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Abstract

Objectives: The renal transplant program of Istanbul Okan University Hospital started in August 2017. Five cadaveric and 95 living
donor kidney transplants have been performed for over 16 months. In this study, we aimed to share our experiences regarding
kidney transplantation.

Methods: In this study, a retrospective analysis of 100 patients who underwent kidney transplantation at the Istanbul Okan Univer-
sity over 16 months, the Health Application and Research Center was carried out. Patients’ demographics, creatinine levels of
donors and recipients, co-morbid conditions, postoperative complications, features of arterial anastomosis and arterial variations
observed on computed tomography angiography of donor-patient were assessed.

Results: Mean age of donor patients was 44.05+13.76 (18-71) years. All living donors had computed tomography angiography
for assessment of the vascular structure of both kidneys. Accessory right kidney artery was the most dominant vascular variation
(16.5%). The primary cause of chronic renal disease was diabetes mellitus (36.4%) and hypertension (15.6%). Mean warm and cold
ischemia time was 1.82+0.44 (1-3) and 40.25+6.12 (31-57) minutes, respectively. The most observed postoperative complication
was stenosis of ureter anastomosis (4.1%). End-to-end arterial anastomosis between renal and internal iliac arteries was the most
preferred anastomosis (57.2%).

Conclusion: Increasing kidney transplantation, which is the most appropriate treatment in terms of cost-effectiveness, will be

beneficial for patient health and economy of the country.
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nd-stage kidney disease is a worldwide health problem

that can be defined as a burden, with a prevalence rate
of 11-13%."" Definitive treatment of end-stage kidney dis-
ease is kidney transplantation, which provides better clini-
cal outcomes, including overall survival compared to long-
term dialysis treatment.>® A one-year graft survival rate
of the transplanted kidney is increased to over 90% by the
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advances in tissue sampling and immunosuppression.®

In 2016, 89.823 kidney transplant surgeries were per-
formed worldwide. 40.2% of these transplants were from
living donors and 59.8% were from deceased donors.®!
Clinical results of living donor kidney transplantation are
two times better than deceased donor kidney transplan-
tation.! Paired kidney exchange transplantation is an al-
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ternative solution for the end-stage renal disease, which
might be more preferred in countries having low rates of
deceased organ donation and increases the rate of living
donor transplants.!

The renal transplant program of Istanbul Okan University,
Health Application and Research Center started in August
2017. Five cadaveric, 95 living donor kidney transplants
have been performed over 16 months. The kidney trans-
plant team includes five surgeons five anesthesiolo-
gists,”™ a nephrologist, a psychiatrist, a cardiologist, an uro-
logic surgeon, a radiologist, an infectious disease specialist,
an organ donation coordinator, and two transplant nurses,
ten nurses (one donor patient coordinator, one clinical
nurse coordinator nurse). During the 16 months, ninety-
five living donors and five cadaveric kidney transplants. The
donor was relatives in 71 cases (thirteen crossovers, eleven
non-relative kidney transplants with an ethical committee
approval).

In this study, we aimed to share our experiences regarding
kidney transplantation.

Methods

A retrospective analysis of 100 patients who underwent
kidney transplantation between August 2017 and January
2019 at the Istanbul Okan University, Health Application
and Research Centerwas performed. Patient data were
obtained from patient files, service follow-up charts, and
outpatient follow-up charts. Patients’demographics, creati-
nine levels of donors and recipients, co-morbid conditions,
postoperative complications, features of arterial anastomo-
sis and arterial variations observed on computed tomogra-
phy angiography of donor-patient were assessed. Hepatitis
serology, hypertension, and cardiovascular disease were
determined. Mortality and graft loss were also identified.

The presented study was conducted according to the dec-
laration of Helsinki and the Istanbul Okan University, Ethical
Board approved the study protocol (March 13 2019,104).

Statistical Analysis

NCSS (Number Cruncher Statistical System) 2007 (Kaysville,
Utah, USA) program was used for statistical analysis. De-
scriptive statistical methods (mean, standard deviation,
median, first quadrant, third quadrant, frequency, percent-
age, minimum, maximum) were used when study data
were evaluated.

Results

Mean age of donor patients was 44.05+13.76 (18-71) years.
Mean hospitalization time of donor patients were 3.56+1.32
(2-6) days. Preoperative mean creatinine was 0.78+0.11mg/
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dl (0.58-1.18) and mean creatinine was 1.04+0.25 (0.73-
1.83) mg/dl six months after donor nephrectomy (Table 1).

