
The use of native veins for creation of arteriovenous fistulas (AVF) re-
sults in better patency rates, and the incidence of complications is
lower when compared to a prosthesis. Thrombosis, infection, ane-

urysm formation and stenosis are the most common complications related
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Resection of True Aneurysmal Arteriovenous
Fistulas and Preserving Their Functions Using

Segmental Saphenous Graft Interposition

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Ar te ri o ve no us fis tu las (AVF) cre a ted for he mo di aly sis may be comp li ca ted
by ane urysm for ma ti on. The aim of this ar tic le is to des cri be our ex pe ri en ce with seg men tal sap he-
no us graft in ter po si ti on to tre at AVF ane urysms. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  Bet we en Ju ne 2007 and Ju -
ne 2011, 23 pa ti ents who ad mit ted to our cli nic with symptoms re la ted to sing le or mul tip le AVF
ane urysms we re inc lu ded in the study. Un der ge ne ral anest he si a, the ane urysms we re re sec ted and
a re ver se sap he no us ve in graft was imp lan ted in an end-to-end man ner, af ter inf low and outf low
of ane ury sma tic fis tu la tract was clam ped. RRee  ssuullttss::  Ane urysms we re se con dary to brac hi al-cep ha -
lic fis tu la in 16 (69.5%) pa ti ents and ra di al-cep ha lic fis tu la in 7 (30.5%) pa ti ents. The me an fol low-
up pe ri od was 40.2±9.4 months, with a ran ge 13 to 61 months. The sap he no us ve in throm bo sed in
3 pa ti ents in brac hi al-cep ha lic fis tu la and in 3 pa ti ents in ra di al-cep ha lic fis tu la gro ups. The re we -
re no vas cu lar comp li ca ti ons in the re ma i ning. CCoonncc  lluu  ssii  oonn::  Our re sults show that this met hod pre-
ser ves AVF func ti ons and pre vents the comp li ca ti ons of the ane urysms. Pre ser va ti on tech ni qu es
such as seg men tal sap he no us graft in ter po si ti on may be per for med for tre a ting func ti o ning AVF
ane urysms.

KKeeyy  WWoorrddss::  Arteriovenous fistula; aneurysm; saphenous vein

ÖÖZZEETT  AAmmaaçç::  He mo di ya liz ama cıy la oluş tu ru lan ar te ri o ve nöz fis tül le rin önem li bir komp li kas yo -
nu, anev riz ma ge liş me si dir. Bu ça lış ma nın ama cı anev riz ma ge liş miş ar te ri o ve nöz fis tül le rin sa fen
ven gref ti kul la nı la rak ona rıl ma sıy la il gi li tec rü be mi zi ak tar mak tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Ha zi ran
2007 ve Ha zi ran 2011 ta rih le ri ara sın da tek ve ya çok lu ar te ri o ve nöz fis tül anev riz ma sı ne de niy le
kli ni ği mi ze baş vu ran 23 has ta ça lış ma ya da hil edil di. Ge nel anes te zi al tın da, anev riz ma tik fis tül
seg men ti pro xi mal ve dis tal den klemp le ne rek re ze ke edil di ve ye ri ne sa fen ven greft in ter po ze
edil di. BBuull  gguu  llaarr::  Anev riz ma lar 16 (%69,5) has ta da bra ki yal-se fa lik fis tül, 7 (%30,5) has ta da ra di -
yal-se fa lik fis tü le se kon der di. Has ta lar or ta la ma 40,2±9,4 (13-61) ay ta kip edil di. Sa fen greft bra-
ki yal-se fa lik fis tül ve ra di yal-se fa lik fis tül grup la rın da 3’er has ta da trom bo ze ol du. Di ğer has ta lar da
vas kü ler komp li kas yon  iz len me di. SSoo  nnuuçç:: So nuç lar ar te ri o ve nöz fis tül anev riz ma la rı nın gü ven le
ta mir edi le rek fonk si yon la rı nın ko ru na bi le ce ği ni or ta ya koy muş tur. Seg men tal sa fen greft in ter -
po zis yo nu gi bi ko ru yu cu tek nik ler fonk si yo nel arteriyovenöz fistül anevrizmalarını te da vi et mek
için kul la nı la bi lir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Arteriovenöz fistül; anevrizma; safenöz ven
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to AVF.1 Up per limb ve in ane urysms comp li ca te all
types of au to ge no us AVF and com pri se fal se ane -
urysms se con dary to ve ni punc tu re tra u ma as well
as tru e ane urysms, cha rac te ri zed by di la ta ti on of
the na ti ve ve ins. In ci den ce of ane urysm for ma ti on
is ap pro xi ma tely 5- 7%.2 The aim of this ar tic le is to
des cri be our ex pe ri en ce with seg men tal sap he no us
graft in ter po si ti on to tre at AVF ane urysms. 

