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Simple Summary: The potential role of positron emission tomography/computed tomography with
fluorodeoxyglucose (FDG PET/CT) for assessing the extent of Kaposi sarcoma is not well studied.
We analyzed FDG PET/CTs performed on 75 patients referred to our department for Kaposi sarcoma
staging or restaging. FDG PET/CTs detected most lymph nodes, bone, and muscle lesions, whereas
digestive and mucous lesions could be missed. Most cutaneous lesions can be identified when
whole-body FDG PET/CT (including lower limbs) is performed. Thus, a true whole-body FDG
PET/CT can be recommended for staging purposes in patients with active Kaposi sarcoma and, if
positive, be useful for therapeutic evaluation and follow-up.

Abstract: Background: Positron emission tomography/computed tomography with fluorodeoxyglu-
cose (F-18) (FDG PET/CT) is increasingly used in Kaposi sarcoma (KS), but its value has not been
assessed. Objectives: In this study, we aimed to evaluate the diagnostic accuracy of FDG PET/CT to
define the extent of disease in KS. Methods: Consecutive patients with KS referred to our department
for FDG PET/CT were included. The diagnostic accuracy of FDG PET/CT for cutaneous and extra-
cutaneous KS staging was assessed on a per lesion basis compared to staging obtained from clinical
examination, standard imaging, endoscopy, histological analyses, and follow-up. Results: From 2007
to 2017, 75 patients with FDG PET/CT were analyzed. The sensitivity and specificity of FDG PET/CT
for the overall detection of KS lesions were 71 and 98%, respectively. Sensitivity and specificity were
100 and 85% for lymph nodes, 87 and 98% for bone, 87 and 100% for lungs, and 100 and 100% for
muscle involvement, whereas sensitivity was only 17% to detect KS digestive involvement. The
sensitivity of the diagnostic for KS cutaneous involvement increased from 73 to 88% when using a
whole-body examination. Conclusion: FDG PET/CT showed good sensitivity and specificity for KS
staging (digestive involvement excepted) and could be used for staging patients with active KS.

Keywords: F-18-Fluorodeoxyglucose; positron emission tomography/computed tomography;
Kaposi sarcoma; disease staging; diagnostic accuracy
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1. Introduction

Kaposi sarcoma (KS) is a chronic proliferative disease developed at the expense of
vascular endothelium with a dual component of vascular and fibroblastic cells associated
with Human Herpes Virus 8§ (HHVS) infection [1].

Four types of KS are described: classic (sporadic or Mediterranean), endemic (African),
epidemic (or HIV-related), and iatrogenic (induced by immunosuppressive drugs) [1-4].
It mostly involves the skin (especially in distal limbs), but the KS extension to deeper
structures such as bone and joints can be destructive and lead to severe functional impair-
ment [5]. Musculoskeletal involvement is mostly seen in endemic and HIV-related KS [6].
Visceral lesions are rare in immunocompetent patients but can be rapidly progressive and
life-threatening in immunocompromised patients [3,5]. Gastrointestinal involvement is
the most common visceral site, involved in 40-51% of untreated HIV-related KS, and can
induce severe gastrointestinal bleeding [4,7]. Pulmonary involvement can also be observed,
especially in iatrogenic and epidemic KS [8,9].

Therapeutic strategies for KS are multiple, depending on KS type, severity, and ex-
tension to visceral organs. Therapeutic options are based on local (for instance, surgery,
radiotherapy, alitretinoin) or systemic therapies (interferon, chemotherapy, and more re-
cently, PD1 blockade) [1,2,10-13], in addition to the adaptation of immunosuppression
and antiretroviral therapy for patients with iatrogenic or HIV-related KS. Thus, assessing
the KS extension is of utmost importance to guide therapeutic choice. Recent guidelines
limited indications of imaging work-up to patients with progressive disease or presenting
symptoms suggesting visceral involvement [14]. The current staging work-up is based
on a multimodal strategy, including computed tomography (CT), magnetic resonance
imaging (MRI), upper and lower digestive endoscopy, and /or bronchial endoscopy [14-16].
However, multiple diagnostic procedures may be time-consuming, and endoscopies are
invasive, thus raising interest in a single whole-body procedure.

