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TABLE 1.1: ESTIMATED BURDEN OF TUBERCULOSIS IN SOUTH AFRICA: 1990 AND 2004 2 

--
Incidence of all Incidence of smear- Prevalence of all Mortality from all 

forms ofTB positive TB forms ofTB forms of TB 

1990' 98944 42204 271 070 32711 

2004' 

I 
339078 138099 316260 63529 

2004 HIV +" 144857 50700 72428 36884 

'Incidence, prevalence and mQrtality estimates include patients with HIV. Estimates labelled HIV+'" are for HIV-positive 

adults (aged 15-49 years). 
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Figure 1.1: Algorithm for the diagnosis of tuberculosis 23 
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Abdominal ultrasound may facilitate early treatment without having to wait 6 to 8 

weeks for culture results. 

The aim of the current study is therefore to prospectively assess the role of 

abdominal ultrasound examination in the investigation of patients with suspected 

disseminated or extrapulmonary smear-negative TB. 

Specifically the study aims to : 

1. document abnormal abdominal ultrasound findings in patients with 

suspected EPTB or disseminated TB, including hepatomegaly, 

splenomegaly, splenic micro-abscesses, lymphadenopathy, ascites and 

pericardial effusions; 

2. correlate these abnormal ultrasound findings with laboratory evidence of 

active TB, including positive smears [Ziehl-Neelson (ZN) stained], positive 

TB cultures and elevated adenosine deaminase (ADA) levels obtained from 
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TABLE 1.2: TYPES OF SAMPLES COLLECTED 

SPUTUM 

GASTRIC 

URINE 

PLEURAL, 
PERICARDIAL AND 
ASCITIC FLUID 

BONE MARROW 

1. 

1. 

is 

"nl"n:~"r.n from the tracheo-bronchia! tree 
can be promoted saline 

n"'<~"(1I""::lfI(1. tube is used to obtain contents \~V\/(lmJwt:o 

Mid-stream are collected. 

",,,,rnn,,,,,,, are collected aspiration, either or with ultrasound 

Core OIOPS""S can be obtained from the iliac bone or other sites. 
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TABLE 1.3: TESTS PERFORMED 

SAMPLE 

SPUTUM 

URINE 

CEREBRO­
SPINAL FLUID 

PLEURAL, 
PERICARDIAL 
AND ASCITIC 
FLUID 

FINE NEEDLE 
ASPIRATES 
AND BIOPSY 
SAMPLES 

BONE 
MARROW 

DIAGNOSTIC YIELD 

Direct sputum smear sensitivities 25 
to 65%, 98%; sensitivities improve with 
serial examinations. 
Culture increases number of diagnosed TB 
cases b 30 to 50%. 

TB, positive culture of the 
IVIVemJ8ClenUm tuberculosis yields the r1I"nnrl<:'<: 

in 90% of casesn 

The 

AFBs in CSF is in the range of 10 to 
CSF cultures are positive in 45 to 

positive pleural fluid culture is 20 to 
and cultures are positive in 

number of 

nodes, AFBs are seen in 
pleural biopsies is 

Peritoneal 

Bacilli are often irlontili",rl in the bone marrow in 
cases of TB. 

19 
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Figure 2.1: Number of newly registered TB cases in Cape Town and in the Western 

Cape from 1997 to 2005 63 
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Given this situation, G F Jooste Hospital admits a significant number of acutely ill 

new TB patients every month. A survey in 2003 indicated that the average number 

of medical admissions per month amounted to 550 patients. Thirty percent of these 

patients had a diagnosis of TB at outcome and up to 40% had advanced HIV 

infection i.e. WHO clinical stage 3 or 4. 65 Up to 56 inpatient HIV-related deaths 

occurred monthly, 57% of which are due to TB.13 

Based on the survey data, approximately 1500 admissions were expected over a 

three-month period, with at least 30%, i.e. 450, of these likely to be investigated for 

disseminated tuberculosis. A sample size of 306 was calculated using a 95% 

confidence interval and an estimated TB positivity rate of 15% (based on previous 

non-published audits), with a 4% margin of error. 

The study was performed on 300 consecutive patients admitted to the medical 

wards at G F Jooste Hospital (during August 2004 to October 2004) with a clinical 

diagnosis of suspected disseminated tuberculosis. Suspected disseminated 

tuberculosis was defined as TB in any two extrapulmonary sites of tuberculosis e.g. 

lymph nodes, pericardium, peritoneum, nervous system, etc. 

21 



Univ
ers

ity
 of

 C
ap

e T
ow

n

an u 

5 

lu 

convex 

scans were 

d were 

scan a 

as as a 5 

were 

manner. 



Univ
ers

ity
 of

 C
ap

e T
ow

n

were , as was 

over m. 

or 

,,",,-,,(.;4,'''''''' were 

as 

1 ). was 



Univ
ers

ity
 of

 C
ap

e T
ow

n

F 

was as was 

F 

d 

is 

a 

du 

ic 

1) was 



Univ
ers

ity
 of

 C
ap

e T
ow

n

measures. was 

TABLE 2.1: OUTCOME MEASURES 

ABDOMINAL 
ULTRASOUND 

LABORATORY" 

an 

rptr'l"m'>nt,)no<l1 or mesenteric 
• Node size 
• Nodal appearance 

Ascites 
Pleural effusions 
Pericardial effusions 

abnormalities 
abnormalities 

Pancreatic abnormalities 
Abdominal abscess or collection 

TB culture 
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Chapter 3: Results 

A final study population of 300 patients was obtained over the three-month period . 

Only 267 of the 300 patients (89%) had adequate laboratory specimens for the 

evaluation of active TB. The 33 patients with inadequate samples were therefore 

excluded from this analysis. (The statistical data is displayed in Appendix 7) 

3.1 Patient demographics 

Patients who presented with suspected tuberculosis were aged between 15 and 86 

years, with a mean age (± standard deviation) of 36.4 years (± 10.8 years). The 

frequency of patients in each age group is displayed in Figure 3.1. Most patients 

were between the ages of 20 and 49. A total of 174 (65.2%) were females . 