All living donors had computed tomography angiography
for assessment of the vascular structure of both kidneys.
Accessory right kidney artery was the most dominant vas-
cular variation (16.5%) (Table 2).

Ninety-four (94%) were the first, five (5%) were the second,
and one (1%) was the third transplants. Mean age of recip-
ients was 43.4£12.93 (13-65). The cause of primary renal
failure is unknown. The primary cause of the chronic renal
disease was diabetes mellitus (5%) and hypertension (15%).

Table 1. Demographic features and creatinine levels of donor patients

MeanzSD (Min-Max)

Age (years)
Male (n=47) 40.2+13.64 (18-70)
Female (n=48) 47.71£13.13 (18-71)
Height (cm)
Male (n=47) 170.88+8.35 (147-188)
Female (n=48) 162.38+7.27 (141-180)
Weight (kg)
Male (n=47) 63.0+2.64 (49-103)
Female (n=48) 73.99+12.1 (47-107)
BMI (kg/m2)
Male (n=47) 27.12+4.53 (19.7-40.3)

28.94+5.50 (18.6- 40.1)
3.56£1.32 (2-6)
0.78+0.11 (0.58-1.18)

Female (n=48)

Hospitalization time (days)
Preoperative creatinine

(mg/dl) (n=95)

Postoperative day 1 creatinine
(mg/dl) (n=95)

Postoperative day 7 creatinine
(mg/dl) (n=95)

Postoperative day 30 creatinine
(mg/dl) (n=95)

Postoperative day 180 creatinine
(mg/dl) (n=46)

1.02+0.30 (0.54-1.69)

1.19+0.26 (0.75-1.97)

1.16+0.28 (0.75-1.97)

1.04+0.25 (0.73-1.83)

Table 2. Computed tomography angiography features of arteries
in donor patients

Female (n=48, %) Male (n=47, %)

Single left RA* 39 (84.8) 32(71.1)
Single right RA* 38(82.6) 32(71.1)
Accessory right RA* 6(13) 9(20)
Accessory left RA* 5(10.8) 9 (20)
Accessory left-right RA* 2(4.3) 4(8.9)
Polar left RA* 1(2.2)
Polar right RA* 1(2.2) 2(4.4)
Polar left-right RA* 1(2.2)

*RA: Renal artery.
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Fifty patients were preemptive. Primary initial replacement
therapy was hemodialysis in 43 (43%) patients. Mean hos-
pitalization time of recipient patients were 9.21+4.91 (4-32)
days. Preoperative mean creatinine was 6.76+2.85 mg/dl
(4.55-11.69) and mean creatinine was 2.46+0.23 (0.77-8.33)
mg/dl six months after transplantation (Table 3) (Fig. 1).

Seventy-four (77.8%) left, twenty-one (22.2%) right donor
nephrectomies were performed, and seven of them

Table 3. Demographic features, comorbid conditions and creatinine
levels of recipients

n (%) Mean=SD (Min-Max)
Age (years) 100(100)  43.4+12.93 (13-65)
Height (cm) 100 (100) 168.6+9.58 (141-189)
Weight (kg) 100 (100) 69.57+16.47 (31-104)
BMI* (kg/m?) 100 (100) 24.4+3.36(19.4- 40.1)
Family History of chronic 13(13)
kidney disease
Smoker 21(21)
Ex-smoker 6 (6)
Hospitalization time (days) 100 (100) 9.21+4.91 (4-32)
Comorbid conditions
Diabetes mellitus 35(35)
Diabetes mellitus+hypertension 7(7)
Diabetes mellitus+ 9(9)
hypertension+ coronary artery
disease 15 (15)
Hypertension
Hypertension+ coronary 5(5)
artery disease
Coronary artery disease+ 2(2)
peripheral vascular disease
Amyloidosis 4(4)
Goodpasture’s syndrome 2(2)
Nephrolithiasis 8(8)
Focal segmental 2(2)
glomerulosclerosis
Systemic lupus erythematosus 1(1)
Polycystic kidney disease 1(1)
Preoperative creatinine (mg/dl) 100 (100) 6.76+2.85 (4.55-11.69)
Postoperative day 1 100 (100)  3.15+1.72 (0.84-9.67)
creatinine (mg/dl)
Postoperative day 7 100(100)  1.8+1.64 (0.65-7.94)
creatinine (mg/dl)
Postoperative day 30 100 (100)  1.76+1.61 (0.6-6.56)

creatinine (mg/dl)

