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     Many SPECT tracers for tu-
mor imaging have been devel-
oped and several have made it 
to clinical use.  However, there 
are only two such products, Oc-
treoScan® and Prostascint®, 
still available in the United 
States.  The increased utility of 
PET imaging with F-18 FDG and 
the coupling of CT with this mo-
dality have caused most SPECT 
tracers to fall out of favor.  In ad-
dition, there are new PET trac-
ers under development for tu-
mor imaging. 
     OctreoScan® is a diagnostic 
peptide labeled with In-111.  
The ligand is a DTPA conjugate 
of octreotide.  It is indicated for 
the scintigraphic localization of 
primary and metastatic neuroen-
docrine tumors bearing soma-
tostatin receptors.  OctreoScan 
is still available and is used to 
image carcinoid tumors, pheo-
chromocytoma and neuroblas-
toma.  Additional tumors that 
have been imaged with Octreo-
Scan® include insulinomas, pi-
tuitary tumors, paragangliomas, 
and medullary carcinoma of the 
thyroid gland. 
     PET and PET/CT with F-18 
FDG have also been used to 
image neuroendocrine tumors.  
This is not, however, a primary 
indication because of poor sen-

sitivity.  Many neuroendocrine 
tumors are well differentiated 
with low metabolic activity and 
slow growth, thereby reducing 
uptake of FDG. 
     Prostascint is another 
SPECT tumor imaging radio-
pharmaceutical that is still avail-
able despite the increase in PET 
imaging with F-18 FDG.  This In-
111 monoclonal antibody is indi-
cated for imaging prostate can-
cer with high risk of metastasis 
and in patients with a rising PSA 
post-prostatectomy.  Prostascint 
has likely survived because 
many prostate tumors have low 
metabolic activity making PET 
FDG imaging ineffective.        
     Verluma® was a Tc-99m la-
beled monoclonal antibody frag-
ment that targeted small cell 
lung cancer.  Verluma was not 
widely used because of low sen-
sitivity and high cost. 
     CEA-Scan®, a murine mono-
clonal antibody fragment, was 
indicated for the detection of re-
current and/or metastatic colo-
rectal cancer. 
     OncoScint®, like CEA-Scan® 
was used to image colorectal 
cancer but also had an indica-
tion for ovarian cancer imaging.  
This agent was a monoclonal 
antibody conjugated to In-111. 
     NeoTect® was developed to 



target somatostatin bearing pul-
monary masses.  NeoTect® 
had the disadvantage of a high 
false positive rate.  This product 
was one of two peptide based 
tracers from Diatide that is no 
longer available due to poor 
sales.   
     A PET tracer, known as 
68Ga-DOTA-TOC, is under de-

Diagnosis:  
     Infection of peritoneal dialy-
sis catheter tunnel 
Full history: 
     This patient presents with 
end- stage renal disease on 
peritoneal dialysis with a perito-
neal dialysis catheter in place. 
At the time of the study, the pa-
tient had signs, symptoms, and 
laboratory findings of acute 
peritonitis. Purulent material 
was noted to be draining from 
the peritoneal dialysis catheter 
skin site. It was unclear to the 
clinicians whether this repre-
sented purulent material from 
the peritoneum draining back 
along the tunnel vs a tunnel/
tract infection.  
Radiopharmaceutical: 
490 uCi In-111 labeled white 
blood cells  
Findings: 
     Anterior views of the abdo-
men were obtained 3 hours af-
ter injection of In-111 labeled 
white blood cells. There is a lin-
ear collection of activity overly-
ing the abdomen along the ex-
pected course of the peritoneal 
dialysis catheter. Otherwise, 
normal distribution of the radio-
pharmaceutical is noted. These 
findings were felt to be consis-

