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INTRODUCTION

Kidney transplantation (KT) is considered the best 
treatment option for patients with end-stage renal dis-
ease [1,2]. Due to the increase in the number of patients 
with end-stage renal disease in Korea, the number of 
KTs has also markedly increased [3,4]. Moreover, long-
term allograft survival rates have improved because of 

advancements in immune-suppressant and transplant 
techniques. However, a single transplant seems to be in-
sufficient based on the limited duration of allograft sur-
vival in many patients; therefore, these patients require 
a further transplantation or must return to dialysis [5-8]. 

Many studies have investigated the clinical course of 
re-transplantation and have suggested that a second KT 
procedure shows superior patient outcomes and cost-ef-

1Transplant Research Center, 
2Division of Nephrology, 
Department of Internal Medicine, 
3Department of Surgery, College 
of Medicine, Seoul St. Mary’s 
Hospital, The Catholic University 
of Korea, Seoul, Korea

Received : April 11, 2014
Revised : May 15, 2014
Accepted : July 28, 2014

Correspondence to
Byung Ha Chung, M.D.
Division of Nephrology, Depart-
ment of Internal Medicine, Col-
lege of Medicine, Seoul St. Mary’s 
Hospital, The Catholic University 
of Korea, 222 Banpo-daero, Seo-
cho-gu, Seoul 06591, Korea
Tel: +82-2-2258-6066
Fax: +82-2-536-0323
E-mail: chungbh@catholic.ac.kr

Background/Aims: Patients who undergo repeat kidney transplantations (KTs) 
are considered at high risk for experiencing immunologic and non-immunolog-
ic complications. In this study, we investigated the clinical outcomes, including 
medical and surgical complications, of patients who underwent a third KT at our 
center. 
Methods: Between March 1969 and December 2012, a total of 2,110 KTs were per-
formed at the Seoul St. Mary’s Hospital. Of them, we examined 11 patients who 
underwent a third KT, and investigated the allograft outcomes and complication 
rates. 
Results: The mean follow-up duration after KT was 72.4 ± 78.3 months. The mean 
age at KT was 38.2 ± 8.0 years, and seven patients (63.6%) were males. Nine patients 
(81.8%) underwent living-donor KT. A cross-match test yielded positive results in 
four of the nine patients, and all underwent pretransplant desensitization ther-
apy. After KT, three patients (27.2%) showed delayed graft function. Acute rejec-
tion developed in four patients (36.4%), and surgical complications that required 
surgical correction occurred in three patients. Allograft failure developed due to 
acute rejection (n = 3) or chronic rejection (n = 1) in four patients. Allograft surviv-
al rates at 1, 5, and 10 years were 81.8%, 42.9%, and 42.9%, respectively; however, 
the allograft survival rate at 5 years was > 80% in patients who underwent KT only 
after results of the panel reactive antibody test became available.
Conclusions: Thus, a third KT procedure may be acceptable, although aggressive 
pretransplant immune monitoring and patient selection may be required to re-
duce the risks of acute rejection and surgical complications. 
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fectiveness compared to patients who return to dialysis 
after allograft failure [5,6,9-11]. In addition, patients who 
undergo a second KT procedure have graft survival rates 
similar to those who undergo a first KT procedure [12-
14]. Patients who undergo a third KT procedure will 
likely exhibit distinct characteristics compared to pa-
tients who undergo a second KT procedure because 
of a longer medical and surgical history, which may 
result in immunologic and non-immunologic compli-
cations [15,16]. However, few reports have presented the 
outcomes of a third KT procedure; hence, it is unclear 
whether a third KT is associated with better survival or 
whether this procedure is advisable for patients who ex-
perience a second allograft failure. 

Therefore, in the present study, we investigated wheth-
er a third KT procedure is advisable for patients who ex-
perience a second kidney allograft failure by reviewing 
the clinical outcomes and complications associated with 
a third KT procedure.

