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Introduction

ACQUIRED IMMUNODEFICIENCY SYNDROME (AIDS) is a seri-
ous and a major global health problem. It is induced by
integration of the human immunodeficiency virus (HIV)
into the cellular immune system. There are five groups
who are predisposed to HIV infection: homosexuals, IV
drug abuse, those receiving transfusion of blood or its
products, prostitutes or children of any of the previous
ones. The incidence in homosexuals is reaching a plateau
while it is increasing in heterosexuals. The 1994 USA
AIDS data shows that in the age group 25-44 it is the
leading cause of death in men and the third leading cause
of death in women. Between 1993 and 1994 there has been
an increase of death: 30% in white women, 28% in black
women (1 in 5§ deaths), and 13% in black men (1 in 3
deaths). There is a total of 41,930 deaths from AIDS in
1994 (9% increase from 1993) with an increase of 9% and
may be as high as 30% from 1993. There has been 63,000
newly diagnosed patients.

Early after infection the disease might present with flu like
symptoms and generalized lymphadenopathy that stays
for a few days. A latent period that varies from 2 > 10 years
usually passes until the immune system in the body is
weakened enough for the syndrome of AIDS becomes
manifested. The virus attacks the T-cells in the body
leading to continuous reduction of T-cells count until they
become below 200/m! when opportunistic infections (O.1.)
starts invading the different organs in the body.
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AIDS patients are liable to the development of opportu-
nistic infections, Kaposi Sarcoma or malignant lymphoma.
Opportunistic infections can attack almost any organ in
the body. The respiratory tract is the most commonly
affected system followed by the gastrointestinal tract.
Pneumocystis carinii pneumonia (PCP) used to be the
most common organism affecting the lungs. Because of
the use of prophylactic treatment, its incidence is decreas-
ing while other opportunistic infections such as Mycobac-
terium tuberculosis (TB) and disseminated Mycobac-
terium avii complex (MAI) is increasing.

The increasing incidence of TB is a major health problem
in big cities to both AIDS patients and health workers. The
problem is more complicated by different factors: 1) the
disease is more common in the poor population: blacks;
IV drug abusers and poor socioeconomic living condi-
tions; 2) TB infection in HIV positive patients can precede
AIDS syndrome; 3) the presence drug resistant strains; 4)
because of lack of immune reaction the disease behaves
like primary TB and has problems in verifying the diag-
nosis. Patients are usually anergic. The usual tests for
diagnosing TB infection as skin PPD testing is negative in
the majority of patients. Sputum smear is positive only in
30 to <60% of the cases. Blood culture takes up to 6 weeks.
Radiological findings in the chest x-ray are atypical. Lung
apices are not usually the most common site for the
diseases. Changes can simulate pneumonic infiltrate and
hilar adenopathy is common. In our series, chest x-ray
could be negative in up to 17% of the patients inspite of
positive sputum smear and culture.

The diagnosis of disseminated Mycobacterium avii com-
plex is usually established by lymph node biopsy, blood
or bone marrow culture or biopsy from affected organs.
Sputum smear and culture are not reliable for establishing
the diagnosis. The presenting symptoms are usually fever,
weight loss and diarrhea. It can affect almost any organ.
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The organs most commonly affected are the lungs, liver,
spleen, small and large bowels and the lymph nodes.

Pneumocystis carinii pneumonia is currently less com-
mon than TB or MAI because of the use of prophylactic
therapy. Presenting symptoms are usually fever, short-
ness of breath, tachypnea. The diagnosis is usually estab-
lished by sputum cytology. Early in the course of the
disease, the chest x-ray could be negative. Treatment is
usually started once the diagnosis is suspected.

The gastrointestinal tract is the second most commonly
involved system in the body. Esophagitis, pancreatitis and
colitis are frequently encountered. There is no adequate
prophylaxis for the GI tract against opportunistic infec-
tions because of the multiplicity of organisms and poor
antibiotics response. Candidiasis, cryptosporoidosis, MAI,
TB and cytomegalic virus infections are common organ-
1sms that affects GI tract.

Kaposi’s sarcoma (KS) in AIDS patient has a more
aggressive course than in non-AIDS. It can affect the skin,
bronchi, lung parenchyma, GI tract, liver spleen, and
almost any organ of the body. The diagnosis is usually
established by clinical examination by recognizing the
pinkish lesions in the skin or by bronchoscopy. Biopsy of
the skin lesions is sometimes undertaken to verify the
diagnosis. Because the lesions are vascular and bleeds
profusely, biopsy is usually not recommend from the
bronchi or internal organs. Kaposi’s sarcoma affecting
the pulmonary parenchyma is difficult to diagnose on the
chest x-ray.

