLQJV�VXJJHVWLYH�RI�FOLQLFDOO\�
DFWLYH�GLVHDVH�LQ������������VWXGLHV�
&53� DQG�RU� (65� ZHUH� HOHYDWHG� LQ�
��������������SDWLHQWV�DW�WKH�ÀUVW�YLVLW�
DQG������������SDWLHQWV�DW� WKH�VHFRQG�
visit. Additionally, absolute CRP and 
(65�YDOXHV�ZHUH�VLJQLÀFDQWO\�ORZHU�DW�
WKH� VHFRQG� YLVLW� FRPSDUHG� WR� WKH� ÀUVW�
visit (Table II). A clinically relevant 
decrease (i.e�� QRUPDOLVDWLRQ�� ZDV� RE-
VHUYHG�DW�WKH�VHFRQG�YLVLW�LQ������������
DQG��������������SDWLHQWV�IRU�&53�DQG�
(65�� UHVSHFWLYHO\�� ,QFUHDVHG� LQÁDP-
PDWRU\�PDUNHUV�ZHUH�REVHUYHG�LQ���SD-
tient during the third visit.

PET/MRI versus clinical 
and laboratory data
PET/MRI suggested active A/CPA in 
������ �������� VWXGLHV�� FRPSULVLQJ� ���
SRVLWLYH� 3(7� VWXGLHV� DQG� ��� SRVLWLYH�
05,�VWXGLHV��+RZHYHU��FOLQLFDO�DVVHVV-
PHQW�UHYHDOHG�SRVLWLYH�ÀQGLQJV�DW�RQO\�
������ �������� YLVLWV�� DQG� VHURORJL-
FDO� DQDO\VLV� VKRZHG� HOHYDWHG� YDOXHV� DW�
������ ������YLVLWV� �7DEOH� ,,,���'LVHDVH�
VWDWXV� ÀQGLQJV� WKXV� GLIIHUHG� EHWZHHQ�
methods: in comparison to PET/MRI, 
clinical assessment and serological 
DQDO\VLV� VKRZHG� GLVFRUGDQW� ÀQGLQJV� DW�
�������������i.e����QHJDWLYH�DQG���SRVL-
tive cases versus���SRVLWLYH�DQG���QHJD-
WLYH�3(7�05,�VWXGLHV��DQG��������������
i.e����QHJDWLYH�DQG���SRVLWLYH�FDVHV�ver-
sus ��SRVLWLYH�DQG���QHJDWLYH�3(7�05,�
VWXGLHV�� YLVLWV�� UHVSHFWLYHO\�� 7ZR� SD-
WLHQWV�ZLWK�QHJDWLYH�VHURORJLFDO�ÀQGLQJV�
and positive PET/MRI studies did not 
UHFHLYH� SUHYLRXV� WKHUDS\� DW� ÀUVW� YLVLW��
Moreover, relative changes in PET/MRI 
SDUDPHWHUV�DQG�ODERUDWRU\�GDWD�EHWZHHQ�
WKH�ÀUVW�DQG�VHFRQG�YLVLW�ZHUH�QRW�FRU-
UHODWHG�VLJQLÀFDQWO\��7DEOH�,9��

Discussion
7KLV� VWXG\� LQYHVWLJDWHG� WKH� YDOXH� RI�
IXOO\� LQWHJUDWHG� ZKROH�ERG\� 18F-FDG 
3(7�05,� IRU� PRQLWRULQJ� GLVHDVH� DF-

WLYLW\� LQ� SDWLHQWV� ZLWK� $�&3$� GXULQJ�
immunosuppressive therapy, in com-
SDULVRQ� WR� WKDW� RI� HVWDEOLVKHG� FOLQLFDO�
and serological markers; this has not 

