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The goal of this investigation was to assess the impact of the
publication of the 2010 North American guidelines on the practice of
nuclear medicine in children at 13 dedicated pediatric institutions
within the United States and Canada by comparing results of similar
surveys from 2007 and 2013. Methods: In 2013, a follow-up survey
was performed of the original 13 dedicated pediatric institutions
initially surveyed in 2007. Both surveys inquired about the adminis-
tered activities for 16 nuclear medicine procedures commonly per-
formed on children. The administered activity per body mass, the
maximum activity, and the minimum activity for patients for each
procedure were requested from each site. For each parameter
the minimum and maximum reported values, as well as the median
and the mean, were tabulated. The mean difference in the mean
between 2007 and 2013 was calculated, as well as the 95% confi-
dence intervals for the mean administered activity per body mass
for both years. The factor of variation used with the previous
survey for each parameter was calculated by taking the ratio of
the maximum and minimum reported values. For the 8 procedures
addressed in the 2010 North American guidelines, the percentage of
institutions that were compliant (defined as within 20%) for each
parameter were noted for both surveys. Institutions were asked
whether they were familiar with “Image Gently,” the North American
guidelines, and the “Go with the Guidelines” campaign and whether
they adjusted their administered activities on the basis of these
guidelines. Results: In general, the 13 pediatric institutions have
reduced their administered activities in children, particularly for
those procedures addressed by the 2010 North American guide-
lines. The average variability in the activity per body mass and
the minimum activity as measured by the factor of variation were
substantially reduced by 9.7% (from 3.1 to 2.8) and 24% (from 10.0
to 7.6). The average variability of the maximum activity was increased
by 6.1% (from 3.3 to 3.5), but the increase was mostly due to some
sites reducing their limits while others maintained their previous val-
ues. For the 8 procedures addressed by the guidelines, half or more of
the institutions were compliant (within 20%) with the associated
parameters in 66% of the cases. Ten of the 13 institutions reported
that they adjusted their administered activities according to the North
American guidelines. Conclusion: The publication of these guidelines
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and the associated public relations program appear to have had
a positive effect with regard to both dose optimization and procedure
standardization in pediatric nuclear medicine.
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The clinical value of nuclear medicine for several pediatric
disorders has been well established across many medical special-
ties, including urology, neurology, orthopedics, and oncology (/).
However, nuclear medicine requires the administration of radio-
activity to the patient and thus exposure to ionizing radiation.
Although controversies exist, there may be a small, potential risk
even from the low levels of ionizing radiation exposure experi-
enced in clinical nuclear medicine (2). In addition, children are
considered to be at higher risk for radiation-induced cancer than
adults (3). Therefore, it is prudent to consider the optimum ad-
ministered activity for pediatric nuclear medicine to be a patient
size-related function that keeps the radiation dose to the patient as
low as possible while continuing to provide the diagnostic infor-
mation necessary for proper care.

In 2007, we performed a survey of 13 North American pediatric
institutions concerning the approaches used to determine the admin-
istered activities for smaller patients, as well as the actual activity
levels (4). That survey demonstrated a wide variation in adminis-
tered activities, even among the most respected pediatric institutions
in North America. The administered activity per unit of body mass
and the maximum administered activity varied on average by a factor
of 3 across institutions. The minimum administered activity below
which an adequate study cannot be acquired varied on average by
a factor of 10 and by as much as a factor of 20 in one case.

This survey, along with a growing interest in dose optimization
within pediatric radiology among the media, government agen-
cies, and the public, led to the “Image Gently” campaign, which
seeks to raise awareness of the opportunities to lower radiation
dose in the imaging of children (5). Also, the American College of
Radiology, the Society of Pediatric Radiology, and the Society of
Nuclear Medicine and Molecular Imaging (SNMMI) convened
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a working group for pediatric nuclear medicine that resulted in the
development and the publication of the North American consensus
guidelines for administered activity in children and adolescents (6).
A public relations campaign was launched (“Go with the Guide-
lines”) that sought to deliver a copy of the guidelines to every
nuclear medicine clinic in North America by its publication in
multiple journals and insertion into the radiopharmaceutical pack-
ages delivered to the clinics. By performing a follow-up to our 2007
survey of the same 13 pediatric institutions, we sought to determine
whether the combination of the publication of the initial survey, the
North American consensus guidelines, and the “Go with the Guide-
lines” poster has had a positive effect on the standardization of
administered activities in pediatric nuclear medicine.