MA TE RI AL AND MET HODS

Bet we en Ju ne 2007 and Ju ne 2011, 23 pa ti ents ad-
mit ted to our cli nic with symptoms re la ted to sin-
g le or mul tip le AVF ane urysms we re inc lu ded in
the study. The ir comp la ints we re a pul sa ting mass,
pa in, ero si on of over la ying skin, prob lems in he-
mo di aly sis, cos me tic re a sons and sud den rup tu re.
In Dopp ler ul tra so nog raphy, trans ver se di a me ter
of the fis tu la tracts we re gre a ter than 40 mm, ha v-
ing at le ast thre e fold lar ger the ves sel seg ments just
abo ve and be low the ane ury sma tic are a. The trans-
ver se di a me ter of gre a ter sap he no us ve in was me -
a su red at pro xi mal and dis tal le vels. In only one
pa ti ent, ad mis si on was ur gent du e to sud den-on set
rup tu re, so that Dopp ler ul tra so nog raghy co uld not
be per for med. In for med con sents we re ob ta i ned

from all the pa ti ents, and the study pro to col was
ap pro ved by the et hi cal com mit te e. 

OPE RA TI VE TECH NI QU E

All ope ra ti ons we re per for med un der ge ne ral anes-
t he si a. First, 5000 IU he pa rin and 1 g ce fu ro xi me
we re in fu sed. Ar te ri al inf low of fis tu la tract was
dis sec ted to con trol in co ming ar te ri al flow. Then
ane ury sma tic seg ment and ves sel seg ments we re
dis sec ted just abo ve and be low the ane ury sma tic
are a, so me ti mes small skin are as over the ane urysm
we re left in pla ce du ring re sec ti on (Fi gu re 1). Gre -
at sap he no us ve in was pre pa red usu ally abo ve the
kne e le vel. Sin ce di a me ter me a su re ments abo ve
the kne e le vel we re mo re su i tab le for re fo un da ti on
of op ti mal fis tu la tract he moy na mics. Inf low and
outf low of ane ury sma tic fis tu la tract was clam ped.
The ane urysm was re sec ted. A re ver se sap he no us
ve in graft was imp lan ted in an end-to-end man ner
(Fi gu re 2). Af ter pla ce ment of a suc ti on dra in, skin
was su tu red pri ma rily. A tem po rary cen tral ve in
he mo di aly sis cat he ter was pla ced for one month
af ter sur gery. Pos to pe ra ti ve proph ylac tic an ti bi o -
tics and an ti ag re gants we re app li ed to all pa ti -
ents.
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FIGURE 1: The aneurysmatic segment of the arteriovenous fistula was dis-
sected from the surrounding tissues.

FIGURE 2: A reverse saphenous vein graft is implanted in an end-to-end
manner after resection of the aneurysmatic segment.



STA TIS TI CAL ANALY SES

The da ta we re analy zed using SPSS soft wa re (SPSS
18.0.1 for Win dows; SPSS, Chi ca go, IL, USA). Con-
ti nu o us va ri ab les we re shown as me an±stan dard
de vi a ti on along with the ir ran ges. Ca te go ri cal va ri-
ab les we re ex pres sed as fre qu en ci es and per cen ta -
ges.

RE SULTS

A to tal of 23 pa ti ents we re inc lu ded in this study.
Ane urysms we re se con dary to brac hi al-cep ha lic
fis tu la in 16 (69.5%) pa ti ents and ra di al-cep ha lic
fis tu la in 7 (30.5%) pa ti ents. The fol low-up pe ri od
ran ged bet we en 13 and 61 (me an 40.2) months. In
brac hi al-cep ha lic fis tu la gro up, the sap he no us
grafts we re throm bo sed in 3 pa ti ents (at 1st, 2nd
and 4th months pos to pe ra ti vely). Af ter throm bec -
tomy, grafts trom bo zed aga in, and al ter na ti ve ac-
cess met hods we re app li ed. In the sa me gro up,
per cu ta ne o us trans lu mi nal an gi o pasty was app li ed
in one pa ti ent. for anas to mo tic ste no sis at 11th

month In the ra di al-cep ha lic fis tu la gro up, sap he -
no us grafts we re throm bo sed in 3 pa ti ent (at 1st, 2nd

and 8th months pos to pe ra ti vely). Af ter throm bec -
tomy, grafts trom bo sed aga in and an al ter na ti ve ac-
cess met hods was app li ed (Tab le 1). In ot her
pa ti ents, the re we re no vas cu lar comp li ca ti ons in
fol low up pe ri od.