Fig. 2.�,Q�D����\HDU�ROG�SDWLHQW�ZLWK�JLDQW�FHOO�DRUWLWLV��FRURQDO�3(7�VKRZV�LQÁDPPDWRU\�LQYROYHPHQW�
RI�ERWK�YHUWHEUDO�DUWHULHV�DQG�VXEFODYLDQ�DUWHULHV��D���&(�05$�GHPRQVWUDWHV�PXOWLSOH�VHJPHQWDO�VWHQ-
RVHV�LQ�ERWK�YHUWHEUDO�DUWHULHV��ZKHUHDV�WKH�VXEFODYLDQ�DUWHULHV�VKRZ�QR�ÀQGLQJV�VXJJHVWLYH�RI�YDVFXOLWLV�
�E���'XULQJ�LPPXQRVXSSUHVVLYH�WUHDWPHQW��YDVFXODU�DFWLYLW\��DV�VKRZQ�E\�3(7��KDG�GLVDSSHDUHG�DW�WKH�
VHFRQG�YLVLW���PRQWKV�ODWHU��G���+RZHYHU��&(�05$�GHPRQVWUDWHV�D�QHZ��ORQJ�VHJPHQWDO�RFFOXVLRQ�RI�
WKH�ULJKW�YHUWHEUDO�DUWHU\��H��JUHHQ�DUURZ���UHVXOWLQJ�LQ�QHZ�IRFDO�LVFKDHPLF�OHVLRQV�RI�WKH�FHUHEHOOXP��
DV�LQGLFDWHG�E\�7��67,5��I�YV��F��JUHHQ�DUURZV���&OLQLFDO�V\PSWRPV�ZHUH�VXJJHVWLYH�IRU�VWURNH��&U3�DQG�
(65�ZHUH�ERWK�HOHYDWHG�DW�WKH�ÀUVW�DQG�VHFRQG�YLVLW�

Fig. 3. &RURQDO�PD[LPXP�LQWHQVLW\�SURMHFWLRQ�3(7�LPDJHV�RI�D����\HDU�ROG�SDWLHQW�ZLWK�,5)��WDNHQ�DW�
GLIIHUHQW�WLPH�SRLQWV�GXULQJ�WKH�FRXUVH�RI�LPPXQRVXSSUHVVLYH�WUHDWPHQW��$W�WKH�ÀUVW�YLVLW��3(7�VKRZV�
W\SLFDO�DFWLYH�,5)��UHG�DUURZV��ZLWK�FRQVHFXWLYH�OHIW�VLGHG�K\GURQHSKURVLV��ZKLWH�DUURZ���$W�WKH�VHF-
RQG�YLVLW����PRQWKV�ODWHU���LQÁDPPDWRU\�DFWLYLW\�KDV�VLJQLÀFDQWO\�GHFUHDVHG�GXULQJ�LPPXQRVXSSUHVVLYH�
WUHDWPHQW��+RZHYHU�� DIWHU�ÀQLVKLQJ� LPPXQRVXSSUHVVLYH� WKHUDS\��3(7�05,�VKRZV�GLVHDVH� UHODSVH����
PRQWKV�ODWHU�DW�WKH�WKLUG�YLVLW��UHG�DUURZ���K\GURQHSKURVLV�RQ�ERWK�VLGHV��ZKLWH�DUURZV���DQG�QHZ�RQVHW�RI�
WKRUDFLF�DQG�VXSUDDRUWDO�/99��JUHHQ�DUURZV���$IWHU�UHVWDUWLQJ�LPPXQRVXSSUHVVLYH�WUHDWPHQW��YDVFXODU�
SHULYDVFXODU�LQÁDPPDWLRQ�VXEVWDQWLDOO\�GHFUHDVHG�ZLWK�RQO\�ORZ�OHYHOV�RI�UHVLGXDO�DFWLYLW\��EXW�K\GURQH-
SKURVLV�UHPDLQHG�DQG�HYHQ�ZRUVHQHG�ELODWHUDOO\��ZKLWH�DUURZV��DW�WKH�IRXUWK�YLVLW�
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been reported previously. Our assess-
PHQWV� RI� GLVHDVH� DFWLYLW\� VWDWXV� GLI-
IHUHG� EHWZHHQ� 3(7�05,�� DQG� FOLQLFDO�
assessment and serological analysis, in 
DSSUR[LPDWHO\�����RI�DOO�YLVLWV��0RUH�
RYHU��UHODWLYH�FKDQJHV�EHWZHHQ�UHSHDWHG�
visits in PET/MRI parameters and se-
URORJLF�PDUNHUV�GLG�QRW�FRUUHODWH�ZLWK�
each other. Thus, PET/MRI provides 
GDWD� RQ� YDVFXODU�SHULYDVFXODU� LQÁDP-
mation that is complementary to, and 
XQLTXH�IURP�FOLQLFDO�DQG�ODERUDWRU\�DV-
sessments; this highlights the potential 
YDOXH�RI�LPDJLQJ�EDVHG�GLVHDVH�DFWLYLW\�
PRQLWRULQJ��ZKLFK�PLJKW�KDYH�D�FUXFLDO�
LPSDFW�RQ�IXUWKHU�FOLQLFDO�PDQDJHPHQW�
LQ�SDWLHQWV�ZLWK�$�&3$�
In clinical routine, A/CPA activity is 
XVXDOO\� DVVHVVHG� E\� PHDQV� RI� FOLQLFDO�
examination and acute-phase reactants, 
VXFK�DV�&53�DQG�(65��+RZHYHU��$�&3$�
FOLQLFDO� IHDWXUHV� PD\� EH� QRQ�VSHFLÀF�
and CRP and ESR can only be used 
ZLWK�FDXWLRQ���������������������DV�DOVR�
LOOXVWUDWHG�E\�RXU�VWXG\�UHVXOWV��VKRZLQJ�
GLVFRUGDQW� ODERUDWRU\� SDUDPHWHU� ÀQG-
ings at 9 visits, as compared to PET/
05,��UHVSHFWLYHO\��)XUWKHUPRUH��ZH�GLG�
QRW�REVHUYH�VWDWLVWLFDOO\�VLJQLÀFDQW�FRU-
UHODWLRQV�RI� UHODWLYH�SDUDPHWHU�FKDQJHV�
EHWZHHQ�3(7�05,�DQG�DFXWH�SKDVH�UH-
actants during immunosuppressive ther-
DS\�� VXJJHVWLQJ� DQ� DGGLWLRQDO� UROH� IRU�
PROHFXODU�K\EULG�LPDJLQJ�IRU�PRQLWRU-
ing disease activity. Moreover, clinical 