The role of hybrid positron emission tomography/computed tomography using F-18-
Fluorodeoxyglucose (FDG PET/CT) is well-established in cancer imaging. FDG PET/CT
can provide a whole-body assessment of a proliferative or inflammatory disease, delivering
metabolic and morphologic information concomitantly. Some cases of patients with KS
successfully assessed with FDG PET/CT were reported, suggesting that it may be a useful
tool to assess KS extension or treatment response [17-22]. However, no study measuring the
efficacy of FDG PET/CT in KS has been reported to date. In order to assess the diagnostic
accuracy of FDG PET/CT for KS staging, we conducted a large retrospective study on
patients who had an FDG PET/CT examination for KS.

2. Materials and Methods
2.1. Patient Population

The inclusion criteria were patients diagnosed with any type of KS in the Dermatology
department of Saint-Louis Hospital, Paris, France, who had an FDG PET/CT for KS and a
minimum follow-up 6 months after FDG PET/CT. If a patient had several FDG PET/CTs,
the first one was considered for this study. Clinical data, KS characteristics, and outcomes
were collected from medical files.

This retrospective study was approved by the institutional review board CEERB Paris
Nord (IRB number: 00006477; project number: 2018-012).

2.2. Image Acquisition and Reconstruction

A standardized imaging protocol was used [23]. Briefly, well-hydrated patients fasted
for 6 h before undergoing PET/CT. The patients’ blood glucose level had to be <7 mmol/L.
A median activity of 4.8 +/— 0.9 MBq/kg (0.129 +/— 0.024 mCi) of body weight for
I8F-FDG was administered intravenously 1 h before imaging. CT images were obtained
from the skull base to the knee/mid-thigh or the whole body (no oral or intravenous
contrast agent). Most FDG PET/CTs were performed in patients with a potential risk
of extra-cutaneous involvement, assessment of lymph nodes, and visceral involvement;
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therefore, systematic full-body FDG PET/CT was not always performed. However, if a
patient reported a symptomatology of lower limb pain or history of KS bone involvement,
a whole-body PET was performed to assess muscles and bones. The CT transmission map
was used for attenuation correction.

2.3. Image Interpretation

FDG PET/CT images were retrospectively and independently analyzed by two experi-
enced nuclear physicians (LP and LV) blinded to the clinical history and results of previous
imaging. PET (attenuation-corrected and non-corrected images), CT, and fused images
were analyzed.

Any abnormal focus of increased FDG uptake was classified as KS-related or KS-
unrelated based on its intensity of uptake and pattern. Each lesion considered KS-related
was assigned to skin or an extra-cutaneous site: mucous (oral or genital), bones, lymph
nodes, lung, digestive tract, muscle, ENT (ear, nose, and throat) area or liver, resulting in
nine sites (including the skin) systematically analyzed per patient. SUVyax was measured
for all identified lesions.

An FDG PET/CT examination with at least one lesion considered non-physiological
and related to KS was defined as positive.

An FDG PET/CT was considered normal (or negative) if no lesion was detected or if
all findings were considered benign or not related to KS.

2.4. Standard KS Staging and Determination of the Diagnostic Accuracy of FDG PET/CT

The determination of KS disease sites were defined by KS extension to cutaneous and
extracutaneous sites assessed by clinical examination, available standard imaging (CT and
MRI), endoscopy, and/or pathology [11], and in all cases from follow-up data, thus defining
the gold standard for staging (“standard staging”). Follow-up data included results from
physical examination and standard imaging if performed.