Malignant lymphoma incidence is increasing in AIDS
patients. Almost 20% of AIDS patients will develop the
disease. The disease clinically is more aggressive charac-
terized by lymphocytic depletion and extranodal involve-
ment of the organs in the body especially the brain and
heart. Involvement of the liver spleen and bowel in
addition to multiple sites of nodal infiltration is usually
seen in the abdomen. Bone marrow involvement is usu-
ally early in the course of the disease. In the brain, the
disease usually starts in the basal ganglia and in the
paraganglionic regions and is difficult to differentiate
from toxoplasmosis. MRI is occasionally of help for this
differentiation. An increased toxoplasmosis titre in the
serum with a therapeutic test associated with good re-
sponse clinically and on MRI images verifies the presence
of toxoplasmosis. Toxoplasmosis and intracranial
lymphoma could exist together in the same patient.

Diagnosis of opportunistic infections in general in AIDS

patients has several problems:

1) The symptoms are vague, non-specific and almost
common in the majority of the patients.

2) The chest x-ray as the most common diagnostic imag-
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ing test, however, lacks sensitivity in the early stage of
infection and specificity when the radiological changes
are manifested.

3) More than one organisms and/or pathology could be
involved and more than one organ could be affected in
the same patient i.e. multiplicity of the problem.

4) The need to verify the diagnosis and organs involved
in the shortest possible time in order to initiate appro-
priate treatment as soon as possible.

5) Lack of sensitivity of diagnostic tests as sputum smears,
culture, stool culture and antibody skin testing.

6) Patients are usually debilitated and invasive diagnos-
tic procedures as bronchoscopy, esophagoscopy and
colonoscopy are usually neither tolerated nor ac-
cepted by the patient.

NUCLEAR MEDICINE PROCEDURES IN AIDS
PATIENTS

In view of the previously mentioned short review of
multiplicity of pathology, organisms and organs involved
by opportunistic infections, there is need for accurate
diagnosis in the shortest period and using the least invasive
procedures. Nuclear Medicine procedures have the ad-
vantages of total body imaging of multiple organs and
could be positive before radiological changes appear on
the chest x-ray. Its disadvantages are the non-specificity
of the findings. The approach of the Nuclear Medicine
procedures at Saint Vincent’s Hospital of NY is presented
here.

Usually patients are presented with one or more of the

following clinical problems:

1) Fever, cough, shortness of breath and weight loss.

2) GI tract symptoms of esophagitis, gastritis, enteritis or
colitis with diarrhea, weight loss and abdominal pain.

3) Kaposi’s sarcoma lesions of the skin, bronchi with
fever and need for verification of the parenchymal KS
involvement. The chest x-ray could be normal or
abnormal.

4) Lymphadenopathy and there is need to differentiate
TB and MAI from lymphoma.

5) Intracranial lesions seen on the MRI and there is need
to differentiate toxoplasmosis from lymphoma.

6) Upper abdominal pain and need to exclude acute
cholecystitis.

Gallium and Thallium Scanning

Gallium scan is the most common Nuclear Medicine

procedure used for AIDS patients. It has problems of:

1) Bowel excretion at 24 or 48 hr images which does not
help to differentiate colitis from physiological excre-
tion. Because of this we always image the patients for
the abdomen in the anterior projection at 4 hours
following the gallium injection. We do not expect to
have physiologic bowel excretion so early. Increased
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bowel activity of high intensity at this 4 hours which
persists and becomes more intense in the delayed
images is indicative of bowel involvement with either
opportunistic infections or lymphomas.