Postoperative day 180 49 (49) 2.46+0.23 (0.77-8.33)
creatinine (mg/dl)

Previous hemodialysis (months) 46 (46) 18.3+22.3 (1-60)
Previous CAPD** (months) 3(3) 4.24+4(1-7)
Previous blood transfusion (units) 16 (16) 3.23+2.12(1-15)

*BMI: Body mass index; **CAPD: Continuous ambulatory peritoneal dialysis.

(7.36%) were converted from the laparoscopic approach
to open approach. In all cases converted to open proce-
dure, the cause was uncontrolled bleeding. Mean warm
and cold ischemia time was 1.82+0.44 (1-3) and 40.25+6.12
(31-57) minutes, respectively. Double-J ureteral catheter
was placed in 80 patients and mean removal time of the
catheter was 27.2+20.1(11-126) days. The most observed
postoperative complication was stenosis of ureter anasto-
mosis (4%). End-to-end arterial anastomosis between renal
and internal iliac arteries is the most preferred anastomosis
(58%) (Table 4). One graft (1%) was loft due to vein anasto-
mosis dehiscence.

Table 4. Surgical features and observed surgical complications of
recipient patients

n (%) Mean+SD
(Min-Max)
Transplantation from living donor 95 (95)
Transplantation from a cadaveric donor 5 (5)

Warm ischemia time (minute) (n=91)
Cold ischemia time (minute) (n=91)
Double J catheter removal (day) (n=80)
Postoperative complications
Arterial anastomosis dehiscence 1
Ureter anastomosis leakage 1
Stenosis of ureter anastomosis 4
1
1
1
1

1.82+0.44 (1-3)
40.25+6.12 (31-57)
27.2420.1 (11-126)

Renal arterial stenosis

Pulmonary embolism

Severe seroma o the surgical side

Hematoma o the surgical side
Arterial anastomosis

End-to-side (renal artery to external

iliac artery)

End-to-end (renal artery to internal

iliac artery)

Anastomosis to vascular graft

42 (42)

58 (58)

1(1)

Creatinine
s

Preoperative  Operation Operation

day 1 day 7

Operation
day 30

Operation
day 180

Figure 1. Mean creatinine change of recipient over a six-month period.
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Discussion

The first kidney transplant was performed in the world in
1954, while it was first performed in our country in 1975.
Since 1975, the number of kidney transplant patients and
transplant centers operating in Turkey has increased every
year (Fig. 2), and the number of patients suffering from
end-stage renal disease also increased.” In 2018, 76 of 99
organ transplantation centers performed kidney transplan-
tation, 3011 living donors and 859 cadaveric donor kidney
transplantations were performed.”

There is no upper age limit for excluding patient from
kidney transplantation. However, the age limit for kidney
transplantation, which is generally accepted, ranges be-
tween 5-60 years of age and the best result is reported to
be between 10-50 years of age.® Batabyal et al.® published
a systematic review, including fifteen guidelines on kidney
transplantation. Majority of guidelines stated that age is
not an ineligibility criterion for kidney transplantation. The
UK Renal Association guidelines recommended that “age is
not a contraindication to transplantation""” The American
Society of Transplantation guidelines also pointed out that
"there should be no absolute upper age limit for exclud-
ing patients whose overall health and life situation suggest
that transplantation will be beneficial""" In the presented
study, the mean age of recipient patients was 43.4+12.93
years and, while the oldest patient was 65 years old, the
youngest one was thirteen. Many studies have revealed
that kidney transplantation is a safe surgical procedure
with a better survival rate compared to hemodialysis for
elderly end-stage kidney failure patients.'>' However,
many transplant centers and surgeons are still hesitant
to operate elderly patients for kidney transplantation. We
think this hesitancy is due to prejudiced opinions because
there are no defined absolute criteria for elderly patients.