FDG PET/CT results were compared with “standard staging” at the time of the FDG
PET/CT examination. FDG PET/CT staging (PET staging) was classified as true positive
(TP), true negative (TN), false positive (FP), or false negative (FN). Per site analysis: the
site was considered TP if at least one uptake was identified in the studied organ and
confirmed by standard staging. The site was considered TN if no uptake was considered
KS-related in the corresponding site, which was confirmed by standard staging. The site
was considered FP if the site involvement was not confirmed by standard staging. The
site was considered FN if no uptake in the organ was observed while being diagnosed
as involved by standard staging. Sensitivity, specificity, positive and negative predictive
values, and the diagnostic accuracy (DA) of FDG PET/CT were calculated globally for all
involved sites in the whole population and the subgroup with whole-body FDG PET/CT
for cutaneous involvement and extra-cutaneous involvement. If all sites were considered
TP per patient (or per examination analysis), the examination was considered TP. If all sites
were considered TN, the examination was considered TN. If there were FN and TN lesions,
the examination was considered FN. If there was an FP lesion with an FN or TN lesion, the
patient was considered FP. Finally, if there were coexisting TP lesions with either TN, FP, or
FN lesions, the examination was considered TP.

3. Results
3.1. Characteristics of Patients

From May 2007 to March 2017, 75 consecutive patients with an FDG-PET/CT for KS
were included. The patients’ characteristics are summarized in Table 1.
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Table 1. Patients’ characteristics.

Characteristics N =75 Patients (%)
Time between diagnosis and FDG PET/CT (SD), years 9 (+/-5.8)
4.8:1
Sex ratio (years) e 62 men (83%)
e 13 women (17%)
Median age at time of FDG PET/CT (SD), years 65 (+13)
Type of Kaposi sarcoma:
° Iatrogenic . 28 (37%)
o renal transplant recipients o 25 (89%)
o long term corticosteroids o 2 (7%)
o autologous stem cell transplant o 1(4%)
° Classic . 20 (27%)
e  HIV-related o  14(19%)
e  Endemic o 13(17%)
Referral indication for FDG PET/CT
e Initial extension assessment o 18(24%)
e  Follow-up e  26(35%)
e  Therapeutic evaluation e 6(8%)
e  Suspicion of recurrence o  25(32%)
Type of FDG PET/CT acquisitions o 52(69%)
Whole-body (from vertex to toes) o 23(31%)

No whole-body

The median age at KS diagnosis was 56 years. The median age at the time of the
PET/CT examination was 65 years. The median time from KS diagnosis was 9 years.
Twenty-eight patients (37%) had iatrogenic KS, 20 classic (27%), 14 HIV-related (19%), and
13 endemic (17%) KS.

3.2. Standard KS Staging According to KS Type

With standard clinical and imaging staging, most patients had KS cutaneous involve-
ment (67, 89%, Figure 1), and 48 patients (64%) had at least one extra-cutaneous site
involved with KS. Five patients had neither cutaneous or extra-cutaneous involvement,
and 70 patients had at least one site of active disease by standard staging.

Figure 1. Example of a patient with classic KS with cutaneous macular extension in the lower limbs,
not detected by FDG PET/CT.
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Details of KS extra-cutaneous involvement by “standard staging” are provided in
Table 2.

Table 2. Distribution of involved sites according to KS type (standard staging).

Iatrogenic Classic HIV-Related Endemic Total
N=28 N=20 N=14 N=13

Skin 22 (79%) 18 (90%) 14 (100%) 13 (100%) 67 (89%)
Lymph node 14 (50%) 4 (20%) 6 (43%) 4 (31%) 28 (37%)
Bone 2 (7%) 4 (20%) 5 (36%) 4 (31%) 15 (20%)
Digestive tract 8 (29%) 2 (10%) 2 (14%) 0 (0%) 12 (16%)
Mucous 4 (14%) 1 (5%) 5 (36%) 0 (0%) 10 (13%)
Lung 6 (21%) 1 (5%) 0 (0%) 1 (8%) 8 (10%)

Muscles 0 (0%) 1 (5%) 1 (7%) 2 (15%) 3 (4%)

ENT sphere 1 (4%) 0 (0%) 2 (14%) 0 (0%) 3 (4%)

Liver 2 (7%) 0 (0%) 1 (7%) 0 (0%) 3 (4%)

Adrenal gland 0 (0%) 0 (0%) 1 (7%) 0 (0%) 1 (1%)

Pancreas 0 (0%) 0 (0%) 1 (7%) 0 (0%) 1 (1%)

ENT: ear, nose, and throat.

