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ABSTRACT Objective: Graft nephrectomy is one of the most im-
portant operations in urology with its high morbidity and mortality
rates. In particular, it carries up to 15% early and late surgical morbi-
dity. We aimed to present the results of the patients who underwent
graft nephrectomy in our organ transplant center and the experiences of
the operation. Material and Methods: Data of 10 patients who under-
went graft nephrectomy between 2011 and 2020 in Health Sciences
University, Bakirkdy Dr. Sadi Konuk Training and Research Hospital,
Organ Transplantation Center were evaluated retrospectively. Results:
Ten graft nephrectomy patients out of 237 renal transplant patients were
included in the study. The mean age of the patients was 34.1+13.1 years.
The indications for graft nephrectomy were chronic rejection in 5
(50%), to reduce the recipient’s human leukocyte antigen sensitization
due to the functional loss in graft kidney in 1 (10%), hyperacute rejec-
tion in 2 (20%), and acute rejection in 2 (20%) patients simultaneous in-
cisional hernia repair was performed in 1 patient. In 2 patients, post-
operative wound infection was treated conservatively. Mortality was
not observed in any patient. One patient underwent renal transplanta-
tion from a living donor to the same side (right) one month after graft
nephrectomy. Conclusion: Graft nephrectomy is a surgery with high
morbidity rates. It should be applied in safe and experienced hands with
transplantation experience.
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end stage renal failure

OZET Amac: Greft nefrektomi, yiiksek morbidite ve mortalite
oranlart ile {irolojinin en 6nemli operasyonlarindan biridir. Ozellikle
erken ve geg cerrahi, morbiditeyi %15’e varan oranlarda tasir. Organ
nakli merkezimizde, greft nefrektomi yapilan hastalarin sonuglarini ve
operasyon deneyimlerini sunmay1 amagladik. Gere¢ ve Yontemler:
Saglik Bilimleri Universitesi Bakirkdy Dr. Sadi Konuk Egitim ve
Arastirma Hastanesi Organ Nakli Merkezinde, 2011-2020 yillar
arasinda greft nefrektomi yapilan 10 hastanin verileri retrospektif
olarak degerlendirildi. Bulgular: Calismaya 237 bobrek nakli
hastasindan, 10 greft nefrektomi yapilan hasta dahil edildi. Hastalarin
ortalama yas1 34,1£13,1 yil idi. Greft nefrektomi endikasyonlar1 5
(%50) hastada kronik rejeksiyon, 1 (%10) hastada greft fonksiy-
onunun azalmasi nedeniyle alicinin insan l6kosit antijeni duyarliligini
azaltmak, 2 (%20) hiperakut rejeksiyon ve 2 (%20) hastada akut re-
jeksiyon idi. Bir hastada, es zamanli kasik fitig1 onarim yapildi. Iki
hastada, postoperatif yara enfeksiyonu konservatif olarak tedavi
edildi. Higbir hastada 6liim goriilmedi. Bir hastaya, greft nefrektomi-
den 1 ay sonra canli dondrden ayni tarafa (sag) renal transplantasyon
yapildi. Sonu¢: Greft nefrektomi, morbidite oranlar1 yiiksek bir cer-
rahidir. Transplantasyon tecriibesi olan, giivenli ve tecriibeli ellerde
uygulanmalidir.

Anahtar Kelimeler: Greft nefrektomi; renal transplatasyon;
son donem bobrek yetersizligi

Renal transplantation (RT) has been used as the
gold standard treatment with low morbidity and high
quality of life as a better alternative to dialysis in the
treatment of end-stage renal disease.'> According to
the data of the Turkish Organ, Tissue Transplanta-
tion and Dialysis Services Department, 3,418 RTs

were performed in our country in 2016.* Despite the
increasing number of RTs and improved graft sur-
vival, graft failure still continues.** Graft failure
rates are approximately 12-22% in 3 years, and 44-
59% in 10 years after transplantation.® In addition,
4.5-8.4% of the failed grafts are removed after trans-
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plantation.” Indications for graft nephrectomy (GN)
include immunological causes (acute, chronic and
hyperacute rejection), vascular complications (aor-
tic thrombosis), tumors, infections and other causes.®
GN is one of the most important operations in urol-
ogy with elevated morbidity and mortality rates.® Es-
pecially in the late period, important morbidities
such as blood loss, wound infections, and surgical
complications are observed in approximately 15% of
the patients.’