MATERIALS AND METHODS

Since this study involved the survey of nuclear medicine practice
rather than data from individual patients, it did not require approval by
the Institutional Review Board at Boston Children’s Hospital. A survey
similar to the 2007 survey was administered to the same 13 pediatric
institutions. The same 16 procedures commonly performed in pediatric
nuclear medicine were considered in the follow-up survey. Boston
Children’s Hospital, our home institution, was included in this follow-
up survey because it was included in the previous survey. For each pro-
cedure, we asked about the approach used to determine the amount of
administered activity as a function of patient size as well as the maximum
(in large patients) and minimum (in very small patients) administered
activities. If the site indicated that administered activity had been scaled
by patient body mass, the administered activity per kilogram was also
requested. The survey also asked 3 questions to assess the effectiveness of
the “Image Gently” campaign: was the site familiar with the campaign or
with the 2010 North American consensus guidelines, and did the site
modify any of its protocols as a result of the publication of the North
American consensus guidelines. The questionnaire used for the follow-up
survey is shown in Supplemental Figure 1 (supplemental materials are
available at http://jnm.snmjournals.org).

For the 2013 survey, descriptive statistics (minimum, maximum, mean,
and median) are reported for the following parameters: the minimum and
maximum administered activities (in MBq in the article tables and mCi in
the supplemental tables) and the administered activity per unit of body mass
(in MBg/kg in the article tables and mCi/kg in the supplemental tables).
Differences between the 2013 and 2007 reported values were calculated for
each institution, procedure, and parameter of administered activity. The
mean of these differences across institutions was reported. The 95%
confidence intervals of the mean for each parameter are also presented for
2007 and 2013. In addition, for each parameter reported, the value from the
institution reporting the highest (maximum) value divided by the value from
the institution reporting the lowest (minimum) value was considered the
“factor of variation.” This factor of variation was also used as a parameter of
variability in the reporting of the 2007 survey. The factors of variation for
2007 and 2013 were compared to assess whether the variability had changed
since the first survey. The percentage of institutions reporting dose schedules
for a particular procedure consistent with the North American guidelines
was tabulated. For the purposes of this report, a window of =20% was used
to establish consistency following the variance allowed by the U.S. Nuclear
Regulatory Commission for the administered activity for diagnostic use to
a particular patient to comply with the prescribed value (7).

RESULTS

All 13 institutions that responded to the 2007 survey participated in
this follow-up survey. Table 1 presents the summary data with mini-
mum and maximum reported values, as well as the median and mean,
for each parameter of administered activity. The values are reported in
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MBq and MBg/kg. An alternative version of the table in conventional
units (mCi and mCi/kg) is provided online (Supplemental Table 1).
The mean differences between the parameters reported in 2007 and
2013, the factors of variation for 2013, and the 95% confidence inter-
vals of the means from the 2 surveys are shown in Table 2 (conven-
tional units in Supplemental Table 2). Many of the average parameter
maximums did not show any change, as indicated by a mean differ-
ence of 0 (37.5%; 18/48). Overall, most changes were in the average
parameter minimums and means. Most changes observed for both
statistics were decreases in the activity parameters between 2007 and
2013: 87.5% (42/48) of the mean differences regarding the minimum
and 72.9% (35/48) of the mean differences regarding the mean showed
negative values. For 7 of the 16 procedures, the mean of the mean
differences across the institutions of at least 1 of its 3 parameters was
positive. However, none of these 7 procedures were included in the
2010 North American consensus guidelines and thus no guidance was
provided for a more appropriate value.

