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ABSTRACT

Objective: Vascular complications seen after kidney transplantation may unfavorably effect
patient and graft prognosis. The aim of the study was to analyze the severe vascular compli-
cations requiring surgical intervention after renal transplantation.

Method: The data of 462 patients who were reoperated following kidney transplantations
from living and deceased donors because of development vascular complications were ret-
rospectively analyzed. Only 13 patients requiring surgical interventions because of grade
3b and 4 vascular complications in early post-transplant period were included in this
study.

Results: Because of fifteen vascular complications; 13 (2.8%) kidney recipients underwent
re-operation. Median occurrence time of vascular complications was 12£19 days (min: 1
day, max: 72 days). The most common causes of vascular complication were hematoma
followed by renal vein thrombosis, dehiscence of arterial anastomosis , arterial kinking,
infected hematoma and renal artery thrombosis. Graft nephrectomy was performed in 5
(38.5%) patients due to uncontrolled vascular complications. One year patient and graft
survival rates were 90.9% and 61.5% in patients who underwent re-operations due to
vascular complications, respectively. Two year patient and graft survival rates were 90.9%
and 46.2%, respectively.

Conclusion: The rates of vascular complications after kidney transplantation demonstrate
the safety and feasibility of the kidney transplantation. The graft survival rates in patients
requiring re-operation owing to severe vascular complications are at acceptable levels.
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Amag: Bobrek nakli sonras: goriilen vaskiiler komplikasyonlarin, hasta ve greft prognozu
iizerine olumsuz etkisi olabilmektedir. Bu ¢alismanin amaci1 bobrek nakli sonrasi, cerrahi
miidahale gerektiren ciddi vaskiiler komplikasyonlar: analiz etmektir.

Yontem: Kadavradan ve canh bobrek nakli yapilmis 462 hastadan vaskiiler komplikasyon-
lar nedeniyle reoperasyon gecirenlerin verileri retrospektif olarak incelendi. Grade 3b ve 4
Vaskiiler komplikasyon nedeniyle re-operasyon geciren 13 hastanin verileri analiz edildi.
Bulgular: On bes vaskiiler komplikasyon nedeniyle 13 (2.8%) hastaya re-operayon yapild.
Ortanca vaskiiler komplikasyonlarin goriilme zamam 12£19 giin olarak saptandi (min: 1,
maksimum: 72 giin). Reoperasyonlarin nedenleri; hematom, renal ven trombozu, arter
anostomozunda ayrilma, arterial katlanma, enfekte hematom, renal arter trombozu ola-
rak bulundu. Greft nefrektomi, kontrol edilemeyen vaskiiler komplikasyon nedeniyle 5
hastaya (%38.5) yapildi. Birinci yil hasta ve greft sag kalim sirasiyla; %90.9 ve %61.5
iken ikici yil hasta ve greft sag kalim sirasiyla; %90.9 ve % 46.2 olarak saptanda.

Sonug: Bobrek nakli sonras: vaskiiler komplikasyonlar oranlari, bobrek naklinin giivenli
ve uygulanabilir oldugunu gostermektedir. Bobrek nakli sonras: gelisen ve cerrahi miida-
hale gerktiren vaskiiler komplikasyonlar gelisen hastalarda greft sag kalimi kabul edilebilir
seviyelerdedir.

Anahtar kelimeler: Vaskiiler komplikasyon, bobrek nakli, reoperasyon, greft sagkalimi,
hasta sagkalim
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INTRODUCTION

Kidney transplantation is the gold standard treat-
ment in patients with End Stage Renal Disease
(ESRD). As compared to hemodialysis and peritoneal
dialysis, it is superior in terms of quality of life, mor-
bidity, mortality and cost of the treatment. Like all
surgical interventions, kidney transplantation too has
the risk for surgical complications. Most of these
were treated medically or with minimal interventions
under radiological guidance. But in some cases, re-
operation was indispensable and patient’s health was
first priority next to preservation of graft function in
these cases. In this study, we evaluated the vascular
complications requiring reoperation in early post-
transplant period. Graft and patient survival were
analyzed.

