
Page 1/10

The Use of Water To Reduce Physiological Infra-
Cardiac Tracer Uptake in Stress Myocardial
Perfusion Imaging Using Single Photon Emission
Computed Tomography: First Experience in
Indonesia
Nora Anggun Prasetyo  (  noraprasetyo2004@gmail.com )

Padjadjaran University
Erwin Affandi Soeriadi 

Dr. Hasan Sadikin General Hospital
Hendra Budiawan 

Dr. Hasan Sadikin General Hospital
Achmad Hussein Sundawa Kartamihardja 

Padjadjaran University

Research Article

Keywords: Milk, SPECT, stress Myocardial Perfusion Imaging procedure, water.

Posted Date: September 7th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-752762/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-752762/v1
mailto:noraprasetyo2004@gmail.com
https://doi.org/10.21203/rs.3.rs-752762/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/10

Abstract
Background

Coronary artery disease (CAD) remains an important cause of morbidity and the main global cause of
death. Myocardial perfusion imaging (MPI) used in diagnosing and evaluating in myocardial ischemia
has been shown to be more cost effective and sensitive than other modalities. Milk is usually used to
reduce the physiological uptake by infra-cardiac organs. However, some of our patients were lactose
intolerant that can cause diarrhea and abdominal discomfort.

The aim of this study was to evaluate the use of water, instead of milk, to reduce the physiological infra-
cardiac tracer uptake.

Methods

Sixty patients were referred to undergo MPI procedure between October 2020 to December 2020. They
were divided into 2 groups, �rst group received 500 mL of milk and the second group received 330 mL of
water after MIBI injection. Stress procedure was performed using treadmill with modi�ed Bruce protocol.
Image acquisitions were performed 30 minutes after MIBI injection. A semi-quantitative assessment was
made by evaluating the myocardial activity and the infra-cardiac tracer uptake. Qualitative assessment
was made by determining whether the infra-cardiac tracer uptake interferes the MPI interpretation.

Results

Patients consist of 30 males and 30 females. The age of the patients was between 29 – 80 years old
(mean: 53.3). The semi-quantitative and qualitative images were done in both groups. The results
showed that, there were no physiological infra-cardiac tracer uptake in both groups, which caused
interference.

Conclusions

Water is able to reduce physiological infra-cardiac tracer uptake and it can be used in patients with
lactose intolerant.

Trial registration

Not applicable.

Background
Coronary artery disease (CAD) remains an important cause of morbidity and the main global cause of
death. According to the World Health Organization (WHO) estimation, more than 9 million deaths in 2016
due to CAD [1].
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Myocardial perfusion imaging (MPI) used in diagnosing and evaluating in myocardial ischemia has been
shown to be more cost effective and sensitive than other modalities [2–4].

High infra-cardiac (liver, bowel or gastric) tracer uptake can interfere the interpretation of MPI, especially
the inferior wall and could cause false interpretation [5, 6], Milk is usually used to reduce the physiological
uptake by infra-cardiac organs. Some of our patients were lactose intolerant that can cause diarrhea and
abdominal discomfort. Indonesian population have high prevalence of lactose malabsorption and
intolerance [7–9]. Study conducted by Peace and Lloyd showed that there were no differences were found
in the quantitative results between milk and water on MPI procedure [10].

The aim of this study was to evaluate the use of water, instead of milk, to reduce the physiological infra-
cardiac tracer uptake.

Methods
The study population was patients who referred to our department for MPI procedure between October
2020 to December 2020. Informed consent was obtained from each subject before conducted the
procedure. Subjects who had medically essential �uid restriction, consume anti-motility drug (loperamide,
codeine, morphine) or pro-motility drug (metoclopramide, domperidone, erythromycin, antiemetic,
antihistamine, antidepressant), pregnant, and lactating were excluded from this study. All subjects were
asked to fast for at least 4 hours prior MPI procedure.

Subjects divided into 2 groups, �rst group received 500 mL of milk (this procedure is the same as the MPI
procedure that we are used to in our department) and the second group received 330 mL of water
following MIBI injection.

Stress procedure was performed using treadmill with modi�ed Bruce protocol. Image acquisitions were
taken 30 minutes after MIBI injection in supine position.

A semi-quantitative assessment was made by evaluating radioactivity in myocardium and infra-cardiac
tissues. Score 0, if there is no infra-cardiac radioactivity or lower than myocardial radioactivity; score 1, if
infra-cardiac radioactivity equal to or higher than myocardial radioactivity. A qualitative assessment was
made by determining whether the infra-cardiac activity interferes the MPI interpretation. The assessments
were made by three nuclear medicine specialists with more than 3 years experiences in nuclear
cardiology. Images were presented randomly to interpreters who were blinded to clinical history of the
subjects. The agreement reached when there is a consensus between minimal two nuclear medicine
specialist.

All procedures performed in this studies that involving human participants were approved and carried out
in accordance with the ethical standards of the Health Research Ethics Committee of Dr. Hasan Sadikin
General Hospital Bandung (West Java – Indonesia) and/or national research committee. Ethical Approval
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Number: LB.02.01/X.6.5/311/2020. Written informed consent was obtained from all the patients those
were enrolled in the study.

Results
A total of 60 subjects (30 males and 30 females) with age of between 29–80year old (mean age:
53.3year old) were included in this study. All subjects achieved at least 85% of maximal heart rate in
stress test MPI procedure. Subject characteristics were shown in Table 1.

 
Table 1

Subjects characteristics and results
Characteristics Water (n = 30) Milk (n = 30)

Male 16 14

Female 14 16

Age (years old) 28–80 (mean: 48.7) 39–71 (mean: 58.3)

Both semi-quantitative and qualitative assessments, were done in both groups. The result showed, there
was no physiological infra-cardiac organ tracer uptake in both groups, which caused interference in both
groups as shown in Fig. 1, Fig. 2, Table 2, and Table 3.