Figure 3.1: Histogram of age distribution of patient cohort 

120 -

100 -
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3.1.1 HIV status 

The HIV status was known in 221 (82.7%) patients and of these, 201 (91 %) were 

HIV-positive. Twenty-eight percent (28.4%) of the HIV-positive sample was aged 

26 
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Figure 3.2: Frequency of findings on CXR 
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3.3.2 Air-space and pleural disease 

Unilateral consolidation and a bronchogenic pattern were the most frequently 

observed parenchymal findings, noted in 32.2% and 28.4% respectively. Cavitation 

was seen in 9.7% and pleural effusions were present in 34.3%. 

Of the abnormal radiographs, 71.6% were finally diagnosed with active tuberculosis 

by smear, culture, elevated ADA or histology, and the association between the 

abnormal CXR and TB positivity was significant [OR = 5.13, 95% CI = 2.12 - 12.60, 

P = 0.00002]. Ten patients (5.6%) with active tuberculosis had normal chest 

radiographs; 7 of these were HIV-positive and the HIV status was unknown in the 

remaining 3. 

3.3.3 CXR findings and active tuberculous infection 

Logistic regression analysis, together with a forward stepwise selection procedure, 

was performed in order to determine the chest radiograph findings that best 

correlated with active TB. The variables that fitted the model best included thoracic 

hilar nodes and pleural effusion, with a decreased deviance of 24.63 and 5% 

28 
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Figure 3.3: Frequency of nodal locations 
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Deep abdominal lymphadenopathy correlated significantly with active TB diagnosed 

by smear, culture, elevated ADA or histology [OR = 2.79, 95% CI = 1.56 - 4.99, P = 
0.0001]. In total, 54.7% of the patients with active tuberculosis (diagnosed as 

above) had abdominal lymphadenopathy on ultrasound. The splenic hilar, para­

aortic, peri-portal and peri-pancreatic nodal locations all corresponded significantly 

with active TB [OR = 2.23 - 2.S6, 95% CI = 1.06 - 5.S3, p = 0.0002 - 0.021]. 

The presence of abdominal lymphadenopathy was significantly associated with 

palpable, enlarged cervical nodes [OR = 2.06, 95% CI = 1.14 - 3.73, P = 0.0100] 

and with the presence of enlarged thoracic nodes on CXR [OR = 4.04, 95% CI = 
2.20 - 7.47, P = O.OOOOOS]. 

In 23 patients, ultrasound examination detected abdominal lymphadenopathy, but 

tuberculosis could not be confirmed in these cases. 

3.4.2 Pericardial effusion 

A pericardial effusion was shown at ultrasound in 125 cases . The mean effusion 

size was 11.4mm (± 6.0), with a range of 5.S to 46.6mm. Stranding was noted in 4 

cases only and the pericardium was thickened by more than 2mm in 9 cases. More 

30 
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TABLE 3.1: COMBINATIONS OF ULTRASOUND FINDINGS 

RISK OF ACTIVE T8 FREQUENCY OF T8 
ULTRASOUND FINDINGS PATIENTS WITH THIS 

OR 95%CI P value FINDING 

SPLENIC LESIONS AND LYMPHADENOPATHY 212 0.017 41.44% 

SPLENIC LESIONS AND ASCITES 3.09 1.08 9.48 0.019 18.78% 

SPLENIC LESIONS AND LYMPHADENOPATHY 
3.91 1.25 13.61 0.008 18.23% 
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TABLE 3.2: FREQUENCY OF LABORATORY FINDINGS 

SAMPLE (NUMBER OF SAMPLES) SMEAR POSITIVE (%) 

SPUTA (191) (37.7%) 

CSF 0 

URINE (104) 6 

FNA (60) 30 (50.0%) 

GASTRIC WASHINGS (5) 1 (20.0%) 

PERITONEAL FLUID (9) 0 

PLEURAL FLUID (51) 3 (5.9%) 

PERICARDIAL FLUID (2) 0 

smear was 

TABLE 3.3: ADA LEVEL 

p= 

were 

1 

was 

are 3 

CULTURE POSITIVE (%) 

120 (62.8%) 

3 (167%) 

24 (23.1%) 

8 (13.3%) 

(20.0%) 

5 (55.6%) 

30 (58.8%) 

2 (100.0%) 
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TABLE 3.4: NUMBER OF CASES WITH ALTERNATIVE FINDINGS 

CRYPTOCOCCAL MENINGITIS 

CARDIAC DISORDER 

PROBABLE PCP (CLINICAL.;. CXR) 

PROBABLE KAPOSI'S SARCOMA (CLINICAL.;. CXR) 

LUNG CARCINOMA ON HISTOLOGY 
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Appendix 1: The University of Cape Town's Health Sciences Research Ethics 
Committee ethics approval. (ref 279/2004) 

20 September 2004 

REC REF: 279/2004 

Dr MN Patel 
Radiology 
GSH 

Dear Dr Patel 

Research Ethics Committee 
E53 Room 44.1, Old Main Building 
Groote Schuur Hospital, Observatory, 
7925 
Queries : Xolile Fula 
Tel: (021) 406-6492 Fax: 406-6411 
E-mail : Xfula@curie.uct.ac.za 

ABDOMINAL LYMPHADENOPATHY AS A SURR06ATE FINDING FOR TUBERCULOSIS : A 
PROSPECTIVE CROSS-SECTIONAL ANALYSIS OF THE ROLE OF ABDOMINAL 
ULTRASOUND IN PATIENTS WITH SUSPECTED TUBERCULOSIS 

Thank you for submitting your study to the Research Ethics Committee for 
reviewal. 

It is a pleasure to inform you that the Research Ethics Committee has formally 
approved the above mentioned study. 

Please quote the REC . REF in all your correspondence 

Yours sincerely 

11 
PROF. T . ZABOW .I 
CHAIRPERSON 

49 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Appendix 2: Permission from the Clinical Executive of G F Jooste Hospital. 

