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Kidney donors with Fibromuscular Dysplasia, 

is it time to open the doors?
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Both KDIGO (1)and KDOQI guidelines (2) state that “a donor candidate with atherosclerotic 

renal artery disease or Fibromuscular Dysplasia (FMD) involving the orifices of both renal 

arteries should not donate” a kidney. However, the meaning of “orifices” for FMD is 

somehow uncertain as multifocal FMD mostly affects mid-to-distal segments of renal 

arteries. Furthermore, this recommendation is « not graded » because of the lack of robust 

evidences in the literature. Consequently, nephrologists and transplant surgeons are often 

faced with a dilemma when counselling potential kidney donors in whom FMD has been 

found incidentally on pre-surgery screening tests or peri-operatively. As a result, practices 

across the world vary, with donation less likely to proceed unless FMD was undetected prior 

to surgery, the degree of FMD is deemed mild or as a last resort.  

In this context, the study by Adrogue et al (3) provides interesting data on long-term 

outcomes of kidney donors with FMD. The data come from the Renal and Lung Living Donor 

Evaluation (RELIVE) NIH- sponsored initiative (4) which reports long-term outcomes (mean 

follow-up: 15.5 +- 8.9 years)  in a large number of kidney donors (n= 8922) from 3 large US 

Academic Centres collected over a long period of time (1963- 2007). In the current analysis 

(3), 113 donors with FMD were compared to 452 propensity score-matched donors without 

FMD. Donors with FMD did not demonstrate a significantly increased risk of hypertension 

on follow- up (22.2% vs 19.8% in donors without FMD). While they had an almost twice 

higher rate of proteinuria compared to the whole cohort (20.6% vs 13.7%, p=0.04), this 

difference was no longer significant after propensity score matching. Furthermore, it did not 

translate into a higher rate of chronic kidney disease defined as an eGFR <60ml/min / 
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1.73m2, and none of the donors with FMD developed end-stage kidney disease during 

follow-up.  Finally, the incidences of cardiovascular disease (defined as the occurrence of 

myocardial infarction, congestive heart failure, transient ischemia attack, stroke, or need for 

coronary or peripheral arterial intervention) and death were similar in both groups (13.3% 

FMD donors vs 12.9% no FMD donors and 5.3% FMD donors vs 7.3% no FMD donors, 

respectively).  

In summary, the study of Adrogue et al (3) shows that donors with FMD have similar long 

term renal and cardio-vascular outcomes compared to donors without FMD. These results 

are in line with those observed in smaller, previously published studies. Gonzalez Suarez et 

al (5) reported 15 year data on 38 donors with FMD (35 % with bilateral disease) of a total of 

2250 kidney donors. Whilst donors with FMD were more likely to display lack of nocturnal 

dipping on follow up (46% vs 35%, p= 0.007), higher rates of hypertension and albuminuria 

were not found compared to controls without FMD, despite donors with FMD being older 

than controls. Cragg et al (6) found 26.3% of 19 FMD donors vs 26.6% of 30 FMD non-donors 

developed hypertension, implying no difference in the likelihood of donation resulting in 

progression to hypertension in patients with FMD. Unlike Adrogue et al (3) this was 

considerably higher in comparison to 6.1% age- and sex-matched individuals without FMD 

over 7.1 years (6). However, the numbers of control subjects without FMD were 

considerably smaller (n= 49) in the paper by Cragg et al (6). After a mean follow up of 4.5 

years, Indudhara et al (7) found none of 19 patients with FMD who underwent nephrectomy 

developed hypertension, proteinuria or deterioration of renal function after 4.5 years follow 

up. Follow up of 11 of 18 subjects with FMD who did not go on to donate a kidney showed 

that no patients developed hypertension compared to baseline. This paper looked at the 

Page 3 of 10 Nephrology Dialysis Transplantation

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

D
ow

nloaded from
 https://academ

ic.oup.com
/ndt/advance-article/doi/10.1093/ndt/gfab181/6276881 by universite catholique de louvain user on 18 M

ay 2021



4

phenotype of FMD lesions more closely, categorised lesions into 4 grades and excluded the 

two most severe grades from donation. When FMD was present bilaterally, nephrectomy on 

the side with more advanced disease was conducted. Outcomes in recipients were not 

reported except that there were no major medical or surgical complications post 

operatively.   

Given the worldwide organ shortage (8) these results definitely need to be taken into 

consideration as they suggest that at least some patients with mild, silent FMD could be 

eligible for living kidney donation, and thus increase the pool of available kidney grafts. 

Indeed, the prevalence of silent renal artery FMD in several cohorts of kidney donor 

candidates totalizing over 5000 subjects varied between 2.3% to 6.6% (9). Therefore, all 

large kidney transplantation centres have or will at some point face the dilemma of whether 

to accept kidney donation from a subject with renal FMD or not.

However, before opening the doors, several limitations in the evidence generated by 

Adrogue et al (3) need to be discussed.