In this study, it was aimed to present the out-
comes and the experiences regarding the surgical op-
erations performed in patients, who underwent GN in
our organ transplantation center.

I MATERIAL AND METHODS

This retrospective study protocol was approved by
the Local Ethics Committee of Bakirkdy Dr. Sadi
Konuk Training and Research Hospital, and the
study was conducted according to the tenets of the
Declaration of Helsinki (date: 19 April 2021, num-
ber: 2021-08-07). All subjects were informed about
the study protocol, and their written consent was ob-
tained (2021-222). Our retrospective study was
composed of 237 patients who underwent RT be-

tween September 2011 and November 2020 in our
Organ Transplantation Center. Ten patients, who un-
derwent GN, were included in the study. Demo-
graphic data, preoperative, perioperative, and
postoperative clinical features, immunological treat-
ment protocol, and pathological findings were
recorded.

Presence of symptomatic (pain, recurrent infec-
tion, reflux, hydroureteronephrosis etc.) non-func-
tional graft and decreased sensitization for
subsequent RT were determined as indications for
GN. Pathological and anatomical outcomes were cat-
egorized as rejection, ischemia, inflammation and
other causes. Rejection includes acute, vascular, and
chronic rejection. Ischemia, renal artery and renal
vein thrombosis along with other causes of ischemia

were recorded.

SURGICAL TECHNIQUE

The whole operation was performed by an experi-
enced transplantation surgery team (SK, AFG). All
graft nephrectomies were performed over the previ-
ous transplantation incision. Extracapsular method
was preferred in 9 patients, and the intracapsular
method was preferred in 1 patient. In the extracapsu-

FIGURE 1: a. Dissection of the transplanted kidney pedicle; b. Cutting the transplanted kidney pedicle with scissors; ¢. Suturing the transplanted kidney pedicle;

d. Allograft nephrectomy specimen.
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lar approach, the kidney capsule and graft were ex-
tracted and the ureter and renal vessels were ligated.
Renal artery and vein roots were left in place (Figure
1). In the intracapsular method, the capsule of the
graft was cut and the graft was dissected and opened.
The kidney was removed from the capsule and pedi-
cle, the renal vessels were tightened and ligated with
non-absorbable sutures. In all operations, a silicone
drain was placed in the operation site.

I RESULTS

Among the 237 patients, who underwent RT in Organ
Transplantation Center between 2011-2020, 10 pa-
tients were evaluated retrospectively. Among the pa-
tients, 3 (30%) had a history of RT from a cadaver,
and 7 (70%) had a history of RT from a living donor.
All patients were adults, and their mean age was
34.1£13.1 years (18-60). GN was performed within a
mean of 28.3+£32.6 months (0-96 months) after the
transplantation. During the GN, 6 (60%) patients
were undergoing immunosuppression therapy, and 4
(40%) patients were undergoing corticosteroid ther-
apy. The male/female ratio was 3/2. The indications
for GN were caused by chronic rejection in 5 (50%)
patients, by the reduction of the human leukocyte
antigen (HLA) sensitization of the recipient due to
the functional loss in graft kidney in 1 (10%), by hy-
peracute rejection in 2 (20%) cases, and acute rejec-

tion in 2 (20%) cases. Right GN was implemented in
8 patients, and left GN was implemented in 2 pa-
tients. The external iliac artery injury occurred in one
patient during the operation was repaired end to end
with the internal iliac artery. No complications were
observed in the patient, who used antiplatelet drugs
for 6 months after the operation. In one case, inci-
sional hernia repair was performed simultaneously
with the right GN. One patient underwent RT from a
living donor to the same side (right) one month after
GN. The mean follow-up period of the patients after
the operation was found as 17.5+9 (6-36) months.
The clinical characteristics of the cases were sum-
marized in Table 1.