assessment indicated negative results at 
��YLVLWV�DQG�SRVLWLYH� UHVXOWV�DW���YLVLWV��
ZKLFK� ZDV� FRQWUDU\� WR� WKH� ÀQGLQJV� RI�
PET/MRI. Hence, laboratory and clini-
cal markers may be substantially com-
promised during immunosuppressive 
WKHUDS\��VXJJHVWLQJ�WKH�QHHG�IRU�UHJXODU�
LPDJLQJ� IROORZ�XS� WR� GHWHFW� SHUVLVWHQW�
LQÁDPPDWLRQ��2I�QRWH��LQ���RI���SDWLHQWV�
ZLWKRXW�SUHYLRXV�WKHUDS\�DW�EDVHOLQH��LQ-
ÁDPPDWRU\�SDUDPHWHUV�ZHUH�LQ�WKH�QRU-
PDO�UDQJH��GHVSLWH�VWURQJ�LQÁDPPDWLRQ�
indications on PET/MRI, suggesting 
WKDW�WKH�GLVFUHSDQF\�EHWZHHQ�LQÁDPPD-
WRU\�SDUDPHWHUV�DQG�WKH�SUHVHQFH�RI�LQ-
ÁDPPDWRU\�DFWLYLW\�DV�DVVHVVHG�E\�3(7�
05,�PD\�H[LVW�LQGHSHQGHQWO\�RI�SUHYL-
ous immunosuppressive therapy.
:KLOH� SUHYLRXV� LPDJLQJ� VWXGLHV� IRU�
PRQLWRULQJ�RI�$�&3$�KDYH�IRFXVHG�RQ�
3(7�&7��SHUIXVLRQ�EDVHG�&7��DQG�05,�
���� ���� ���� ���� ����� RXU� VWXG\�ZDV� WKH�
ÀUVW�WR�KDYH�LQYHVWLJDWHG�IXOO\�LQWHJUDW-
ed PET/MRI as a one-stop multimodal-
LW\� DSSURDFK� WR� REMHFWLI\� FKDQJHV� LQ�
GLVHDVH�DFWLYLW\�LQ�SDWLHQWV�ZLWK�$�&3$�
under immunosuppressive therapy. 
Since qualitative and quantitative PET 
and MRI parameters yield unique and 
complementary data, the combination 
RI�WKLV�YDOXDEOH�LQIRUPDWLRQ�LQWR�D�VLQ-
JOH�H[DPLQDWLRQ�PD\�RIIHU�VHYHUDO�EHQ-
HÀWV�IRU�GLDJQRVLV�DQG�SDWLHQW�FRPIRUW��
7R� GDWH�� D� IHZ� VWXGLHV� KDYH� UHSRUWHG�
FRPSDUDEOH�GLDJQRVWLF� SHUIRUPDQFH�RI�

3(7� DQG�05,�ZLWK� UHVSHFW� WR� GLVHDVH�
DFWLYLW\� LQ� SDWLHQWV�ZLWK�/99� DQG� UHW-
URSHULWRQHDO� ÀEURVLV�� UHVSHFWLYHO\� ����
�������������7KLV�DJUHHG�ZLWK�RXU�VWXG\�
ÀQGLQJV��ZKLFK�VKRZHG�GLVFUHSDQW�3(7�
DQG� 05,� UHVXOWV� LQ� RQO\� �� SDWLHQWV��
1H[W�� LQ� DJUHHPHQW�ZLWK� RWKHU� UHSRUWV�
��������������RXU�GDWD�VKRZHG�VXEVWDQ-
WLDO� LPSURYHPHQW� RI� YDULRXV� SRWHQWLDO�
LQÁDPPDWRU\�ELRPDUNHUV� �i.e. SUVmax, 
TBR, 4-point VS, PETVAS, aortic/per-
LDRUWLF� ZDOO�WKLFNHQLQJ�� HQKDQFHPHQW��
and oedema) under immunosuppres-
VLYH� WKHUDS\� ZLWK� FRPSDUDEOH� UHVXOWV�
RI�3(7�DQG�05,��2I�QRWH��3(7�SDUDP-
eters (VS) and MRI parameters (ICE 
DQG�7�Z�LPDJLQJ��VKRZHG�D�FOLQLFDOO\�
relevant (i.e. normalisation) decrease 
in more patients than did clinical and 
laboratory markers, indicating their 
potentially superior role in assessing 
UHVSRQVH� WR� WUHDWPHQW�� +RZHYHU�� DRU-
WLF�SHULDRUWLF� ZDOO�WKLFNHQLQJ� QHYHU�
completely normalised during therapy, 
OHDGLQJ� WR� WKH� GLDJQRVWLF� GLOHPPD� RI�
GLIIHUHQWLDWLQJ� UHVLGXDO� GLVHDVH� DFWLY-
LW\� IURP� EXUQHG�RXW�ÀEURWLF� OHVLRQV��
Thus, complementary MRI data, such 
DV� FRQWUDVW�HQKDQFHG� DQG� 7�Z�LPDJHV�
DV�ZHOO� DV�PROHFXODU�3(7�GDWD� DUH� HV-
VHQWLDO�IRU�DVVHVVLQJ�WKH�OHYHO�RI�GLVHDVH�
DFWLYLW\� ZLWK� KLJK� FRQÀGHQFH�� ,QGHHG��
FRQWUDVW�HQKDQFHG�05,�DQG�7�Z�LPDJ-
LQJ�VKRZHG�VLPLODU�SHUIRUPDQFH�GXULQJ�
WKH�FRXUVH�RI�WKHUDS\��LQGLFDWLQJ�WKH�SR-
WHQWLDO�YDOXH�RI�QDWLYH�RHGHPD�LPDJLQJ�
DV�D�SUR[\�IRU�DFWLYH�LQÁDPPDWLRQ��*LY-
HQ� WKH� JURZLQJ� GLVFXVVLRQ� DERXW� VLGH�
HIIHFWV� DQG� GHSRVLWV� RI� *DGROLQLXP�
based contrast media application (36), 
D� EURDGHU� XVH� RI�7�Z�05,� VKRXOG� EH�
FRQVLGHUHG� LQ� LQÁDPPDWRU\� GLVRUGHUV�
ZLWK� YDVFXODU� LQYROYHPHQW�� $GGLWLRQ-
DOO\��GLIIXVLRQ�ZHLJKWHG�LPDJLQJ�PLJKW�
be an interesting alternative or comple-
PHQWDU\�DSSURDFK�IRU�DVVHVVLQJ�WKH�DF-
WLYLW\�RI�$�&3$���������������1HYHUWKH-
less, contrast media application may be 
SDUWLFXODUO\�XVHIXO�IRU�VWXG\LQJ�WKH�SUR-
JUHVVLRQ�RU�QRQ�SURJUHVVLRQ�RI�YDVFXODU�
damage, potentially leading to surgical 
intervention. In our study, CE-MRA 
GHPRQVWUDWHG� D� QHZ� RFFOXVLRQ� RI� WKH�
right vertebral artery, resulting in brain 
LVFKDHPLD�� D� QHZ� DRUWLF� HFWDVLD�� DQG� D�
VLJQLÀFDQWO\� JURZLQJ�� SDUWLDOO\� WKURP-
bosed aortic aneurysm in 3 patients.