Accessory arteries of the kidney are the most prevalent and
clinically significant vascular variation of kidneys.'™ Incom-
patible with the literature, accessory arteries are the most
observed variation of donor kidneys.'>""1 The knowledge

6K+
5K+
4K+
3K+
2K+
1K

K T T T T T T T T T T T
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Figure 2. The increase of kidney transplants in Turkey over a 10-year
period (Data obtained from the website of the Turkish Ministry of
Health).
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of these vascular variations of the kidney is essential for
surgeons performing kidney transplantation. Thus, evalu-
ation of these vascular variations before transplant surgery
is necessary for operative planning. Computed tomogra-
phy angiography provides useful information about vascu-
lar alterations of the kidney.

Most observed complications of kidney transplant surgery
involve renal artery, renal vein, or ureter anastomoses
and most of these complications require surgical or radi-
ologic intervention for proper treatment (Table 5).1'&2
Our most observed complication was stenosis of uretero-
neocystostomy, and three of four complicated cases were
treated by a second surgical approach, the interventional
radiological approach solved one case. Despite these im-
provements in outcomes, instances of graft-threatening
ureteral obstruction still occur.?" 22 Early stenosis is most
often related to perioperative factors, such as a narrow
ureterovesical anastomosis, ureteral kinking, or exter-
nal compression by a lymphocele or hematoma.®! Late
stenosis generally occurs due to fibrosis of anastomotic
side from chronic ischemia, and polyomavirus BK virus is a
known reason for ureter stenosis, reporting a prevalence of
2 t0 6%.2+28 Elevated serum creatinine level, which should
be discriminated from other causes, alerts the surgeon
(Table 6). Ultrasonographic evaluation of the graft usually
demonstrates hydronephrosis, which is a useful screening
tool, yet the most specific diagnostic method is the percu-
taneous nephrostogram. Percutaneous balloon dilatation
of the obstructed anastomosis by interventional radiology
and stent placement may yield good results.'® However, in
case of failure, the surgical approach should be preferred.
119, 201 Reanastomosis of neoureter for distal strictures or
anastomosis of neoureter to native urether may be used
to bypass the obstruction side. The most severe observed
complication in this series was dehiscence of end-to-side
arterial anastomosis between the renal artery and exter-
nal iliac artery, which was solved by creating a new end-
to-side arterial anastomosis via a PTFE vascular graft. The
most common cause of vascular anastomosis dehiscence is
pseudoaneurysm and hypertension, tissue trauma, weak-
ness of a branch, weakness around valves secondary to
absence of circular muscle in the media, atherosclerotic
changes, mycotic vasculitis, and dissection of the vein graft
is associated risk factors for pseudoaneurysm formation.
29 Comorbid conditions of hypertension, coronary artery
disease, and surgical trauma were associated risk factors of
our case.

Although some doubts sustain on what the best method for
kidney artery anastomosis is: end-to-side or end-to-end?
Since the use of large Carrel patch obtained from abdomi-
nal aorta, creating an end-to-side anastomosis between re-



225

Ferhatoglu et al., The first 100 kidney transplants at Istanbul Okan University Hospital / doi: 10.14744/SEMB.2019.54533

sanosdwi uolduny JIuNn Juswsbeuew jueldadx]y

(uorydafas [erowny H)

ulingojbounwiwi SNOUdARIUI pue sisaiaydewse|d
JusWieaL} 9X>0ydwA| 13ue Jo plodls snjog
bupamo| abesop bniq

saj@doydwA| Aue jo sbeuleig-

weibolsolydau snosueINdIad-

abuey> 1219Y3ed JI3ppe|q 1o uonebii|-

Awoypaiydau/Awodaquiolyy 1oy uonelo|dxasl
Jo yoeoidde |ediBojolpel [euouaAul Ag Awoydaquioay

spiny a1eldoidde yum uoneipAysy

uolduny }yeb pakejsp

YUM JUS3sISuod aindid e moys Aew weibouay

Ksdoiq Aaupiy)

siskjeue [aA3] bnug

(punosesyn Jad) sajed0ydwA| 3]q1ss0d-
(punoseuyn Jad) J1932IN0IPAH-
(punosenn

Jo uojjeuiwex [eai1sAyd Jad) uonuaisip Jappe|g-

1eib jo punosesyn Jo|ddog

sisAjeue ainssaid SNOUAA 213U pue UIgo|GowaH

abe Jouop Jap|o pue swin
J1wdYds pabuojoid se yons sioyoey ysiy
juejdsuely ay3 95uis INdinNo uN MoT

