
CONCLUSION
Our results with dynamic salivary scintigraphy in patients

with reflux esophagitis showed that cisapride enhances salivary
gland secretion during the postprandial phase. This indicates
that cisapride improves both the gastroesophageal motor func
tion and the salivary function and enhances esophageal acid
clearance in patients with reflux esophagitis.

REFERENCES
1. Helm JF. Dodds WJ. Riedel DR. Teelcr BC, Hogan WJ, Arndorfer RC. Determinants

of esophageal acid dearanee in normal subjects. Gostruentemlogy 1983:85:607-612.

2. Helm JF, Dodds WJ, Pclc LR. et al. Effect of esophageal emptying and saliva on
clearance of acid from the esophagus. N Engl J Mal 1984:310:284-288.

3. Helm JF. Dodds WJ. Hogan WJ. Salivary response to esophageal acid in normal
subjects and patients with reflux esophagitis. Gttttroenterology 1987;93:1393-1397.

4. Toussaint J. Gossuin A. Deruyttere M. Huble F, Devis G. Healing and prevention of
relapse of reflux oesophagitis by cisapride. GUI 1991:32:1280-1285.

5. Baldi F. Bianchi P(Ã¬.Dobrilla G. et al. Cisapride versus placebo in reflux esophagitis.
J Clin Gastroenlerol 1988:10:614-618.

6. Galmichc JP. Brandstatter G. Evreux M, et al. Combined therapy with cisapride and
cimctidinc in severe reflux oesophagitis: a double blind controlled trial Gut 1988:29:
675-681.

7. Blum AL, Adami B, Bouzo MH, et al. Effect of cisapride on relapse of esophagitis: a
multinational, placebo-controlled trial in patients healed with an antisecretory drug.
Dig Dis Sci 1993:38:551-560.

8. Holloway RH. Downton J. Mittchell B. Dent J. Effect of cisapride on postprandial
gastroesophageal reflux. Gut 1989:30:1187-1193.

9. Schall GL. Anderson LG, Wolf RO, et Â¿il.Xerostomia in SjÃ¶gren's syndrome.

Evaluation by sequential salivary scintigraphy. JAMA 1971:216:2109-2116.

10. Pilbrow WJ. Brownless SM, Cawood Jl, Dynes A. Hughes JD, Stockdale HR. Salivary
scintigraphy. a suitable substitute for sialography. Br J Radial 1990:63:190-196.

11. Sugihara T. Yoshimura Y. Scintigraphic evaluation of the salivary glands in patients
with SjÃ¶gren's syndrome, Ini J Oral Ma.\illo/ac Surg 1988:17:71-75.

12. Daniels TE. Powell MR, Sylvester RA. Talal N. An evaluation of salivary scintigraphy
in SjÃ¶gren's syndrome. Arthritis Rlti'iim 1979:22:809-814.

13. Katz WA, Ehrlich GE, Gupta VP, Shapiro B. Salivary gland dysfunction in systemic
lupus crythematous and rheumatoid arthritis. Arch Inlern Mal 1980:140:949-951.

14. Valdes Olmos RA, Keus RB, Takes RP. et al. Scintigraphic assessment of salivary
function and excretion response in radiation-induced injury of the major salivary
glands. Cancer 1994:73:2886-2893.

15. Kohn WG. Ship JA. Patton LL, Fox PC. Salivary gland Tc-scintigraphy: a grading

scale and correlation with major salivary gland flow rates. J Oral Pathol Mai
1992:21:70-74.

16. Palei RS. Soffer E. Effects of cisapride on salivary production in normal subjects. Dig
Dis Sci 1996:41:480-484.

17. Saroscik J, McCallum RW. What role do salivary inorganic components play in health
and disease of the esophageal mucosa? Digestion 1995;56(suppl l()):24 31.

18. Saroseik J, McCallum RW. Do salivary organic components play a protective role in
health and disease of the esophageal mucosa? Digestion 1995;56(suppl 10):32 37.

