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Summary 
The aim of this study is to assess the potential 
impact of double-phase FDG PET versus rou-
tine staging in HIV-negative patients suffering 
from tuberculosis. Patients, methods: 16 con-
secutive patients suffering from tuberculosis 
underwent contrast-enhanced CT and 
double-phase FDG PET imaging (45 min, 120 
min). Early (E) and delayed (D) SUVmax valu-
es were determined for all identified lesions 
and % change in SUV calculated (ΔSUV). 
Results:  Seven patients presented with lung 
lesions on PET as well as CT (mean SUVmaxE 
8.2, mean SUVmaxD 11.1, (p = 0.002), ΔSUV 
35%. In two patients, lesions were judged as 
non-active on CT. In nine patients, 18 sites of 
LN involvement were identified on both early 
and delayed FDG PET images (mean 
SUVmaxE 6.3, mean SUVmaxD 7.9, (p = 
0.0001), ΔSUV: 25%). 9 out of 18 sites of LN 
involvement, occurring in five patients, were 
missed on CT. In four of these five patients, 
sites of LN involvement were the only sites of 
extra-pulmonary involvement identified. In 6 
out of 16 patients, pleural involvement was 
identified, respectively in 5 on FDG PET and in 
6 on CT imaging (mean SUVmaxE 1.3, mean 
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SUVmaxD 1.7, (p = 0.06), ΔSUV 21%). In 4 pa-
tients, osseous involvement was identified by 
both FDG PET and CT (mean SUVmaxE 7.2, 
mean SUVmaxD 10.7, (p = 0,06), ΔSUV 45%). 
Finally, in 3 patients, joint involvement was 
identified on both FDG PET as well as on CT im-
aging (mean SUVmaxE 4.7, mean SUVmaxD 
5.2, ΔSUV 23%). FDG PET did not identify CT-
additional sites of involvement that would 
have resulted in a prolonged treatment. Con-
clusion: In HIV-negative patients suffering from 
tuberculosis, FDG PET images suggested a 
more extensive involvement by Mycobacteri-
um tuberculosis when compared to contrast 
enhanced CT. 
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Zusammenfassung 
Ziel dieser Studie ist die Beurteilung eines mög-
lichen Einflusses der 2-Phasen-FDG-PET im Ver-
gleich zum Routine-Staging bei HIV-negativen 
Patienten mit Tuberkulose. Patienten, Metho-
den: Bei 16 aufeinanderfolgenden Patienten 
mit Tuberkulose wurden ein kontrastverstärk-
tes CT sowie eine 2-Phasen-FDG-PET (45 min, 
120 min) durchgeführt. Frühe (E) und späte (D) 
SUVmax-Werte wurden für alle dargestellten 
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Läsionen bestimmt; die prozentuale Verände-
rung der SUV (ΔSUV) wurde berechnet. Ergeb-
nisse: Bei sieben Patienten zeigten sich pul-
monale Herde sowohl in der PET als auch im 
CT (mittlere SUVmaxE 8,2, mittlere SUVmaxD 
11,1, (p = 0,002), ΔSUV 35%). Bei zwei Pa-
tienten wurden die Läsionen im CT als nicht 
aktiv beurteilt. Bei neun Patienten wurde so-
wohl in den frühen als auch in den späten 
FDG-PET-Aufnahmen ein Lymphknotenbefall 
an 18 Stellen identifiziert (mittlere SUVmaxE 
6,3, mittlere SUVmaxD 7,9, (p = 0,0001), 
ΔSUV 25%). Bei fünf Patienten fehlten im CT 9 
der 18 befallenen Lymphknoten. Bei vier die-
ser fünf Patienten stellte der Lymphknotenbe-
fall die einzige extrapulmonale Beteiligung 
dar. Bei 6/16 Patienten wurde eine pleurale 
Beteiligung festgestellt, bei 5 in der FDG-PET 
bzw. bei 6 im CT (mittlere SUVmaxE 1,3, mitt-
lere SUVmaxD 1,7, (p = 0,06), ΔSUV 21 %). 
Bei 4 Patienten wurde eine Knochenbetei-
ligung sowohl in der FDG-PET als auch im CT 
diagnostiziert (mittlere SUVmaxE 7,2, mittlere 
SUVmaxD 10,7, (p = 0,06), ΔSUV 45%). 
Schließlich wurde bei 3 Patienten ein Befall 
der Gelenke sowohl in der FDG-PET als auch 
im CT festgestellt (mittlere SUVmaxE 4,7, 
mittlere SUVmaxD 5,2, ΔSUV 23%). In der 
FDG-PET konnte kein über das CT hinaus-
gehender Befall festgestellt werden, der zu 
längerer Behandlungsdauer geführt hätte. 
Schlussfolgerung: Bei HIV-negativen Patien-
ten mit Tuberkulose können die FDG-PET-Auf-
nahmen einen ausgedehnteren Befall mit My-
cobacterium tuberculosis vermuten lassen als 
das kontrastverstärkte CT. 
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Tuberculosis is a systemic infection caused 
by Mycobacterium tuberculosis. It is trans-
mitted by coughed aerosol and usually 
presents with respiratory symptoms (14, 
22). While pulmonary tuberculosis is the 
most common presentation, tuberculosis 
can spread to virtually any tissue or organ 
of the body by haematogenous or lym-
phatic dissemination or contiguity (17). 
The most common sites of extra-pulmon-
ary tuberculosis (EPTB) involvement (2, 
12) are 
● lymph nodes, followed by  
● pleural effusion,  
● bone and joint involvement.  
 