ENQUIRIES 
NAVRAE 
IMIBUZO 

TELEPHONE 

Dr GM Perez 

TELEFOON 021·6901002 
IFOWUNI 

REFERENCE 
VERWYSING 
ISALATHISO 

GATE 
DATUM 01/0912004 
UMJ-ILA 

PROVINCIAL ADMINISTRATION: WESTERN 
CAPE 

DEPARTMENT OF HEALTH 

PROVINSIALE ADMINISTRASIE: WES·KAAP 
DE PAR I EMEJq I vAN GESONDHEJD 

ULAWUl.O LWEPHONDO: INTSHONA KOlONI 
(SESE LEZEMPILO 

ABDOMINAL LYMPHADENOPATHY AS A SURROGATE FINDING FOR 
TUBERCULOSIS - RESEARCH PROTOCOL ' 

Dear Dr Patel 

Thank you for the copy of your 'research protocol. Permission is hereby granted for the 

proposed research to be conducted at GF Jooste Hospital. This research is especiany 

relevant to GF Jooste, where abdominal ultrasound is used in the work up of patients with 

suspected non-pulmonary tuberculosis . . 

We look forward to receiving the results of your research. 

Sincerely 

D 

S~I\;oy' Mt2d;c",( ~Uf~,"te..-J~t 

---- (~----------

GF JOOSTE HOSPITAL 
HOSPITAAl 
DUINEFONTEIN ROAD 
MANEN8ERG 7764 
PO BOX 66 
MAN ENBERG 7761 

. FAX: (021) 6917962 
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Appendix 3: Data Collection Sheet 

DATA COLLECDON SHEET I 
DISSEMINATED TUBERCULOSIS STUDY I 

-sTuDY NCi-;----y:--T:::fj---------------------------! 
L __ .1-. __ .l. ___ J i 

! Code 

I--~T-;T~--

I p i I I __ ---L~_ 

DATE OF ADMISSION :mm ( .. m ( 2004 I i A I ! 
----.-----~-'--'--

L MENTAL STATUS 
Awake Er Co-operative 

2. HIV STATUS 

o Awake but Unco-operative o Obtunded [] 

Positive D WHO stage 1 [] Disseminated Zoster D Recent CD4 count: 

--' ..: 
v 

Negative 
Unknown 

D 
D 

:2 3. COUGH 
:l v Productive cough [] 

WHO stage 2 D Kaposi's sarcoma 
WHO stage 3 0 Oral candida 
WHO stage 4 0 PCP 
N(A 0 Crypto meningitis 

Severe wasting 

Non-productive cough o 
4. PERIPHERAL NODES (Icm or more i.e_ suitable for FNAB) 

'--....L-"C.::..erv..c.ical 0 Axillary D 

D 
0 Weight: Kg 

0 
0 

Hb : ._ ... g(dL 

0 CRP : 

Unable to cough D 

Inguinal o 

,----"1,-.--,N-:-::'O=-=D=-=Ec::"S---------------·-------··-·---·-----------· ...... --.... -.--.. --.-.. - ... - .. . 

~ 
x 
u 

Absent 0 

Max node size : ... _._. mm 
Periportal [] 
Paraaortic [] 

2. CHEST 
[] 

Obscured 0 

Min node size : 
Peri pancreatic 0 

Splenic hilar 0 

._ ... _. mm 

LT pleural effusion 0 

Hypoechoic 0 

Cystic (necrotic 0 
Mesenteric 0 

Iliac 0 

RT pleural effusion 
Pericardial effusion mm Pericardial thickness >2mm 0 Stranding 0 

3. ABDOMEN 
Liver size : .... _. cm 
RT kidney size : 
LT kidney size: 

Other: 

Heart size normal 
Paratracheal nodes 
RT pleural effusion 
Cavitation 

other: 

cm 
cm 

[] 

n 
0 
0 

Sample Dates 

Spleen size : cm Splenic lesions: mm Ascites 
Echogenicity t 0 Echogenicity normal 0 Psoas abscess 
Echogenicity j 0 Echogenicity normal 0 Psoas abscess 

Cardiomegaly 0 

Hilar nodes U 
LT pleural effusion 0 
Miliary 0 

Pericardia I effusion D 
Subcarinal nodes 0 
Consolidation 0 
Bronchogenic spread [] 

n 
0 
0 

-I 
__ __ ..I 

1-'.:-"---:cL..:. ___ ._t-'-....::.:'-'-____ +-=-S:::cam.c:'.L.:plle-'n.c:o'--__ +-"S'!l.~~_r _(+_(-'--)_--I_l"~_<::.t:'.~lIre (+ (-) Other 
Vl _ ~pu_tll~ ____ .... _ ...... __ . __ .... _ ... _ ... __ . _ .. __ ._ ... ____ . ______ . ____ ... __ . ____ ... _______ . ________ ... ________ . ___ _ 
~ .s.p~_~~_. . __ ... _ .. ___ . ______ ....... _ .... _ ........ __ .... ______ ..... _ ...... __ ... __ .. _. _ .. ____ .... _ ..... _ ..... _. ____________ _ 
Vl Urine 
~ "(Sr' .-- .. --. --- ... -..... -- -... --- -.-- -- . -. -- .-. --- .... --. --...... -.... --. ---- ..... -.. -- .. --.... ----.- ---. ----- -T ~;~ --- ,~ ' :-- ___ om - -- --

>- -FNAEi ;';~d"e";- -- --- -- .. -- ... ". --.... . ...... . -.... -......... --- .... ----- ---.- ---- ---. --- --- -.. ------ ----- ---- --- -----. --. -- -..... . ---
~ 

~ 
o 
co :s 

. _~~?tr.i~_ ~~~~_i!:g~ __ .. ________ _ _ 
Bone Marrow 
-P~~itO'f,~al-tluid.. .-.---.-.-------- ... -. -... -------- -.--- ..... -- .... -- ..... -..... --- -- .. -.... -... --... ---·--:.\0.<\·:-- ----. ---- . .. . 
-PI~~~aYfiuid--- ----- -------------. -.. -.. - -----.-- -------------- ----------------------. - - --- .. --------:.\DA:--- --- -- . -.. ---

L£{u wt: _m Kg I F(U Hb: m g(dL I F(U CRP : 
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WHO 
WHO 

This includes the acute retroviral 
lymphadenopathy. 

