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EX VIVO PEITAPAIINIJA AHEYPU3ME NECHE PEHA/THE APTEPUJE
KOJA JE YIPYJKEHA C OIITEPAIIIOHVIM JIEYEILEM
AHEYPU3ME ABIOMEHCKE AOPTE
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1. ucTutyT 3a KapanosackynapHe 6onecty, Knunnuakn nentap Cpbuje, beorpap;
2. Mucturyt 3a yponorujy, Knnunukn nenrap Cp6buje, beorpap

KPATAK CAIPXKAJ

Koa MylKapua cTapor 75 roamHa NCTOBPEMEHO Cy XMPYPLIKM NledeHe aHeypr3ma abloMeHCKe aopTe v aHeypu3mMa AecHe pe-
HanHe apTepuje. HakoH pecekuuje aHeypu3mMe aboMeHCKe aopTe PEKOHCTPYKUW]a je U3BpLIEHa AakpoH (Dacron) rpadtom, oK je
neyetbe aHeypur3Me AVCTaNHOr AieNna leCHe peHanHe apTepuje 3axTeBano nNpuBpemMeHy ekCrnaHTaunjy 1 ayToTpaHcnnaHTaumjy oy-
Opera (xupypruja ex vivo). locTonepauroHm onopagak je npoTekao HoPMasHo.

KrbyuHe peun: aHeypyiama peHanHe apTepuje, Xupypruja ex vivo.

YBOJ

AHeypusMe peHaTHIX apTepHja Cy PEATUBHO PeTKe
U, IpeMa Jio caia 06jaB/beHIM UCTPAXXMBAbIIMA, Ca NH-
nupennujom of 0,3 mo 1,0% [1, 2]. Mebytum, umajyhu y
BUJIy aHeypU3Me BUCLiepaTHUX apTepuja, peHaHe ce ja-
B/bajy Kof 15-25% 6onecHuxa [2, 3].

XMpypILIKO Jiederbe AUCTATTHO TOKaIM30BAHUX aHEY-
PU3MM peHaTHUX apTepuja IOHEeKaJ 3aXTeBa IpUBpeMe-
HY €KCITAaHTaL 1}y, T3B. €X ViVO PEKOHCTPYKLIWjY ¥ pEUM-
IUTAHTALM)Y UM ay TOTPAHCIUIAHTAL]Y.

ITPMKA3 BOJIECHUKA

Bonecuuk crap 75 rogyHa nprumibeH je 36or 60mosa y
nehuma n gecHoj monoBuHM TpOyxa. [oguHaMa ce 1e4no
360r MOBUILEHOT KPBHOT IPUTHUCKA, & HEKOJIMKO Meceln
je MMao XpoOHUYIHY UHCYypuumjeHjy 6ybpera (ypeja:
15,6 mmol/I, kpeatunus: 191 ymol/l). Ha Tpancnym6bar-
HOj aopTorpaduju ce mokasana jyKCTapeHaHa aHeypH-
3Ma abfjOMEeHCKe aopTe 1 aHeypy3Ma JleCHe PeHaslHe ap-
Tepuje MoKanu3oBaHe y xunycy 6ybpera (Cnnxa 1).

OmnepannoHo nevemse je 06aB/beHO y YCIOBMMA KOHTH-
HyUpaHe e[yypaaHe TOPAKCHe aHa/Ire3uje 1 OIILITe I
eHJoTpaxejcke aHecTe3nje. KopumrheH je rpancrepuro-
HEYMCKM MIPUCTYT KPO3 MeAujanHy nanaporomujy. ITo-
cTe MoOMIM3anMje ¥ MefyjalHe poTalje aclieeHTHOT
konoHaypaben je Koxepos MaHeBap, I1a Cy TaKO IpUKa3a-
HIU TIpefitha CTPaHa leCHOT 6yOpera, ypeTep 1 BacKyap-
Ha IleTe/bKa Ca Be/IMKOM XMIAPHO JIOKa/IN30BaHOM CaKy-
JIAPHOM aHeypU3MOM. 360T HEIPUCTYTAYHOCTY AHEY Y-
3Me JleCHe peHajIHe apTepuje, 6yOper je eKCITaHTHPaH.
Omnepanujy cy 3aTuM HacTaBy/Ia IBa XMPYPIIKA THMa.
ITpBy THM je Ha CTaHfAPAAH HAYMH Pecelypao aHeypu-
3My abJfOMEHCKe a0pTe U YYMHNO PeKOHCTPYKINjy 61-
¢dypranuonum gaxpoH (Dacron) rpadrom. [Ipyru tum
je ypajuo ex vivo pernapanujy aHeypusMe peHajHe apTe-
puje. CBe Bpeme 6y6per je 6mo nepdynposan Kommnnco-
BuM (Collins) pacTBOpOM, Koju ce fo0Ouja MelameM pac-
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TBOpa ,,Konmuuc I” n ,, Konuuc IT”, unju cacras je mpuka-
3aHy Tabenn 1.