Computerised tomography (CT) has prov-
en to be a significant aids in the anatomical 
localisation of extra-pulmonary tuberculo-
sis. In particular, for assessment of lymph 
node involvement, the finding of low-den-
sity lymph nodes with peripheral enhance-
ment on a contrast-enhanced chest (CT ap-
pears to be highly predictive for tuberculo-
sis (8, 23). 

While FDG PET is reported to be a sen-
sitive and specific technique in oncological 
imaging, it is well known that inflamma-
tory and infectious lesions can cause false-
positive results (3, 4, 16, 18). Inflammatory 
cells such as macrophages, lymphocytes 
and neutrophil granulocytes as well as fi-
broblasts have been shown to avidly take up 
FDG, especially under active conditions. 
Both lymphocytes and especially macro-
phages are avidly present in sites of active 
tuberculosis. Therefore, FDG is also used as 
a tracer for infection imaging. 

The aim of this study was to prospec-
tively compare imaging results obtained by 
double-phase FDG PET to imaging results 
obtained by contrast CT in HIV negative 
patients suffering from active tuberculosis 
and to study the potential impact of FDG 
PET imaging on treatment planning. 

Patients, material, methods 

Patients  

Sixteen consecutive patients either suffer-
ing from tuberculosis as proven by histol-
ogy or sputum smear or presenting with a 
high clinical suspicion were prospectively 

included in the study following written in-
formed consent. Seven patients suffered 
from pulmonary tuberculosis and nine 
from post-primary tuberculosis. None of 
them were on tuberculostatics at the time 
of the PET investigation. Approval for this 
study was granted by the Ethics Committee 
of the University Hospital of Pretoria.  

Diagnosis of active tuberculosis was es-
tablished by sputum microscopy and cul-
ture (5 patients), histological analysis of re-
sected lymph nodes after FDG-PET im-
aging (7 patients) or on a clinical basis (4 
patients; long-term follow-up of minimally 
six months with a favourable response to 
conventional tuberculostatics). 

Criteria for clinical diagnosis were based 
on either CT findings suggestive of pul-
monary tuberculosis (branching linear 
structures, satellite nodules, or a well-de-
fined nodule with central calcification) that 
improved with antituberculous or based on 
a combination of the clinical aspects: pro-
longed cough lasting more than three 
weeks, chest pain and haemoptysis, low 
grade remittent fever, chills, night sweating, 
appetite or weight loss, easy fatigability, 
lymph node swelling and pleurisy that re-
sponded favourably to tuber culostatics.  

Dual-phase FDG PET/CT scanning 

Whole body 18FDG PET scans were ac-
quired on a dedicated PET-CT scanner 
(Biograph, Siemens) from the skull top to 
the pelvis. Patients were required to be fast-
ing for a minimum of four hours prior to 
FDG injection. Blood glycaemia was moni-
tored with a portable capillary glucometer. 
Patients received a dose of FDG based on 
their body weight using the formula [(body 
weight/10)+1)]37 MBq.  

PET/CT imaging was performed 45 min 
and 120 min after injection of FDG. Ac-
quisition duration per bed position was 3 
min; nine bed positions were acquired. 