MATERIAL and METHODS

The data of 462 patients who underwent kidney
transplantation from living and deceased donors
from 2003 to 2013 was analyzed retrospectively.
Only 13 patients requiring surgical intervention due
to grade 3b and 4 vascular complications in early
post-transplant period were included in this study.
Grade of vascular complications were defined
according to Clavien classification of surgical comp-
lications .

Prior to transplantation, donor and recipient tissue
typing was performed using the Polymerase Chain
Reaction (PCR) method. Before 2011, tissue typing
was performed by Compliment Depended
Cytotoxicity (CDC), and after 2011 both CDC and
flow cytometry crossmatch tests were used.

Arterial anastomosis was performed in end to side
fashion to the external iliac artery or end to end fash-
ion to the internal iliac artery by using 6/0 or 7/0
polypropylene suture. Venous anastomosis was per-
formed in end to side fashion with the external iliac
artery by using 6/0 or 7/0 polypropylene suture.
Artery anastomosis were completed by running or
interrupted suture technique and venous anastomosis
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was performed using running suture technique.
Urinary anastomosis was done according to Lich-
Gregoir ureteroneocystostomy technique by using
5/0 or 6/0 PDS suture. Bladder catheterization was
routinely performed in all the patients and the cathe-
ter was removed at 5th post-operative (PO) day. In all
cases, retroperitoneal suction drain was introduced.
Cefazolin 1g twice daily for 5 days was used for anti-
biotic therapy. Metilprednisolone 10 mg/kg and
Antithymocyte globulin 2-3 mg/ kg was used as
induction therapy in transplantation with deceased
donors. In kidney recipients from living donors
Metilprednisolone 10 mg/kg and basiliximab 20 mg
—at 0 and 4 day were used. In case of delayed graft
function, Antithymocyte globulin with induction
dose were maintained by monitoring the serum CD3
levels. For maintenance therapy; triple agents (ste-
roids, mycofenolic acid and calcineurin inhibitors)
were preferred. Kidney functions were monitored
every day.

Term ‘graft dysfunction” was defined as primary
non-functioning graft or graft that was functioning
after transplant but now required dialysis or when the
serum creatinine levels did not drop down to desired
levels i.e. less than 30% decrease in serum creatinine
than baseline level or serum creatinine level of more
than 3 mg/dl at P.O. day 5.

Definition of marginal deceased donor were
established according to UNOS (United network
for organ Sharing) criteria; A marginal donor was
defined with an age over 60 or between 50 and 59
with one of the following criteria; hypertension
with serum creatinine level of more than 1.5 mg/dl
or death from a cerebrovascular event. For live
donors following criteria were applied; age over 60
years with atherosclerotic retinopathy, GFR < 60
ml/min, diabetes mellitus and presence of protei-
nuria.

Statistical analysis was performed using SPSS
15.0 software. Data was expressed as mean =+
standard deviation. Patient and graft survival
analysis was performed by using Kaplan-Meier
Method.
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Table 1. Recipient demographic data.

Recipient Sex Mean+SD Min-max Percentage
Female 6/13 46%
Male 7/13 54%
Recipient Age (yr) 33+12 16-53
Time on dialysis(months) 54+31 12-168
Occurrence of the vascular complications (days) 12+19 1-72
Cause of ESRF
Glomerulonephritis n:2 15%
Hypertension n:3 23%
Polycystic disease n:1 8%
Pyelonephritis n:1 8%
Unknown n:6 46%
HLA mismatch
<3 n:6 46%
>3 n:7 54%
Venous Anostomosis
External iliac vein n:13 100%
Arterial anostomosis
Internal iliac artery n:4 30.8%
External iliac artery n:9 69.2%
Cross-match (+) Non
Preemptive Non

ESRF: End stage renal failure

RESULTS

A total of fifteen vascular complications were
observed; 13 (2.8%) kidney recipients underwent
re-operation. Two patients underwent surgical
intervention twice. Median time of occurrence of
vascular complication was 12+19 days (1-72 days).
Donor and recipient characteristics are described
in Table 1 and 2.