METHODS

Between March 1969 and December 2012, a total of 2,110 
KT procedures were performed at Seoul St. Mary’s Hos-
pital. Of these, 1,950 were a first procedure, 149 were a 
second procedure, and the remaining 11 were a third 
procedure. We reviewed the clinical outcomes of pa-
tients undergoing their third KT procedure. Baseline 
characteristics such as sex, age, primary renal disease, 
and the results of immunologic tests (panel reactive an-
tibody [PRA] tests, human leukocyte antigen [HLA] mis-
match number, and cross-match tests) were collected. 
We also collected data on the main immune-suppres-
sant type, dialysis status after previous allograft failure, 
and survival duration of the previous renal allograft.

In addition, we analyzed the clinical outcomes after 
the third KT procedure, including postoperative recov-
ery pattern, development of acute rejection, surgical or 
infectious complications, and allograft survival rates. 
We also compared the allograft survival rate of these 
patients to those of patients who had undergone their 
first and second KT procedures. The Institutional Re-
view Board of Seoul St. Mary’s Hospital (KC13RISI0808) 
approved this study.

Statistical analysis 
Statistical analyses were performed using the SPSS ver-
sion 20.0 (IBM Co., Armonk, NY, USA). Data are present-
ed as means ± standard deviations or counts and per-
centages, according to the data type. Patient and allograft 
survival rates were calculated using the Kaplan-Meier 
method. All tests were two-tailed, and results with a p < 
0.05 were considered significant.

RESULTS 

Baseline characteristics 
The baseline characteristics of the patient populations 
are presented in Table 1. The mean age at the time of the 
third KT procedure was 38.2 ± 8.0 years, and seven of the 
patients (63.6%) were males. The mean follow-up dura-
tion after the third KT procedure was 72.4 ± 78.3 months. 
Nine patients (81.8%) underwent living-donor kidney 
transplantation (LDKT) and two patients (18.2%) under-
went deceased donor kidney transplantation (DDKT). 
Three of the LDKT donors were not related to the re-
cipients. The main immunosuppressive drug was tac-
rolimus in seven patients (63.6%), cyclosporine in two, 
and azathioprine (Imuran, GSK, Philadelphia, PA, USA) 
in two. The mean HLA mismatch number was 3.3 ± 1.4. 
The PRA test was performed in six patients before KT; 
the value was > 50% in four patients (66.7%). The cross-
match test was positive in four of nine patients (44.4%) 
who underwent LDKT. Two of these four patients (pa-
tients 7 and 10) underwent desensitization therapy with 
rituximab, plasmapheresis, and intravenous immuno-
globulin (IVIG) whereas the other two (patients 6 and 9) 
received plasmapheresis and IVIG alone (Table 1).

Clinical characteristics of the previous transplantation
The clinical characteristics of the previous allografts 
were available for 10 patients (Table 1). The mean survival 
duration of the first graft was 37.0 ± 38.2 months, where-
as that of the second allograft was 59.5 ± 60.2 months. 
The mean interval between the first and second KT pro-
cedures was 63.3 ± 53.3 months, whereas that between the 
second and third KT procedures was 81.3 ± 58.1 months. 
After the second allograft failure, nine patients under-
went hemodialysis; the remaining two patients under-
went a preemptive third KT procedure. The donor types 
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for the first and second procedures are shown in Fig. 1; 
grafts from living donors were used during the first and 
second transplantation procedures for most patients, 
similar to patients who underwent a third KT proce-
dure. The causes of the first graft failure were acute re-
jection (7/11, 63.6%) and chronic rejection (4/11, 36.4%), 
whereas the causes of the second graft failure were acute 
rejection (6/11, 54.5%), chronic rejection (4/11, 36.4%;), and 
renal infarction with renal artery thrombosis (1/11, 9.1%).

Clinical outcomes after the third KT procedure

Surgical problems during the third KT procedure
Table 2 shows the surgical problems observed during 
the third KT procedure. A total of seven grafts (63.6%) 
were transplanted at the right iliac fossa, whereas the 
other four grafts (36.4%) were transplanted at the left il-
iac fossa during the third KT. Prior to the third KT, 10 
patients underwent nephrectomy of the previous graft. 