19. Richardson CT, Feldman M. Salivary response to food in humans and its effect on
gastric acid secretion. Am J Physiol 1986;250:G85-91.

20. Sonncnberg A. Steinkamp U, Weise A, et al. Salivary secretion in reflux esophagitis.
Gastroenterologi- 1982:83:889-895.

21. Glass BJ. Drug-induced xerostomia as a cause of glossodynia. Ear Nose Throat J
1989:68:776-781.

22. Arrago JP, Rain JD. Brocheriou C. Rocher F. Scintigraphy of the salivary glands in
SjÃ¶gren's syndrome. J Clin Pathol 1987:40:1463-1467.

23. Yamashita T, Chiyonari I, Koichi T, Tadami K. Prognostic determination and
submandibular function in Bell's palsy. Arch Otolanngol 1985:111:244-248.

24. Van den Akker HP. Buseman-Sokole E. Absolute indications for salivary gland
scintigraphy with WmTc-pertechnetate. Oral Surg Oral Mcd Oral Pathol 1985;60:

440-447.
25. Helm JF. Role of saliva in esophageal function and disease. Dvsphagia 1989;4:76-84.
26. Dodds WJ, Hogen WJ, Helm JF, et al. Pathogenesis of reflux esophagitis. Gastroen-

temlog\- 1981:81:376-394.

27. Helm JF, Dodds WJ. Hogen WJ, et al. Acid-neutralizing capacity of human saliva.
Gastroenterologi- 1982;83:69 -74.

28. Rourk RM, Namiot Z. Sarosiek J, Yu Z. McCallum RW. Impairment of salivary
epidermal growth factor secretory response to esophageal mechanical and chemical
stimulation in patients with reflux esophagitis. Am J Gastroenlerol 1994:89:237-244.

29. McCallum RW. Cisapride: a new class of prokinetic agent. Am J Gastroenterol
1991:86:135-149.

30. Schurkes JAJ, Helsen LFM. Crghoos E, et al. Stimulation of gastroduodenal motor
activity: dopaminergic and cholinergic modulation. Drug Dev Res 1986:8:233-241.

31. Reynolds JC. Putnam PE. Prokinetic agents. Gastroenterol Clin North Am 1992;21:
567-569.

32. Inauen W. Emdc C, Weber B, et al. Effects of ranitidine and cisapride on acid reflux
and oesophageal motility in patients with reflux oesophagitis: a 24-hour ambulatory
combined pH and manometry study. Gut 1993:34:1025-1031.

33. Wallin L, Kruse-Andersen S, Madsen T, Boesby S. Effect of cisapride on the
gastro-oesophageal function in normal human subjects. Digestion 1987:37:160-165.

34. Ceccatelli P. Janssens J, Vantrappen G, Cucchiara S. Cisapride restores the
decreased lower oesophageal sphincter pressure in reflux patients. Gut 1988;29:
631-635.

35. Gilbert RJ, Dodds WJ, Kahrilas PJ, Hogan WJ, Lipman S. Effect of cisapride, a new
prokinetic agent, on esophageal motor function. Dig Dis Sci 1987:32:1331-1336.

36. Collins BJ, Spence RAJ. Ferguson R. Laird J, Love AHG. Cisapride. Influence on
esophageal and gastric emptying time and gastroesophageal reflux in patients with
reflux esophagitis. Hepalogastroenterolog\- 1987:34:113-116.

37. Horowitz M, Maddox A. Harding PE, et al. Effect of cisapride on gastric and
esophageal emptying in insulin-dependent diabetes mellitus. Gastroenterology 1987;
92:1899-1907.

38. William GP, Wang H, Beck IT. The effect of cisapride in patients with reflux
esophagitis: an ambulatory esophageal manometry/pH-metery study. Am J Gastroen
lerol 1997:92:226-230.