Table III.�1XPEHU�RI�SDWLHQWV�ZLWK�DFWLYH�$�&3$�DFFRUGLQJ�WR�3(7�05,�DQDO\VLV�DQG�UH-
VXOWV�RI�FOLQLFDO�DQG�VHURORJLFDO�DVVHVVPHQW�DW�EDVHOLQH���VW�YLVLW��DQG�IROORZ�XS���nd to 4th 
visit).

 1st�9LVLW� �nd Visit 3rd Visit 4th Visit
� �Q
 ���� �Q
 ���� �Q
 ��� �Q
 ��

PET/MRI**� ��� �� �� �
Clinical assessment** ��� �� �� �
Serological assessment** 10 6 1 0

*QXPEHU�RI�YLVLWV��**QXPEHU�RI�SDWLHQWV�ZLWK�DFWLYH�$�&3$�

Table IV.�6SHDUPDQ·V�UDQN�FRUUHODWLRQ�FRHIÀFLHQW�EHWZHHQ�WKH�UHODWLYH�FKDQJHV�LQ�LPDJLQJ�
DQG�ODERUDWRU\�PDUNHUV��RQO\�PHWULF�YDOXHV�ZHUH�XVHG�IRU�VWDWLVWLFDO�DQDO\VLV��

 SUVmax TBR mPETVAS MT

&U3� ������� ������ ������� ������
 (p=0.840 (p=0.354) (p=0.610) (p=0.614)

ESR -0.069 0.365 0.4171 -0.117
 (p ������� ��p ������� ��p=0.177) (p=0.561)

ESR: erythrocyte sedimentation rate.
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$OWKRXJK�RXU�GDWD�VKRZ�SURPLVLQJ�UH-
VXOWV� IRU� PRQLWRULQJ� WKH� FRXUVH� RI�$�
CPA by multimodality and multipara-
PHWULF�LPDJLQJ��WKH�YDOXH�RI�VHULDO�LP-
DJLQJ� IRU� JXLGLQJ� WUHDWPHQW� GHFLVLRQV�
remains controversial (38). Recently, 
QHZ�3(7�GDWD�KDYH�VXJJHVWHG�D�QRYHO�
qualitative summary score, based on 
global arterial FDG uptake (i.e. PET-
9$6���ZKLFK� LV� RI� SRWHQWLDO� YDOXH� IRU�
monitoring disease activity and even 
predicting clinical relapse in patients 
ZLWK�/99�����������7R�GDWH��3(79$6�
has not been used in CPA, since it is 
only assessing supradiaphragmatic ar-
terial territories sparing typical CPA 
PDQLIHVWDWLRQV�DIIHFWLQJ�WKH�DEGRPLQDO�
aorta and iliac arteries. In our study, a 
PRGLÀHG�YHUVLRQ�RI�3(79$6�FRQWDLQ-
ing more vascular territories to account 
IRU� W\SLFDO� GLVWULEXWLRQ� SDWWHUQV� LQ�$�
&3$�ZDV�DEOH�WR�PRQLWRU�GLIIHUHQW�OHY-
HOV�RI�YDVFXODU�SHULYDVFXODU� LQÁDPPD-
WLRQ��$GGLWLRQDOO\��LW�PD\�EH�XVHIXO�IRU�
predicting progressive structural ves-
sel damage, since the highest scores 
ZHUH�REVHUYHG� LQ���RI���SDWLHQWV�ZLWK�
UHOHYDQWO\�FKDQJLQJ�RU�QHZ�RQVHW�YHV-
sel alterations according to CE-MRA. 
)XUWKHU�SURVSHFWLYH�WULDOV�DUH�ZDUUDQWHG�
WR�GHWHUPLQH�WKH�YDOXH�RI�3(79$6�DQG�
LWV�PRGLÀHG�YHUVLRQ�IRU�PRQLWRULQJ�GLV-
HDVH�DFWLYLW\�LQ�SDWLHQWV�ZLWK�$�&3$�
The present preliminary study had some 
limitations. First, the study included 
RQO\� D� OLPLWHG� QXPEHU� RI� SDWLHQWV� GXH�
WR�WKH�UDULW\�RI�WKLV�GLVHDVH��:H�GLG�QRW�
SHUIRUP� VWDWLVWLFDO� VXEJURXS� DQDO\VLV�
FRPSDULQJ�SDWLHQWV�ZLWK�DRUWLWLV�versus 
SDWLHQWV� ZLWK� &3$�� RU� LQWUDLQGLYLGXDO�
IROORZ�XS�VWXGLHV�DIWHU�WKH�VHFRQG�YLVLW��
due to small sample size. Second, a con-
temporaneous histologic gold standard 
DW�HDFK�YLVLW�ZRXOG�KDYH�EHHQ�SUHIHUD-
EOH�WR�GHWHUPLQH�LI�DFWLYLW\�EDVHG�RQ�LP-
DJLQJ�DQG�FOLQLFDO�ODERUDWRU\�ÀQGLQJV�LV�
WUXO\� LQGLFDWLYH� IRU� DFWLYH�$�&3$�� EXW�
ZDV�QRW�IHDVLEOH�IRU�SUDFWLFDO�DQG�HWKL-
FDO�UHDVRQV��7KXV��LW�LV�XQFOHDU�ZKHWKHU�
increased metabolic activity in PET 
and e.g.�FRQWUDVW�HQKDQFHPHQW�DQG�ZDOO�
thickening in MRI, detected particular-
O\� LQ� SDWLHQWV� DIWHU�XQGHU� LPPXQRVXS-
pressive therapy, represent subclinical 
YDVFXOLWLV� ������ DWKHURVFOHURVLV� ������
a secondary process such as vascular 
remodelling, hypoxia (40), or a com-