WHO ~\lITlnlrn 

.. Weight loss < 10% of body weight 

of initial infection, the asymptomatic and those with persistent 

.. Mucocutaneous manifestations such as seborrhoeic dermatitis, prurigo, fungal nail infections, recurrent oral ulcerations, 
angular cheilitis. 
Herpes zoster 

.. Recurrent respiratory tract infections such as bacterial sinusitis. 
WHO 3 

.. Weight loss> 10% of body weight 

.. Unexplained chronic diarrhoea month. 

.. Unexplained prolonged fever (intermittent constant 1 month). 

.. Candidiasis, oral. 

.. Candidiasis, vulvovaginal for 1 month. 

.. Oral hairy leukoplakia. 

.. Pulmonary tuberculosis 

.. Severe bacterial infections such pneumonia or nV'1m'Jn~.iti<; 

.. Bed ridden for < 50% of the during the last month. 

WHO 41 AIDS 
.. during the last month. 
.. Candidiasis of the oesophagus, trachea, bronchi or lungs 
.. Cryptococcus, extrapulmonary 
.. Cryptosporidiosis with diarrhoea for> 1 month. 

Cytomegalovirus disease of an organ other than the liver, spleen or lymph nodes. 
.. Herpes simplex infection, mucocutaneous for 1 month or visceral for any duration. 
.. HIV dementia 
.. Isosporiasis with diarrhoea for 1 month. 

Kaposi's sarcoma 
Lymphoma 
Mycobacterium tuberculosis extrapulmonary 
Mycobacteriosis - and disseminated. 

.. - disseminated histoplasmosis or coccidiodomycosis. 

.. Pneumocystis carinii pneumonia. 

.. Progressive multifocalleukoencephalopathy. 

.. Salmonella septicaemia 

.. Toxoplasmosis of the brain, 

.. Wasting syndrome due to HIV. 
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Examine the CXR for the 

./ Hilar or mediastinal nodes 

./ 

./ Pleural disease 

./ Cardiac size 

and 

Send to the BlInnr<lI'rnll'V 

smears, ADA and culture or 
./ x 2 or 
./ node FNA or 

"or.I', ... n,,,,,,1 or 
fluid or 

./ Urine or etc 

If smears are treatment for TB can be commenced 

If smears are to ultrasound examination of the abdomen and assess for 
Abdominal :?: 10mm 

./ 

./ Ascites 

./ Pericardial effusion 

1 
Commence TB treatment if the ultrasound features are 

for culture results 
of tuberculosis and wait 
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Appendix 6: Image gallery and case reports 

Image 1: 

Transverse ultrasound view of the heart demonstrating a 26mm pericardial effusion with 

associated fibrinous stranding and pericardial thickening, typical of tuberculosis. The 

patient was a 40-year-old female with stage 4 retroviral disease. In addition to the cardiac 

involvement, she also had hypoechoic abdominal nodes on abdominal ultrasound, ranging 

from 10.1 to 14.8mm in the peri-portal and peri-pancreatic regions . There was no 

hepatosplenomegaly, nor any splenic lesions or ascites. Her CXR revealed cardiomegaly, 

unilateral consolidation without cavitation and a pleural effusion. She was diagnosed with 

active tuberculosis on the basis of a positive sputum culture and elevated pleural fluid ADA 

at 661U. 
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Images 2a and 2b: 

Transverse ultrasound views at the 

level of the upper abdomen (2a) and 

lower inferior vena cava (IVC)/aorta 

(2b) demonstrate large hypoechoic 

lymph nodes in the para-aortic 

region, extending along the hepatic branch of the celiac axis (2a). In image 2b the 

interaortocaval nodes are separating the great vessels. The maximum nodal short axis 

diameter was 28.2mm . Nodes were also present in the peri-pancreatic and splenic hilar 

regions. This patient was a 34-year-old male with stage 4 retroviral disease and a CD4 

count of 35. Other findings included a 10mm pericardial effusion, hepatomegaly at 18.6cm, 

splenomegaly at 12.4cm, splenic lesions and ascites. 

55 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Images 2c and 2d 

The chest radiographs in the same patient 

showed lobulated right hilar fullness on the 

PA view and increased opacification in the 

subcarinal region on the lateral view, both 

suggestive of lymphadenopathy. There 

were no parenchymal changes and no 

pleural disease was evident. 

Active disseminated tuberculosis was confirmed in this case by positive sputum culture. 
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Image 3: 

This oblique ultrasound view through the epigastrium shows multiple hypoechoic nodes 

around the porta. Nodes were also present in the peri-pancreatic, para-aortic and splenic 

hilar regions, with nodal sizes ranging from 19.7 to 25mm. The spleen was not enlarged but 

there were multiple splenic lesions, the largest measuring 12.7mm. The kidneys were 

normal in size and appearance. Ascites was noted . 

The patient was a 57-year-old female, HIV positive with stage 4 disease clinically and 

palpable cervical lymphadenopathy. Her CXR revealed hilar nodes and diffuse bilateral 

bronchogenic spread. 

Active disseminated tuberculosis was diagnosed by positive urine smear and culture and 

positive FNA smear from the cervical lymph node. 
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Image 4: 

Multiple focal hypoechic lesions are evident in the spleen when scanning with the 

curvilinear probe in this 31-year-old HIV positive male. The patient had palpable cervical 

lymphadenopathy, hilar nodes on CXR and 15mm abdominal nodes on ultrasound. The 

kidneys were echogenic, but not enlarged . There were no parenchymal changes in the 

chest. 

The diagnosis of active disseminated TB was made from a positive sputum smear and a 

positive urine culture. 
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Image 5: 

In comparison to image 4, by using the linear probe, the hypoechoic splenic lesions are 

more clearly defined in this 27-year-old female. The largest splenic lesion measured 14mm 

in size. She also had cervical lymphadenopathy and 13 to 20mm abdominal 

lymphadenopathy in the peri-portal, peri-pancreatic, para-aortic and splenic hilar regions. 

There was no hepatosplenomegaly, but ascites was present. A small pleural effusion was 

noted on her CXR. 