39. Smout AJPM, Bogaard JW. Grode AC, Ten Thije OJ, Akkermans LMA, Wittebol P.
Effects of cisapride, a new gastrointestinal prokinetic substance, on interdigestive
and postprandial motor activity of the distal oesophagus in man. Gut
1985:26:246-257.

Radioiodine Secretion in Tears
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Lacrimal secretion of radioiodine has been suspected from previous
Scintigraphic observations. We semiquantitated radioiodine secre
tion in the tears of a thyroid-ablated patient with an artificial eye
while the patient was on thyroxine treatment. Methods: After an oral
dose of 555 MBq (15 mCi) 1231,12tear samples were collected over

24 hr by using Schirmer papers. Radioactivity in each sample was
determined in a well counter 27 hr after radioiodine ingestion and
was corrected for decay and counting efficiency. Results: Radio
activity was detectable at 15 min and at up to 24 hr after radioiodine
ingestion and peaked at around 60 min (215 Bq/^l or 39 x 10 6 %
of the administered dose/jj.1. Considering a tear-flow rate of 1 /nl/min,
the total radioactivity secreted in the first 4 hr was estimated to be 56
kBq, representing about 0.01 % of the administered dose. Conclu
sion: An appreciable amount of ingested radioiodine could be
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secreted in tears. The potential damage of the lacrimal gland after
high doses of 131Itreatment deserves further study.
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Several nonthyroidal tissues such as the gastric mucosa,
intestine, choroid plexus, placenta and mammary, salivary and
sweat glands have the ability to concentrate iodide (/). Radio-
iodine has been detected in fetal blood, breast milk, cÃ©rÃ©bro-
spinal fluid, sweat and salivary, gastric and nasopharyngeal
secretions (2). Radioiodine uptake was observed in the lacrimal
sac in a patient with dacrocystitis (3) and in the orbital cavity in
a patient with an artificial eye (3).

We examined whether radioiodine is detectable in tear
samples obtained after the ingestion of I23I radioiodine.
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TABLE 1
Radioiodine Schirmer Test

Time* Schirmer test Counts Activity1^ Concentration* % of ADÂ§

(min) (mm) (cpm) (Bq) (Bo//J) (/J 1)

AM
FIGURE 1. Anterior head and neck view of diagnostic 123I radioiodine
whole-body scan of patient on thyroxine treatment shows activity within right
orbit representing radioiodine secretion in tears that accumulated behind
prosthetic eye.

MATERIALS AND METHODS
A 44-yr-old-man who had previously undergone an enucleation

of the right eye for choroidal melanoma was monitored for
papillary thyroid carcinoma. Radioiodine uptake at the site of his
prosthetic eye had been reported previously (3) and this stimulated
our study for which informed consent was obtained. At the time of
the study, the patient was on 150 /ig thyroxine daily and had a
thyroid-stimulating hormone (TSH) level of 0.1 milliunit/liter
(normal range 0.35-5.5). Probing and syringing of the right
nasolacrimal duct demonstrated a patent drainage system.

Radioiodine Schirmer Test
The Schirmer test was performed after the ingestion of 555 MBq

(15 mCi) I23I radioiodine. Standardized sterile 5 X 35 mm

Schirmer test strips (Visionex, Memphis, TN) were placed, without
local anesthesia, at the junction of the middle and temporal thirds
of the lower lid of the right orbit at 15, 30, 60, 105, 135, 195 and
235 min after removal of the prosthetic eye and at 24 hr without
removal of the prosthetic eye. After 5 min, the strips were removed
and evaluated by measuring the length of the moistened area using
the millimeter scale imprinted on the strips. The I23I radioactivity

in each strip was determined (27 hr after radioiodine ingestion) for
2 min in a 3-in crystal well counter ( 1480 Wizard; Wallac, Turku,
Finland). Counts were corrected for decay to time of administration
(decay factor 0.2311 ) and counting efficiency of the well counter
(83%) to obtain an estimate of the secreted radioactivity (Bq) that
was collected on each strip. To obtain the concentration of 123Iin

tears, the activity (Bq) was divided by the reading of the Schirmer
paper in millimeters, multiplied by 0.64 [1 mm Schirmer = 0.64 ju.1

tear (4)]. To obtain the total amount of radioiodine secreted in a
given time period, a tear-flow rate of 1 /ul/min was assumed (5),
and the area under the curve was calculated using a linear trapezoid
rule.