Table 1. Baseline characteristics of the patients

Case
Age/

gender

Primary 
renal 

disease

PRA, 
%

Cross-match 
test

Donor 
type

Previous allograft 
survival month Immunosuppression 

regimen

Pre-
transplant 
desensitiza-

tion
First 

allograft
Second 

allograft

1 32/M CGN No (–) DD  1 .0  1 .8 AZP + steroid No

2 33/M CGN No (–) LURD  22 .0  56 .2 CsA + steroid No

3 23/M CGN No (–) LRD  0  0 AZP + steroid No

4 35/M CGN No (–) LURD  30 .5  22 .8 CsA + steroid No

5 34/F CGN No (–) LRD  36 .0  76 .0 Tac + MMF + 
steroid

No

6 28/F CGN 66.7 T(+), B(+) LRD  22 .9  120 .5 Tac + MMF + 
steroid

PP + IVIG

7 42/M CGN 77 T(+), B(+) LRD  18 .0  28 .0 Tac + MMF + 
steroid

PP + IVIG 
+ RTX

8 40/F CGN 0 (–) LURD  120 .0  0 Tac + MMF + 
steroid

No

9 44/F CGN 100 T(+), B(+) LRD  48 .0  164 .6 Tac + MMF + 
steroid

PP + IVIG

10
54/M CGN 25 B(+) LRD  96 .0  148 .6 Tac + MMF + 

steroid
PP + IVIG 

+ RTX

11 37/M CGN 100 (–) DD  13 .0  36 .0 Tac + MMF + 
steroid

No

PRA, panel reactive an tibody; CGN, chronic glomerulonephritis; DD, deceased donor; AZP, azathioprine; LURD, living unre-
lated donor; CsA, cyclosporine; LRD, living unrelated donor; Tac, tacrolimus; MMF, mycophenolate mofetil; PP, plasmaphere-
sis; IVIG, intravenous immune globulin; RTX, rituximab.

Figure 1. Proportions of donor types of patients undergoing 
their first, second, and third kidney transplantation proce-
dures. Note that most patients received kidneys from living 
donors. DD, deceased donor; LURD, living unrelated donor; 
LRD, living related donor.
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Of these patients, we performed nephrectomy of the 
first and second grafts in three patients, the first graft 
only in four patients, and the second graft only in the re-
maining three patients. Various methods were used for 
vascular anastomosis (Table 2). The right external iliac 
artery and vein were used in five patients (45.5%), where-
as the common iliac artery and vein were used in two 
patients (18.2%). The left external iliac artery and vein, 
right external iliac vein and internal iliac artery, left ex-
ternal iliac vein and internal iliac artery, and right exter-
nal iliac vein and common iliac artery were each used 
in one patient. Surgical complications were observed in 
three patients (27.3%). One patient each had hydrocele 
with testicular necrosis, mild hydrocele, and a surgical 
wound infection with Pseudomonas aeruginosa and Asper-
gillus sp., all of which were treated without sequelae.

Medical problems after the third KT procedure
The total follow-up duration after KT was 72.4 ± 78.3 
months. Three cases of delayed graft function were not-
ed. A total of seven episodes of infectious complications 
developed in five patients, which required hospitaliza-
tion (Table 3). One patient (patient 2) developed dissem-
inated tuberculosis and cellulitis. Another patient devel-
oped a perianal abscess and leukopenia that was resolved 
after discontinuation of mycophenolate mofetil (MMF). 
The remaining three patients developed acute pyelone-

phritis. Acute rejection was observed in four patients 
(36.4%); three of these experienced allograft loss. One 
patient developed chronic pain syndrome, which pre-
sented with leg pain and numbness. 

Allograft and patient outcome after the third KT 
procedure
The patients’ clinical outcomes are presented in Table 3. 
During follow-up, allograft failure developed in a total of 
four patients owing to acute rejection in three patients 
and chronic rejection in one patient. Therefore, the 1- 
and 5-year allograft survival rates were 81.8% and 42.9%, 
respectively. However, none of the patients died during 
the follow-up period. We divided the patients into two 
groups, as follows: cases in which the KT was performed 
prior to the use of tacrolimus and MMF (pre-tacrolim-
us/MMF group; in this group, azathioprine or cyclospo-
rine was used), and cases in which KT was performed 
with the use of tacrolimus and MMF (tacrolimus + MMF 
group). Four patients who underwent KT developed al-
lograft failures, among whom only one patient was in 
the tacrolimus + MMF group; the other three patients 
were in the pre-tacrolimus/MMF group. The allograft 
survival rate was superior in patients in whom tacroli-
mus was used than in those in whom tacrolimus and 
MMF were not used (Fig. 2).

