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The Measurement of = Tc-DTPA Pulmonary Clearance in Normals,

Asymptomatic Smokers and Diabetic Patients

In Ju Kim, M.D., Seong Jang Kim, M.D., Yong Ki Kim, M.D., Yun Seong Kim, MD.!
Min Ki Lee, M.D.! and Soon Kew Park, M.D.!

Departments of Nuclear Medicine and Internal Medicine',
Pusan National University Medical College, Pusan, Korea

Purpose: We measured pulmonary epithelial permeability by #"Tc-DTPA radioaerosol
clearance in patients with diabetes and correlated with the presence of microangiopathy to
understand the pathophysiology of pulmonary microangiopathy and evaluate *"Tc-DTPA
radioaerosol clearance as a diagnostic test to assess pulmonary microangiopathy. Materials
and Methods: We performed *"Tc-DTPA radioaerosol scan in 10 normal subjects, 10 asym-
ptomatic smokers, 20 diabetic patients without history of smoking (10 with microangiopathy,
10 without microangiopathy). *™Te¢.DTPA clearance half-time (T;2) was calculated, then
compared with the result of chest radiography and pulmonary function test. Results: Chest
radiography and pulmonary function test were normal in all subjects. There were no signifi-
cant difference of clinical or laboratory characteristics between these groups except age. The
diabetic patients with microangiopathy were significantly older (p<0.05). The Ti; of normal
subjects and asymptomatic smokers were significantly different (65.2+23.7min vs 39.6 %
9.8min, p<0.05). For diabetic patients with microangiopathy, the Ti; was 90.5+46.5min and
significantly delayed when compared with those of normals and asymptomatic smokers
(p<0.05). However, the T);; of diabetic patients without microangiopathy, 70.0 +12.7 min, was
not significantly different from those of normals or asymptomatic smokers (p>0.05). No
significant correlation was found between the Ty, and spirometric parameters including DLco,
FVC, FEV,, FEV/FVC (%) and FEF;ss4 in all subjects, and between the Ty and duration
of diabetes lin diabetic patients. Conclusion: Eventhough the influence of age can’t be
excluded, délayed #mrc-DTPA clearance half-time (T12) in diabetic patients with microan-
giopathy indicates decreased pulmonary capillary permeability as one of the pathophysiologic
results of pulmonary microangiopaththy. Further studies are needed in larger number of age
matched control and diabetic patients to evaluate the diagnostic efficacy. (Korean J Nucl
Med 1998;32:266-75)
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Fig. 1. ™ Tc-DTPA clearance curves obtained in a normal subject after radioaerosol inhalation.
The graphs indicate the monoexponential fit between the peak and 7 min of the
time-activity curves generated over the corresponding lung ROIs. The upper and lower
curves indicate time-activity curves for the right and left lungs, respectively. Lower
most linear line indicate background activity.
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Fig. 2. Retention images were obtained at 1 min, 10 min, 20 min and 30 min after

99m.

Tc-DTPA

inhalation to find out any discrepancy in regional lung clearance of radioaerosol. There were
no significant differences in regional lung clearance of radioaerosol.
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Table 1. Physical and Clinical Characteristics of Subjects

Normal controls

Diabetic patients

Asymptomatic smokers

without Cx with Cx
Number 10 10 10 10
Age (years) 27.2+1.3 272412 38.8+153 57.07.5*
Sex (men/women) 10/0 10/0 -5/5 5/5
Height (cm) 172.8+4.3 1724154 161.3+6.8 154.34+3.3
Weight (kg) 68.4+6.0 69.1+9.7 61.0+9.7 51.549.1
Amount of smoking (pack - years) 0 6.0+0.9 0 0

Data are means+S.D.; Cx, Complications
* p<0.05

Table 2. Clinical and Laboratory Characteristics of Diabetic Patients

Noncomplicated DM (n=10)

Complicated DM (n=10)

Duration of diabetes (years)
HbAc (%)
Microangiopathy (No.)
none
one
two
three
Spirometric results (% of predictive value)
FVC
FEV,
DLco

1

4.0+5.5 (0.1~12)
9.7+1.3 (8.46~11.55)

8.017.3 (0.2~20)
8.4+1.3 (6.94~10.21)

10 0

0 4

0 2

0 4
92428 85+5
102+13 89.5+31.8
118+22 90.5+10.5

Data are means+S.D.
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Fig. 3. Comparison of *™Tc¢-DTPA pulmonary clearance half-time
(Ti2, min) in normal controls, asymptomatic smokers,
diabetic patients. The clearance of asymptomatic smoker was
significantly faster than normal controls (p< 0.01). Diabetic
patients with microangiopathy showed significantly delayed
radioaerosol clearance when compared with normal controls

(p<0.05). Non Cx: without

complication (microangiopathy),

Cx: with complication (microangiopathy).
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Tc-DTPA pulmonary clearance half-time
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272  The Korean Journal of Nuclear Medicine : Vol. 32, No. 3, 1998

[ 200
180 |
160 |
140 |
120 |
100 |
8o |
60 - .
40 |
20 }

T1s2
(min)

. =-0.29p>0.05

0 ) )
0 20 40

Diffusion capacity of CO(%)

80 100 120 140

Fig. 5. Relationship between

®"T¢-DTPA pulmonary clearance half-time

and DLco in diabetic patients. Poor correlation was found between
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