For the activity per unit body mass, the average factor of
variation across the 16 protocols was reduced by 9.7% from 3.1 in
2007 to 2.8 in 2013. The factor of variation increased for 4 of the
16 protocols, but in all those cases the change represented an
overall reduction in administered activity rather than an increase.
For the maximum activity parameter, the average factor of
variation increased by 6.1% from 3.3 to 3.5 for 2007 and 2013,
respectively. The factor increased in 7 of the 16 protocols. In 2
cases (**™Tc-labeled denatured red blood cells for splenic imaging
and %’Ga for imaging inflammation), this change indicated an in-
crease in the administered activity. Neither of these protocols was
addressed by the North American guidelines. A 24% reduction in
the factor of variation from 10.0 in 2007 to 7.6 in 2013 was
observed for the average minimum activity parameter. For only
1 protocol (°**™Tc-mercaptoacetyltriglycine renal imaging) did the
factor of variation increase, and this change represented an overall
decrease in the minimum administered activity.

Table 3 presents the percentage of institutions whose reported
activity amounts, minimums, and maximums were compliant (within
20%) for 8 procedures described in the North American consensus
guidelines, that is, '8F-FDG PET, **™Tc-methylene diphosphate bone
scans, '2’I-metaiodobenzylguanidine, **™Tc-labeled hepatobiliary
agents, *°MTc-dimercaptosuccinic acid renal cortical scans, *°™Tc-
TcO,4 for Meckel diverticulum, *°™Tc-mercaptoacetyltriglycine
renal scans, and °°™Tc-macroaggregated albumin for lung scans
(6). The percentage of institutions following the guidelines increased
between the 2007 and 2013 surveys for 7 of these 8 procedures. The
compliance also increased for the minimum administered activity for
all 8 procedures and increased or remained stable for the 2 proce-
dures with guidelines for maximum administered activities. Across
all 18 parameters covered by the guidelines, 66.7% (12/18) showed
more than 50% of the institutions in compliance. All 13 institutions
were familiar with “Image Gently” and the 2010 North American
guidelines. Ten of the 13 indicated that they adjusted their adminis-
tered activities on the basis of the North American guidelines.

DISCUSSION

Traditionally, the practice of nuclear medicine has tended to be
less standardized in pediatric patients than in adults. In contrast,
numerous technical practice guidelines for adult nuclear medicine
have been developed and are updated regularly by various
professional associations such as SNMMI, the American College
of Radiology, and the European Association of Nuclear Medicine
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TABLE 1
Summary of Survey Data