For iatrogenic KS, 50% of patients had a nodal disease, 29% had digestive involvement,
and 21% had pulmonary KS (Table 2).

The most frequently involved sites in HIV-related KS were lymph nodes, mucous, and
bone (43, 36, and 36%, respectively).

In classic and endemic KS, bone (20 and 31%, respectively) and lymph node involve-
ment (20 and 31%, respectively) were the most frequent extracutaneous locations.

3.3. Per-Patient Analysis of Diagnostic Performance of FDG PET/CT for Staging KS

KS staging with FDG PET/CT was compared to standard staging. Sixty-one FDG
PET/CT examinations (81%) were classified as positive for KS, whereas fourteen were
considered negative (19%). For detecting KS involvement (cutaneous and extra-cutaneous
lesions) on a per-patient basis, the sensitivity was 85%, specificity 57%, and DA 83%. When
considering only patients with whole-body FDG PET/CT (N = 52), the sensitivity increased
to 91%, with a specificity of 60% and DA of 88% (Table 3).

Table 3. Per patient analysis of diagnostic performance for FDG PET/CT.

TP FP TN FN Se Sp PPV NPV DA
All sites, all patients 58 3 4 10 85% 57% 95% 29% 83%
N=75

Extra-cutaneous

involvement, all patients 38 7 21 9 81% 75% 84% 70% 79%
N=75

All sites, whole-body PET 43 2 3 4 91% 60% 96% 43% 88%

N=>52

TP = true positive; FP = false positive; TN = true negative; FN = false negative; Sen = sensitivity; Spe = specificity;
DA = diagnostic accuracy; PPV = positive predictive value; NPV = negative predictive value.

Forty-five (60%) FDG PET/CT examinations detected KS extra-cutaneous extension,
resulting in a sensitivity of 81%, a specificity of 75%, and a DA of 84% (Table 3).
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3.4. Overall DA on a Per-Lesion Basis

For each patient, nine sites were analyzed. Thus, for cutaneous and extra-cutaneous
lesions, 675 sites were assessed in 75 patients (Table 4). FDG PET/CT yielded a sensitivity
of 71%, a specificity of 98%, and a DA of 92%. When considering only the extra-cutaneous
lesions, 600 sites were assessed, with diagnostic performances of sensitivity 69%, specificity
98%, PPV 83%, NPV 95%, and DA 94%. For patients with a whole-body examination
(N =52, 468 cutaneous sites and extra-cutaneous localizations), diagnostic performances
were slightly increased with a sensitivity of 80%, specificity of 98%, and DA of 94%. For
extra-cutaneous sites, 416 sites were assessed, yielding a sensitivity of 74%, specificity of
98%, and DA of 95%.

Table 4. Per lesion analysis of diagnostic performance for FDG PET/CT.

TP FP TN FN Se Sp PPV NPV DA
All sites, all patients 106 12 513 44 71% 98% 90% 92% 92%
N =675
Extra-cutaneous lesions,
all patients 57 12 505 26 69% 98% 83% 95% 94%
N =600
All sites,
Patients with whole-body 5 o o o o
PET/CT 81 8 359 20 80% 98% 91% 95% 94%
N =468
Extra-cutaneous lesions
Patients with whole-body 39 8 355 14 74% 98% 83% 96% 95%

PET/CT
N =416

TP = true positive; FP = false positive; TN = true negative; FN = false negative; Sen = sensitivity; Spe = specificity;
DA = diagnostic accuracy; PPV = positive predictive value; NPV = negative predictive value.