The patient was diagnosed with stage 4 retroviral disease and active tuberculosis based on 

histological caseous necrosis in a cervical lymph node. 
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Images 6a and 6b: 

Posteroanterior CXR (6a) of a 40-year-old male with stage 4 retroviral disease 

demonstrates a bilateral upper and mid zone bronchogenic infiltrate, as well as increased 

opacification in the right paratracheal region suggestive of adenopathy, The patient 

presented with a productive cough and was sputum smear and culture positive for TB, 

60 

At abdominal ultrasound (6b), the 

same patient had several hypoechoic 

and cystic/necrotic lymph nodes, up to 

30 mm in size, The nodes were peri­

portal, peri-pancreatic and para-aortic 

in location, and ascites was present. 
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Images 7a and 7b: 

PA (7a) and lateral (7b) views of the chest show focal consolidation with breakdown in the 

lateral segment of the right middle lobe and cavitation in the left upper lobe with peripheral 

patchy consolidation. In addition, there are lobulated opacities in the right paratracheal and 

hilar regions suggestive of thoracic 

lymphadenopathy. The patient was a 20-year­

old female with retroviral disease. 

She was diagnosed with disseminated active 

TB by positive sputum culture. On abdominal 

ultrasound, there were hypoechoic nodes in 

the peri-portal, peri-pancreatic and splenic 

hilar regions. Focal splenic lesions were noted 

and she had a 9mm pericardial effusion. 

61 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Images 8a and 8b: 

PA radiograph of the chest (8a) in 

a 27-year-old female with stage 4 

retroviral disease, The film shows 

cardiomegaly and a small left­

sided pleural effusion with patchy 

basal opacification ; a small nodular pattern is evident throughout the lungs, more prominent 

on the left. There was no identifiable thoracic adenopathy, Abdominal ultrasound found 

16mm hypoechoic nodes and a 1 Q,5mm pericardial effusion without any stranding . The 

liver and spleen were normal; ascites was noted, The patient had a palpable axillary node 

which was aspirated , The sample was culture positive for TB. There was no history of 

previous tuberculosis. 

The same patient complained of a painful 

right wrist - radiographs (8b) revealed 

juxtaarticular osteopaenia in the region of 

the wrist with loss of clarity of the carpal 

bone margins and soft tissue swelling , In 

the setting of disseminated tuberculosis, 

these findings most likely represent 

inflammatory TB of the wrist. 
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Images 9a and 9b: 

PA (9a) and lateral (9b) chest views 

demonstrating numerous small nodules (2 to 

5mm) distributed throughout both lungs. Mild 

cardiomegaly is also present. The patient 

was a 34-year-old male, HIV positive, with 

stage 3 disease. No abdominal 

lymphadenopathy was present on 

ultrasound , but there was a 13mm 

pericardial effusion and a 17cm 

hepatomegaly. 

The sputum smear and culture were positive for active tuberculosis. 
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Appendix 7: Odds ratio tables 

TB SPECIMENS 

SMEAR or CULTURE or SMEAR or CULTURE or 
ULTRASOUND SMEAR CULTURE SEROUS FLUID ADA SMEAR or CULTURE SEROUS FLUID ADA or SEROUS FLUID ADA or 

FINDINGS (n = 92) (n = 134) (n = 47) (n = 170) HISTOLOGY CSF BIOCHEMISTRY or 
(n = 267) ------------------------- -------------------------- ------------------------- -_.---------------------- _________ lrl_=_ ~~~ l _________ _ __ 1:I~~"!"~_L_'?C3_V. (rl:'_ ~ ~~l ___ 

OR OR OR OR OR OR 
+ ye - ye 95%CI + ye - ye 95% CI + ye - Ye 95%CI + ye - Ye 95% CI + ye - ye 95%CI + ye - ye 95% CI 

p-yalue p-yalue p-yalue p-yalue p-yalue p-yalue 

LYMPHADENOPATHY + Ye 51 74 1.70 71 54 1.65 28 97 1.87 94 31 2.63 99 26 2.79 102 23 2.89 
0.99 - 2.92 0.99 - 2.76 0.94 - 3.72 1.51- 4.60 1.56 - 4.99 1.59 - 5.28 

(n = 125) 
- ye 41 101 0.040 63 79 0.042 19 123 0.053 76 66 0.0002 82 60 0.0001 86 56 0.0001 

HEPATOMEGAL Y 
: + ve 14 44 0.53 26 32 1.76 12 46 1.30 32 26 0.63 35 23 0.66 36 22 0.61 

0.26 - 1.08 0.41 - 1.42 0.58·2.84 0.34 - 1.19 0.34 - 1.25 0.32 - 1.18 
(n = 58) 

: -ve 78 131 0.061 108 101 0.356 35 174 0.485 138 71 0.128 146 63 0.170 152 57 0.115 

SPLENOMEGAL Y 
: + ve 9 21 0.80 17 13 1.34 3 27 0.49 22 8 1.65 23 7 1.64 23 7 1.43 

0.32 - 1.93 0.59 - 3.08 0.11 - 1.79 0.66 - 4.24 0.63 - 4.42 0.55 - 3.86 
(n = 30) 

: - ve 83 154 0.585 117 120 0.451 44 193 0.245 148 89 0.242 158 79 0.269 165 72 0.425 

SPLENIC LESIONS 
: + ve 41 45 2.32 43 43 0.99 13 73 077 63 23 1.89 66 20 1.89 67 19 1.75 

1.32 - 4.10 0.57 - 1.71 0.36 - 1.62 1.04 - 3.46 1.02 - 3.55 0.93 - 3.32 
(n = 86) 

: - ve 51 130 0.001 91 90 0.966 34 147 0.462 107 74 0.024 115 66 0.030 121 60 0.064 

ASCITES 
+ ye 38 48 1.86 51 35 1.72 24 62 2.88 65 21 2.24 72 14 3.40 73 13 3.22 

1.06 - 3.28 0.99 - 2.99 1.46 - 5.69 1.22 - 4.15 1.71 - 6.83 1.59 - 6.62 
(n = 86) 

- ye 54 127 0.021 83 98 0.040 23 158 0.0007 105 76 0.005 109 72 0.0001 115 66 0.0003 

PERICARDIAL • ye 46 79 1.22 75 50 2.11 35 90 4.21 95 30 2.83 102 23 3.54 104 21 3.42 
EFFUSION 0.71 - 2.08 1.26 - 3.55 1.98 - 9.12 1.62 - 4.96 1.95 - 6.45 1.85 - 6.35 
(n = 125) - ye 46 96 0.449 59 83 0.002 12 130 0.00002 75 67 0.00008 79 63 0.000005 84 58 0.00001 