Radioiodine Imaging
Head and neck views were acquired 24 hr after the ingestion of

I23I using a MultiSPECT gamma camera (Siemens, Hoffman
Estates, IL) and a medium-energy collimator. As shown in Figure
1, radioiodine uptake was seen only in the right orbit at the site of
the prosthetic eye.
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Time after radioiodine ingestion.
Activity at time of administration corrected for 27-hr decay (0.2311) and

counting efficiency (0.83).
^Activity (Bq) divided by Schirmer strip volume (mm Schirmer x 0.64

/ai/mm).
Percentage of administered dose (555 x 106 Bq) that is secreted in 1 /nl

of tear.

RESULTS
The results of the radioiodine Schirmer test are shown in

Table 1. The first tear sample, collected 15 min after radioio
dine ingestion, contained the lowest concentration of radioac
tivity (3 Bq/fil), whereas peak radioidine secretion (215 Bq/p.1)
was reached by about 1 hr. The radioactivity was still detectable
(61 Bq/ju.1)at 24 hr. The total amount of radioactivity secreted
in the tears in the first 4 hr was about 56 kBq, representing
0.01% of the total ingested dose.

DISCUSSION
We had previously observed radioiodine uptake in the lacri

mal sac of a patient with dacrocystitis (3) and in the right
enucleated orbit of the current patient (3 ). This suggested that
radioiodine might be secreted in tears. This study confirms that
radioiodine is present in tears.

Lacrimal gland secretion of radioiodine is not unexpected.
Radioiodine is secreted by several nonthyroidal glands such as
the salivary, sweat and mammary glands (1,2). However, the
lacrimal glands, tear film and drainage system normally are not
visualized on radioiodine whole-body imaging. This is most
likely due to the low uptake and small size of the lacrimal gland,
coupled with the small volume of the tear film and the low
tear-flow rate, as well as the high turnover rate of the tear film
and the patent lacrimal system. Basal tear flow measures 1
jid/min. The volume of the tear film averages about 7 jal, and
the continuous drainage of tears in the lacrimal system results in
a turnover rate of the tear film of approximately 12%-16%/min

(6). On the other hand, the proper position of the eyelids against
the globe, continuous blinking and the location of the puncta in
relation to the lacrimal strips must prevail for the capillary
attraction to move tears from the lacrimal strip into the canaculi
(7). Impairment of these mechanisms may explain the accumu
lation of radioiodine in the right enucleated orbit of our patient.
In addition, the amount of 121Isecreted in the tears of this patient

may be higher than usual since his thyroid gland had been ablated,
which allows a much larger fraction of the administered radioio
dine to be available for lacrimal gland uptake.

Radioiodine is likely to be present in the middle, thick
aqueous layer that constitutes 98% of the tear film (8) and is
where other electrolytes are secreted (#). It is presumably in the
inorganic form, free or protein bound, similar to its form of
secretion in other extrathyroidal tissues (9).

As demonstrated by the radioiodine Schirmer test, peak
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radioiodine concentration (215 Bq/ju.1)was reached by 1 hr and
was presumably related to peak plasma concentration (10). A
fraction of radioiodine secreted in tears accumulated behind the
prosthetic eye, as shown in the 24-hr image, and another
fraction drained in the patent nasolacrimal duct accounted for
some of the nasal activity. The status of the patient, being
hypothyroid or hyperthyroid (on thyroxine suppression), did not
appear to significantly affect radioiodine accumulation in the
orbit (Fig. 1) (3). This is in agreement with a previous study on
radioiodine uptake by extrathyroidal tissues that did not dem
onstrate any response to TSH stimulation (2).

