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Radioimmunoscintigraphy Using *"Tec-anti-CEA F(ab’), Fragment in
Rectal Cancer and a Pilot Study for Radioimmunoguided Surgery

Jin-Sook Ryu, M.D., Jin Choen Kim, M.D.,’ Chang Nam Kim, M.D.,'
Gyungyub Gong, M.D. and Hee Kyung Lee, M.D.

Departments of Nuclear Medicine, General Surgery,l and Diagnostic Pathology,z
Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Abstract

Purpose: This prospective study was performed to evaluate the usefulness of preoperative radioimmu-
noscintigraphy and intraoperative scintimetric examination (radioimmunoguided surgery: RIGS) using
#"Tc-anti-CEA F(ab’), fragment. Materials and Methods: Nineteen patients with rectal cancer underwent
preoperative whole body planar scintigraphy at 4 hours after injection of #MTc-anti-CEA F(ab’), fragment
and SPECT imaging at 18 hours. Surgical operation was performed at 24 hours after injection. During
laparotomy, radioactivities from intraabdominal viscera were measured by gamma probe. The radioac-
tivities from excised tumor and lymph nodes were also measured and compared with pathology. Results:
All nineteen patients were confirmed to have adenocarcinomas in the rectum. Twenty-seven of 97 excised
lymph node groups had metastasis and 2 patients had liver metastasis in pathology. Preoperative radioim-
munoscintigraphy detected primary tumors in 11 patients (sensitivity 55%) and it could not detect any
lymph nodes or liver metastasis. All patients showed high radioactivity in the kidneys, liver, spleen, and
major vessels in intraoperative measurement by gamma probe, and tumor activity was not discriminated
from background activity. However, radioactivity from excised tumor was higher than normal rectum (T/B
ratio; 3.47£2.25). When excised lymph node activity/background activity ratio >1.5 was considered as
positive criteria of rﬁetastasis, sensitivity, specificity, positive and negative predictive values were 78.6%,
73.9%, 35.0% and 89.5%, respectively. Conclusion: Radioimmunoscintigraphy using " Tc-anti-CEA
F(ab’), has no additional value for preoperative staging and use of early RIGS using *"Tc-anti-CEA
F(ab’), is inappropriate. For early RIGS using “™Tc labeled antibodies in rectal cancer patients, further
development of more specific antibodies and methods to reduce background activity are needed. (Korean
J Nucl Med 2000;34:243-51)
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Table 1. Summary of pathology, scintigraphic result, measurement of radioactivity by gamma probe after

excision of primary tumor

Case Stage Pathology Scan  Radioactivity by gamma probe
Sex Age
No. Duke class  Differentiation Size (cm) Tumor CEA* Tesult  Tymor Background T/B ratio’
I F 48 A wD' 2 2 N 67 44 1.52
2 M 65 C MD* 35 2 N 46 20 2.30
3 F 61 A WD 4 2 N 41 13 3.15
4 M 70 A MD 35 2 N 75 15 5.00
5 M 50 D MD 4.5 2 N 139 25 5.56
6 M 59 D MD 6.5 2 N 176 31 5.68
7 M 69 B WD 7 3 N 75 12 6.25
3 F 73 A WD 1.5 2 N 128 12 10.67
9 F 66 B WD 43 2 P 71 42 1.69
10 M 353 C WD+MD 7 2 P 118 55 2.15
11 F 75 B MD 3 2 P 37 16 231
2 M 33 A MD 4.5 2 P 415 146 2.84
i3 F 38 C MD 6.5 1 P 176 49 3.59
14 F 47 C MD 3 2 P 76 20 3.80
15 F 351 C Mucinous 7.5 2 P 61 15 4.07
16 M 62 B MD 3 2 P 134 29 4.62
17 F 65 C WD 5 2 P 65 12 542
18 F 66 B MD 3 2 P 66 10 6.60
9 M 77 C MD 3.5 2 P 63128/ 14 4.50/9.14

* Degree of positivity in CEA immunohistochemistry (0 : negative, 1: week positive, 2 : moderate positive, 3 : strong

positive)

T Well differentiated

! Moderately differentiated

; Tumor/Background radioactivity ratio
" Double primary tumors
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ANT. POST.

18 hour
Reprojection

Lt. LAT.

Fig. 1. Whole body scintigraphic images at 4 hours after injection of “"Tc-Anti CEA (Fab’), show marked
blood pool, kidneys and bladder activity. Above bladder activity, faint tumor activity is shown (arrow).
SPECT reprojection images at 18 hours show two foci of focal increased activity above and behind the

bladder (arrows).
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