The causes of the re-operations were as follows;
hematoma, renal vein thrombosis, artery anastomosis
disruption, arterial kinking, infected hematoma and
renal artery thrombosis (Table 3). Hematoma and
infected hematoma were treated with drainage. Repair
of the anastomosis was performed in artery anasto-
mosis disruption. Revision of the anastomosis was
performed in artery kinking. Graft nephrectomy was
performed in all patients with renal infarcts second-
ary to renal artery or venous thrombosis.

Graft nephrectomy was performed in five patients
(38.5%) due to uncontrolled vascular complications.
These patients had seven re-operation procedures. In
these patients, renal vein or arterial thrombosis was
the main causes. The histopathological findings of

patients who underwent graft nephrectomy was col-
lected and correlated with the intraoperative findings.
Laparoscopic donor nephrectomy was performed in
three donors, with the median warm ischemia time of
6.49 minute.

In case of graft dysfunction, the first choice of
imaging method was doppler ultrasonography. In two
patients; conventional angiography, and in one
patient; dynamic kidney syntigraphy was additionally
utilized.

Median follow up of the patients was 54 months
(15-121 months). One patient died with functioned
graft during plasmapharesis procedure because of
recurrent glomrulonephritis at month 21.Total num-
ber of 7 (46.6%) patients returned to the dialysis.
One patient underwent re-transplantation at first
month after graft nephrectomy and his follow up is
uneventful. Six patients still live with functioning
graft.

One year patient and graft survival were % 90.9
and 61.5% in patients who had re-operations due to
vascular complications, respectively. Two year patient
and graft survival were 90.9% and 46.2%, respec-
tively.

111



Table 2. Donor demographic data.

Donor Sex Mean Min-max Percentage
Female n=5 38.5%
Male n=8 61.5%
Donor age (yr) 40£16 18-76
CIT (min)
Living donors 76x14 60-100
Deceased donors 706+410 270-1180 61.5%
Donor type 38.5%
Living n:8
Deceased n:5
Multiple arteries n:1
Multiple veins n:2 50%
Donor nephrectomy 50%
Laparoscopic n:4 15%
Open n:4
Marginal donors n:2
CIT: Cold Ischemia Time
Table 3. The causes of the re-operation.
Percentage Requiring Graft
(number) Nephrectomy
Hematoma 33.3% (n:5) Non
Infected hematoma 13.3% (n:2) Non
Renal vein trombosis 20% (n:3) Yes (n:3)
Renal artery trombosis 13.3% (n:2) Yes (n:2)
Arterial anostomosis disruption 13.3% (n:2) Non
Arterial Kinking 6.6% (n:1) Non
DISCUSSION

Vascular complications are still an important
cause of mortality and morbidity in kidney transplan-
tation, in spite of the advancement in surgical tech-
nique and patient management. Vascular complica-
tions are noted in 3-15% of the kidney transplanta-
tions . The most common causes of vascular com-
plications are renal artery or renal vein thrombosis in
early period and renal artery stenosis, arterio-venous
fistulas and pseudo aneurysms in late period ©. In
some cases, endovascular approaches are the treat-
ment of choice but others require surgical interven-
tions. In this study, the rate of vascular complications
requiring surgical intervention was 2.8%. As we
included patients with Grade 3b and 4 vascular com-
plications, we experienced this low rate.

Renal artery and renal vein thrombosis is often
encountered in the first and second week. The rate of
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renal artery and vein thrombosis is reported as 0.2-
7.5% and 0.1-8.2%, respectively @. Renal vein
thrombosis is seen more often than the arterial throm-
bosis. In general, arterial thrombosis is asymptomatic.
The only symptom may be sudden onset anuria.
However patient with venous thrombosis may pres-
ent with pain, tenderness, oliguria or hematuria. The
risk factors for vascular thrombosis are defined as
donor of age younger than 6 years or older than 60
years, a cold ischemia time of more than 24 hours,
atherosclerosis of the renal vessels, recipient on peri-
toneal dialysis, diabetes, history of thrombosis, hemo-
dynamic instability and delayed graft function. Warm
ischemia time, multiple vessels and right kidney graft
are still controversial risk factors for vascular throm-
bosis @. Besides these risk factors, hyper coagulation
and immune mechanisms may be the cause of vascu-
lar events, as well ©7. Of the risk factors mentioned
above, marginal donor (n:2), long warm ischemia
time (n:3), surgical technique (n:3) and delayed graft
function (n:4) were observed in our study. The prob-
lems in surgical technique observed were arterial
anastomosis disruption and arterial kinking.