LYMPHADENOPATHY + Ye 56 80 1.85 75 61 1.90 29 107 1.70 101 35 2.59 106 30 2.64 109 27 2.66 
and/or SPLENIC 1.07 - 3.19 0.90 - 2.50 0.85 - 3.41 1.50 - 4.49 1.50 - 4.66 1.48 - 4.77 

LESIONS (n = 136) - ye 36 95 0.Q18 59 72 0.098 18 113 0.103 69 62 0.0002 75 56 0.0002 79 52 0.0003 

LYMPHADENOPATHY, 
• Ye 65 98 1.89 91 72 1.79 38 125 3.21 118 45 2.62 127 36 3.27 130 33 3.12 

SPLENIC LESIONS 1.07 - 3.36 1.06 - 3.04 1.41 -7.52 1.52 - 4.54 1.85 - 5.78 1.75-5.59 
and/or ASCITES 

(n = 163) - ye 27 77 0.019 43 61 0.021 9 95 0.002 52 52 0.0002 54 50 0.000009 58 46 0.00002 

LYMPHADENOPATHY, + ye 71 119 1.59 105 85 2.04 42 148 4.09 135 55 2.95 144 46 3.38 149 41 3.54 
SPLENIC LESIONS, 1.86 - 2.97 1.15 - 3.65 1.47 - 12.3 1.64 - 5.29 1.87 - 6.14 1.94 - 6.48 

ASCITES and/or PERI-
CARDIAL EFF (n = 190) - ye 21 56 P=0.115 29 48 0.009 5 72 0.002 35 42 0.00008 37 40 0.00001 39 38 0.000006 

• ye 76 129 1.69 111 94 2.00 43 162 3.85 142 63 2.74 151 54 2.98 157 48 3.27 
ANY OF THE ABOVE 

0.86 - 3.36 1.07 - 3.74 1.25 -13.23 1.47-5.10 1.59 - 5.60 1.73 - 6.18 
(n = 205) 

16 46 0.101 23 39 0.018 4 58 0.008 28 34 0.0005 30 32 0.0001 31 31 0.00005 · ye 
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TB SPECIMENS 

COMBINATION 
SMEAR or CUL TURE or SMEAR or CULTURE or 

SMEAR CULTURE SEROUS FLUID ADA SMEAR or CUL TURE SEROUS FLUID ADA or SEROUS FLUID ADA or 
FINDINGS (n" 92) (n" 134) (n" 47) (n" 170) HISTOLOGY CSF BIOCHEMISTRY or 

ULTRASOUND --_._-------------- --- --- ---------_.--------------- ------------------ .-- ---- ------------ ------------- _________ (" _"_ ~~!t _________ _ __ 1:l~~"'!"~_L_'?~_~ (" ~_ ~ ~~t ___ 
OR OR OR OR OR OR 

+ ve - ve 95% CI + ve - ve 95%CI + ve - ve 95% CI + ve - ve 95%CI + ve - ve 95%CI + ve - ve 95% CI 
p-value p-value p-value p-value p-value p-value 

SPLENIC LESIONS and : + ve 36 39 2.24 39 36 1.11 12 63 0.85 56 19 2.02 59 16 2.12 60 15 2.00 
LYMPHADENOPATHY 1.25 -4.03 0.63 - 1.95 0.39 - 1.84 1.07 - 3.82 1.09 - 4.16 1.01 - 4.00 

(n = 75) : -ve 56 136 0.003 95 97 0.711 35 157 0.6S7 114 78 0.019 122 70 0.017 128 64 0.031 

SPLENIC LESIONS and : + ve 20 14 3.19 17 17 0.99 6 28 1.00 27 7 2043 29 5 3.09 30 4 3.56 
ASCITES 1.44 - 7.12 0046-2.16 0.35 - 2.76 0.96 - 6041 1.08 - 9.48 1.14-12.39 
(n = 34) I -ve 72 161 0.001 117 116 0.918 41 192 0.994 143 90 0.041 152 81 0.019 158 75 0.014 

SPLENIC LESIONS and : + e 20 13 3.46 17 16 1.06 6 27 1.05 27 6 2.86 29 4 3.91 30 3 4.81 
LYMPHADENOPATHY : v 

1.54-7.84 0048 - 2.34 0.36 - 2.89 1.07 - 8.07 1.25 - 13.61 1.35 - 20.44 
and ASCITES 

72 162 0.0007 117 117 0.870 41 193 0.925 143 91 0.020 152 82 0.008 158 76 0.005 
(n = 33) : - ve 

HEPATOMEGALY and : + ve 10 15 1.30 9 16 0.53 4 21 0.88 15 10 0.84 17 8 1.01 17 8 0.88 
SPLENIC LESIONS 0.52 - 3.24 0.21 - 1.32 0.24 - 2.91 0.34-2.12 0.39 - 2.68 0.34 - 2.35 

(n = 25) : - ve 82 160 0.540 125 117 0.136 43 199 0.825 155 87 0.688 164 78 0.981 171 71 0.781 

HEPATOMEGALY and 9 25 0.65 17 17 0.99 8 26 1.53 22 12 
OR=1.05 24 10 OR=I.16 

24 10 OR=1.01 
: + ve (CI=OA7- (CI=0.50- (CI=OA3-

LYMPHADENOPATHY 0.27 - 1.55 0046 - 2.16 0 .59 - 3.88 
(n = 34) 83 150 0.294 117 116 0.981 39 194 0.331 148 85 

2.39) 
157 76 

2.75) 
164 69 

2040) 
: - ve P=0.893 P=0.708 P=0.980 

HEPATOMEGALY and : + ve 7 16 0.82 13 10 1.32 7 16 2.23 17 6 OR=1.69 19 4 OR=2AO 19 4 OR=2.11 

ASCITES 0.29 - 2.22 0.52 - 3.39 0.77 - 6.26 
(CI=0.60- (CI=074- (CI=0.65-

(n = 23) : - ve 85 159 0.671 121 123 0.525 40 204 0.090 153 91 
4.98) 