2) Gallium is negative for KS while thallium is positive.
It was suggested by Lee that lesions which are thal-
lium positive and gallium negative are KS. Thallium
positive and gallium positive are lymphoma. Thal-
lium negative and gallium positive are acute infec-
tions. Our approach is to examine the patient and
review the chart. If there is any question or the dia-
gnosis of pulmonary KS or if there is a question of
malignant lymphoma, TB or MAI, we recommend to
do sequential thallium and gallium scans on the same
day. The patient is imaged for the chest 20 minutes
following the intravenous injection of 148 MBq thal-
lium-201 chloride. Planar and SPECT images for the
lungs are usually obtained. If there is positive thallium
uptake in the lungs or the lymph nodes, the patients are
reimaged at two to three hours later. If thallium uptake
disappears in the delayed images, this is usually sug-
gestive of pulmonary congestion (PCP if diffusely
involving both lungs, TB or MALI if focal involving the
mediastinal or supraclavicular lymph nodes). If thal-
lium uptake persists in the delayed images then it is
most likely indicative of KS or lymphoma. Certain
types of TB might show persistent thallium uptake in
the delayed images with slight decrease in the inten-
sity. Gallium is usually injected when the thallium
study is completed on the same day or next day and at
4 and 24 hours should be obtained. Planar total body
anterior and posterior veins and SPECT of the chest
usually solves the problem in more than 95% of the
cases at 24 hours. Occasionally in less than 5%, the
patients have to be brought back at 48 hour images and
repeat the chest planar and SPECT images because of
high blood pool activity in the lungs. The thallium and
gallium studies are always interpreted and reported
together.

In summary, persistent thallium uptake in the delayed
images suggest K8 if there is no corresponding gallium
uptake. Persistent thallium uptake in the delayed images
with corresponding increased gallium uptake is sugges-
tive of lymphoma. However, TB or MAI might be consid-
ered if there is a decrease in the thallium uptake in the
delayed images. The presence of gallium uptake without
corresponding thallium uptake is suggestive of acute
infection, TB or MAI

The sensitivity, of a Tl positive Ga negative lesion in the
lungs depends on the presence or absence of associated
O.I. The sensitivity is 89% which drops to 37% in the
presence of O.1. The specificity of Tl positive, Ga negative
pattern however is 96%. This pattern was seen in two
patients with CMV involvement of the lung. The sensitiv-
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ity for the whole group in our previous report is 63%,
specificity 95% and PPV 92%, NPV 75% and accuracy
81%.

For the diagnosis of TB involvement chest x-ray was
positive in 83% while the gallium scan was positive only
in 66%. Causes of false negative gallium scans were
antituberculosis treatment. Sixty-six percent of patients
on antituberculosis treatment had negative gallium scans.
Lymph nodes was recognized in all patients with proven
diagnosis of TB. The sites of involvement were in this
order: mediastinum, supraclavicular, axillary, retroperi-
toneal and inguinal. Lung parenchymal involvement was
seen in addition to lymph nodes in 20% of the patients.
Thallium positive lesions were seen only in 40% of
tuberculous patients. In all the intensity of uptake de-
creased in the delayed images.

In disseminated Mycobacterium avii complex, the chest
x-ray was positive in 41%, gallium scans in 84% and
usually multiple sites are recognized. Lymph node in-
volvement in 78% (hilar 37.5%, supraclavicular 78.1%
(all on left side), paraaortic 31.2%, paratracheal 18.2%,
mediastinal 6.2% and axillary 3.1%). Lung parenchyma
in 18.7% and pleural in 9.3%. Increased uptake in the
spleen is 16%, colitis 53.1% and enteritis 18.7%. Thal-
lium scans were positive only 43.8%. There was a ten-
dency of thallium uptake to decrease in delayed images in
the majority of patients.

Hepatobiliary Scintigraphy in AIDS Patients

Review of our data show that AIDS patients with T-cells
> 200 behave like non-AIDS patients and majority of
acute cholecystitis is calculous in nature. However, pa-
tients with T-cells < 200 has different pathology and poor
prognosis. More than half of the patients (52%) has a
calculous cholecystitis. The most common organisms are
cryptococcal infections, CMV and lymphomatous in-
volvement of the gallbladder. The mortality in these
patients was 25% with surgical cholecystectomy versus <
0.5% in non-AIDS patients.

Differentiation of intracranial toxoplasmosis from malig-
nant lymphoma
Gallium is not sensitive for toxoplasmosis for this intra-
cranial lesions. Both Thallium or Tc-99m SestaMIBI in
our experience has correlated very well. Previous reports
compared thallium with F18-FDG glucose imaging. We
prefer Tl over Tc-99m sestaMIBI because of the proxim-
ity of the lesions to the basal ganglia. Normal Tc-99m
sestaMIBI uptake in the choroid plexus overshadows
uptake in the lesion. Lesions with TI uptake ratio of > 1.6
is usually considered suggestive of malignant lymphoma.
There are two limitations for the accuracy of the Tl ratio:
1) Necrotic lesions on MRI could be the cause of false
negative since there is limitation to diagnose micro-
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scopic disease.

2) Treated toxoplasmosis could cause false positive.

Cardiac Lymphoma
Gallium-67 total body scan is superior to all other imaging
modalities in delineating the extent of the disease.
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