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R e j e c t i o n

Monitoring of Human Uterus Transplantation With Cervical 

Biopsies: A Provisional Scoring System for Rejection

J. Mölne, V. Broecker, J. Ekberg, O. Nilsson, P. Dahm-Kähler, M. Brännström

American Journal of Transplantation

Volume 17 Issue 6 Pages 1628-1636 (June 2017) 

DOI: 10.1111/ajt.14135
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Figure 2: Schematic illustrations of rejection patterns and grading 
system in cervical biopsies.

(A) Normal cervical biopsy with few inflammatory cells. 

(B) Borderline changes. Small nests of inflammatory cells, 
dominated by lymphocytes, can be seen at the stromal–
epithelial interface. 

(C) Grade 1 rejection. A mixed inflammatory infiltrate at the 
stromal–epithelial interface is dominated by lymphocytes. 
There is low-grade stromal inflammation and edema. 

(D) Grade 2 rejection. A moderate interface inflammatory 
infiltrate with intraepidermal influx of inflammatory cells is 
dominated by lymphocytes and has some neutrophils. There is 
often a reduced surface epithelial thickness and a marked 
mixed stromal inflammation with an edema. 

(E) Grade 3 rejection. There is a significant diffuse, mixed 
inflammatory cell infiltrate dominated by lymphocytes, with a 
presence of neutrophils and eosinophils. Apoptotic bodies, 
epithelial erosions/ulcerations, and focal necrosis can be seen. 
The stromal infiltrate (mixed) is intense and continuous.





Figure 1: 

American Journal of Transplantation 2017 171628-1636DOI: (10.1111/ajt.14135) 
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Donor Imaging

Had to sacrifice of posterior branches of internal iliac artery 

– can lead to gluteal claudication



Transplant
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First biopsies

Surface disruption Ischemia x 20 mag Ischemia x40 mag
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Rejection @ 9 weeks

Stromal 
inflammation

Apoptosis Perivascular 
lymphoid



A p o p to s i s
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R e j e c t i o n  –
e x p e r i e n c e  f r o m  
D a l l a s

Generally, there are 3 time points where rejection episodes are likely to occur: 

1. During the first month post-transplant;

2. During the stimulation leading up to embryo transfer (ET);

3. After the delivery of a baby.
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E th i c a l  d e b a t e

“Medical advances in treating infertility and helping women to 
get pregnant have sparked widespread ethical debate, with 
some critics saying scientists shouldn't "play God". Others 
question the morality of spending huge sums to enable women 
to get pregnant when they have the option to adopt.”
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r i s k
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F u tu r e  d i r e c t i o n s

• R e c i p i e n t s  w i t h  p r i o r  m a l i g n a n c y
• C o m p l e t i o n  h y s t e r e c t o m y  f o r  C I N  / 

c e r v i c a l  c a n c e r  – 5  y e a r s ?
• H y s t e r e c t o m y  a t  3  y e a r s  f o r  e m b r y o n a l  

s a r c o m a  – 2 0  y e a r s ?
• P o s t  i r r a d i a t i o n  s a r c o m a s

• L: In Dallas and other centres, they do not have a no blanket rule, however they included a 
patient who had stage 1b cervical cancer 7 years prior to the transplant. She has delivered 
two babies. Most centres would accept these kinds of patients.
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F u tu r e  d i r e c t i o n s

• T r a n s g e n d e r  p a t i e n t s

G: Cooperated with the Rush centre in Chicago, which is a large transgender centre. Including 

transgenders is not supported in Dallas, and it is not possible to perform these surgeries. In the 

Rush centre, there been a proposal that female to male transgender people would be the person 

donating to a male to female transgender. 

L: There is also a huge centre in Belgium, who have been looking into this. They have removed a 
uterus from a female to male transgender, and in the future may potentially look at transplanting the 
uterus into a trans female. Surgically it is possible, as is achieving a pregnancy, however the ethical 
component remains the challenging factor
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A c k n o w l e d
g e m e n t s

A n th o n y  M a r r e n                  P r i n c i p a l  i n v e s t i g a t o r

Y i n g  L i

D a n a  G e o r g e v s k y

R E I  &  G y n a e c o l o g i s t

T r a n s p l a n t  C o o r d i n a t o r  
T i n a  M a r i n e l l i

R e b e c c a  D a v i s

I n f e c t i o u s  D i s e a s e  C o n s u l t a n t

I n f e c t i o u s  D i s e a s e  C o n s u l t a n t

N e i l  C a m p b e l l

K a t e  W y b u r n                       
G y n a e c o l o g i s t  a n d  O b s t e t r i c i a n  
R e n a l  P h y s i c i a n

S o p h i e  H a r m o s                        R e n a l  F e l l o w

A g n e s  C h a n                       P s y c h i a t r i s t

S a l l y  A n n  H e a n e y             F e r t i l i t y  C o u n s e l l o r

J e r o m e  L a u r e n c e              T r a n s p l a n t  s u r g e o n

S u r y a  K r i s h n a n                 G y n a e c o l o g i s t  
D a v i d  R o b i n s o n

J o n a t h a n  C a r t e r

L y n d a l  A n d e r s o n

K e i t h  L i y a n a g a m a

L i z a  J o h a n n e s s o n

G i u l i a n o  T e s t a

R a j i t  N a r a y a n                                                       

V a s c u l a r  s u r g e o n

C l i n i c a l  d i r e c t o r  
P a t h o l o g i s t

A n a e s t h e t i s t

P r i n c i p a l  I n v e s t i g a t o r  - D a l l a s   
T r a n s p l a n t  s u r g e o n  – D a l l a s

M a t e r n a l  F e t a l M e d i c i n e  s p e c i a l i s t  

T r a c e y  L u t z

Y u  X u a n  K i t z i n g                      
N e o n a t o l o g i s t

Radiologist