O6a pactBOpa ce 4yBajy y ¢ppwkngepy Ha +4°C u
0TBapajy ce HerocpeHo pe ynorpebe. Caxpskaj pacTBo-
pa ,Kommuc I” ce cuna y pactsop ,,Komuuc 117, a motom
ce myhka oko 10 munyTa. Y peHanny aprepujy 6ybpera,
KOjJI ce Hajla3! y MOCYM ca CTePM/THUM JIefiOM, YBOJ ce

CJIMKA 1. TpaHcnymbanHa aoptorpaduja mokasyje jykctapeHanHy
aHeypur3amy abJOMEHCKe aopTe 1 CakynapHy aHeypuamy aecHe bybpe-
XHe apTepuje, Koja je 03HaueHa CTpenunLom.

FIGURE 1. Translumbar angiography showed juxtarenal abdominal
aortic aneurysm associated with saccular right renal artery aneurysm
(arrow).



CPTMCKW APXWB 3A LIEJTOKYMHO JIEKAPCTBO

TABENA 1.
TABLE 1.
KonuHc| Konuucll
Collins | Collins 11
EDTA 1343 mmol/! [rlyKo3a 190 mmol/!
glucose
Na 52.69 mmol/! Mg 31.25 mmol/!
@ 74.98 mmol/l SO, 31.25 mmol/I
K 574 mmol/ Ph 40
Ph 74
KonununHa 100 mi KonununHa 400 m
Volume \olume

BEHCKa KaHW/Ia KPO3 KOjy ce Bpuy ucnuparme. IlocTymak
je saBplIleH Kaja je Oybper cacBuM 0eo, XTTafaH U MeK,
a MICIIMPAK KOjJt M371a3y Ha 6yOpe)KHY BeHY IIOTIYHO O11-
crap. Y xunycy 6ybpera ce y HUBOy IpBe 6udypkarmuje
Ha/asiIa CaKy/lapHa aHeypusMa IpedHnKa of 4 cm. U3
e cy y 6ybper nonasuie Tpu rpate (Cnnka 2).

CJINKA 2. 3aBpluHa dasa pecekuyje cakynapHe aHeyprame fecHe Oy-
bpexHe apTepyje.
FIGURE 2. The end of the aneurysmal resection.

VsBpiueHa je KOMIUIETHA peceKluja aHeypusme. Ha-
KOH Tora je Hajay»xa u Hajseha peHanna aprepuja Tep-
MMHO-TePMIHATHO aHaCTOMO3MpaHa ca TyOylIapHUM
PTFErpadrom off 6 mm. JenHa of yxux u kpahux apre-
pMja je TEPMMHO-TIATE€PATHO MMIIAHTAPAHA Y TIOMEHY-
Ty aprepujy, a apyray PTFE rpadt (Cnuxa 3).

CJINKA 3. CnoxeHa ex vivo apTepujcKa PeKOHCTPYKLMja NOCNe aHey-
pv3amaTcKe pecekumje.
FIGURE 3. Arterial reconstruction after aneurysmal resection.

ITocre 30 MuHyTa OF, eKCIUIaHTanMje 6yOper je ayTo-
TPaHCIUVIAHTUPAH y JleCHy Winjadny jamy. decHa 6y-
Ope>KHa BeHa je MMIUIAHTHPAaHa y HOBY IIYIUbY BEHY,
a PTFE rpadr y gecHu Kpak 6udypxamoHor rpadra
(Cnuke 4 n 5).

OpMax HocyIe ycIocTaB/bakba apTepujcke U BeHCKe
LUpKyIanuje pyHKumja 6yopera je ycmocTaBbeHa, a y

CJINKA 4. AytoTpancnnaHTaumja bybperay aecHy nnmjayny jamy. Crpe-
JIMLIOM je 03HaUY€eHO Kpeviparbe TepMUHO-NaTepasnHe aHaCToMo3e v3me-
Hy bybpexHe Bere (V) 1 gorbe Wynsbe BeHe, Koja je knemosana (C).
FIGURE 4. The kidney autotransplantation into right iliac fossa. The ar-
row shows end-to-side anastomosis between renal vein (V) and
clamped inferior vein cassa (C).

CJIKA 5. Kpeunpatbe TepmMuHa natepanHe aHacTomose (CTpenuua)
n3mehy fecHor Kpaka budypkaumoHor gakpoH rpadta (D) n PTFE rpa-
oTa (P).

FIGURE 5. End-to-side anastomosis (arrow) between PTFE graft (P)
and right limb of bifurcated Dacron graft (D).

ypetepy ce nojasuo ypuH. Ha kpajy je ypahena ypere-
POHEOIMCTOCTOMM]a, Y3 IPETXONHO MOCTaB/batbe T3B.

double ] coupe.

