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Supplementary information 
Supplemental data 1 
Association between the type of dermal backflow pattern and the lymph nodes 
around the clavicle in each lymph flow pathway case 
a. Ten cases out of 20 are classified under type I or II of DBF in the LN (+) 
column, while only 2 out of 15 are classified under type I or II in the LN (-) 
column. 
b. Seven cases out of 11 are classified under type I or II of DBF in the LN (+) 
column, whereas only 2 out of 29 are classified under type I or II in the LN (-) 
column.  
c. Six cases out of 7 are classified as type IV or V in the LN (+) column, whereas 
17 out of 22 are classified under type IV or V in the LN (-) column. In other words, 
there are only few cases of type I or II of DBF patterns in both columns. 
LN (+): lymph nodes around the clavicle were observed; LN (-): no lymph node 
was visualized around the clavicle 

 
Supplemental data 2 
Association between the severity and the lymph flow pattern in lymph node 
positive group and negative group 
a: Lymph node positive group (Fisher’s exact test, p = 0.00961); b: Lymph node 
negative group (Fisher’s exact test, p = 0.233) 
 
Supplemental data 3a 
Cine single photon emission computed tomography-computed tomography 
lymphoscintigraphy (SPECT-CT LSG) data of a patient with secondary upper 
limb lymphoedema on the left. 
The lymph flow pathway is categorized into ‘deep dominant’ because a high 
level of accumulation of the tracer is observed near the bones or in the muscle 
layer. On the other hand, little accumulation is seen around the left clavicle. 
The warm colors indicate higher accumulation of contrast media of the tracer of 
lymph while the cold colors express fewer accumulation of lymph. This color 
coding is adopted to the following cine images.    
Supplemental data 3b 
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Reconstructed PA view of the SPECT-CT LSG images of the same patient. 
No dermal back flow is observed both in the forearm and in the upper arm; 
therefore, this case is considered to be type I of dermal back flow pattern. 
 
Supplemental data 4a 
Cine SPECT-CT LSG data of a patient with secondary upper limb lymphoedema 
on the right. 
The lymph flow pathway of this patient is considered to be ‘superficial dominant’ 
because the accumulation of the tracer in the subcutaneous layer is higher than 
in the muscle layer at any level of the right upper limb. The same condition is 
observed on the opposite side in the left arm.  
 
Supplemental data 4b 
The reconstructed PA view of the SPECT-CT LSG images of the same patient. 
Dermal back flow is observed both in the forearm and in the upper arm; therefore, 
this case is considered to have type III pattern of dermal back flow. 
 
Supplemental data 5a 
Cine SPECT-CT LSG data of a patient with secondary upper limb lymphoedema 
on the left. 
The lymph flow pathway is categorized into the ‘complex type’ because the 
accumulation of the tracer is observed both in the subcutaneous layer and in the 
muscle layer except for the DBF part. Connections between a deep pathway and 
a superficial pathway are observed in the left upper arm. In addition, the lymph 
nodes around the clavicle are negative in these images.  
 
Supplemental data 5b 
The reconstructed PA view of the SPECT-CT LSG images of the same patient of 
data 5a.  
Dermal back flow is observed in the forearm and in the upper arm around the 
elbow; therefore, this case is considered as having a type III pattern of dermal 
back flow. 
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Supplemental data 6a 
Cine SPECT-CT LSG data of a patient with secondary upper limb lymphoedema 
on the left. 
The lymph flow pathway is regarded as ‘complex type’ because the 
accumulation of the tracer is observed both in the subcutaneous layer and in the 
muscle layer except for the DBF part. Connections between a deep pathway and 
a superficial pathway are observed in the left forearm. The intensity and the 
localization of the signal in the subcutaneous layer and the muscle layer are 
almost equal.  
 
Supplemental data 6b 
The reconstructed PA view of the SPECT-CT LSG images of the same patient of 
data 6a. 
As dermal back flow is observed only in the forearm, this case is considered to 
be type IV of dermal back flow pattern. The lymph nodes around the clavicle are 
not visualized in this image.  
 
Supplemental data 7a 
Cine SPECT-CT LSG data of a patient with secondary upper limb lymphoedema 
on the right. 
The lymph flow pathway of the right upper limb is classified into ‘superficial 
dominant’ because the accumulation of the tracer is mainly observed in 
subcutaneous layer. Accumulation of the tracer is also obvious around the right 
clavicle. 
 
Supplemental data 7b 
The reconstructed PA view of the SPECT-CT LSG images of the same patient of 
data 7a.  
As dermal back flow is observed nowhere, this case is regarded as having a type 
I pattern of dermal back flow. The lymph nodes around the clavicle are visualized 
in this image as the opposite side. 
 
Supplemental data 8a 
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Cine SPECT-CT LSG data of a patient with secondary upper limb lymphoedema 
on the right.  
The lymph flow pathway is categorized into ‘deep dominant’ because a high 
level of the accumulation of the tracer is observed near the bones or in the 
muscle layer. A little accumulation is seen around the left clavicle. 
 
Supplemental data 8b 
The reconstructed PA view of the SPECT-CT LSG images of the same patient of 
data 8a.  
As dermal back flow is observed in the hand and around the wrist, this case is 
regarded as type V pattern of dermal back flow. Fewer lymph nodes around the 
clavicle are visualized in this image than in the image of the opposite side. 
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Supplemental data 1 
Association between the type of dermal backflow pattern and the lymph nodes 
around the clavicle in each lymph flow pathway cases	
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Supplemental data 2  
 Association	between	the	severity	and	the	lymph	flow	pattern	in	lymph	node	positive	group	and	negative	group	
  a: lymph node positive group (Fisher’s	exact	test:	p = 0.00961)    b: lymph node negative group (Fisher’s	exact	test:	p = 0.233)	
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Supplemental data 3b
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Supplemental data 8b
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