tent with a tunnel/tract infection 
at that time, and no delayed im-
ages were obtained.  
Discussion: 
     In-111 oxine is the agent 
most widely used for labeling 
white blood cells. Oxine is lipo-
philic and chelates metal ions 
such as In-111. Initially, the 
complex is lipid soluble and dif-
fuses through the cell mem-
branes of all blood cells. Inside 
the cell, In-111 separates from 
the oxine and becomes bound 
intracellularly.  
     The technique for labeling of 
white blood cells includes re-
moval of approximately 30-50 
ml of venous blood, which has 
been separated by a combina-
tion of sedimentation by gravity 
and centrifugation to remove 
the patient's white blood cells. 
The In-111 oxine is then mixed 
with the white blood cells and 
the white blood cells are resus-
pended in the patient's sepa-
rated plasma.      
     The normal biodistribution 
includes the liver, spleen, and 
bone marrow. Unlike gallium, 
In-111 should not be seen in 
the gastrointestinal tract under 
normal conditions. Therefore, 
sites of activity outside the liver, 

spleen, and bone marrow are 
considered suspicious for a lo-
calized inflammatory process. 
     Potential causes of false- 
positive studies include swal-
lowed activity from upper or 
lower respiratory tract infection, 
gastrointestinal bleeding, ac-
cessory spleens, or possibly 
infarcted organs. 
References: Diagnostic Nu-
clear Medicine. Sandler and 
Coleman, eds. 3rd ed. Williams 
and Wilkins Publishers, 1996. 
Followup: 
     The patient was started on 
antibiotic therapy. The perito-
neal dialysis catheter will be re-
moved if the patient fails antibi-
otic therapy.  
 
Images are copyright Washing-
ton University School of Medi-
cine, reproduced with permis-
sion from gamma.wustl.edu/
home.html  
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ing with In-111 labeled DOTA-
TOC in various clinical settings. 
     Ga-68 is not widely available 
at this time.  A commercial gen-
erator is used to obtain the iso-
tope from the parent Ge-68.  
The half-life of Ga-68 is 67.6 
minutes. 
      

velopment.  Ga-68 is the iso-
tope used to label the DOTA 
conjugate of octreotide.  A 
study published in the April 
2007 Journal of Nuclear Medi-
cine (48:508-518) found very 
high sensitivity for imaging neu-
roendocrine tumors.  The inves-
tigators compared imaging with 
this PET tracer to SPECT imag-



     Radiopharmacy, Inc. has a 
Lineator for performing dose 
calibrator linearity.  The Linea-
tor allows linearity to be per-
formed in minutes rather than 
days.  This equipment consists 
of a set of five lead tubes which 
are placed around a source of 
activity to simulate decay by 
shielding.  Since linearity 
should be done according to the 
dose calibrator manufacturers 
recommendations, usually quar-
terly and upon installation, each 

time a substitute dose calibrator 
is used a linearity should be 
performed (geometry and accu-
racy should also be performed).  
When doing a linearity test by 
decay method, it takes days to 
complete.  This would mean 
that the loaner dose calibrator 
should not be used until the 
linearity is complete.        
     The Lineator is available for 
rent to all Radiopharmacy cus-
tomers.  The rental cost is 
$25.00/day and one day is usu-

ally sufficient.  Hopefully this will 
be of assistance to some of you 
in performing linearity on exist-
ing dose calibrators and on any 
loaner dose calibrators.  Use of 
a lineator for linearity needs to 
be written into your radioactive 
materials license for Agreement 
States (Kentucky,Illinois).  This 
is easy to amend, we have a 
standard form you can use, and 
there should be no fee.  NRC 
States (Indiana) do not need a 
license amendment. 

     Ceretec®, kit for the prepa-
ration of Tc-99m exametazine, 
is currently on back order.  The 
manufacturing facility in Eng-
land experienced severe flood-
ing and will not be able to pro-
duce Ceretec® kits until at least 
the end of 2007.  Tc-99m exa-
metazine is used to image cere-
bral perfusion and to label leu-
kocytes (WBCs) for infection 
imaging. 
 
1. Which of the following are 
advantages of Tc-99m WBCs 
versus In-111 WBCs? 
A. Tc-99m WBC scintigraphy 

allows for earlier and 
shorter imaging times. 

B. The absorbed radiation 
dose from Tc-WBCs is 
lower. 

C. Tc-99m WBCs normally 
have no excretion into the 
gastrointestinal or urinary 
tract. 

D. Both A and B are correct. 
 

2. In which of the following 
situations would In-111 WBCs 
be the preferred radiopharma-
ceutical? 
A. The site of suspected infec-

tion/inflammation is in the 
abdomen or pelvis. 