OpMax nocre onepanyuje fOILJIO je 10 MOTIyHe HOp-
Mmanusanuje pyHkumje 6yopera u HopManusalyje a3ot-
Hux Matepuja. Kontponna aoprorpaduja je mokasama
na cy cBu rpa¢rosu nporounu (Cnnke 6 u 7).

JM0JM
IsnimobdA
EROL EDOS-3-0E

CJINKA 6. KoHTponHa noctonepalyona aHriorpaduja nokasyje aa
cy cBv rpadToBM NpoTouHm. CTpennua nokasyje aHacTomosy n3mehy
[lecHOr Kpaka fjakpoH rpadta v PTFE rpadTa, 13 Kora n3nase bybpe-
KHe apTepuje.

FIGURE 6. The control postoperative showed all grafts patent. The ar-
row shows anastomosis between right limb of bifurcated Dacron graft
and PTFE graft which anastomosed with renal arteries.
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00EVE 29LIHY

CJIUKA 7. KoHTponHa noctonepaumoHa aopTorpaduja (kacHa dasa)
nokasyje Backynapusauujy 6ybpexxHor napeHxmma.

FIGURE 7. The late phase of control angiography showed kidney
parenchime and vascularisation.

IOVCKYCUJA

Y nurepaTypu HemMa MHOTO HaBeJeHUX UCTPa>KMBa-
b3,  IOTOTOBO He HOBIUX, KOja ce 6aBe OBOM Ipobiema-
THKOM, I1a CMO ce OCBpHY/IN Ha toctojehe mogarke. I1pe-
Ma HallleM casHamy, y 1uTeparypu fsomahux ayropa ciy-
YajeBM ex Vivo PEKOHCTPyKIuje OyOpexxHuXx apTepuja
jour HUCY IyO/IMKOBAaHM, IITO OBO HAllle IIPeTVIMIUHAPHO
MCKYCTBO YMHM jOII 3HAYAjHU)UM.

Hajuenrhn yspok aneypusmu 6yOpexxHux aprepuja je
aTepockieposa (Kako je OuIo u 'y HalleM ciIydajy) Wim
¢dubpomyckynapna gucrnasuja [4-8]. IIpema ITytacosoj
(Poutasse) kmacudukanmju, HOCTOje YeTUPY TUIIA AaHEY-
pusmu 6y6pexxHux aprepuja [4]:

1. cakymapue (3axBaTajy 6udypkaiujy 6yopexHe apre-
puje ¥ YITTaBHOM CY KOHT€HUTAIHE);

2. ¢ysudopmHe (3axBarajy rmaBHa cTabma 6ybpexxHe ap-
Tepuje 1 yI/IaBHOM HacTajy 360r aTepockiepose u ¢pu-
6poMycKynapHe fuciasuje);

3. mucekaHTHe (OfpasyMeBa U30/I0BAHY ANCEKLHU]y OY-
6pe>xHe apTepuje Koja YIJITaBHOM HacTaje y OKBUPY
¢$ubpomyckynapHe fuUCIIIasuje);

4. yHTpapeHanHe (MOTry OMTU KOHT€HUTA/THE Y IOCTTPa-
yMarcKe MU HacTaTu ycne nopemehaja xonarena).
OBe aHeypu3Me Cy BpJ/IO 4YeCTO aCUMIITOMATCKe 1 OT-

KPMBajy Ce CTTy4ajHO TOKOM aHTMOrpadCKOr UCIUTUBA-

a aboMeHCKe aopre, 610 360r aHeypusMarcke, 6u-

710 360r OKTy3uBHe 6omectn. Takobe, aneypusme 6ybpe-

JKHUX apTepuja ce MOry MaHu(eCcTOBaT! apTePUjCKOM

XUIIEPTEH3MjOM, 00T0OBIMA Y CTabuHaMa, OTHOCHO aKyT-

HOM WM XpOoHMYHOM crabornhy 6y6pera [9-11]. 360r pe-

JIATHMBHO MaJjle MHIMACHIV]e, PUSMK O PYI Ty pe aHey pI-

3Mu OyOpexXHUX apTepuja Huje HOTIYHO Ho3Har. [Ipema
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HEKVM ayTOpUMa, OH U3HOCK OKO 5%, Ipu 4eMy je 3Ha-
vajuo Behn xop Mmagux TpysHua [12].