3.5. DA of FDG PET/CT for Cutaneous Lesions

In the whole patient population, the sensitivity of FDG PET/CT for the diagnostic of
KS cutaneous involvement was 73% and the specificity 100%. More than half of FNs did
not have a whole-body acquisition, and only three had non-infiltrated cutaneous lesions.
Among the 52 patients (69%) who had a whole-body acquisition, sensitivity of FDG PET/CT
increased to 88% (Table 5).

Table 5. Per-site analysis of diagnostic accuracy for FDG PET/CT.

KS Locations TP FP TN FN Se Sp PPV NPV DA
Skin (all patients) 49 0 8 18 73% 100%  100% 31% 76%
fvlﬁglg’szig;t;gét?ET oy ® 0 4 6 88% 100%  100% 40% 88%
Mucosal 0 0 65 10 0% 100% NA 87% 87%
Bone 13 1 59 2 87% 98% 80% 97% 96%
Lymph nodes 28 7 40 0 100% 85% 80% 100% 91%
Lungs 7 0 67 1 87% 100%  100% 98% 99%
Digestive tract 2 3 60 10 17% 95% 40% 86% 83%
Muscle 4 0 71 0 100%  100%  100%  100%  100%
ENT sphere 2 0 72 1 67% 100%  100% 99% 99%
Liver 2 1 71 1 67% 99% 67% 99% 97%

TP = true positive; FP = false positive; TN = true negative; FN = false negative; Sen = sensitivity; Spe = specificity;
DA = diagnostic accuracy; PPV = positive predictive value; NPV = negative predictive value; NA: not applicable.
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3.6. Per Site Analysis of FDG PET/CT DA for Extra-Cutaneous Lesions

The distribution of extra-cutaneous KS locations on the FDG PET/CT was lymph
nodes (35, 47%), bone (14, 19%), lung (7, 9%), digestive tract (5, 7%), muscle (4, 5%), liver
(3,4%), ENT area (2, 3%), pancreas (2, 3%), and adrenal gland (1, 1%). None of these were
diagnosed with mucosal (oral or genital) involvement. For each site diagnosed with KS
extension, the DA of FDG PET/CT is shown in Table 5. The intensity of the FDG uptake
was highly variable among KS localizations and from one patient to another (with SUVmax
ranging from 1.2 to 26.7) (Suppl. Table S1).

We correctly identified pulmonary KS in seven patients and missed one pulmonary
involvement corresponding to non-hypermetabolic micronodules. The sensitivity was 87%
and specificity 100% (Figure 2).

(a) (b)

Figure 2. Classic KS. Hypermetabolic (SUVmax = 5) pulmonary nodule in inferior right lobe, con-
firmed by histology. (a) CT axial slice; (b) Fused PET/CT axial slice.

The sensitivity was 87%, and specificity was 98% for detecting KS extension in bone.
The bone lesions were lytic and mostly developed from a contiguous extension of skin
or muscle lesions (Figure 3). The two FN correspond to non-hypermetabolic lytic lesions
(evolutive by standard staging) in the base of a metatarsal and femur, respectively. There
was one FP that corresponded to a patient with hypermetabolic extensive cutaneous,
subcutaneous, and muscular infiltration in the foot, with an FDG uptake extending into the
bone; however, bone involvement was not confirmed by MRI.

FDG PET/CT performed well for the diagnosis of muscular KS, with four TP, no FN
nor FP, yielding a sensitivity and specificity of 100%. Lesions could arise from underlying
skin lesions (Figure 4) or be stand-alone lesions (Figure 5).

For nodal involvement, the sensitivity was 100%, and specificity was 85% (Figure 4).
FP cases included one case of granulomatosis, one case of Hodgkin lymphoma, and five
non-specific nodal uptakes.

On the contrary, FDG PET/CT failed to diagnose any mucosal involvement. Most of
the mucosal location was the buccal cavity (especially the palate). Out of eight patients, one
had gingival and labial lesions besides palate lesions, and one patient had a penile lesion.
Digestive involvement was often missed (sensitivity 17%). The TP digestive lesions were
one gastric and one colic location. FN lesions corresponded to eight gastric lesions, one
colic lesion, and one patient with both gastric and colic lesions. Digestive lesions were not
detected with PET mostly because of their sub-mucosal location, surrounding physiological
FDG uptake, and sometimes small size.