Images were acquired in a 3-dimen-
sional mode and reconstructed with and 
without attenuation correction (CT-based) 
using OSEM (ordered subset expectation 
maximization) yielding axial, sagittal and 
coronal slices. FDG PET images obtained 
were analyzed for the presence or absence 
of sites of active or inactive tuberculosis by 

two experienced nuclear medicine special-
ists, blinded to the clinical data and to the 
results obtained by morphological im-
aging. Disagreements were resolved by 
consensus. 

For diagnostic CT scanning, the follow-
ing parameters were used: collimation of 
24 × 1.2 mm; gantry rotation time of 500 
ms; tube voltage of 120 kV; effective tube 
current of 100 mAs with online tube cur-
rent modulation and a table feed of 18 mm/
rotation. Contrast enhancement was 
achieved by intravenous administration of 
100 ml of non-ionic contrast material 
(Ultravist) at a rate of 2 ml/s. Matrix size 
was 512 × 512. CT-contrast-enhanced im-
ages were analyzed for the presence or ab-
sence of sites of active or inactive tubercu-
losis by two experienced radiologists 
blinded to the clinical diagnosis and FDG 
PET findings. Disagreements were resolved 
by consensus.  

CT-criteria for joint infection: presence 
of joint effusion, juxta-articular osteopo-
rosis, joint space narrowing, indistinctness 
of corical margins, marginal erosions and 
sclerotic reaction. CT-criteria for osteo-
myelitis: early soft tissue oedema, early 
periosteal reaction and focal erosions.  

Subsequently, FDG-PET findings were 
compared to the diagnostic CT-results. 

Quantitative analysis 

SUVmax values were obtained for all 
lesions identified by drawing manually de-
fined regions of interest on the attenu-
ation-corrected early and delayed axial im-
ages. In case CT-findings were positive, the 
corresponding CT-image was used as ana-
tomical landmark. From the SUVmax valu-
es percentage change in SUVmax from 
early to delayed images were calculated: 
             

(SUV maxD – SUVmaxE)
 

%DSUVmax = ––––––––––––––––––––– × 100 

                   
 SUVmaxE

 

Statistical analysis 

Statistical analysis was performed using 
SPSS version 15.0. Differences in SUVmax 
from early to delayed imaging were deter-
mined using a two-tailed paired t-test. 
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Differences in SUVmax values on early 
and delayed imaging as well as of percen-
tage change in SUVmax between different 
locations were assessed using ANOVA and 
posthoc Bonferroni correction. Statistical 
significance was defined as p < 0.05. 

Finally, the potential impact of FDG 
PET imaging as compared to CT on patient 
management was assessed. 

Results 

Mean age of the patients: 47.5 years 
(1.5–68.3 years). There were six men and 
ten women. Patient results are shown in 
�Table 1. 

Lung involvement 

Out of the 16 patients included, 5 patients 
presented with a unilateral lung lesion on 
FDG PET (2 patients located in the left 
lung, 3 patients in the right lung) and 2 pa-
tients with a lung lesion on both sides. All 
lesions were correctly identified on the CT-
scan; in 2 patients, however, the lesions 
were judged to be non-active which was 
corroborated by the FDG PET findings. 

The mean SUVmax of lung lesions on 
early images was 8.2 (range 3.4–21.7; SD 
5.8), and 11.1 (range 4.5–27.2; SD 7.2) on 
late images. SUVmax values of lung lesions 
derived from delayed images were signifi-
cantly higher when compared to those de-
rived from early images (p = 0.002). The 
mean percentage change in SUVmax values 
was 35% (range 23–54%; SD 9.0%).  

Lymph node involvement  

In 9 out of 16 patients, a total of 18 sites of 
LN involvement were identified on both 
early and delayed FDG PET images. 9/18 
sites of LN involvement, occurring in 5 pa-
tients, were missed on CT. Thus, PET ident-
ified twice as much involved lymph nodes 
when compared to CT. These lesions were 
sub-centimetric in size and also did not dis-
play contrast enhancement. In 4 out of these 
5 patients, the sites of LN involvement (8 in 
total) were the only sites of extra-pulmonary 
involvement identified (�Fig. 1, �Fig. 2).  