Radiopharmaceutical Parameter res’:;;;nts Minimum Maximum Median Mean
99mTc-dimercaptosuccinic acid Activity/mass (MBa/kg) 12 1.22 2.78 1.85 1.91
Minimum activity (MBq) 13 5.55 49.95 18.50 21.35
Maximum activity (MBq) 11 74.00 185.00 111.00 124.46
99mTc-mercaptoacetyltriglycine Activity/mass (MBa/kg) 10 1.1 5.55 3.70 3.55
Minimum activity (MBq) 12 18.13 148.00 37.00 47.76
Maximum activity (MBq) 12 55.50 370.00 148.00 180.38
99mTc-methylene diphosphate Activity/mass (MBa/kg) 11 7.40 9.25 9.25 8.95
Minimum activity (MBq) 12 37.00 111.00 55.50 65.37
Maximum activity (MBq) 11 555.00 925.00 740.00 746.73
99mTc-diisopropyl iminodiacetic acid Activity/mass (MBg/kg) 10 0.74 2.78 1.85 1.91
Minimum activity (MBq) 13 14.80 74.00 37.00 31.91
Maximum activity (MBq) 12 51.80 259.00 185.00 167.73
123|-metaiodobenzylguanidine Activity/mass (MBa/kg) 12 4.44 7.40 5.18 5155
Minimum activity (MBq) 12 37.00 111.00 37.00 51.43
Maximum activity (MBq) 13 296.00 370.00 370.00 360.04
9mTc-NaTcO, (Meckel diverticulum) Activity/mass (MBag/kg) 11 1.63 3.70 1.85 2.57
Minimum activity (MBq) 13 7.40 111.00 18.50 34.01
Maximum activity (MBq) 11 111.00 740.00 370.00 336.36
123 (Nal) (thyroid) Activity/mass (MBa/kg) 5 0.06 0.22 0.11 0.13
Minimum activity (MBq) 10 0.93 11.10 2.78 3.29
Maximum activity (MBQ) 11 3.70 18.50 8.14 9.72
9mTc-ethylcysteinate dimer or Activity/mass (MBg/kg) 9 10.36 11.88 11.10 11.06
99mTc-exametazime
Minimum activity (MBq) 12 44.40 370.00 185.00 160.95
Maximum activity (MBq) 12 555.00 1,110.00 740.00 764.67
99mTc-sestamibi Activity/mass (MBa/kg) 9 7.77 14.80 11.10 11.68
Minimum activity (MBq) 9 37.00 518.00 148.00 197.33
Maximum activity (MBq) 10 370.00 1,110.00 740.00 728.90
99mTc-macroaggregated albumin Activity/mass (MBa/kg) 11 1.1 2.85 1.85 1.89
Minimum activity (MBq) 12 7.40 37.00 14.80 16.95
Maximum activity (MBq) 10 74.00 185.00 129.50 133.20
99mTc-Ultratag (Mallinckrodt) Activity/mass (MBa/kg) 10 5.18 11.10 7.40 8.04
(gastrointestinal bleeding)
Minimum activity (MBq) 12 37.00 148.00 74.00 75.54
Maximum activity (MBQ) 12 370.00 925.00 610.50 595.08
9mTc-denatured red blood Activity/mass (MBa/kg) 6 1.11 10.36 4.63 5.00
cells (spleen)
Minimum activity (MBq) 7 18.50 74.00 37.00 42.29
Maximum activity (MBq) 7 74.00 740.00 111.00 280.14
99mTc-Ultratag (Mallinckrodt) Activity/mass (MBa/kg) 7 7.40 14.80 10.73 10.52
(multiple gated acquisitions)
Minimum activity (MBq) 10 37.00 259.00 92.50 115.44
Maximum activity (MBq) 10 370.00 925.00 740.00 695.60
67Ga (inflammatory disease) Activity/mass (MBa/kg) 4 1.48 2.59 1.76 1.90
Minimum activity (MBq) 4 9.25 74.00 28.49 35.06
Maximum activity (MBq) 5 111.00 222.00 148.00 155.40
67Ga (tumor imaging) Activity/mass (MBa/kg) 5 1.85 5.55 4.07 3.92
Minimum activity (MBQ) 5 9.25 111.00 37.00 53.65
Maximum activity (MBq) 6 222.00 370.00 296.00 285.43
18F-FDG Activity/mass (MBa/kg) 12 4.44 5.55 5.18 5.18
Minimum activity (MBq) 12 18.50 74.00 37.00 41.63
Maximum activity (MBq) 12 370.00 555.00 407.00 425.50
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TABLE 2
Mean Differences and Variation between Study Data from 2013 and 2007

