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Can Pantoprazole be Used for Premedication in Meckel
Scintigraphy?

Pantoprazol Meckel Sintigrafisinde Premedikasyon Amaciyla Kullanilabilir mi?
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Abstract

Obijectives: Meckel scintigraphy is used to diagnose Meckel’s diverticulum. Previously, premedication with ranitidine was the most frequently
used method to increase the accuracy of scintigraphy. However, ranitidine can no longer be used because it is banned by the Food and Drug
Administration. The aim of this study was to investigate the usability of pantoprazole as a premedication instead of ranitidine in Meckel scintigraphy.
Methods: Twelve New Zealand rabbits were used in this experimental study. Rabbits were divided into two groups: pantoprazole and control. Six
rabbits were premedicated with pantoprazole for three days. Meckel scintigraphy was performed on all rabbits. Counts were made and compared
by drawing regions of interest from the stomach walls.

Results: According to the findings of this experimental study, pantoprazole significantly increased Tc99m-pertechnetate uptake in the stomach
of rabbits on both visual and quantitative evaluation.

Conclusion: Pantoprazole increases the gastric wall uptake of Tc99m-pertechnetate in rabbits and is a potential drug for premedication in Meckel
scintigraphy.
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Oz

Amag: Meckel divertikiilii tanisinda Meckel sintigrafisi kullaniimaktadir. Onceleri sintigrafi dogrulugunu artrmak amacayla ranitidin ile
premedikasyon en sik kullanilan yéntemdi. Ancak Gida ve ilac Dairesi tarafindan yasaklandig icin artik kullanlamamaktadir. Bu calismanin amaci
Meckel sintigrafisinde ranitidin yerine pantoprazoltn premedikasyon amaciyla kullanilabilirligini arastirmaktir.

Yontem: Bu deneysel calismada 12 Yeni Zelanda tavsani kullanildi. Tavsanlar pantoprazol ve kontrol grubu olmak Uzere iki gruba ayrildi. Alti
tavsana U¢ gln boyunca pantoprazol ile premedikasyon uygulandi. Hem kontrol grubu hem de pantoprazole grubu tim tavsanlara Meckel
sintigrafisi yapildi. Mide duvarindan ilgi alanlari cizilerek sayimlar yapildi ve karsilastirildi.

Bulgular: Bu deneysel calismadan elde ettigimiz bulgulara gore pantoprazol, gérsel ve kantitatif degerlendirme sonucunda tavsan midesinde Tc-
99m-perteknetat alimini Snemli élclide artirmaktadir.

Sonug: Pantoprazol tavsanlarda Tc-99m-perteknetatin mide duvarina alimini artirir ve Meckel sintigrafisinde premedikasyon icin kullanilabilecek
potansiyel bir ilactir.

Anahtar kelimeler: Meckel divertikilt, Meckel sintigrafisi, klinik dncesi gérintileme, pantoprazol, Meckel sintigrafisinde premedikasyon
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Introduction

Only 30-60% of Meckel's diverticulum contains
ectopic gastric mucosa. Meckel's diverticulum, which
contains ectopic gastric mucosa, can be detected by
Meckel scintigraphy. Tc-99m-pertechnetate is used as a
radiopharmaceutical in Meckel scintigraphy (1,2,3). Tc
99m-pertechnetate is taken up by the cells of the gastric
mucosa, which produce mucin and are then secreted
into the intestine. Meckel scintigraphy with Tc-99m-
pertechnetate is used to identify ectopic gastric mucosa in
Meckel’s diverticulum (4,5). This examination is widely used
in diagnosis and has a wide accuracy range (6,7). Various
premedication methods have been used to increase the
accuracy of Meckel scintigraphy. The most commonly used
preparations for this purpose are H2 receptor blockers
(famotidine, cimetidine, and ranitidine), pentagastrin, and
glucagon. Pentagastrin and glucagon are not suitable for
use because of side effects (8,9,10,11). Ranitidine was
the most frequently used preparation previously. The use
of ranitidine has been banned by the Food and Drug
Administration (FDA) because of its N-nitrosodimethylamine
(NDMA) content. NDMA has been proven to cause lung,
liver, and bladder cancer in animals (12,13). For the same
reason, ranitidine preparations have been withdrawn from
medical markets worldwide.

The primary purpose of premedication in  Meckel
scintigraphy is to reduce the secretion of Tc-99m-
pertechnetate into the gastric lumen. Thus, Tc-99m-
pertechnetate, which is taken up by the gastric mucosa,
cannot pass into the small intestine, and small ectopic
gastric mucosa collections within the intestine can be
visualized more easily. Second, to maintain any activity
within the ectopic gastric mucosa and reduce its dispersion
distally. However, there is a debate about the major benefit
and mode of action (8). Pantoprazole belongs to the group
of proton pump inhibitors (PPIs). The effects of PPIs on
the gastric mucosa are similar to those of ranitidine (14).

\.
M

Pantoprazole

\ N
15\7.
n=12 \

(n=6)

A

Control (n=6)

Figure 1. The flow chart of the rabbit experiment

\
- ) =

3 days iv Pantoprazole

91

However, there is no evidence that PPIs can be used for
premedication in Meckel scintigraphy.

Our aim in this preclinical study was to measure Tc-99m-
pertechnetate uptake in the stomach after pantoprazole
premedication to investigate the potential of pantoprazole
as premedication in Meckel scintigraphy.