The mean SUVmax of positive LN on 
early images was 6.3 (range 3.4–9.2; SD 1.6) 
and 7.9 (range 4.7–10.9; SD 2.4) on late im-
ages. SUVmax values of positive lymph 
nodes derived from delayed images were 
significantly higher when compared to 
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patient gender age 
(years) 

PET CT 

lung lymph node other lung 

 1 male 33.5 right side mediastinal - right side 

 2 male 32 - - - - 

 3 female 32.5 right side - - right side 

 4 female 68 - - - - 

 5 female 64.8 both sides - - - 

 6 female 52 - mediastinal - - 

 7 female 72 - - - - 

 8 female 82 - - - - 

 9 male 53.9 - cervical, 
mediastinal, 
hilar 

- - 

13 male 68.3 right side mediastinal, 
hilar 

- right side 

15 female 35 both sides - - both sides 

16 male 13.9 - - - - 

therapeutic 
impact 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

MC: microscopy and culture 

lymph node 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

other 

- 

pleural 

- 

bone 

bone 

pleural 

joint 

bone 

pleural 

- 

- 

joint 

gold 
standard  

MC 

histology 

histology 

histology 

histology 

clinical 

histology 

histology 

clinical 

clinical 

MC 

MC 

upstaging 
by PET 

+ 

- 

+ 

- 

+ 

- 

- 

- 

+ 

+ 

- 

- 

10 female 66 - cervical - - - bone histology + - 

11 female 35.6 left side cervical,  
axilar,  
inguinal 

- left side - - MC - - 

12 female  1.5 - axillar,  
mediastinal, 
hilar 

- - axillar - MC - - 

14 female 49.6 left side - - left side - pleural clinical + -

Tab. 1 Patients



those derived from early images (p = 
0.0001). The mean percentage change in 
SUVmax values was 25% (range 8–52%; 
SD 17.8%). 

Pleural involvement 

In 6 out of 16 patients, pleural involvement 
was identified, respectively in 5 patients on 
FDG PET and in 6 patients on CT imaging 
(�Fig. 3). The mean SUVmax of sites of 
pleural involvement on early images was 
1.3 (range 0.7–1.7; SD 0.4), and 1.7 (range 
0.9–2.3; SD 0.6) on late images. SUVmax 
values of sites of pleural involvement de-
rived from delayed images showed a trend 
towards being higher when compared to 
those derived from early images (p = 0.06). 
The mean percentage change in SUVmax 
values was 21% (range –25–43%; SD 24%). 

Osseous involvement 

In 4 patients, osseous involvement was ident-
ified by both FDG PET and CT separately, re-
spectively in the sternum, in L4 and in Th7 
and Th8 (�Fig. 4). The mean SUVmax of 
sites of osseous involvement on early images 
was 7.2 (range 5.7–8.9; SD 1.3), and 10.7 
(range 6.9–15.3; SD 3.6) on late images. 
SUVmax values of sites of osseous involve-
ment derived from delayed images showed a 
trend towards being higher when compared 
to those derived from early images (p = 0.01). 
The mean percentage change in SUVmax 
values was 45% (range 21–72%; SD 25.5%). 

Joint involvement  

Finally, in three patients, hip joint involve-
ment was identified on both FDG PET as 

well as on CT imaging, respectively in two 
patients on the right side and in one patient 
on the left side. The mean SUVmax of sites 
of joint involvement on early images was 
4.7 (range 4.3–5.2; SD 0.5), and 5.2 (range 
3.7–6.4; SD 1.4) on late images. The mean 
percentage change in SUVmax values was 
23% (range –16–24%; SD 22%). 

FDG PET imaging 

FDG uptake was significantly lower on 
early images (p ≤ 0.01) as well as on delayed 
images (p ≤ 0.016) when compared to other 
sites of involvement. No difference was 
found between the percentage change in 
SUVmax for different locations. 

Overall, while delayed imaging resulted 
in higher SUV values, no additional lesions 
were depicted on delayed versus early im-
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Fig. 1  
FDG PET shows 
hyper metabolic 
mediastinal and hilar 
lymph nodes. At the 
same time CT is 
negative, demon-
strating non-signifi-
cant subcentimeter 
mediastinal nodes. 

Fig. 2  
Mediastinal and hilar 
nodes clearly 
positive  on FDG PET 
images. CT proved 
negative. 

Fig. 3 Low grade FDG uptake in a pleural 
effusion  

Fig. 4 FDG PET/CT findings in osseous involve-
ment of Th8 



aging suggesting delayed imaging does not 
provide a diagnostic advantage in this pa-
tient population.  