FDG PET/CT correctly identified one pancreatic and one adrenal lesion (along with
one FP pancreatic lesion and no FP adrenal lesion).
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Figure 3. Classic KS. FDG PET/CT identifying hypermetabolic (SUVnax = 4.7) involvement of
calcaneum contiguous to cutaneous and subcutaneous lesions. (a) Sagittal CT slice; (b) Sagittal-fused
PET/CT slice.

Figure 4. Cont.
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Figure 4. Classic KS. An FDG PET/CT showed a large hypermetabolic cutaneous lesion extending
to adjacent muscles (SUVnax 18.6) confirmed by MRI, pathological analysis, and associated with
lymph node involvement. (a) CT transaxial slice; (b) PET transaxial slice; (c) Fused PET/CT transaxial
slice; (d) MIP PET image; (e) CT transaxial slice: right iliac enlarged lymph nodes; (f) Intensely
hypermetabolic lymph nodes in fused PET/CT transaxial slice.

iflee

- -

Figure 5. Endemic KS. Suspected clinical recurrence with increased lymphedema of left lower limb.
The FDG PET/CT showed a voluminous, intensely hypermetabolic (SUVmax 26.7) intramuscular
lesion confirmed by MRI and pathological analysis. (a) CT transaxial slice; (b) PET transaxial slice;
(c) Fused PET/CT transaxial slice; (d) Maximum intensity projection (MIP) PET images.

3.7. FDG PET/CT Results According to KS Type

We analyzed diagnostic performances by type of KS (Supplementary Table S2). FDG
PET/CT performed especially well for patients with endemic KS, identifying bone, lymph
nodes, and muscle involvement. In HIV-related KS, it mostly identified lymph nodes and
bones. In iatrogenic KS patients it detected most frequently lymph nodes and lungs lesions,
and in classic KS bone an lymph nodes lesions. Most of the missed cutaneous lesions were
among patients with classic (eight patients, 29%) and iatrogenic KS (six patients, 30%).
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4. Discussion

In this first series assessing the DA of FDG PET/CT for KS staging among 75 patients,
FDG PET/CT correctly identified at least one KS lesion in more than 80% of patients with an
evolutive disease and yielded a sensitivity on a per lesion basis of over 70% with variability
between KS localizations.

Limited published data are available on the DA of FDG PET/CT in KS. Some case series
suggested the efficacy of FDG PET/CT for KS staging, with FDG-avid lesions identified in
the skin, lymph nodes, as well as occult visceral locations [17,19,24-26], and for follow-up
during treatment [18,27,28]. Our study confirmed some of these preliminary data in a
large population.

Firstly, the accuracy of FDG PET/CT in diagnosing the KS extension varied according
to the sites involved. For cutaneous involvement, FDG PET/CT was relevant with an
accuracy of 88% for patients with whole-body FDG PET/CT; however, the non-infiltrative,
superficial cutaneous lesions could not be detected. Moreover, these patients did not have
any visceral involvement, suggesting that FDG PET/CT should not be recommended for
patients with only mild cutaneous lesions or no symptoms of visceral involvement in
classic/endemic KS. On the contrary, for patients with an evolutive disease or an epidemic
or iatrogenic KS, FDG PET/CT, including lower limbs, may be useful in identifying extra-
cutaneous lesions and assessing the cutaneous extension of KS. Moreover, if systemic
treatment is required, a whole-body FDG PET/CT may provide a quantitative assessment
of skin involvement, which could help standardize the assessment of disease activity and
clinical response in KS, and thus contribute to assess and compare KS treatments [29].