95% confidence interval

Mean difference, 2013-2007 of mean in...
Factor of variation in
Radiopharmaceutical Parameter Minimum  Maximum Mean 2007 2013 2007 and 2013
99mTc-dimercaptosuccinic acid Activity/mass (MBa/kg) -1.85 0.74 -0.48 1.50, 3.20 1.64, 217 33,23
Minimum activity (MBq) -24.05 18.50 -5.55 13.46, 39.35 13.71, 28.98 13.3, 9.0
Maximum activity (MBQq) -74.00 0.00 -20.56 117.18, 185.54 96.61, 152.30 3.0, 2.5
99mTc-mercaptoacetyltriglycine Activity/mass (MBq/kg) -6.66 2.96 -2.07 2.93, 8.45 2.38, 4.72 5.6, 5.0
Minimum activity (MBaq) -74.00 18.50 -6.22 28.18, 79.74 26.21, 69.31 8.0, 8.2
Maximum activity (MBg)  -222.00 0.00 -112.55 215.94,341.91 117.75, 243.00 3.3,6.7
9mTc-methylene diphosphate Activity/mass (MBag/kg) -4.07 0.00 -1.85 9.50, 12.24 8.49, 9.40 1.8,1.3
Minimum activity (MBQq) -148.00 0.00 -41.00 65.84, 133.96 45.21, 85.52 8.3, 3.0
Maximum activity (MBg)  -370.00 74.00 -70.63 757.22,882.17 666.71, 826.75 1.4,1.7
99mTc-diisopropyl iminodiacetic acid  Activity/mass (MBa/kg) -1.85 -0.59 -1.22 2.28, 3.65 1.52, 2.29 2.0,3.8
Minimum activity (MBq) -55.50 0.00 -4.26 24.74, 47.61 22.44, 41.37 5.0, 5.0
Maximum activity (MBg)  -185.00 74.00 -34.23 151.53,249.78 134.23, 201.24 4.0, 5.0
123]-metaiodobenzylguanidine Activity/mass (MBa/kg) -2.22 1.85 -0.11 4.92, 6.39 4.97,6.13 14,17
Minimum activity (MBq) -85.10 0.00 -22.87 36.99, 114.37 34.06, 68.93 5.0, 3.0
Maximum activity (MBQq) 0.00 0.00 0.00 345.17,374.91 345.17, 374.91 1.3,1.3
99mTc-NaTcO, (Meckel diverticulum)  Activity/mass (MBa/kg) -4.07 0.00 -1.85 3.04, 5.88 1.95, 3.19 3.6,2.3
Minimum activity (MBq) -74.00 74.00 -18.61 23.04, 75.50 12.49, 55.53 20.0, 15.0
Maximum activity (MBg)  -185.00 0.00 -66.60 263.09, 433.75 212.35, 460.38 5.0, 6.7
123| (Nal) (thyroid) Activity/mass (MBa/kg) 0.00 0.00 0.00 0.01, 0.23 0.05, 0.21 4.0, 4.0
Minimum activity (MBQq) -5.92 3.70 -0.85 1.41, 6.11 1.04, 5.55 20.0, 12.0
Maximum activity (MBq) -9.99 11.10 0.85 5.90, 13.01 6.02, 13.43 5.4,5.0
99mTc-ethylcysteinate dimer or Activity/mass (MBq/kg) 0.00 9.25 2.22 6.55, 15.07 10.76, 11.37 8.5, 1.1
99mTc-exametazime
Minimum activity (MBq) -185.00 166.50 -3.70  100.47,249.35 107.26, 214.64 20.0, 8.3
Maximum activity (MBg)  -370.00 555.00 -50.47 654.83,967.00 678.24, 851.09 3.0, 2.0
9mTc-sestamibi Activity/mass (MBa/kg) -7.40 8.07 0.44 8.38, 15.55 9.95, 13.42 3.2,1.9
Minimum activity (MBaq) -333.00 37.00 -32.38 99.96, 321.84 76.67, 318.00 14.0, 14.0
Maximum activity (MBg)  -555.00 444.00 -55.50 668.64, 916.19 557.34, 900.46 3.0, 3.0
99mTc-macroaggregated albumin Activity/mass (MBag/kg) -2.04 0.74 -0.41 1.17,3.45 1.48, 2.31 4.4,2.6
Minimum activity (MBQq) -22.20 3.70 -4.44 14.83, 27.96 12.54, 21.38 5.0, 5.0
Maximum activity (MBaq) -74.00 0.00 -11.84 120.75, 167.23 107.63, 158.77 2.0,2.5
99mTc-Ultratag (Mallinckrodt) Activity/mass (MBag/kg) -1.85 3.70 0.30 4.92,10.92 6.54, 9.55 3.0, 2.1
(gastrointestinal bleeding)
Minimum activity (MBq) -74.00 74.00 -6.18 48.99, 107.23 55.21, 95.88 4.0, 4.0
Maximum activity (MBg)  -370.00 185.00 -55.50 478.37,752.72 473.36, 716.81 4.0, 2.5
99mTc-denatured red blood cells Activity/mass (MBa/kg) -1.48 0.00 -0.74 -2.48, 6.92 0.92, 9.07 1.4,93
(spleen)
Minimum activity (MBaq) 0.00 37.00 12.32 11.51, 68.66 20.84, 63.73 5.0, 4.0
Maximum activity (MBg)  -111.00 592.00 120.25 -56.99, 488.65 10.08, 550.21 10.0, 10.0
99mTc-Ultratag (Mallinckrodt) Activity/mass (MBag/kg) 0.00 0.00 0.00 5.87, 13.52 8.30, 12.74 2.0, 2.0
(multiple gated acquisitions)
Minimum activity (MBq) -111.00 18.50 -16.65 63.61, 200.57 63.92, 166.96 8.3,7.0
Maximum activity (MBg)  -370.00 185.00 -37.00 653.25,813.29 591.36, 799.84 1.7,25
67Ga (inflammatory disease) Activity/mass (MBa/kg) -0.37 0.00 -0.11 1.35,2.45 1.05, 2.74 1.8,1.8
Minimum activity (MBq) -9.25 0.00 -4.63 -10.88, 80.25 -10.08, 80.19 8.0, 8.0
Maximum activity (MBQq) -74.00 111.00 9.25 115.99, 192.34 95.50, 215.30 1.7, 2.0
67Ga (tumor imaging) Activity/mass (MBa/kg) -0.07 0.00 -0.04 2.76, 5.04 2.01, 5.83 1.8, 3.0
Minimum activity (MBq) -27.75 74.00 9.25 19.25, 62.89 4.65, 102.65 12.0, 12.0
Maximum activity (MBQq) -74.00 74.00 -21.14 271.79, 354.12  238.20, 332.66 1.7,1.7
18F-FDG Activity/mass (MBq/kg) -1.85 0.00 -0.48 4.77,6.58 5.01, 5.35 1.4,1.3
Minimum activity (MBq) 0.00 0.00 0.00 22.47,70.03 31.45, 51.81 4.0, 4.0
Maximum activity (MBg)  -185.00 185.00 0.00 368.40,491.85 381.24, 469.77 15,15
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TABLE 3
Percentage of Institutions Within £20% of North American Consensus Guidelines for
Administered Radiopharmaceutical Activities in Children and Adolescents