DIS CUS SI ON

En do ge no us AVF was first des cri bed in 1966, and it
still re ma ins as the op ti mal vas cu lar ac cess for chro -
nic long-term di aly sis the rapy.3 The most com mon
la te comp li ca ti on of AVF for ma ti on is the de ve -
lop ment of an ane urysm, which is ge ne rally a tru -

e ane urysm and it usu ally do es not af fect fis tu la
func ti on for he mo di aly sis.4

In ci den ce of ane urysm for ma ti on is ap pro xi -
ma tely 5-7%, and the ma jo rity of them oc cur in the
up per arm.2,5 Ane urysms are de fi ned as fu si form or
sac cu lar di la ta ti ons with a di a me ter thre e ti mes lar -
ger than that of the ups tre am and downs tre am seg-
ments of the ac cess si te.6 The pat hoph si o logy of
ve no us ane urysms is still unc le ar.7 Can nu la ti on ro -
u tes ap pe ar to be pre fe ren ti al lo ca ti ons for the ane -
urysms du e to re pe a ted ne ed ling.8 The Kid ney
Di se a se Out co mes Qu a lity Ini ti a ti ve gu i de li nes re -
com mend that ane ury smal AVF seg ments sho uld
not be can nu la ted.9 Anot her fac tor inf lu en cing the
for ma ti on of a ve no us ane urysm as well as the ma -
na ge ment de ci si ons in vol ves downs tre am or ups -
tre am ste no sis, that is, pre-ste no tic or post-ste no tic
ane urysm.

Most of the ti me, the prob lem is con si de red to
be me rely cos me tic and pro ce du re is do ne only to
avo id furt her punc tu res in the ane ury smal seg-
ment. Re pa ir is in di ca ted in the pre sen ce of pa in,
in fec ti on, li mi ted punc tu re si tes, skin ero si on, ra pid
ex pan si on, low flow as so ci a ted with ste no sis and
rup tu re.

Met hods for tre a ting the ane urysms inc lu de li -
ga ti on or re sec ti on of the AVF.10 This is ef fec ti ve
and will eli mi na te the risk of ble e ding, but it is al -
so was te ful be ca u se an ot her wi se func ti o nal AVF
is sac ri fi ced. In a lar ge study inc lu ding 44 ane -
urysms in vol ving both AVF and grafts, Ge or gi a dis
et al. conc lu ded that the out co me of sal va ge sur-
gery was bet ter for AVF com pa red to grafts, and for
tru e ane urysms com pa red to fal se ane urysms.11

Ane ury smorr graphy was re com men ded to pre ser -
ve an ane ury sma tic func ti o ning AVF.6,12 In anot -
her study Ka ra bay et al. re com men ded only co lor
dup lex ul tra so nog rap hic exa mi na ti on of the up per
ex tre mity pre o pe ra ti vely.13 One of the re com men -
ded tech ni qu es for ane urysm re pa ir is app li ca ti on
of the ex ce e ding (re dun dant) ve in wall, which pre-
c lu des the ne ed for re sec ti on ac cor ding to Lo and
Tan.2 Stent graf ting is anot her op ti on of tre at ment,
but it is usu ally in di ca ted for a pse u do a ne urysm re-
pa ir (not tru e ane urysm), and ma inly for AVF with
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Variables N (%)

All aneurysms 23 (100%)

Brachial-cephalic fistula 16 (69.5%)

Radial-cephalic fistula 7 (30.5%)

Thrombosis in brachial-cephalic fistula group 3 (13%)

Stenosis in brachial-cephalic fistula group 1 (4.3%)

Thrombosis in radial-cephalic fistula group 3 (13%)

TABLE 1: Aneurysms, types of vascular access, 
complications.
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prost he sis.14,15 Pi er ce et al. re por ted the use of lon-
gi tu di nal stap ling to re du ce the ane ury smal lu men
to nor mal di a me ter.1

In our study, the aim of the tre at ment of the
ane ury sma tic fis tu la was to tre at the ane urysm
whi le ma in ta i ning fis tu la’s func ti on. The nor mal
ve in di a me ter of a ma tu re AVF me a su res 4 to 7
mm. The most he mody na mi cally su i tab le au to ge -
no us graft was the sup ra pop li te al gre at sap he ne o us
ve in. Throm bo em bo lic comp li ca ti ons of the au to -

ge no us grafts has be en smal ler than the prost he tic
grafts. We re sec ted ane ury sma tic ves sel seg ment,
and rep la ced it with a re ver se sap he no us graft. As
a re sult, pre ser va ti on tech ni qu es li ke seg men tal
sap he no us graft in ter po si ti on may be per for med for
tre a ting func ti o ning AVF ane urysms.

CCoonnfflliicctt  ooff  IInntteerreesstt

Authors declared no conflict of interest or financial sup-
port.