162 82 
8.66) 

169 75 
7.60) 

P=0.285 P=0 .11 1 P=0.180 

HEPATOMEGALY and 
: + ve 7 24 0.52 18 13 1043 10 21 2.56 21 10 1.23 24 7 1.73 24 7 1.51 

PERICARDIAL 
EFFUSION 

0.19 - 1.33 0.63 - 3.26 1.03 - 6.30 0.52 - 2.94 0.67 - 4.62 0.58 - 404 
: 0.138 0.350 0.022 0.616 0.222 0.363 

(n = 31) - ve 85 151 116 120 37 199 149 87 157 79 164 72 

HEPATOMEAGL Y and : + ve 6 4 2.98 4 6 0.65 2 8 118 8 2 2.35 9 I 4045 9 1 3.92 
SPLENIC LESIONS and : 

0.72 - 12.97 0.15-2 .68 0.00 - 6.29 0045 - 16.34 0.56-9524 0.50-84.05 
ASCITES 
(n = 10) : -ve 86 171 0.083 130 127 0.369 45 212 0.551 162 95 0.228 172 85 0.113 179 78 0.150 

HEPATOMEAGLYand : 
9 14 1.25 9 14 O.Sl 4 19 0.98 14 9 0.88 16 7 1.09 16 7 0.96 SPLENIC LESIONS and : + ve 

0047 - 3.23 0.23 - 1.58 0.27 - 3.28 0.34 - 2.30 0040 - 3.07 0.35 - 2.69 
LYMPHADENOPATHY 

: - ve 83 161 0.621 125 119 0.267 43 201 0.620 156 88 0.770 165 79 0.848 172 72 0.925 
(n = 23) 

HEPATOMEAGLYand 
: + ve 6 10 1.15 9 7 1.30 4 12 1.61 13 3 2.59 14 2 3.52 14 2 3.10 

LYMPHADENOPATHY 
0.36 - 3.59 0043 - 4.00 0042 - 5.75 0.67 -11 .79 0.74-22.98 0.65- 20.24 

and ASCITES 
: -ve 86 165 0.791 125 126 0 .616 43 208 0.304 157 94 0.131 167 84 0.081 174 77 0.098 

(n = 16) 

HEPATOMEGALY and + ve 4 II 0.68 10 5 2.06 6 9 3.43 12 3 2.38 14 1 7.13 14 1 6.28 
ASCITES and 0.18 - 2.39 0.63-7.16 1.02 -11.30 0.60-10.92 0.96-147.64 0.84-13112 

PERICARDIAL EFF 
0.513 0.188 0.030 0 .175 0.021 0.034 

(n = 15) - ve 88 164 124 128 41 211 158 94 167 85 174 78 
-- -
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TB SPECIMENS 

SMEAR or CULTURE or SMEAR or CULTURE or 

CXR FINDINGS SMEAR CULTURE SEROUS FLUID ADA SMEAR or CULTURE SEROUS FLUID ADA or SEROUS FLUID ADA or 

(n = 262) 
(n = 92) (n = 134) (n = 47) (n = 170) HISTOLOGY CSF BIOCHEMISTRY or 

-----.--------- ---------- -------------------------- ---.--------------------- -.----------------------- ___ _____ j~ _=_ ~~~L ________ _ __ ':'~~:~_1:C?~_~ (~~_ ~ ~~~ ___ 
OR OR OR OR OR OR 

+ ve -ve 95%CI + ve - ve 95% CI + ve - ve 95%CI + ve - ve 95%CI + ve -ve 95% CI + ve - ve 95% CI 
p-value p-value p-value p-value p-value p-value 

THORACIC : + ve 40 37 2.92 46 31 1.64 10 67 0.60 62 15 3.01 64 13 2.93 65 12 1.69 
LYMPHADENOPATHY 1.62 - 5.27 0.92 - 2.91 0 .26 - 1.34 1.53 - 5.99 1.44 - 6.04 0.86 - 3.36 

(n = 77) : -ve 50 135 0.0001 88 97 0 .072 37 148 0.177 107 78 0.0004 116 69 0.0011 120 65 0.101 

CONSOLIDATION 
: + ve 45 75 1.21 61 59 0.98 22 98 1.05 77 43 0.94 85 35 1.16 87 33 1.07 

(n = 120) 
0.71 - 2.08 0.58 - 1.64 0.53 - 2.07 0.55 - 1.62 0.66 - 2.04 0.60 - 1.90 

: - ve 47 95 0,457 73 69 0.926 25 117 0.878 93 49 0.822 96 46 0.573 101 41 0.805 

NODULES 
: + ve 53 63 2.31 55 61 0.78 13 103 0,42 79 37 1.29 83 33 1.23 84 32 106 

(n = 116) 
1.33 - 4.01 0,46 - 1.31 0.20 - 0.87 0.75 - 2.23 0.70-2.17 0.60 - 1.89 

: -ve 39 107 0.001 79 67 0.313 34 112 0.011 91 55 0.330 98 48 0,441 104 42 0.832 

CAVITATION : + ve 10 13 1.53 12 11 1.05 2 21 0,41 16 7 1.28 18 5 1.71 18 5 1.55 

(n = 23) 
0.59 - 3.92 0,41-2.66 0.06 - 1.91 0,47 - 3.60 0.57 - 5,49 0.52 - 4.98 

: -ve 80 159 0.334 122 117 0.917 45 194 0.226 153 86 0.595 162 77 0.300 167 72 0 .399 

PLEURAL EFFUSION 
: + ve 18 63 0,43 54 27 2.53 44 37 70.56 59 22 1.73 69 12 3.63 69 12 3.22 

(n = 81) 
0.23 - 0.82 0.41 - 4.53 19.57 - 301.9 0.94 - 3.20 1.76 -7.62 1.56 -6 .79 

: -ve 72 log 0.005 80 101 0.0007 3 178 0.00000 110 71 0.059 111 70 0.0001 116 65 0.0005 