Y XUpypLIKOM Jedery aHeypyusMu OyOpesxHuX apTe-
puja xopucte ce 6pojue npouenype. To cy: mau (patch)
[/1aCTHKa, Gajac-mpolefypa U ex vivo peKOHCTPYK-
LMja C PeIUIAHTAMjOM VM ayTOTPAHCIIAHTALMjOM
[1-10]. OmucaHo je n mevyere embonusanujom [13], ogHo-
CHO eHJI0BacKy/IapHo jedere BemraukuM (ePTFE) [14]
MJIY BEHCKUM CTeHT rpadrom [10].

3AK/bYYAK

I'maBHe MHAMKaLMje 32 XUPYPUIKO JIeUerhe aHeypH-
3MII PEHAJTHUX apTepuja Cy clipedaBambe TpoMboemMb0o-
JIMjCKMX KOMIUIMKAIINja, KOje MOTY JOBECTH JIO PEHOBa-
CKyJ/IapHe XUIlepTeH3uje uin nHcypuumjeruje 6yope-
ra, 1 IpeBeHIuja aHey pU3MaTCKe PyNIType, Koja je peT-
Ka, anu Hajuyemhe daranHa.
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EXVIVO REPAIR OF RENAL ARTERY ANEURYSM ASSOCIATED WITH
SURGICAL TREATMENT OF ABDOMINAL AORTIC ANEURYSM — CASE REPORT
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INTRODUCTION

Renal artery aneurysms is relatively uncommon with report-
ed incidence ranges from 0.3% to 1%. However, considering all
visceral artery aneurysms the percentage of renal artery aneu-
rysms is relatively high between 15-25%.

The distal forms of renal artery aneurysms sometimes re-
quire "ex vivo" reconstruction and kidney autotransplantation.

CASE REPORT

A 75-year-old male presented with the right abdominal and
back pain. He suffered from a long history of arterial hyperten-
sion and chronic renal failure over the last few months (urea
blood = 19.8 mmol/I; creatinine = 198 mmol/l). Duplex ultraso-
nography showed abdominal aortic aneurysm. Subsequent
translumbar angiography revealed juxtarenal abdominal aortic
aneurysm associated with distal right renal artery aneurysm.

The operation was performed under combined thoracic
epidural analgesia and general anesthesia using transperitone-
al approach. After the laparotomy, the ascending colon was
mobilized and reflected medially followed by Kocher maneu-
ver. The result was visualization of the anterior aspect of the
right kidney, the collecting system, ureter as well as the right re-
nal vein and artery with large saccular aneurysm located distal-
ly. After mobilization of the renal vessels and careful dissection
of the ureter, the kidney was explanted. The operation was
continued by two surgical teams. The first team performed ab-
dominal aortic aneurysm resection and reconstruction with bi-
furcated Dacron graft. The second team performed ex vivo
reparation of renal artery aneurysm. All time during the explan-
tation, the kidney was perfused by Collins' solution. The saccu-
lar right renal artery aneurysm 4 cm in diameter was located at
the kidney hilus at the first bifurcation. Three branches origi-
nated from the aneurysm.

The aneurysm was resected completely. The longest and
widest of three branches arising from the aneurysmal sac was
end-to-end anastomized with 6 mm PTFE graft. After this inter-
vention, one of shorter arteries was implanted into the long ar-
tery, and another one into PTFE graft.

After 30 minutes of explanation, autotransplantation of the
kidney into the right iliac fossa was performed. The right renal
vein was implanted into the inferior vein cava, and PTFE graft
into the right limb of Dacron graft.

Immediately following the completion of both anastomo-
ses, large volume of urine was evident. Finally, ureteneocys-
tostomy was performed with previous insertion of double “J”
catheter.

In the immediate postoperative period, renal function was
restored to normal, while postoperative angiography revealed
all patent grafts.

DISCUSSION

The most common causes of renal artery aneurysms are ar-
teriosclerosis, as in our case, and fibro-muscular dysplasia. Very
often, renal artery aneurysms are asymptomatic and discov-
ered only during angiography in patients with aneurysmal and
occlusive aortic disease. Other cases include: arterial hyperten-
sion, groin pain and acute or chronic renal failure. Due to rela-
tively small number of evaluated cases, the risk of aneurysmal
rupture is not known. According to some authors, the overall
rupture rate of renal artery aneurysm is 5%, however, the rup-
ture risk becomes higher in young pregnant woman.

Several standard surgical procedures are available for the re-
pair of renal artery aneurysms. These include saphenous vein
angioplasty, bypass grafting, as well as ex vivo reconstruction
with reimplantation or autotransplantation. Furthermore, inter-
ventional embolization therapy, as well as endovascular treat-
ment with ePTFE covered stent, or autologous vein-coverage
stent graft, have been also reported to be successful.

CONCLUSION

The major indications for surgical treatment of renal artery
aneurysms are to eliminate the source of thromboembolism
which leads to fixed renal hypertension and kidney failure, as
well as prevention of aneurysmal rupture.

Key words: renal artery aneurysm, ex vivo repair.
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