Hemotoma is another vascular complication of
the kidney transplantation. Generally, minor hemor-
rhage is seen due to inattentive dissection of the graft
hilum. Although, major hemorrhage is encountered
because of main vascular structures. Surgical tech-
nique accounts as a the main reason of the minor and
major hemorrhages. Active bleeding, graft dysfunc-
tion, vascular collapse and pain are the possible
symptoms of the hematoma and hemorrhage ®. In
our study, 46.6% of the vascular complications
requiring the surgical intervention were owing to
hematoma. None of these patients underwent graft
nephrectomy.

Doppler ultrasonography (US) was the first imag-
ing technique utilized in patients have vascular com-
plications. The sensitivity and specificity of doppler
ultrasonography to determine the vascular lesions is
88% and 85 % respectively . Almost, graft dysfunc-
tion is observed in all patients with vascular compli-
cations and Doppler US should be performed at fre-
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quent intervals. Magnetic resonance and computed
tomography angiography are other imaging methods
to define the diagnosis. Conventional angiography
may be used for both the diagnosis and treatment of
the complications in selective cases 'V In our
study, conventional angiography was performed in 2
patients. Because of the active bleeding and inade-
quate perfusion, these two patients were later treated
surgically. Dynamic perfusion scintigraphy was used
for only one patient.

Although with the advancement in diagnostic
tools available for detecting the presence of vascular
complications in early period, graft damage is fre-
quently observed due to prolonged warm ischemia,
thrombosis and infarction.

Although advanced diagnostic tools are available
for detecting the presence of vascular complications,
irreversible damage to graft is frequently observed
and graft nephrectomy was required in patients for
their survival. Five of thirteen patients required the
graft nephrectomy in our study. The rate of graft
nephrectomy due to complications has been reported
between 2.7% and 4.8%, in literature '>'. In our
study the incidence of graft nephrectomy following
vascular complication was found to be 1%.

A number of reports are available stating the data
of vascular complications in early post-transplant
period. They include all kind of complications from
surgical side infection to urological complications.
But few of them focus on the severe vascular compli-
cations, especially requiring the surgical intervention.
Some reports suggest that the occurrence of vascular
complications in early post-transplant period has
negative effect on graft survival “+19. Survival rates
of patients undergoing repeat surgery (not limited to
vascular complications) in early period was reported
to be 69% at 3 years . In our study this rates was
90.2% at 3 year. The three year graft survival rate of
the patients having vein thrombosis has been reported
as 54% 19 In our study, it was 42.6%. But here, we
would like to emphasize that this study includes only
patients requiring re-operation owing to severe vas-
cular complications in early post-transplant period.

CONCLUSION

We present the vascular complications requiring
surgical treatment in early post-transplant period and
their follow up data in details. The rate of vascular
complications after kidney transplantation shows the
safety and feasibility of the kidney transplantation.
The graft survival rates in patients requiring re-oper-
ation owing to severe vascular complications are in
acceptable levels.

REFERENCES

1. Dindo D, Demartines N, Clavien PA. Classfification of surgi-
cal complications: new proposal with evaluation in a cohort
of 6336 patients and results of a survey. Ann Surg 2004;
240:2015-1013.

2. Aktas S, Boyvat F, Sevmis S, Moray G, Karakayali H,
Haberal M. Analysis of vascular complications after renal
transplantation. Transplant Proc 2011;43:557-561.
http://dx.doi.org/10.1016/j.transproceed.2011.01.007

3. Tiirkyilmaz S, Kutlu O. Vascular, urological and other com-
plications of renal transplantation. Tiirkiye Klinikleri J Gen
Surg-Special Topics 2013;6(1):55-59.