B. To detect site(s) and extent 
of inflammatory bowel dis-
ease. 

C. For the detection of acute 
osteomyelitis. 

D. None of the above. 
 
3. In-111 WBCs may be pre-
ferred in some patients with 
suspected sites of infection in 
the chest who might have poro-
longed lung blood pool activity 
as a result of congestive heart 
failure, septic shock, or renal 
failure. 
A. True 
B. False 

4. In-111 oxine is used to label 
white blood cells.  How does 
the labeling reaction work? 
A. In-111 oxine diffuses across 

the cell membrane.  The 
compound is oxidized and 
thereby trapped inside the 
cell. 

B. In-111 oxine diffuses across 
the cell membrane.  The In-
111 is transferred to cyto-
plasmic components trap-
ping the isotope inside the 
cell. 

C. The In-111 is released from 
the oxine molecule and 
crosses the cell membrane.  
It is trapped inside the cell 
by reaction with cytoplasmic 
components. 

D. In-111 oxine crosses the 
cell membrane.  In-111 is 
released and remains in-
side the cell after phos-
phorylation.   
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Answers: 1. D, 2. A, 3. A, 4. B  
#���������%���4�

Leukoctye (WBC) 
along with some 
red blood cells 
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     This event took place be-
tween 05/03/06 and 03/27/07 
and involved ten patients being 
treated for prostate cancer us-
ing Iodine-125.  
     Kay County Hospital LLC 
had changed from ordering      
I-125 doses in Air-Kerma to 
millicuries.  During the time pe-
riod from 05/03/06 to 03/27/07 
they used the incorrect dose 
count.  This caused each of ten 

patients to receive a dose 27 
percent higher than the written 
directive (1 mCi = 1.27 U (uGy 
m2/h) for I-125).  This did not 
pose any harm to the patients.  
The error was discovered on 
03/28/07 by a newly hired Medi-
cal Physicist.  
     The licensee is in the proc-
ess of notifying the affected pa-
tients.  The licensee will also 
being working with the software 

NOTE TO READERS: In an effort to keep the Monthly Scan relevant, useful and informative, feedback on the contents of the 
newsletter is welcome. Readers desiring to contribute articles, suggestions for future articles, bulletins, website postings, and 
other items of interest to the Monthly Scan readership, should contact a pharmacist at Radiopharmacy, Inc. 

What is Nuclear Medicine 
Week 
     Each year, the SNM and 
SNMTS join forces with the nu-
clear medicine and molecular 
imaging community to gain rec-
ognition and support for the 
field. Celebrated during the 
first full week of October , Nu-
clear Medicine Week encour-
ages community members to 
take pride in their profession – 
recognizing their colleagues for 
their hard work and promoting 
nuclear medicine to the entire 
medical community as well as 
to the public.  

tant that we educate others 
(patients, referring physicians, 
students, and even politicians) 
on the utility of nuclear medi-
cine procedures and their bene-
fits over other treatment and 
imaging modalities.  
     Nuclear Medicine Week is 
also a time to express your ap-
preciation to your colleagues 
and employees; and to display 
your support and dedication to 
the field.  
 

Happy Nuclear Medicine Week 
from your friends at 

Radiopharmacy! 

     Nuclear Medicine Week al-
lows physicians, technologists, 
scientists, and others involved 
in nuclear medicine and mo-
lecular imaging to take a proac-
tive role in the advancement of 
the field. From advances in can-
cer diagnosis and treatment to 
recent breakthroughs in Alz-
heimer's and dementia re-
search, nuclear medicine is im-
proving lives—and it is up to us 
to educate others on these ma-
jor healthcare innovations.  
Why Nuclear Medicine Week 
Matters . . .  
     More than ever, it is impor-
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705 Miller Road 
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(618) 266-9960   Fax (618) 266-9963 

vendor to develop better train-
ing and procedures for the per-
formance of dose calculations 
to prevent reoccurrence.  
     This event has been re-
viewed and determined to be a 
reportable medical event.  A 
"Medical Event" may indicate 
potential problems in a medical 
facility's use of radioactive ma-
terials.  It does not necessarily 
result in harm to the patient. 