 
Table 2

Intensity of infra-cardiac and
myocardial tracer uptake

  (0) * (1) **

Milk 30 (100%) 0

Water 30 (100%) 0

*) There is no infra-cardiac radioactivity or lower activity than myocardial radioactivity.

**) Infra-cardiac radioactivity equal to or higher than myocardial radioactivity.
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Table 3
Interference of infra-cardiac tracer

uptake on interpretation

  Interfere Not Interfere

Milk 0 30 (100%)

Water 0 30 (100%)

Discussion
CAD is the most common type of cardiovascular disease and the main cause of mortality and morbidity.
Radionuclide myocardial perfusion imaging can be used to determine the presence of CAD, give risk
strati�cation and to guide management of patients with known disease [11, 12]. Single Photon Emission
Computed Tomography (SPECT) MPI using 99mTc-Sestamibi (MIBI) is cost effective than any other
diagnostic modalities and more accurate than exercise ECG in detecting myocardial ischemia. It can be
used to evaluate myocardial viability before revascularization and following-up after revascularization
such as coronary artery bypass graft or angioplasty [2–4]. MPI was con�rmed to be highly effective in the
diagnosis of CAD, with sensitivity of 85–95%, speci�city of 75%, and a normalcy rate of 88% [2].

Stress images in SPECT may help determine the degree of inducible ischemia or viable myocardium. This
viable myocardium will get advantage if the patient undergo revascularization [13].

According to European Association of Nuclear Medicine (EANM) guidelines, the exercise stress test is
preferred than pharmacological stress. Exercise stress allows evaluation of imbalance between oxygen
supply and demand due to impaired �ow reserve. It can identify the ischemic area related to heart
workload. Images should be acquired 30–60 minutes after injection to allow adequate hepatobiliary
clearance [14]. Meanwhile, according to SNMMI guideline, stress imaging should be taken between 15–60
minutes post-tracer injection [15]. The acquisition time we used in this study was 30 minutes after tracer
injection.

High liver, bowel or gastric tracer uptake can interfere interpretation of MPI, especially the inferior wall and
lead to false positive interpretation in normal MPI. Although this phenomenon can be reduced using
iterative reconstruction and attenuation correction, a high tracer uptake around the heart may disturb the
myocardial tracer uptake evaluation [5, 6]. Some centers ask the patients to consume fatty meal between
injection and imaging time to increase clearance of tracer from the liver and gallbladder. In patient with
retrograde passage of tracer from duodenum to stomach or the tracer reach the transverse colon, this
maneuver may be counterproductive [14].

In our department, the standard stress SPECT MPI protocol is to drink 500 mL milk after MIBI injection 30
minutes before acquisition. However, some patients complain of diarrhea and abdominal discomfort
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after drinking the milk. Fluid intake is also believed can be used to remove intestinal activity from the
subdiaphragmatic area [14].

In this study, we asked subject to drink 500 mL milk for the �rst group, and 330 mL of water for the
second group following MIBI injection. We exclude subject who have history of �uid restriction, consume
pro-motility drug such as metoclopramide, because it can increase the gastrointestinal tracer uptake
activity.

Our study showed that water was as good as milk in reducing the infra-cardiac tissue tracer uptake. This
result was similar to a prospective study conducted by Hoffman et. al. Their study demonstrated that
there was no difference between milk and water on MPI interpretation [16]. Several previous studies have
been conducted to �nd a substitute for milk in MPI procedure. Hurwitz et. al. using milkshake and found
that decreased in infra-cardiac tracer uptake was due to volume of stomach [17]. Boz et. al. gave normal
meal and drink 200–300 mL water 10–15 minutes before imaging. They hypothesized that �lled
stomach will push the intestinal caudally and set apart intestinal from myocardium [18]. Hara et. al. used
100 mL of soda water in their study, and their results showed that the mean inferior wall to abdomen
count ratio was signi�cantly higher in the soda water group than control [19]. Thomas et. al. also found
the same result on their study about the use of carbonated water in reduction of adjacent gastric activity
[20].

All of those previous studies showed that soda water, milk, and water could be used to minimize the infra-
cardiac tracer uptake which can interfere interpretation of SPECT MPI.

Our qualitative assessments showed that both water and milk reduced physiological infra-cardiac organ
tracer uptake and no difference in semi-quantitative assessment or in interpretation of the MPI result.
Therefore, for patients with history of lactose intolerant, they can drink water instead of milk to get high
quality MPI result with more convenience.

Conclusion
Drink water is an alternative approach to reduce physiological infra-cardiac organ tracer uptake in stress
SPECT MPI.

List Of Abbreviations
1. CAD: Coronary Artery Disease

2. EANM: European Association of Nuclear Medicine

3. MIBI: 99mTc-Sestamibi

4. MPI: Myocardial Perfusion Imaging

5. SPECT: Single Photon Emission Computed Tomography
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�. WHO: World Health Organization
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Figures

Figure 1

Male 66 years old who received milk after MIBI injection (A): in short axis, there is no interference from
infra-cardiac tracer uptake at inferior wall (B): in cinematic display, there was increased clearance of the
tracer from liver and gall-bladder, resulting the decrease of infra-cardiac tracer uptake.
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Figure 2

Male 70 years old who received water after MIBI injection (A): in short axis, there is no interference from
infra-cardiac tracer uptake at inferior wall (B): in cinematic display, showed that water �lled stomach and
push the intestinal caudally and set apart intestinal from myocardium.