Materials and Methods

This preclinical study was approved by the Pamukkale
University Animal Experimentation Ethics Committee
(no: PAUHDEK-2021/48, date: 24.02.2022). National
and international directives on animal experiments were
followed. Animal gender was not considered a factor
in the experimental design. All rabbits were housed
in separate cages and fed ad libitum with 12-h day and
night cycles at 25 °C during all procedures. Twelve New
Zealand rabbits (Oryctolagus cuniculus) weighing 2150-
2500 g were divided into two groups as Pantoprazole
(n=6) and control (n=6). Pantoprazole group rabbits were
injected with 1 mg/kg of Pantoprazole (Pulcet, Nobel ilac,
istanbul) through the ear vein for three days. All rabbits
were fasted for 4 h before scintigraphic imaging. Ketamine
35 mg/kg (Keta-control 25 mL, Doga ilag, istanbul) and
Xylazine 5 mg/kg (Control 100 mL, Doga llac, istanbul)
were injected intramuscularly to provide general anesthesia
before scintigraphic imaging. Ear vascular access was
established in the pantoprazole group rabbits. 37 mBqg/
kg Tc-99m-pertechnetate was intravenously injected 1 h
after pantoprazole injection. Scintigraphic imaging was
performed using a dual-detector hybrid gamma camera
(2.5 mA, 120 kVp; Philips Brightview XBT). Dynamic planar
imaging was performed for 1 hour (5 min/frame; total 6
frame). After anesthesia application to the control group
rabbits, an auricular vascular access was established and 37
MBag/kg Tc-99m-pertechnetate was injected and imaged in
the same manner. A flow chart of the rabbit experiment is
shown in Figure 1.
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All images were visually and quantitatively evaluated by an
experienced nuclear medicine specialist. For quantitative
analysis, regions of interest (ROI) were drawn from
the stomach walls of all rabbits, and total counts were
recorded. ROl areas obtained from the gastric wall were
equal, and background correction was performed.

Statistical Analysis

Data were analyzed using SPSS 24.0 package software
(IBM, Armonk, NY, USA). Continuous variables are given as
mean + standard deviation, and categorical variables are
given as frequency and percentage. Because the groups did
not follow a normal distribution, for independent group
comparisons, we used the Mann-Whitney U test. A p-value
of 0.05 was considered significant.

Results

In the visual evaluation, increased Tc-99m-pertechnetate
uptake was observed in the stomach wall of rabbits
premedicated with pantoprazole compared with the control
group rabbits. In the control group, the accumulation of
Tc-99m-pertechnetate secreted from the stomach to the
intestines was observed (Figure 2).

In the quantitative evaluation, when the gastric wall
counts of the rabbits premedicated with pantoprazole
for 3 days were compared with the control group rabbits,
Tc-99m-pertechnetate uptake was found to be
significantly higher in the stomach of premedicated
rabbits (p=0.006).

Discussion

A New Zealand rabbit was selected for this experimental
study. Histological, structural, and experimental studies
on the stomach have reported that the gastric mucosa of
rabbits and humans are generally similar, but there may be
differences in the number and regional distribution of cell
types (15). According to the findings of this experimental
study, as a result of visual and quantitative evaluation,
pantoprazole significantly increases Tc-99m-pertechnetate
uptake in the stomach. There is no similar study in the
literature. H2 receptor blockers increase the sensitivity of
Meckel scintigraphy. They reduce peptic secretion although
the exact mechanism has not been elucidated. They delay
the secretion of pertechnetate from parietal cells and
mucus cells into the lumen. Therefore, H2 receptor blockers
increase the sensitivity of the Meckel scintigraphy study by
causing higher radionuclide concentrations in the stomach
and Meckel's diverticulum (5,9,10,11,16,17).

Pantoprazole is an irreversible proton pump (H*/K*-ATPase)
inhibitor that reduces acid secretion from gastric parietal
cells. Pantoprazole is believed to increase pertechnetate
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uptake in the gastric mucosa by the same mechanism as H2
receptor blockers (18). In our study, we used pantoprazole
for 3 days as premedication. We performed imaging 1 h
after pantoprazole injection on the fourth day. PPIs have a
long half-life. The half-life of pantoprazole is 46 h. Not all
proton pumps are inactivated by the first dose of the drug;
three days of treatment is needed to reach the full acid
inhibition potential (19).

Study Limitations

Our study has a limitation. Because of their short half-lives,
H2 receptor blockers are more suitable as premedications
for Meckel scintigraphy than PPls. However, there is
currently no parenteral or pediatric syrup form of any H2
receptor blocker preparation. Therefore, the parenteral
form of pantoprazole was preferred in our study.
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Figure 2. Tc-99m-pertechnetate uptake in the stomach wall of the
rabbits premedicated with i.v. pantoprazole in Tc-99m-pertechnetate
scintigraphy (a,b; blue arrows), physiological Tc-99m-pertechnetate
uptake is observed in the gastric wall of the control group rabbits (c,d;
blue arrows)
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Table 1. Counts from the stomach wall rabbits premedicated with intravenous pantoprazole and control group

Pantoprazole (mean * SD)

Control (mean * SD) p-value

Stomach 347719458539

183514+55385 "0.006

SD: Standard deviation

Conclusion

As a result, with the prohibition of ranitidine by the
FDA, the need for new drugs that can be used as
premedication for Meckel’s diverticulum scintigraphy has
emerged. Pantoprazole increases the gastric wall uptake
of pertechnetate after three days of premedication and
is a potential drug that can be used for premedication in
Meckel scintigraphy. The results need to be confirmed by
clinical studies.
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