Third allograft survival rates at 1, 5, and 10 years were 

Table 2. Surgical aspects and complications 

Case
Nephrectomy 

of previous graft
Transplantation site Vascular anastomosis site Complication

1 Yes Lt. iliac fossa Common iliac artery and vein Hydrocele with
 testicular necrosis 

2 Yes Rt. iliac fossa Rt. external iliac artery and vein Surgical wound infection

3 Yes Rt. iliac fossa Rt. external iliac artery and vein No

4 Yes Rt. iliac fossa Rt. external iliac artery and vein No

5 Yes Rt. iliac fossa Rt. external iliac vein and internal iliac artery No

6 Yes Lt. iliac fossa Lt.. external iliac vein and internal iliac artery No

7 Yes Rt. iliac fossa Rt. external iliac artery and vein Hydrocele

8 Yes Rt. to middle iliac fossa Rt. external iliac vein and common iliac artery No

9 No Lt. iliac fossa Lt. external iliac artery and vein No

10 Yes Rt. to middle iliac fossa Rt. external iliac artery and vein No

11 Yes Lt. iliac fossa Common iliac artery and vein No

Lt., left; Rt., right.
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81.8%, 42.9%, and 42.9%, respectively. We compared the 
first and second allograft survival rates to that of the 
third allograft. The survival rate of the third allograft 
was higher than those of the first and second allografts 

in these patients (p = 0.034), but the strength of this con-
clusion is limited by the small number of patients in-
cluded in the study (Fig. 3).

Table 3. Clinical outcomes after third transplantation 

Case
Follow-up 

duration, mon
Delayed graft 

function
Acute 

rejection
Infectious 

complication
Other

 complication
Current 
status

Cause of 
allograft failure

1 278.1 (–) (–) No No (–) (–)

2 48.4 (–) (+) Disseminated
 tuberculosis, cellulitis

No HD Chronic rejection

3 70.7 (+) (+) Perianal abscess, 
 leukopenia

No HD Acute rejection

4 1.8 (+) (+) No No HD Acute rejection

5 119.0 (–) (–) Acute pyelonephritis No (–) (–)

6 93.2 (–) (–) Acute pyelonephritis Chronic pain 
syndrome

(–) (–)

7 86.6 (–) (–) No No (–) (–)

8 54.7 (–) (–) No No (–) (–)

9 23.2 (–) (–) No No (–) (–)

10 19.0 (–) (–) No No (–) (–)

11 1.7 (+) (+) Acute pyelonephritis No HD Acute rejection

HD, hemodialysis. 

Figure 2. Comparison of allograft survival rates between 
the pre-tacrolimus/MMF and tacrolimus + MMF groups. 
The tacrolimus + MMF group showed a higher 10-year al-
lograft survival rate. Pre-tacrolimus/MMF:KT performed 
prior to the use of tacrolimus and MMF (azathioprine or 
cyclosporine was used); tacrolimus + MMF:KT performed 
with the use of tacrolimus and MMF. MMF, mycophenolate 
mofetil; KT, kidney trans plantation.

Figure 3. Allograft survival rates of the first, second, and 
third allografts in kidney transplantation (KT) recipients. 
Note the better rates of survival in the third allografts (p = 
0.034).
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DISCUSSION

Despite significant advances in transplantation tech-
niques and immune suppressants, renal allograft sur-
vival rates remain low. In this regard, re-transplantation 
is beneficial for those patients in terms of survival and 
quality of life [6,9]. At our centers, the survival rate of 
the second graft was not inferior to that of total primary 
transplantation or the findings of previous reports [12-
14,17,18]. However, the clinical outcomes of a third KT 
procedure have not been established, and various med-
ical and surgical issues regarding a third KT procedure 
remain to be resolved [17].