Finally, FDG PET imaging did not result 
in detection of additional sites of tubercu-
lous involvement when compared to CT-
scanning that might have either warranted 
prolonged therapy, e. g. central nervous 
system and joint and bone tuberculosis or 
additional administration of corticoste-
roids e. g. tuberculous meningitis, tubercu-
lous pericarditis or milliary tuberculosis .  

Discussion 

Data on FDG-PET imaging in patients suf-
fering from tuberculosis are limited. Goo et 
al. studied ten consecutive patients suffer-
ing from histopathologically proved pul-
monary tuberculosis (13). 9/10 tuberculo-
mas showed FDG uptake at PET, and the 
mean SUVmax value was 4.2 ± 2.2 (SD). 
FDG uptake (range 1. 9–3.7) in lesions ad-
jacent to main abnormalities was demon-
strated in four patients. The authors con-
cluded that pulmonary tuberculoma com-
monly causes an increase in FDG uptake. 
More recently, Kim et al. evaluated the po-
tential role of double phase acquisition of 
FDG PET for the differentiation of active 
pulmonary tuberculoma (19). A total of 25 
consecutive patients with pulmonary tu-
berculoma were enrolled. PET/CT imaging 
was performed 60 (range 53–71) and 120 
min (range 109–131) after injection of 
FDG. Early and delayed SUVmax values as 
well as %DeltaSUVmax values were ob-
tained in all patients. Active tuberculoma 
showed statistically significant higher valu-
es in maximal standardized uptake values 
than those of inactive tuberculoma:  
● SUV(maxE): active 2.3 ± 0.75, inactive 

0.79 ± 0.15.  
● SUV(maxD): active 2.48 ± 0.79, inactive 

0.75 ± 0.13 
● %DeltaSUV(max): active 8.07 ± 7.77%, 

inactive –3.83 ± 6.59.  
 
When SUV(maxE) 1.05 was used as the 
cut-off point, the sensitivity and specificity 
were 100 and 100%. When SUV(maxD) 
0.97 was used as the cut-off value, the sensi-
tivity and specificity were 92.8 and 100%. 
When %DeltaSUV(max) 6.59 was used as 

the cut-off value, the sensitivity and specifi-
city were 71.4 and 100%.  

The authors concluded that further 
studies are needed to confirm their results 
and improve statistical accuracy. In the 
series presented, 7 of 16 patients suffered 
from active lung tuberculosis. When com-
pared to the series by Goo et al. and Kim et 
al., SUV max values in lung tuberculoma 
proved higher (mean values of respectively 
8.2 (range 3.4–21.7) and 11.1 (range 
4.5–27.2) (13, 19). Also, %DeltaSUV(max) 
proved higher in this series when compared 
to the findings by Kim et al. (mean 35; 
range 23–54).  

From a clinical point of view, the high 
SUV values and the SUV increase over time 
observed, are of concern when considering 
the specificity of cancer diagnosis in pa-
tients with solitary lung nodules. Hypo-
thetically, the higher SUVmax values found 
in our series when compared to the studies 
by Goo et al. and Kim et al. may relate to a 
higher metabolic activity of macrophages 
in an attempt to control potentially more 
aggressive mycobacterium tuberculosis 
clones in an endemic region (1, 5–7, 15). 
On the other hand, increased FDG uptake 
might hypothetically also be related to an 
increase in glucose uptake and metabolism 
by potentially more aggressive mycobacte-
ria (9). Of interest, whereas all lung tuber-
culoma were identified on both CT and 
FDG PET, in two patients, lung lesions 
judged to be non-active on CT-scan proved 
active on FDG PET. 

In agreement with literature, lymph 
nodes proved to be the most common site 
of extra-pulmonary involvement in our 
series, occurring respectively in 9 of 16 pa-
tients (2, 12). Out of 18 sites of lymph node 
involvement identified by FDG PET in 9 
patients, only 9 lymph nodes (5 patients) 
proved positive on contrast-enhanced CT 
and CT did not identify positive lymph 
nodes in the remaining 9 FDG PET LN 
negative patients. In 4 out of these 5 pa-
tients, the sites of LN involvement (8 in 
total) were the only sites of LN involvement 
identified.  

Early SUVmax values were high (mean 
6.3; range 3.4–8.7) and significantly in-
creased over time (delayed SUVmax: mean 
7.9; range 4.7–10.9): average increase in up-
take of 25%. While SUV values increased 

over time, delayed imaging, did, however, 
not result in the detection of additional 
lesions.  
 