Apognue

aAndeal [pued ybiy Jo sjpAd| bnip mo
[9A3] Snwijo1de) Jo Yy duliodsodAd ybiH
(punosesy|n Jad) sajad0ydwA| 9)qIssod-
auIUIeSID WINJSS PIIRAS|T-

ndino auun uj dosp usppns-
J319Y3ed AJeuun ul s3oD-

1elb uajjoms 4spus)-

elInjewsy yieq-

ndino auun ul dosp usppns-

(as1xa Buipa3|q 41) uigo|boway o7
ainssaid poojq moT-

Ind1no suun Ul 9seaIQ-

2Inssaid SNOUIA [eljuad pasealda-

uonpuny 1elb pakesg

uoId3fa1 9Ny

A1pIx01 bnug

uondNIISqo J9laiNn

UOI1N115C0 133N J3ppe|g

SISOQWIOIY} Jejndsep

ejwajoA odAH

juawieas]

sisoubeiq

sJnsaRIRY)

asne)

UOI1eAS|D [9A3] Buluneald aAesadolsod jo sasne) *g ajqeL

(uonejnwinde pIny Yyim uoidajul daap Joy) sbeulelq -
(Uo1393]|03 pINf} YHM uofda4ul dasp Joj)

abeujeiq (uoi3dajul daap 3no 3jnJ 03) 1D 40 punosesyn -
(uondayul [eYIadNs Joy) buiuado punopp -

JUSWIEDJ} [BDIPBW |NYSSIONSUN

1o ye3| AjJes sy} Joj uonelojdxa-ai [ed1bins -

J3134n 8y3 bunuals pue

Awoysoiydau snosueindisd ‘ewounn Aue jo sbeurei( -
saj@doydwi| Aue jo abeureiq -

‘welboysoiydau snosuendidd -

Awoydaiydau Joy Ajjensn ‘uorjeloldxaay
Awopaiydau Jo Awodaquioly} 104 uorjelo|dxaay

(uond3jul da3P INO 3|NJ 03) 1D 4O pUNOSeIY|N -

uoljeuiwexa [ed1sAyd -

(es] auun i ybiy) suluneasd Joy siskjeue pinjd -

‘ueds |eusy -
(punoseuyn 1ad) sajad0ydwiA| 3|qIssod -
‘(punoseny|n Jad) J9134N0IPAH -

J9)ddo@ yum punosen|n

J9)ddo@ yum punosen|n

punom ay3 woiy abeurel( -
‘PUNOM By} punoJe eWaYkig -

punNoMm 3y} woJj
obeyes)| pinj4 ‘Yelb sano uied 419A -

dulUI1eID PRIeAD|T -
1Jeib J9N0 SSaUISPUI) OU

Ajlensn “ndino suun ui doip usppns
1Jeib usjjoMs/I9pus] ‘eliNleWY e -
Indino suun ul doJp usppns y -

UoI1934ul PUNOM

yes| auun
uo11oN115q0 J333IN
sisoquiosy A1ape jeusy

SISOQqWIOIY] UIoA [eURYy

juswieas]

sisoubeiq

sansuveIRY)

asne)

syue|dsuely Aouppy Jayje suonedidwod [ed1bins Juedyiubis *g ajqer



226

nal artery and the external iliac artery is the preferred surgi-
cal method in transplantation from deceased donor,*% and
if a kidney from a living donor is transplanted, the typical
choice is the end-to-end anastomosis between the kidney
artery and internal iliac artery at many centers.*® 3" In the
presented study, the dominant anastomosis technique is
end-to-end anastomosis to internal iliac artery if mobiliza-
tion of the artery and the length of the transplanted artery
are sufficient. We prefer this anastomosis technique so that
interventional radiology can interfere more efficiently with
a future complication. However, no well-designed prospec-
tive studies comparing the results of these two methods
are available with long-term follow-up.

Conclusion

The number of kidney transplants performed in Turkey is
continuously increasing over the years, but considering the
number of dialysis-dependent patients in our country, we
think that the number of transplantations is still far below
the number of transplantations needed. The most critical
negative issue for our country potential is the cadaveric
donation rate is lower than expected. Increasing kidney
transplantation, which is the most appropriate treatment
in terms of cost-effectiveness, will be beneficial for patient
health and economy of the country.
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