Many patients belong to an immunologically high-
risk group. Indeed, the most characteristic finding 
among patients who underwent a third KT procedure in 
this study was the high rate of sensitization. Of the five 
patients who underwent a PRA test, four had a PRA value 
> 50% and four of nine LDKT recipients (44.4%) showed 
a positive cross-match result, and therefore required 
pre-transplant desensitization therapy. In addition, the 
cause of allograft failure was acute rejection in three of 
four patients who developed allograft failure, which is 
consistent with earlier reports of high sensitization and 
allograft loss rates due to acute rejection [16,19,20]. 

Second, the manipulation of the previous transplant 
may involve technical difficulties and various surgical 
problems. Indeed, the surgical complication rate after a 
third KT procedure was higher than that after the first 
KT procedure; for example, the rates of vascular throm-
bosis, urinary obstruction, and vessel injury were higher 
in patients who underwent a third KT procedure than 
in those who underwent a first KT procedure [15,17]. 
Kidney grafts are usually placed in the right iliac fossa 
because this approach is easier than that on the left side 
as it avoids the sigmoid colon [21,22]. However, in pa-
tients undergoing a third KT procedure, allografts must 
be positioned in the previously manipulated space with 
restricted access to the iliac vessels because of the prior 
transplantation. Therefore, nephrectomy of the previ-
ous graft is required to ensure sufficient space for the 
third graft, which can result in further surgical compli-
cations.

In most of the cases in our study, the right external 
iliac artery and vein were used and nephrectomy of the 
previous graft was performed. Therefore, various com-

plications, such as perirenal hematoma and hydrocele 
with testicular necrosis, developed. Various alternative 
methods have been suggested, such as the use of the 
common iliac vessels and inferior vena cava instead of 
the iliac vessels, and some studies have recommended 
orthotopic techniques [23,24]. However, none of these 
methods exhibit clear superiority to the others; there-
fore, technical issues might develop during the third 
transplantation [13,15,25,26].

A total of four patients experienced allograft loss 
during the follow-up period, and the allograft survival 
rates at 1 and 5 years were 81.8% and 42.9%, respective-
ly. However, most (75%) allograft failures developed in 
patients in whom tacrolimus and MMF were not used. 
Among those who underwent KT after using tacrolimus 
and MMF, allograft failure did not develop in LDKT re-
cipients, and only one instance of allograft failure devel-
oped in DDKT recipients. Indeed, the graft survival rate 
of the tacrolimus + MMF group was higher than that 
of the pre-tacrolimus/MMF group (Fig. 2). This suggests 
that a third KT shows favorable outcomes with the cur-
rently used immune-suppressant regimen comprising 
tacrolimus and MMF [27,28].

In previous studies from other countries, the propor-
tion of deceased donors has been considerably higher 
than that of living donors [15,17]. However, in our study, 
the majority of third KT procedures were performed 
using grafts from living, related donors. One reason 
for this was the fact that most Korean families prior to 
the 1990s had more than five members, meaning that 
sufficient donor sources were available within a fami-
ly, even for second and third KT procedures [29]. How-
ever, with the change in Korean families to a “nuclear 
family” model, the proportion of living, related donors 
has decreased, whereas the proportions of spousal and 
deceased donors have increased [30]. This suggests that 
living, related donors will not be a major donor source 
for the second or third transplants in the near future.

The need for desensitization and previous long-term 
use of immune suppressants may result in non-immu-
nologic complications such as infection, cardiovascular 
issues, and posttransplant malignancies. In this study, 
cardiovascular mortality and posttransplant malignancy 
were not detected; only infectious complications, which 
were treated without sequelae, were observed. This sug-
gests that strict and regular monitoring may prevent fa-
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tal complications associated with the long-term use of 
intense immune suppression. 

The limitations of this study were the small number 
of patients enrolled and the performance of transplan-
tations at different time points. Nevertheless, the fol-
low-up duration in most cases was > 10 years; therefore, 
various immunologic and non-immunologic complica-
tions, which can develop not only immediately after KT 
but also during long-term follow-up, were evaluated. 

In summary, the clinical outcomes of the third KT 
procedure are acceptable, especially with currently used 
immune-suppressant regimens and desensitization 
techniques. Various medical and surgical complications 
were detected, but most were treated without sequelae 
and did not affect allograft or patient outcomes. There-
fore, we suggest that a third KT procedure could be a 
valuable option for patients who experience a second 
allograft failure. 
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