  Our findings suggest that a more accurate 

assessment of the extent of lymph node in-
volvement in patients suffering from extra-
pulmonary tuberculosis may be provided by 
means of FDG PET imaging when compared 
to contrast-enhanced CT alone.  

 
Other sites of extra-pulmonary involve-
ment identified on FDG PET in the series 
presented included in decreasing order of 
occurrence, pleural involvement, bone in-
volvement and joint involvement respect-
ively occurring in 6, 4 and 3 patients. Early 
and delayed SUVmax values were respect-
ively 1.3 (0.7–1.7) and 1.7 (0.9–2.3) in pleu-
ral involvement, 7.2 (5.7–8.9) and 10.7 
(6.9–15.3) in bone involvement and 4.7 
(4.3–5.2) and 5.2 (3.7–6.4) in joint involve-
ment.  

Tuberculosis pleuritis is caused by the 
rupture of a pulmonary subpleural caseous 
focus, which releases mycobacterium into 
the pleural cavity (26). The mycobacterial 
release triggers an immune response invol-
ving mainly macrophages and CD4+ T 
lymphocytes ultimately resulting in the 
formation of an exudate. The low FDG 
SUVmax values as found in tuberculous 
pleural effusion in the series presented are 
comparable to those reported for other 
forms of benign exudates. In this regard, 
Duysinck et al. performed FDG PET in 79 
patients with exudative pleurisy. SUVs were 
significantly higher in malignant pleural 
exudates (n = 51) when compared to be-
nign exudates (n = 28) (11). The cut-off 
value for SUV which gave the best accuracy 
(82.3%) was 2.2. Similarly, FDG SUV up-
take values obtained in bone and joint in-
volvement proved comparable with FDG 
SUV uptake values reported previously in 
other forms of joint and osseous infectious 
involvement (21, 25). 

Sites of extra-pulmonary tuberculosis 
involvement that warrant prolonged or ex-
tended therapy include involvement of the 
central nervous system and joint and bone 
tuberculosis (2, 12, 14, 17, 22). Also, ad-
junctive corticosteroid therapy is advo-
cated in patients suffering from tubercu-
lous meningitis, tuberculous pericarditis 
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and miliary tuberculosis. While FDG PET 
suggested the existence of significantly 
more sites of tuberculosis involvement, ad-
ditional sites revealed (predominantly 
lymph node involvement) did not result in 
an adjustment of treatment duration or the 
additional administration of corticoste-
roids in any of the patients under study. 
This finding, however, does not necessarily 
preclude a potential role for monitoring re-
sponse to tuberculostatics in specific sub-
sets of patients (9, 24). 

Several authors have shown that the up-
take of FDG continues to increase over time 
in malignant lesions whereas in benign 
lesions uptake decreases or remains stable 
over time (20, 27). Based on this finding, it 
was deduced that dual-time-point imaging 
might further improve the accuracy of 
FDG PET to distinguish benign from 
malignant  disease. As suggested by this 
study, differentiation of sites of tuberculo-
sis involvement from malignant involve-
ment on the basis of dual-time point 
imaging  may prove difficult.  

Limitations 

For ethical reasons it was impossible to per-
form biopsy and histologic analysis of the 
lesions identified by means of FDG PET. 
Accordingly, accuracy, sensitivity and spe-
cificity of FDG PET imaging for the assess-
ment of the extent assessment of tuber -
culosis involvement could not be deter-
mined. However, histologic confirmation 
of lymph node involvement was obtained 
in seven patients. Additionally, in none of 
the patient studied was there evidence of a 
concomitant disease, e. g. HIV or an under-
lying malignancy, that might have been re-
sponsible for the high levels of FDG uptake 
found in pathologic sites identified. Finally, 
this pilot study included a limited number 
of patients  and additional studies confirm-
ing our findings in larger series of patients 
are mandatory. 

Conclusion 
In this pilot study with HIV-negative 
patients  suffering from tuberculosis, FDG 
PET images suggested a more extensive in-
volvement by Mycobacterium tuberculosis 
when compared to contrast enhanced CT. 
While SUV values on delayed imaging 
proved significantly higher, no additional 
sites of involvement were depicted on 
delayed  imaging.  
 
  For diagnostic purposes, early imaging in 

this patient population may suffice. FDG 
PET imaging did not change the treatment 
planning for any of our patients. 
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