Hacı Alper UZUN et al. RESECTION OF TRUE ANEURYSMAL ARTERIOVENOUS FISTULAS...

1. Pi er ce GE, Tho mas JH, Fen ton JR. No vel re-
pa ir of ve no us ane urysms se con dary to ar te -
ri o ve no us di aly sis fis tu la e.Vasc En do vas cu lar
Surg 2007;41(1):55-60.

2. Lo HY, Tan SG. Ar te ri o ve no us fis tu la ane -
urysm-pli ca te, not li ga te. Ann Acad Med Sin-
ga po re 2007;36(10):851-3.

3. Gra u han O, Zur brugg HR, Het zer R. Ma na -
ge ment of ane ury smal ar te ri o ve no us fis tu la by
a pe ri vas cu lar me tal mesh. Eur J Vasc En do -
vasc Surg 2001;21(3):274-5.

4. Te ra da Y, To mi ta K, Shi no da T, Io na Y, Yos -
hi ya ma N. Gi ant ser pen ti ne ane urysm in a
long term he mo di aly sis pa ti ent. Clin Nep hrol
1988;30(3):164-7.

5. Sa la hi H, Fa zel za deh A, Meh di za deh A,
Razm kon A, Ma lek-Hos se i ni SA. Comp li ca ti -
ons of ar te ri o ve no us fis tu la in di aly sis pa ti ents.
Trans plant Proc 2006;38(5):1261-4.

6. Be rard X, Briz zi V, Ma ye ux S, Sas so ust G,
Bis cay D, Du cas se E, et al. Sal va ge tre at ment
for ve no us ane urysm comp li ca ting vas cu lar
ac cess ar te ri o ve no us fis tu la: use of an exop -

rost he sis to re in for ce the ve in af ter ane ury -
smorr haphy. Eur J Vasc En do vasc Surg 2010;
40(1):100-6. 

7. Dis kin CJ, Sto kes TJ, Dansby LM, Radc lıff L,
Car ter TB, Un ders tan ding the pat hoph ysi o logy
of he mo di aly sis ac cess prob lems as a pre lu de
to de ve lo ping in no va ti ve the ra pi es. Nat Clin
Pract Nep hrol 2008;4(11):628-38. 

8. Cli ni cal prac ti ce gu i de li nes for he mo di aly sis
ade qu ency up da te 2006. Am J Kid ney Dis
2006;48 Suppl 1:S2-90. 

9. KDO QI Cli ni cal Prac ti ce Gu i de li nes and Cli ni -
cal Prac ti ce Re com men da ti ons for 2006 Up-
da tes: he mo di aly sis ade qu acy, pe ri to ne al
di aly sis ade qu acy and vas cu lar ac cess. Am J
Kid ney Dis 2006;48(suppl 1):s1-s322

10. Ka ra bay O, Yet kin U, Si lis tre li E, Us kent H,
Onol H, Açı kel U. Sur gi cal ma na ge ment of gi -
ant ane urysms comp li ca ting ar te ri o ve no us fis-
tu la e. J Int Med Res 2004;32(2):214-7.

11. Ge or gi a dis GS, La za ri des MK, Pa na go ut sos
SA, Kan tart zi KM, Lam bi dis CD, Sta ra mos
DN, et al. Sur gi cal re vi si on of comp li ca ted

fal se and tru e vas cu lar ac cess re la ted 
ane urysms. J Vasc Surg 2008;47(6):1284-
91.

12. Ot ken CC, Gün day M, De mir baş M. He mo di -
ya liz has ta la rın da ar te ri yo ve nöz fis tü le bağ lı
ge li şen ve nöz anev riz ma la rın cer ra hi te da vi si.
Tur kish J Tho rac Car di o vasc Surg 2010;18(3):
196-9.

13. Ka ra bay Ö, Yet kin U, Si lis tre li E. He mo di ya liz
amaç lı ar te ri yo ve nöz fis tül ler de olu şan dev
anev riz ma lar da cer ra hi yak la şım. Tur kish J
Vasc Surg 2003;12(2):11-15.

14. Anant hak rish nan G, Bhat R, Se vern A, Chac -
kra verty S. Stent graft exc lu si on of pse u do-
ane urysm ari sing from PTFE he mo di aly sis
graft af ter re cur ren ce fol lo wing ul tra so und gu -
i ded throm bin in jec ti on. J Vasc Ac cess 2008;
9(4):293-5.

15. Cri a do A, Mars ton WA, Li gush J, Ma u ro MA,
Ke agy BA. En do vas cu lar re pa ir of pe rip he ral
ane urysms, pse u do a ne urysms and ar te ri o ve -
no us fis tu las. Ann Vasc Surg 1997;11(3):256-
63.

REFERENCES