2007 administered activity

2013 administered activity

Based on Based on

Radiopharmaceutical weight only ~ Minimum Maximum weight only Minimum Maximum
18F-FDG 83.3% (5/6) 50.0% (3/6) 91.7% (11/12) 75.0% (9/12)
99mTc-methylene diphosphate 0.0% (0/8) 15.4% (2/13) 81.8% (9/11) 50.0% (6/12)
123]-metaiodobenzylguanidine 85.7% (6/7) 54.6% (6/11) 84.6% (11/13) 75.0% (9/12) 75.0% (9/12) 84.6% (11/13)
99mTc-diisopropyl iminodiacetic acid 14.3% (1/7) 23.1% (3/13) 70.0% (7/10)  30.8% (4/13)
9mTc-dimercaptosuccinic acid 25.0% (2/8) 0.0% (0/11) 66.7% (8/12) 0.0% (0/13)
99mTc-NaTcO, (for Meckel diverticulum)  0.0% (0/7) 8.3% (1/12) 45.5% (5/11) 38.5% (5/13)
99mTc-mercaptoacetyltriglycine 12.5% (1/8) 41.7% (5/12) 0.0% (0/13) 30.0% (3/10) 75.0% (9/12) 50.0% (6/12)
99mTc-macroaggregated albumin 14.3% (1/7)  0.0% (0/12) 27.3% (3/11) 58.3% (7/12)

(EANM). In addition, the package insert of commercially available
radiopharmaceuticals provides guidance on the usual adult adminis-
tered activities. However, very little information is available with
regard to pediatric nuclear medicine. Thus, many pediatric
imaging centers have developed their own approaches for
children.

The survey that our group administered in 2007 indicated that
there was a wide variation in the practice of pediatric nuclear
medicine with regard to the determination of administered activities
even among dedicated pediatric institutions. The publication of the
results of the 2007 survey engendered a discussion within the North
American pediatric nuclear medicine community that ultimately led
to the development and publication of the North American consensus
guidelines for administered radiopharmaceutical activities in children
and adolescents (6). In addition, the “Image Gently” campaign with
support from the SNMMI undertook an extensive public relations
campaign entitled “Go with the Guidelines,” which sought to deliver
a poster of the guidelines to every nuclear medicine clinic in the
United States and Canada. The poster was also published in several
major nuclear medicine and imaging journals, including The Journal
of Nuclear Medicine, Journal of Nuclear Medicine Technology,
Radiology, and Pediatric Radiology. The EANM also established
a pediatric dose project (PEDDOSE) around this same time that
led to the development and distribution of the EANM pediatric dos-
age card (8). Since the EANM dosage card was based on a different
approach from the North American guidelines, it led to relatively
different recommended values in several instances. More recently,
the EANM and the North American group collaborated on harmo-
nizing the two, leading to the publication of the 2014 version of both
the EANM dosage card and the North American guidelines (9,10). A
pediatric activity tool that provides recommended values from both
sets of guidelines is currently available on the SNMMI website
(www.snmmi.org/pedactivitytool) (11).