I DISCUSSION

The advances in surgical techniques and especially
in transplantation immunology since the first suc-
cessful RT performed in 1954 have reduced undesired
factors that may cause graft failure. The rate of graft
failure occurring within 1 year in patients who un-
derwent RT used to be 40% in the 1970s; however, it
has recently decreased to 5%, following the develop-
ments in immunosuppressive treatments. The 1-year
survival of the graft is 89% in transplants from ca-
davers, and 95% in transplants from living donors.'°
Renal dysfunction may occur from the moment the
graft is transplanted to the recipient in RT. While

TABLE 1: Demographic, preoperative-postoperative features.
Time between
Endication of transplant and Graft
Transplantation Rejection graft allograft nephrectomy nephrectomy Follow-up
Age Gender type type nephrectomy (months) size Complications  period (months)
18 Male Live Chronic Cellular rejection 48 Right 22
27 Female Live Chronic Humoral rejection 60 Right 6
31 Male Cadaveric Hyperacute Renal artery thrombosis 0 Right 12
51 Male Live Chronic Calcineurin inhibitor toxicity 50 Left 18
26 Female Live Chronic Cytomegalovirus infection 18 Right 15
60 Male Live Chronic Human leukocyte 96 Right Wound infection 24
antigen desensitization
28 Female Cadaveric Acute Acute tubular necrosis 2 Right External iliac artery injury 21
25 Male Live Hyperacute Renal artery thrombosis 0 Left 36
42 Female Cadaveric Chronic Recurrent glomerulonephritis 36 Right Wound infection 9
33 Male Live Acute Graft intolerance syndrome 3 Right 12
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renal dysfunction that occurs immediately after the
graft is placed in the recipient suggests hyperacute
rejection and surgical causes, dysfunction occurring
3 months after transplantation would lead us to acute
rejection and drug toxicity. Graft failure may occur,
and GN may be necessary for these patients. GN is an
invasive operation with significant potential of mor-
bidity and mortality because of comorbidities,
chronic immunosuppression, and technical diffi-
culty."! Today, GN is still a matter of discussion, and
no clear consensus has yet been reached. Common
indications include acute arterial or venous thrombo-
sis, graft intolerance syndrome, uncontrolled hyper-
tension, graft infection, bleeding, malignant tumor in
the transplanted kidney, and severe or recurrent sep-
sis.”? GN may also reduce the HLA sensitization of
the recipient.'* On the contrary, it has been reported
that anti-HL A antibodies and panel-reactive antibody
(PRA) levels increase afterward GN.'* On the other
hand, hyperacute rejection is irreversible, and GN
should be performed rapidly to prevent the graft lead-
ing to necrosis from causing systemic complica-
tions.'” In our series of patients, hyperacute rejection
occurred in 2 cases and acute rejection occurred in 2.
One of the cases with acute rejection had graft intol-
erance syndrome, and an improvement was observed
in the patient after GN in terms of anemia, hematuria
and sepsis.

In terms of duration, grafts that fail within the
first year after transplantation are usually removed
prophylactically, as they will become symptomatic
after reduction of immunosuppressive therapy. Late
graft failure may also be due to non-immunological
causes. In case there is a late graft failure, discon-
tinuation of immunosuppressive therapy usually
does not cause rejection signs, and the graft is re-
moved only when it gets symptomatic.'® GN was
performed prophylactically in only 1 of our 6 pa-
tients, who developed chronic rejection. In their
study comparing the clinical and pathological re-
sults of 88 patients who underwent GN, Panahi et
al. found that the pathology was consistent with
necrosis in approximately half of the patients. The
authors concluded that if the PRA test was negative
before surgery and there were no absolute symptoms
for the operation, GN could be avoided by monitor-
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ing the patient in order to preserve morbidity and
even mortality of the operation. They also stated that
leaving the graft in situ had some advantages, which
included the production of erythropoietin, hydroxy-
lation of calcidiol, and the presence of maintenance
diuretics.'” In the light of all these data, the tradi-
tional approach requires performing GN only when
clinical symptoms occur.'® In our study, GN was
performed due to the development of symptoms in
5 of 6 patients (hematuria, deep anemia, hypoalbu-
minemia, recurrent urinary tract infection), who de-
veloped chronic rejection. It was observed that the
clinical conditions of the patients improved after
GN was performed.

Technically, non-elective conditions for GN are
associated with higher morbidity and mortality. In ad-
dition, GN can be a very challenging technique, es-
pecially when there are densely inflamed tissues
surrounding the transplantation. In the recent GN se-
ries, morbidity was observed in 10-40% of patients
and most of these morbidities was bleeding or infec-
tion.®!%1%20 In our series, 9 patients underwent extra-
capsular surgery, and 1 patient underwent surgery
using the intracapsular method due to the adhesion of
surrounding tissues. Our patient, who underwent in-
tracapsular GN, had a history of recurrent urinary
tract infection, and it was considered to be highly ad-
herent to surrounding tissues due to pyelonephritis at-
tacks.