The sensitivity in detecting lymph nodes extension was excellent, with a lower speci-
ficity, due to unspecific uptake or other underlying conditions. Thus FDG PET/CT may help
diagnose some diseases occurring in immunocompromised patients (lymphoma, Castle-
man disease, opportunistic infections, etc.) [30,31]. In our study, five patients developed
a lymphoma during their follow-up. Moreover, in HIV-related KS patients, pathological
lymph nodes can be detected in the advanced stages of the disease or when immunity is
restored under antiretroviral therapy [32,33]. Thus, a pathological examination is recom-
mended in case of lymph node hypermetabolism, especially in HIV-related and iatrogenic
KS patients [34].

Digestive involvement of KS is the most frequent and potentially lethal visceral
location in immunocompromised patients. In our study, FDG PET/CT was poorly efficient
in identifying mucous and digestive lesions. For mucous lesions, this may be due to artifacts
in oral and genital localizations from the salivary and urinary elimination of the tracer
or obliterating pathological FDG uptake [35,36]. Moreover, the limited spatial resolution
of PET/CT [37,38], the small volume of KS lesions, and their submucosal locations [16]
contribute to the misdiagnosis of digestive lesions. For patients at risk of KS digestive
tract involvement (iatrogenic KS or uncontrolled HIV KS, or with evocative symptoms),
gastrointestinal endoscopy remains necessary for complete KS staging.

On the contrary, FDG PET/CT was very effective in detecting active musculoskeletal
lesions with an accuracy of 100 and 96% for muscle and bone, respectively. These lesions
usually occur from extensive local KS cutaneous lesions [9]. In our study, the distribution
of these lesions across the KS types was consistent with literature data; musculoskeletal
extension was observed more frequently in classic/endemic KS [6]. Bone staging is crucial
for managing these patients since local or systemic treatments have limited success [6]. The
ability of FDG PET/CT to accurately detect musculoskeletal lesions may also be useful
in assessing treatment response because CT and MRI are not always straightforward in
evaluating modifications and responses in these lesions [6].

By KS type, FDG PET/CT appears best in endemic KS with few FN examinations.
Cutaneous lesions were mostly missed in patients with classic or iatrogenic KS. However,
it may be useful for all types of KS, provided that the FDG PET/CT limits are known.

Our study provided important results in determining the place of FDG PET/CT in
KS staging; however, it had some limitations. First, heterogeneous patients with all types
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of KS were included. In our study, FDG PET/CT staging and standard staging correctly
reflected the various clinical presentations associated with each KS type. Half of the patients
were previously treated. However, FDG PET/CT showed similar diagnostic performances
in this group and the treatment-naive patients” group. SUVmax were not statistically
different (data not shown), which may be because most previously treated patients were
referred for FDG PET/CT with suspicion of recurrence. The pathological documentation of
all KS lesions in each patient was not always available and may limit the interpretation.
However, the gold standard was derived from a multimodal evaluation in those cases,
including clinical and biological features, imaging, and follow-up data. Lastly, not all
patients had whole-body imaging. At the time of the first inclusions for this study, most
patients underwent FDG PET/CT to detect extra-cutaneous lesions, and at the time, a
true whole-body was time-consuming (about 40 min). With the evolution of technology,
a whole-body FDG PET/CT should be performed for all patients referred with KS, as
mentioned in the discussion above.

This study provides a rationale for adding FDG PET/CT to the staging work-up of
active KS. When performed upfront, FDG PET/CT can guide further explorations (high
resolution of chest CT or bone MRI). When performed after a standard work-up, it may help
characterize lesions and identify occult localizations. Moreover, it can be safely performed
in renal transplant patients at high risk of visceral involvement of the disease [39].

Prospective studies are warranted to validate the ability of FDG PET/CT to correctly
stratify patients according to disease stage, resulting in an improved risk-adapted thera-
peutic strategy.

5. Conclusions

Whole-body FDG PET/CT is accurate in defining cutaneous and extra-cutaneous
KS extension (with the exception of mucous and digestive involvement). FDG PET/CTs
can be part of the initial staging for patients at high risk of visceral or musculoskeletal
involvement.
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