In general, the values reported in the 2013 survey are similar to
or lower than those reported in 2007, particularly for those
procedures addressed in the 2010 North American guidelines. In
some instances, the reported administered activities were actually
higher in 2013 than in 2007, but none of these procedures were
addressed in the North American guidelines and thus no guidance
was provided for reduction of administered activity. Some of these
procedures, such as ’Ga, are no longer commonly practiced in
pediatric nuclear medicine, in part because of the relatively high
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radiation exposure with this agent. In addition, the “Image Gently”
group is now considering recommended levels for radiopharma-
ceuticals not yet addressed by the North American guidelines.
This effort should soon lead to an addendum to the guidelines.

We also looked at the range of responses by considering a factor
of variability given by the ratio of the highest value to the lowest
value reported by a certain institution. Across the 16 procedures,
the variation in the administered activity per body mass and the
minimum activity was reduced by 9.7% and 24%, respectively.
The reduction in variability in the minimum activity is most encouraging
because this reduction affects our smallest patients, who are considered
to be our most vulnerable. The factor of variability for the maximum
activity increased. However, in general, this was the result of some
institutions reducing their maximum activities while others retained
their previous values, leading to an overall reduction in this value.

Although the results of this follow-up survey are encouraging
from a dose optimization point of view, not all these institutions
were uniformly compliant with the North American guidelines.
Even though all the institutions reported that they were familiar
with “Image Gently” and the North American guidelines, only 10
of the 13 institutions indicated that they modified their adminis-
tered activities according to the guidelines. As a result, for 33% of
the 24 parameters (minimum and maximum administered activities
and the administered activity/mass) associated with the 8 proce-
dures addressed in the guidelines, more than 50% of the institutions
were not compliant, despite the fact that many of the groups involved
in the development of the North American guidelines were from
these same institutions. However, there may have been instances in
which the value at a particular institution was lower than that
recommended by the guidelines and thus the institution did not feel
compelled to make such an adjustment. In addition, some institutions
chose to sometimes retain higher administered activities, possibly
because the specific patient population may differ from that of the
other institutions. This choice could also be related to differences
in image processing or reconstruction, imaging equipment such as
collimation, and practitioners’ preference.

CONCLUSION

In general, the 13 pediatric institutions that were initially surveyed in
2007 have reduced their administered activities in children, particularly
for those procedures that were addressed by the 2010 North American
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guidelines. In addition, the variability in activity per body mass and
in minimum activity was substantially reduced. The variability in
maximum activity was increased, but mostly because some sites
reduced their limits while others maintained their previous values. Ten
of the 13 institutions reported that they adjusted their scheme for
administered activities according to the North American guidelines.
Thus, the publication of these guidelines and the associated public
relations program appear to have had a positive effect on both dose
optimization and procedure standardization in pediatric nuclear
medicine. However, more assertive communication regarding the value
of the North American guidelines may have led to a higher level of
compliance. As more data are gathered and practices are updated and
refined, guidelines on administered activities in children will likely
continue to evolve.
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Erratum

In Figure 2 of the article “Gleason Score at Diagnosis Predicts the Rate of Detection of '8F-Choline PET/CT
Performed When Biochemical Evidence Indicates Recurrence of Prostate Cancer: Experience with 1,000 Patients,”
by Cimitan et al. (J Nucl Med. 2015;56:209-215), the reported sensitivities for serum prostate-specific antigen are
incorrect. The correct sensitivities are 58.4%, 79.5%, 84.2%, and 89.8% for prostate-specific antigen levels of 1.00,
1.50, 2.00, and 5.00 ng/mL, respectively. The authors regret the error.
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