CARDIOMEGALY 
+ ve 12 32 0.67 23 21 1.06 12 32 1.96 27 17 0.85 30 14 0.97 31 13 0.99 

(n = 44) 
0.31 - 1.45 0.53 - 2.12 0.86· 4.43 0.42 - 1.75 0,46 - 2.07 0.46 - 2.14 

- ve 78 140 0.278 111 107 0.869 35 183 0.076 142 76 0.633 150 68 0.934 154 64 0.980 

CONSOLIDATION + ve 72 123 1.59 99 96 0.94 30 165 0.53 128 67 1.21 137 58 1.33 140 55 1.24 
and/or NODULES 0.83 - 3.09 0.52 - 1.70 0.26 - 1.11 0.66 - 2.23 0.71 - 2.48 0.66 - 2.36 

(n = 195) - ve 18 49 0.134 35 32 0.835 17 50 0.066 41 26 0.511 43 24 0.342 45 22 0.472 

CONSOLIDATION, + ve 75 140 1.14 116 99 1.89 46 169 12.52 145 70 1.99 156 59 2.53 159 56 2.29 NODULES and/or 
0.56 - 2.37 0.95 - 3.79 1.78 - 250.6 1.00-3.94 1.27 - 5.08 1.14-4.62 PLEURAL EFFUSION 

(n = 215) - ve 15 32 0.679 18 29 P=0.051 1 46 0.0018 24 23 0.033 24 23 0.003 26 21 0.011 

CONSOLIDATION + ve 52 105 0.87 90 67 1.86 46 111 43.1 107 50 1.48 118 39 2.10 120 37 2.00 and/or PLEURAL 
0.50 - 1.52 1.10 - 3.17 6.23 - 855.9 0.86 - 2.56 1.19 - 3.70 1.12 - 3.55 EFFUSION 

(n = 157) - ve 38 67 0.608 44 61 0.014 1 104 0.00000 62 43 0.131 62 43 0.005 65 40 0.011 

+ ve 85 148 2.76 127 106 3.77 46 187 6.89 159 74 4.08 170 63 5.13 174 59 4.83 ANY OF THE ABOVE 
0.95 - 8.58 1.45 -10.13 0.96-139.5 1.70 - 9.97 2.12 -12.60 2.02 -11.67 

(n = 233) 
-ve 5 24 0.039 7 22 0.002 1 28 0.031 10 19 0.0003 10 19 0.00002 11 18 0.00004 
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TB SPECIMENS 

COMBINATION ,."'. ".ou"U" "' r SM", "' CUCOU., "' SMEAR CULTURE SEROUS FLUID ADA SMEAR or CUL TURE SEROUS FLUID ADA or SEROUS FLUID ADA or 
FINDINGS In 92) In 134) In 41) In = 1701 HISTOLOGY CSF BIOCHEMISTRY or 

CXR In = 181} HISTOLOGY In = 
OR OR OR OR 

- - - - - - - - O-R - - - - - - - OR 

95%CI -v. 9S% + va va 95C/o Ci + \Ie - ve 95°/0 CI 
p-value p-value 

THORACIC NODES 2.44 12 2.64 26 3.59 I 28 
CONSOLIDATION 1.09 - 5.49 

In 32) 73 0.016 11. 0.170 

2.95 0.81 
1.40 - 6.25 0.38 - 1.65 0.28 219 

66 0.001 0499 

8 121 
033- 11.08 

103 

- ve 

CONSOLIDATION and + ve 
PLEURAL EFFUSION 

(n =44) ve 79 

CARDIOMEGALY and + ve 7.85 
PLEURAL EFFUSION 2.82 - :2211 0.78-12.89 I 

(n 211 ve 121 35 206 0.00002 79 74 
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"- TB SPECIMENS j 
CXR SMEAR or CULTURE or SMEAR or CULTURE or 

SMEAR CULTURE SEROUS FLUIO ADA SMEAR or CULTURE SEROUS FLUIO ADA or SEROUS FLUID ADA or 
and In" 92) In'" 134) In = 47) In = 170) HISTOLOGY CSF BIOCHEMISTRY or 

ULTRASOUND HISTOLOGY = 
---~---~--~~~ -~~-~ ~ -- ~-~ ~~~ --------- ----~~- -- ----~---- -------- --~----- ----------~ ---

OR OR OR OR 
... ve -ve 95%CI ... ve -ve 95%CI ... v. ve 95%CI ... v. - ve 95%CI ... ve ve 95%CI ... v. -ve 95%CI I 

p-value p-value p-value p-value p-value p-value 

THORACIC NODES and 29 25 2.80 33 21 1.66 44 1.05 46 a 3.97 
5.18 i ... VI! 10 48 6 49 5 

,...,.., NODES 1.45 - 5.40 0.87 - 3.21 0.45 2.41 1.70·9.83 1.87 -15.52 
In 54) - ve 61 147 0.0007 101 107 0.100 37 171 0.900 123 85 0.0003 132 76 0.0003 136 72 0.0002 

r--------
NODULES and "VI! 27 17 3.91 18 26 0.61 5 39 0.54 31 13 1.38 34 10 1.66 35 9 1.76

1 

SPLENIC LESIONS 1.90·8.10 0.30 1.23 0.17-1.54 0.65 2.97 0.74 - 3.86 0.76 - 4.19 
In 44) -va 63 155 0.00003 116 102 0.136 42 176 0.212 138 eo 0.365 146 72 0.118 

PLEURAL EFFUSION .. va 9 28 0.57 25 12 2.22 24 13 16.21 27 10 1.58 34 3 6.13 34 3 5.55 
and ASCITES 0.24 -1.34 1.01·4.95 6.80-39.26 0.69 3.69 1.73·25.89 1.56 - 23,48 I 

(n 37) -ve 81 144 0.165 109 116 0,031 23 202 0.000 142 83 0.245 146 79 0.001 

CONSOLIDATION and +ve 20 31 1.30 29 22 1.33 14 37 2.04 38 13 1.79 42 9 2.47 43 a 2.61 
ABDOMINAL NODES 0.66- 2.55 0.69 - 2.58 0.93 - 4.42 0.86 - 3.77 1.08·5.79 1,11-6,38 

(n 51) -\Ie 70 141 0.414 105 106 0.362 33 178 0048 131 80 0.096 138 73 0.019 142 69 0.016 

>:;: 

68 