4. Keller AK, Jorgensen TM, Jespersen B. Identification of risk
factors for vascular trombosis may reduce early renal graft
loss: A review of recent literature. J Transplant 2012: Article
ID: 793461
http://dx.doi.org/10.1155/2012/793461

5. Pavlicki J, Cierpka L, Krol R, Ziaja J. Risk factors for early
hemorrhagic and trombotic complications after kidney trans-
plantation. Transplant Proceed 2011;43:3013-3017.
http://dx.doi.org/10.1016/j.transproceed.2011.07.018

6. Srivastava A, Kumar J, Sharma S, Abhishek, Ansari MS.
Vascular complication in live related renal transplant: An
experience of 1945 cases. Indian J Urol 2013;29(1):42-47.
http://dx.doi.org/10.4103/0970-1591.109983

7. Irish A. Hypercoagulability in renal transplant recipiets:
Identifying patients at risk of renal allograft trombosis and
evaluating strategies for prevention. Am J Cardivasc Drugs
2004;4:139-149.
http://dx.doi.org/10.2165/00129784-200404030-00001

8. Kahan BD, Ponticelli C. Surgical complications, principles
and practice of renal transplantation. 2nd edition: Martin
Dunitz 1td, The livery House; 2001: p231-243.

9. Grenier N, Douws C, Morel D, Ferriere JM, Le Guillou M,
Potaux L, Broussin J. Detection of vascular complications in
renal allografts with color doopler flow imaging. Radiology
1991;178:217-223.
http://dx.doi.org/10.1148/radiology.178.1.1984307

10. Marini M, Fernandez-Rivera C, Cao I, Gulias D, Alonso A,
Lopez-Muniz A, et al. Treatment of transplant renal artery
stenosis by percutaneous transluminal angioplasty and/or
stenting: study in 63 patients in a single institution. Transplant
Proc 2011;43(6):2205-2207.
http://dx.doi.org/10.1016/j.transproceed.2011.06.049

11. Bracale UM, Carbone F, del Guercio L, Viola D, D’ Armiento
FP, Maurea S, et al. External iliac artery pseudoaneurysm

113



12.

13.

complicating renal transplantation. Interact Cardiovasc
Thorac Surg 2009;8:654-660.
http://dx.doi.org/10.1510/icvts.2008.200386

Dimitroulis D, Bokos J, Zavos G, Nikiteas N, Karidis N.P,
Katsaronis P, Kostakis A. Vascular complications in renal
transplantation: A single center experience in 1367 renal
transplantations and review of the literature. Transplant
Proceed 2009;41:1609-1614.
http://dx.doi.org/10.1016/j.transproceed.2009.02.077

Ziliska Z, Chrastina M, Trebaticky B, Breza J Jr, Slobodnik
L, Breza J, Bujdak P, Madaric J, Vulev I, Klepanec A.
Vascular complications after renal transplantation. Bratisl
Lek Listy 2010;111:586-589.

114

14.

15.

Tepecik Egit. ve Arast. Hast. Dergisi 2016; 26(2):109-114

Jagodic S, Hasukic S, Tulumovic D, Tabakovic M. Influence
of Surgical Compliations on graft and patients’ survival after
a kidney transplantation according to donors’ age. Med Glas
Ljek komore Zenicko-doboj kantona 2013;10(1):139-143.
Abad JB, Mayans AR, Eizaguirre ET, Vargas LR, Costa DR,
Garcia JER, Bergera JJZ, Polo JMB, et al. Surgical complica-
tions in kidney transplantation and their influence on graft
survival. Actas Urol Esp 2010;34:266-273.
http://dx.doi.org/10.1016/S2173-5786(10)70059-7

. Eufrasio P, Parada B, Moreira P, Nunes P, Bollini S,

Figueiredo A, Mota A. Surgical Complications in 2000 renal
transplants. Transplant Proc 2011;43:142-144.
http://dx.doi.org/10.1016/j.transproceed.2010.12.009