We estimated that about 0.01% of the administered radioio
dine dose is secreted in tears (in each eye) during the first 4 hr.
The clinical significance on the function of the lacrimal gland of
radioiodine secretion in tears, when repeated large doses of 13II

are given, or on the lens when the nasolacrimal ducts are
blocked, is not known and needs further study. It is of interest
that the parotid and lacrimal gland functions were reduced in a
thyroid cancer patient who had undergone thyroidectomy and
treatment with radioiodine (// ). However, it was suggested that
hormonal and metabolic derangements, rather than the direct
effect of 1311on the glands, were responsible for the glandular

dysfunction.

CONCLUSION
Although the mechanism(s) of radioiodine lacrimal uptake

rcmain(s) unclear, it is unrelated to TSH levels. Further studies

are needed to calculate the amount of radioiodine secretion in
patients with normal thyroid glands and eyes and to calculate
the radiation dose delivered to the lacrimal glands as well as to
explore the prevalence of dry eye in thyroid cancer patients who
have received multiple high doses of radioiodine treatments.
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Gallium-67-Citrate Scanning of Renal
Parenchymal Malacoplakia
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The purpose of this article is to review the potential role of nuclear
medicine scanning, especially with 67Ga, in the presumptive diag

nosis and clinical management of patients with renal parenchymal
malacoplakia (RPMP), a rare disease associated with coliform bac
terial infection of the kidney and characterized by chronic unresolv-
ing inflammatory infiltrates containing von Hansemann macro
phages in the renal parenchyma. Methods: Published cases of
RPMP were collected from the archival literature by searching the
MEDLINE database and by reviewing bibliographic references con
tained in articles on malacoplakia. Data on the clinical features and
radiographie evaluation of patients with RPMP were extracted from
the clinical case reports. Results: Forty-three cases of RPMP
published over the past 20 yr were identified. Ten of the 43 patients
(23%) had 67Ga scanning as a component of their diagnostic
evaluation. In all 10 patients, renal uptake of 67Ga was classified as
intense. Two of those 10 patients had serial 67Ga scanning per

formed to assess response to antibiotic treatment; both patients
exhibited decreased uptake or complete resolution of abnormal
renal uptake over time, a finding also exhibited by our patient.
Conclusion: Intense renal uptake of 67Ga, typically in the clinical

setting of fever, progressive renal failure and nephromegaly, strongly
supports a diagnosis of RPMP. In those patients receiving pro
longed antimicrobial therapy for RPMP, resolution of abnormal 67Ga

uptake over time may provide an objective endpoint for treatment.
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IVlalacoplakia, a rare inflammatory disorder of uncertain
etiology associated with coliform bacterial infection, most
commonly involves the genitourinary tract, particularly the
bladder and ureters (1-4). Renal parenchymal malacoplakia

(RPMP), a severe form of genitourinary tract malacoplakia,
frequently mimics pyelonephritis and may be quite difficult to
diagnose, especially since ultrasound and CT often demonstrate
only nephromegaly (2-6). The diagnostic test of choice for

RPMP is renal biopsy with histopathological identification of
pathognomonic Michaelis-Gutmann bodies within von Hanse-
mann macrophages (2,3 ). However, the decision to pursue renal
biopsy, a potentially morbid procedure, is often difficult. A
noninvasive diagnostic study that might predict which patients
with unresolved pyelonephritis should be biopsied to exclude
RPMP would be clinically useful.

Optimal therapy for RPMP has not been well defined.
Although surgical resection was previously the preferred man
agement for RPMP (2,3,7), recent literature emphasizes the
emerging role of prolonged antimicrobial therapy in manage
ment (2,3,8). The duration of effective therapy for RPMP has
varied from weeks to months with relapse after inadequate
treatment a well-recognized problem (2-5). Some authors have
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