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Objective: Polytetrafluorethylene (PTFE) shunts are used to 

ensure pulmonary blood flow in children presenting with 

complex congenital heart defects. Recently, heparin coated 
shunts are available and are believed to improve inherent 

shunt problems such as thrombosis and and incomplete 

neointima formation or occlusion. We aimed at comparing 

the potential histopathological differences of the neointima in 

uncoated (UCS), and heparin coated (HCS) PTFE grafts.

Materials and methods: 13 shunts (6 UCS, 7 HCS) were 

explanted. The specimens were fixed in formalin and 

embedded in paraffin or in methylmethacrylate. Tissues 
were characterized by standard and immunohistochemical

staining. The thickness of pseudointima proliferation was 

graded as follows: 0=no cell layers, 1= few layers<100µm, 

2=partial layers >100µm, 3=complete layers <300µm, 

4=complete layers >300µm, 5=occlusion.

Results: Mean shunt size was 3.4
�
0.2 mm in UCS, and 3.1

�
0.2 mm in HCS (p=0.053). Mean time of implantation was 

163
�
75 days in UCS, and 97

�
52 days in HCS (p=0.091). There were no significant differences in the proportion of patients 

with functionally single ventricle, body surface area, age at implantation, or implantation type, between both groups. Shunt 
occlusion did not occur. Unplanned shunt explantation due to cyanosis was performed in 1 patient in each group. Partial 

thrombus formation was observed in 1 UCS (p=0.462). There was complete endothelialization in 50% of UCS, and 86% of 
HCS (p=0.266). The grade of pseudointima proliferation was 1.8

�
0.4 in UCS, and 1.7

�
0.5 in HCS (p=0.646).

Parameter Non 
coated 
shunt 
n=6

Coated 
Shunt 
n=7

p 
value

Not elective Explantation 1 1 1.000

Occlusion 0 0

Partial thrombus formation 1 0 0.462

Total vs. partial endothelialization 3 / 3 6 / 1 0.266

Inflamatory response 6 7

Neointima proliferation grade 1.8�0.
4

1.7�0.5 0.646

Parameter Non 
coated 
shunt 
n=6

Coated
Shunt n=7

p 
value

Gender male 6 3 0.070

BSA at implantation 0.20�0.02 0.20�0.0
2

0.946

SV 4 3 1.000

Shunt size [mm] 3.4�0.2 3.1�0.2 0.053

Age at implantation [days] 20�11 36�32 0.256

Time implanted [days] 163�75 97�52 0.091

Conclusions: The histopathological work-up of PTFE shunts revealed equally partial endothelialization and discrete 
pseudointima proliferation in both groups. The process of endothelialization may be faster in HCS. However, this small 

series could not demonstrate a superiority of HCS over UCS.

Figure (a): superficial adherence of thrombotic material (T) to the PTFE membrane (PTFE) with typical fibrin fibres (slim arrows) with included blood cells 
next to pseudointima (PI) – patient #1360; time implanted 104 days; hematoxylin-eosin stain.  (b): few histiocytes (macrophages) forming foreign body giant 
cells (bold arrows) adjacent to the PTFE material – patient #1379; time implanted 112 days; Richardsons � stain.  (c): immunohistochemical staining with 

antibodies against CD-31 (endothelium – brown colour) – patient #1315; time implanted 78 days. (d): positive staining (brown colour) of cells with antibodies 
against smooth muscle actin demonstrating typical myofibroblasts forming the pseudointima – patient #1224, time implanted 200 days.


