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What is Cardiac Amyloidosis?
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Diagnostic Algorithm of Suspected 
Cardiac Amyloidosis
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•������
����������������������������������symmetric 
renal counts in planar images should be minimized.

99mTc-Pyrophosphate Scintigraphy

����������������
�­���������

Planar imaging
- Anterior planar
- Left anterior oblique (LAO)
- Left lateral

Strongly recommended
- Minimize the influence of blood pool retention
- Enhance the diagnostic accuracy (especially 

SPECT/CT)
- The most balanced diagnostic performance in 

terms of sensitivity and specificity

SPECT/CT

99mTc-PYP
injection

1hr 3hr

- Exclude blood pool activity
- Highlight di�erences in 

myocardial uptake patterns
(e.g., absent, focal, di�use, 
focal-on-di�use)

Diagnosis of 
ATTR-CM

Timing

Key considerations

If blood 
activity is low
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99mTc-Pyrophosphate Scintigraphy

��������������������������������������������������������
��
�

������������������������������������������������
�������������������������������������������������������������
�������������������
�����������������������
�����������������
��­��������������������������������������������������������
«�������������������������������������������
�������
�����������������£���	���¬�¢�©���

�����������������������������¤������������¤£¡�¤




�������������������������������­����
���������������������������������£��������
���������������������������������
������������������������������������������
���������������������������������������
��������������������������������������

���������������
�����������������������
����������������£�¡���	�££�����
�������¤£�£��������£��_¡���	����¡�����

10

99mTc-Pyrophosphate Scintigraphy
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Determining ROI on anterior planar images

Heart ROI

・��������a circular or elliptical region��
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・�Similar size to the heart ROI
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•�Interpretation should not rely solely on H/CL ratios��
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(= mean counts of the heart ROI / mean counts of the CL ROI)

>1.51-hour images

≥1.33-hour images
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99mTc-Pyrophosphate Scintigraphy

Indicators of a positive PYP scan

Mild washout of 
the tracer

H/CL ratio = 1.99 H/CL ratio = 1.92
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Utilizing 99mTc-PYP Scan and SPECT/CT for 
ATTR-CM with Acquisition Parameters (1/2)
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Standardized Reporting of 99mTc-PYP scan 
for CA
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Utilizing 99mTc-PYP Scan and SPECT/CT for 
ATTR-CM with Acquisition Parameters (2/2)
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Typical Case 1

Grade 0
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Raising Suspicion
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Raising Suspicion
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Raising Suspicion

������
���­
����
•�LVIDd 48 mm
•�LVIDs 30 mm
•�IVSd 12 mm
•�LVPWd 11 mm
•�LVEF 68.5 %
•�LA 35mm
•�Aortic regurgitation, moderate
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Differential Diagnosis
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Differential Diagnosis with 
99mTc-PYP Scan
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LAO

Anterior

Left lateral

H/CL ratio interpretation
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H/CL ratio = 1.67
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��	���������������
Imaging demonstrated uptake within the cardiac chambers (blood pool).
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Visual intepretation
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Typical Case 1

Differential Diagnosis with 
99mTc-PYP Scan
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Typical Case 2

Grade 1
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Raising Suspicion

Molecular genetic testing revealed TTR A97S gene mutation
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Typical Case 2

Raising Suspicion
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• Normal LV size
• IVSd 9 mm
• LVEF 60 %
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Differential Diagnosis with 
99mTc-PYP Scan

��	���������������
Equivocal PYP scan: myocardial uptake < rib
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���������������­��

H/CL ratio was just around the cuto�

H/CL ratio interpretation
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Typical Case 2

Differential Diagnosis with 
99mTc-PYP Scan
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Typical Case 3

Grade 2

��������

•����¢�������������������������
���	�
�

�����	����	�

•��£���
�������������������



Raising Suspicion
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• Old anterolateral myocardial infarction
• Borderline prolonged QTc
• First-degree AV block
• Sinus rhythm with supraventricular bigeminy

30
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Typical Case 3

Raising Suspicion
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Raising Suspicion

������
���­
����
•�LVIDd 26 mm
•�LVIDs 17 mm
•�IVSd 16 mm
•�LVPWd 14 mm
•�LVEF 66 %
•�LA 30 mm
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• Marked  �����­�����	�����	��	����	������
 involving LV, RV, 
and RA: endocardial enhancement of LV; transmural 
enhancement of RV and RA.

• Relative sparing of LV basal and free wall with less 
enhancement.

• ������������
�������������� (mean: 1,292 ms).
• ������­	�����	�����	�
����� (mean: 68%).
• LVEF 51.5 %

­�������������������­�����������	���������	���������������������
	����	�������

���

Typical Case 3

Raising Suspicion
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Differential Diagnosis with 
99mTc-PYP Scan

���	�
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H/CL ratio interpretation

1-hour planar 3-hour planar
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H/CL ratio at 1-hr is 2.22; at 3-hr is 1.80.
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Di�use myocardial uptake with focal uptake in the septum and RV.
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Visual intepretation
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Typical Case 3

Differential Diagnosis with 
99mTc-PYP Scan & Biopsy
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Differential Diagnosis with Biopsy
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Typical Case 4

Grade 3



Raising Suspicion
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• Atrial fibrillation
• Left axis deviation
• r/o, Inferior infarct and anterolateral infarct

�����
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Typical Case 4

Raising Suspicion
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Raising Suspicion

������
���­
����
• IVSd 17 mm
• LVPWd 16 mm
• LVEF 42.9 %
• Regional wall motion abnormality over basal segments

���

• Concentric LVH
• Large amount pericardial e�usion
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Differential Diagnosis



Differential Diagnosis with 
99mTc-PYP Scan
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Marked myocardial uptake greater than rib activity

H/CL ratio interpretation
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H/CL ratio is 1.7089.
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��	���������������
SPECT/CT also showed di�use myocardial uptake, greater than rib activity.
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Visual intepretation
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Typical Case 4

Differential Diagnosis with 
99mTc-PYP Scan
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Differential Diagnosis with Biopsy
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Special Case 1

Grade 1 - Sarcoidosis
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Raising Suspicion
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Atrioventricular dual paced rhythm

Special Case 1

Raising Suspicion
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• IVSd 13 mm
• LVPWd 12 mm
• LVEF 43 %
• Apex and basal septal regional wall motion abnormality.