The most common complications of GN are
known to be bleeding, sepsis, wound infection and
hematoma, lymphocele, hematuria, and urinary fis-
tula.?! On the other hand, important injuries to sur-
rounding structures such as bladder, colon, and iliac
vessels have also been reported.®'®!%2° In our series of
patients, wound infection developed in 2 patients in
the postoperative period, and wound infection was
treated conservatively with daily dressing and antibi-
otic therapy. External iliac artery injury occurred dur-
ing the operation in 1 patient, and the complication
was controlled by performing primary repair.

The total mortality ratio associated with GN
varies between 3% and 9%, and it is mostly attrib-
uted to septic complications developing after the op-
eration.'’? In their series evaluating urological
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complications after RT, Demir et al. performed GN
in 15 patients, including 10 patients due to chronic
rejection and 5 patients due to acute rejection. There
was a history of clinically uncontrolled hypertension
and infection in 15 patients, and 1 patient was re-
ported as a 9-year-old child with spontaneous renal
rupture due to acute rejection after transplantation
from a cadaver.?? In the series, Yakupoglu et al. re-
ported performing GN in a patient with multiple
renal arteries and veins in the donor kidney obtained
from a living donor, in a patient with primary func-
tional dysfunction due to renal vein thrombosis, in
a patient, who underwent en bloc RT from a pedi-
atric cadaver due to renal artery thrombosis. It was
observed that GN was associated with vascular
complications in all patients.?® Similarly, in a study
evaluating 13 patients who underwent surgery for
vascular complications, among a series of 462 trans-
plantations in our country, GN was reported in 5
(38.5%) patients due to uncontrolled vascular com-
plications (renal vein in 3 patients, renal artery
thrombosis in 2 patients).>

In their study investigating the surgical risk in
GN, Albert et al. evaluated 157 patients who under-
went GN. Surgical complications developed in 32
(20%) patients after GN and surgical intervention
was reported in 16 (10%) patients. Hemorrhage and
infection (14%) were reported as the most common
causes of surgical complications. In their series, the
mortality ratio was 3.2%. No important difference
was observed in the characteristics and timing of the
group with and without surgical complications of
GN.!¢ In the series of Ayus et al., the perioperative
mortality rate during GN was found to be much
lower compared to the expected rate (6-37% versus
1.5% in the literature).! No mortality occurred in
our series during an average follow-up of 17.5
months.

The effect of time after RT on the complica-
tions of GN is contradictory. In a study conducted
about 70 GN, Mazzucchi et al. defined that major
surgical complications requiring operation were sig-
nificantly higher if GN was performed 60 days after
transplantation.’ In other studies, no important dif-
ference was found in complication rates between
early and late graft removal.® In our series, all pa-
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tients had long-term medical histories of transplan-
tation, except for the 4 patients who underwent GN
in the early period.

They found that removal of failed allograft in
patients with failed graft function after RT was as-
sociated with improved survival in patients referred
to long-term dialysis.? In a retrospective study con-
ducted by Ayus et al., 3,451 (31.5%) of 10,951
transplantation patients were exposed to GN during
the follow-up. Transplantation recipients who un-
derwent GN had a 32% lower risk of mortality due
to all causes, compared to the patients, who did not
undergo nephrectomy. In addition, they reported
that patients who underwent GN were more likely
to undergo 2" transplantation compared to the
patients, who did not undergo a nephrectomy dur-
ing follow-up.'" In the literature, Mulloy et al. re-
ported that robotic GN could be performed in
selected patients in experienced centers to reduce
complications caused by open transplantation
nephrectomy.?

Our study had some limitations. First of all, it
had a retrospective design. Secondly, the study was
performed as a single-center, and the number of our
patients was low.

I CONCLUSION

GN is a surgery with high morbidity rates. The most
important phases of surgery include being very care-
ful with surgical dissection, and revealing especially
vascular and anatomic landmarks whenever possible.
It should be performed in safe and experienced hands
with transplantation experience.
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