Firstly, the exact definition and the methods used to diagnose FMD are not well defined and 

the extension of FMD (and possible presence of related aneurysms or dissections) to other 

arterial beds is not known.  Important Information such as the type of FMD –multifocal or 

focal- with its implications for prognosis (10) (11) are not available.  It is also unknown 

whether some candidates with FMD were excluded from donation because the disease was 

deemed too severe. Furthermore, the inclusion period is very long (1963-2007). During 

these decades, knowledge about FMD, diagnostic criteria and work-up have considerably 

evolved. In particular, the concept that FMD is a systemic arterial disease with frequent 

multivessel involvement was not widespread before the seminal publications of Olin et 
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al.(12) and  Plouin et al.(13), and systematic head-to-pelvis vascular scanning as 

recommended in the International FMD Consensus (14) is unlikely to have been performed 

before the last decade, and was probably not systematic even afterwards, particularly in 

asymptomatic subjects. 

While it may be hypothesized that candidate donors in whom renal FMD  was diagnosed 

during evaluation for kidney donation, in the absence of related symptoms or complications, 

are unlikely to have a widespread or severe disease, and most FMD experts consider that 

FMD is not or seldom a progressive disease(15), this remains to be demonstrated. 

Therefore, the conclusions of the study by Adrogue et al. (3) cannot be readily extrapolated 

to candidates to kidney donation with previously known FMD diagnosed on the occasion of 

hypertension, or even less to patients with FMD complicated by carotid dissection or stroke.

Along the same lines, while it has been recently shown that patients with FMD are at higher 

risk of pregnancy-related complications such as gestational hypertension, preterm birth and 

to a lesser extent preeclampsia (16) whether this risk would not further increase after 

kidney donation would also deserve careful investigation.

Secondly, while the authors describe an increased risk of open nephrectomy, right kidney 

donation and having a single artery in the non-donated kidney in donors with FMD, peri-

operative complications are not elaborated in the paper (3).  Interestingly, they report that 

the left kidney was most often left in place, possibly because, in agreement with textbook 

knowledge on FMD it was less often or less severely affected by FMD. However, again, 

specific detail on the extent of FMD or how FMD had afflicted the donated or non-donated 

artery was not reported.  

Page 5 of 10 Nephrology Dialysis Transplantation

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

D
ow

nloaded from
 https://academ

ic.oup.com
/ndt/advance-article/doi/10.1093/ndt/gfab181/6276881 by universite catholique de louvain user on 18 M

ay 2021



6

More generally, large-scale data on surgical complication rates associated with FMD are 

lacking, with very limited case-series or case reports available in the literature showing 

conflicting results and high rate of early intervention in the recipient (17)(18).  Whether 

such cases are representative of the overall, mild renal FMD presentations expected to be 

found during systematic arterial screening for kidney donation is uncertain. Before more 

detailed, wide-scale evidence is available, caution is required. 

Thirdly, though this is clearly beyond the scope of the current study (3), long-term outcomes 

of recipients who received FMD kidney grafts are not reported. This information is 

nevertheless essential, as the ultimate goal of living donation is to treat a patient with 

kidney failure in the hope to improve his/her survival probability and quality of life. To the 

best of our knowledge, the largest study with longer follow-up was published by Kolettis et 

al(19) . They analysed the outcomes of recipients in 36 donor-recipient pairs. Donation 

proceeded in 10 patients with bilateral FMD and 8 with moderate FMD (defined as arterial 

irregularity with less than 50% stenosis). No donation of a kidney with severe FMD (>50% 

stenosis) was conducted. There were no vascular complications postoperatively. Graft 

survival over 37 months was 89% and none of the transplants lost were due to FMD. 

In conclusion, the current article by Adrogue et al. (3) is a valuable contribution to the 

literature and the largest study on the outcome of living kidney donors with FMD so far.  It 

provides important data regarding the favourable long-term cardiovascular and renal safety 

for selected kidney donors afflicted by FMD. These data suggest that some patients with 

mild FMD involvement and clinically asymptomatic might be eligible for kidney donation. 

However, many challenging questions remain, such as the prevalence of multivessel 

involvement and natural history of FMD in subjects with incidentally discovered/ ‘silent’ 
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FMD, the degree of structural FMD anomalies regarded as acceptable for kidney donation, 

the potential related risk of a subsequent arterial event in other vascular beds in donors 

with known FMD,  and the surgical procedures to apply for patients with bilateral renal FMD 

and/or FMD including involvement of aortic and iliac vessels. Long term, large-scale 

prospective studies of renal and cardiovascular outcomes in both kidney donors with FMD 

and their recipients would allow clearer guidance on the pro and cons of kidney donation in 

patients with FMD. In the meantime, the benefits and potential harms of the procedure 

should be carefully weighed on a case-by-case basis, taking into account both the donor and 

recipient’s perspectives, preferably in the context of a multidisciplinary discussion including 

an FMD specialist. Whilst waiting for additional evidence, we propose a conservative set of 

criteria to take into account before considering kidney donation in a subject with FMD 

(Table).
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Table

Tentative arguments supporting kidney donation in a subject with FMD

(to be discussed on a case-by-case basis and updated according to the evolution of knowledge)

 No other suitable living kidney donor
 Mild FMD disease 
 No or mild hypertension
 Few or no “classical” cardiovascular risk factors (smoking, obesity, dyslipidemia….)
 Unilateral or predominantly unilateral renal FMD lesions (in this case the un- or less 

affected artery/kidney should be left in place)
 No or mild FMD lesions in other arterial beds
 No dissection or aneurysm of renal or extra-renal arterial beds (head-to-pelvis CT or 

MR-angiography required)
 No pregnancy considered after donation
 Written informed consent from both donor and recipient
 Agreement from both donor and recipient to be included in a prospective long-term 

registry

FMD: fibromuscular dysplasia
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