Diffuse LGE

Raising Suspicion
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• Di�use LGE
• Myocardial edema
• Elevated T1 value and ECV
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Special Case 1

Differential Diagnosis
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H/CL ratio interpretation
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H/CL ratio is 1.35.
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Differential Diagnosis with 
99mTc-PYP Scan
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Patchy myocardial uptake over apex, basal septum, basal inferior wall, 

generally less than rib activity.
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Visual intepretation
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Special Case 1

Differential Diagnosis with 
99mTc-PYP Scan
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Differential Diagnosis with 
Biopsy & 99mTc-PYP Scan
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Special Case 1

������������



53

�����	���
�����

�����������	�����

�
���	�����	���
•����������
�������¦�������������

��������
•����������������	������������

•����
�����

Special Case 2

Grade 2 AL
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Special Case 2

Raising Suspicion



Raising Suspicion
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• R/o out Anteroseptal infarct
• AF with rapid ventricular response
• Low voltage QRS



•�LVIDd 52 mm
•�LVIDs 36 mm
•�IVSd 12 mm
•�LVPWd 12 mm
•�LVEF 59.8 %
•�LA 51 mm
•�Pericardial e�usion, moderate
•�Mitral regurgitation and Tricuspid regurgitation, 

mild-moderate
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Special Case 2

Raising Suspicion



Differential Diagnosis with 
99mTc-PYP Scan
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H/CL ratio is 1.22

H/CL ratio interpretation
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Visual intepretation
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Special Case 2

Differential Diagnosis with 
99mTc-PYP Scan



Differential Diagnosis
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Special Case 2
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Special Case 3 

Grade 3
Hyperphosphatemia-Related False-Positive
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Special Case 3

Raising Suspicion
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CXR obtained 4 years ago Current CXR:
Interval cardiomegaly is noted
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• IVSd 18 mm
• LVEF 36 %
• Mild mitral annular calcification
• Minimal pericardial e�usion
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Special Case 3

Raising Suspicion
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Raising Suspicion

���
• Moderate depressed LV systolic function. 
• Dilated LV is noted with di�use hypokinesis of LV. 
• T1 mapping showed normal native T1 over left 

ventricle. 
• LGE was not performed due to ESRD.
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•�Myocardial uptake > rib (Perugini score 3)
•�Hyperdense basal septum with intense uptake; di�use 

lung uptake
•�Clinical criteria met for ATTR-CM; TTR gene mutation 

negative

Special Case 3

Differential Diagnosis with 
99mTc-PYP Scan
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RV endomyocardial biopsy performed
(A) H&E: hypertrophied cardiomyocytes, preserved structure
(B) Congo red: no amyloid (no apple-green birefringence)
(C) Masson’s trichrome: no significant fibrosis
(D) Immunostaining: transthyretin negative

Differential Diagnosis with 
Biopsy

���

A B
C D
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The patient had no history of AMI and had never received 
radiotherapy, cardioversion, and he did not have recent 
iron infusion. All the drugs he took in the past years were 
just antihypertensive drugs and those common 
medications used in ESRD management; no drugs of 
cardiotoxicity had ever been used. The false-positive result 
of the PYP scan in this patient was most likely related to 
hyperphosphatemia related metastatic calcification 
myocardium.
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Special Case 3

Documented False-Positive of PYP Scan
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Standardized Reporting of 
99mTc-PYP Scan for CA (1/3)
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Standardized Reporting of 
99mTc-PYP Scan for CA (2/3)
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Standardized Reporting of 
99mTc-PYP Scan for CA (3/3)

 

PYP Imaging Impression 

 Strongly suggestive of ATTR-  
 Not suggestive of ATTR-  
  

 

 

 

Strongly suggestive:  

D 99mTc-PYP with a visual grade of 2 or 3. 

Not suggestive:  

Visual grade of 0. 

Equivocal:  

D  99mTc-PYP , with a visual grade of 1, or 
interpretive uncertainty  grade 1 and grade 2. 

 

 

Additional Recommendation  

 Hematology consult    Repeat imaging    Follow-  

 

 Echo Cardiac MRI
 

 AL  

 

 

 

 

 

Reporting Physician ________________________ 

Date ________________________ 



Clinical Laboratory Reference Ranges
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Source: National Taiwan University Hospital, Far Eastern 
Memorial Hospital, Taipei Veterans General Hospital
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This pocket guide was collaboratively written and edited by five dedicated 
nuclear medicine specialists in Taiwan. With their collective expertise, this 
guide integrates clinical knowledge with practical case examples to 
support diagnostic decision-making in daily practice.

These experts not only contributed to the organization of the content but 
also shared valuable clinical cases to aid in the diagnosis of cardiac 
amyloidosis. Their practical contributions are truly instrumental in 
helping clinicians navigate complex diagnostic scenarios.
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99mTc PYP Scan for 

Diagnosis of ATTR-CM
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