ELQDWLRQ� RI� WKHVH� IDFWRUV�� 'HVSLWH� WKH�
ODFN�RI�KLVWRORJLF�FRQÀUPDWLRQ��UHVXOWV�
IURP� WKLV� VWXG\� VWURQJO\� VXJJHVW� WKDW�
SRVLWLYH�3(7�05,�ÀQGLQJV�DUH�FRQVLVW-
HQW� ZLWK� DFWLYH� YDVFXODU�SHULYDVFXODU�
LQÁDPPDWLRQ� VLQFH� WKH� PHWKRGV� XVHG�
WR�GHÀQH�GLVHDVH�DFWLYLW\�ZHUH�FRQVLVW-
HQW�ZLWK�JHQHUDO�DSSURDFKHV�HPSOR\HG�
LQ�SULRU� VWXGLHV� ������������������������
7KLUG�� KLJK�GRVHV� RI� JOXFRFRUWLFRLGV�
FDQ�KDPSHU�WKH�GLDJQRVWLF�DFFXUDF\�RI�
PET and MRI in A/CPA (47, 48). Since 
WKH� DYHUDJH� JOXFRFRUWLFRLG� GRVH� ZDV�
PRGHVW� DW� WKH� WLPHSRLQW�RI� LPDJLQJ�� LW�
LV�XQOLNHO\�WR�KDYH�DIIHFWHG�RXU�UHVXOWV�
substantially.
In conclusion, our results encourage the 
XVH� RI� IXOO\� LQWHJUDWHG� 18F-FDG PET/
MRI as a one-stop multimodality ap-
SURDFK� IRU�PRQLWRULQJ� GLVHDVH� DFWLYLW\�
RI� $�&3$� XQGHU� LPPXQRVXSSUHVVLYH�
therapy delivering complementary in-
IRUPDWLRQ� WR� FOLQLFDO� DQG� ODERUDWRU\�
GDWD�� +RZHYHU�� XS� WR� GDWH� LW� PD\� EH�
premature to monitor disease activity 
and base treatment decisions on imag-
LQJ� ÀQGLQJV� DORQH�� 7KXV�� VWDQGDUGLVHG�
and validated imaging-based outcome 
PHDVXUHV�RI�GLVHDVH�DFWLYLW\� LQ�$�&3$�
KDYH�WR�EH�GHÀQHG�E\�FRQGXFWLQJ�FRP-
plementary prospective studies. The 
Outcome Measures in Rheumatol-
ogy (OMERACT) Vasculitis Working 
*URXS�ZLOO�HVWDEOLVK�RXWFRPH�PHDVXUHV�
IRU�XVH�LQ�FOLQLFDO�WULDOV�LQ�SDWLHQWV�ZLWK�
ODUJH�YHVVHO�YDVFXOLWLV�LQ�WKH�QHDU�IXWXUH�
������%HVLGHV��SRWHQWLDO�EHQHÀWV�RI�DG-
vanced imaging approaches in A/CPA 
such as PET/MRI have to be balanced 
ZLWK�SRWHQWLDO�ULVNV��LQFOXGLQJ�UDGLDWLRQ�
exposure and cost.
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