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Table1 Casesrequired re-operation during the observation period

case late conversion re-SG F-F cause
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SG thrombosis, persistent EL
SG distortion, secondary EL
SG distortion

persistent EL

secondary EL

SG thrombosis

SG thrombosis , SG distortion
SG thrombosis

re-SG: supplemental deployment stent graft, F-F: femorofemoral bypass, EL: endoleak
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Fig. 1 Cumulative survival rates
Survival ratesin the two groups did not differ significantly.
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Table2 Endoleak
Operative CT findings
completion during follow-up period
angiography # o
EL disappeared 5
EL(+) 7
EL(+) 2
EL appeared 1
EL (-) 35
EL(-) 34
EL, endoleak
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Fig. 2 Secondary endoleak
A: 1 month after surgery. Follow-up CT scan demonstrated
spontaneous sealing of endoleak. B: 3 months after surgery.
Contrast enhancement of aneurysmal sac was found.
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Fig. 3 Persistent endoleak
A: Preoperative angiogram shows an angulated proximal neck. B: Fourteen months after surgery, proximal endoleak remained. C: A
supplemental stent graft was placed at the proximal landing zone. The endoleak was sealed after the procedure.
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Fig. 4 Mean aneurysmal sac regression upon follow-up after
endovascular repair
M: month (s)

00000000000000000000000 1
gooooooooooooocboooooobooboo
10300000000000000000000O0
O00o00o0o0Fre 3MO0oooooooooog
00000 ssO0oi1000o0o000oooooon
goooooooooooooboooooobooboo

mm
8-
4_
0y ———— -1
-4
-8 M
-12”
mm
8_
4_
-4
-8 6M
-12-
[ ] NoEL

00000 AAAODOOOO0DOODOOOOO 457

O000U000oO0o0ooooUo0Uoooooooooog
00105000000000000000000
oo

0ooo0oO0o0o0o0o0o0o0oOoUoooooooo 1o
00 -02+x07mmd3000 -1.8x0.7mmd60 00
-39+14 mm, 100 -6.0+16, 200 -120+2.2mm
DU00000Fg 4000000000 00DOOO
Jo0oO0o0ob0o0b0o0bOO0o0obO0o0bOoOoD 100
0 -04+09mm, 3000 24+08mm, 6000 b1+
17mm, 100 -85+x1.7mm, 200 =138+ 1.8 mm0O
D00d000ooo0oOdOdOdtransentELON=1000
1036000 0mmMO1I0O25mmOO0OO0O0O
O0persistentELON=1000 1,3000 1.0mm, 60
goommO100 7mmO00000Fg 50000
Oo0oooooooilooocrtooooooooo
0140000000000900000000 5mm
O000000ooooooos50038%wo00on
+5mmO 000000000

50 00O0O0O0oOooOoooog

dooooOoooOo0ooOoOooOooooooo 1o
0 95.0%020 400 91.3%0 000000 20 400
981%0000000000ooo0o

00ooUo0ooooUooD400000000000

-12-

transient EL [l persistent EL secondary EL

Fig. 5 Aneurysmal sac regression after endovascular repair according per endoleak status

M: month (s), EL: endoleak
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Fig. 6 Example of stent graft migration and distortion
A: Preoperative angiogram shows infrarenal AAA. B: Immediately after stent graft deployment, the proximal edge of the stent graft is
situated just beneath the renal arteries. C: Two and one-half years after initial procedure, the proximal attachment site has migrated
distally.

00100 proxima neck 0000000000000
001200000000000000000000
JooooooooooooooooooOo 300
bifucated D0 D 000000 0DOO0O0OOODOOOO
0oooooooobobooooooooobooood
Jooooo4000010000010400000
0—-000000000000000O

60 00000000000 migrationD

0 O O distortionO

A000000000DO0000O0DODDOODbDODbO
Jo00l10000000000000D00D0o0o0gon
goo0oooooo30o0oouoooooboooo
0000000000 D000OFg. 601000000
gooooobooDooooooooooo 300 2
goooooooooooooOolopooooogoo
oooooooooo

gooo

gooooobooboooooooobooooooo

ooopoi1oo000ooooboooooooooo
oooooooooO0OO0 305000000000
00000000000000000400000
gooooooooooooooooooooobon
gooooooooooooooboooooooDbon
ooooooooooOoooooooooooDbon
ooooooooooooooon
gooooooooooooooooooooon
0000000000000000 740 36%000
0000028 0000000000000000
00050 0600000000000 00000
Oo0ooob0oooobooooboobOoe3s»oooon
000000016%000000° 0000000
O0000D0000000000 246400 140

00600000004 00000000000D0

oooooooooooooooocoOooooobon
ooooooooboo0oo0e00O00ooooonono
ooooooooooooooooooooooDoon
O000oooo0oooooooooo420070



20010 60

ooooooooOoOosS000U0Ooooooooon
0000020000 10000012000000
odoo0o0ooUoUoooooooooOoUooooo
00d0oooooooooool1oo0ooooo1l
03000000000ooooooooooooon
poooooobobobobbooooooobobooboood
ooooooboboboboooooooooo
gooooobobobobboooooooboooood
1000 04mm, 3000 —-24mm, 60 0 0 -5.1 mmQO
100 85mmd200 -1838mmO 00000000
Jooooooooendn -5.6mmdlnd —9.0mmO
200 -1 0mmO 0000000000 O0OOOO
0OS000000000o000o0oo0ooooooon
0o0o0o0oooooobooooooooooood
oooo0o0ooUooooooOoooOoOoOoooooo
ooooo0ooUooooooooOoOoOoooooon
o0oOoOoos3s0ooil1o0ooooooooooon
00oo0o0o0oOooooooOoooOoOooooooo
0o0oolgoos5SmmiO0O0O0O0OO0oOoOoOoOoooOn
00000 ss%»iioooooooooooooon
00oooO0o0o0oUooooooOoOooOoOooooooo
oooooolwowoooooooooooooono
000o0o00o0o0oooooooooooooooon
poooooobobobobbooooooobobooboood
0ooooooboobobooooooobobooood
ooooooo
goooooboboboboooooooboooood
O0ooooooooobooooooooooood
0000000000070 10%%e10 000000
0o00420040095% 000000000100
goooooOpoxima neckDOOODODDOOOOOO
0ooo0oooooobooooooooooood
oooooO0ooUooooooOooOoOoOoOoooooo
000000o0OoooooOoooo 300 bifurcated
0000o0oU0oooooUoooOoooO 140030
0214%000000000000000CCO0O00
10000000000000000ooooooon
oooo0o0ooUoUoooooOoOooOoOoUoooooo
o0oo0o0oO0o0oUoUoooooOoOooOoooooooo
odoo0o0ooUoUoooooooooOooooooo
000000000100 bifucatedD OO OOOO
poooooobobobobbooooooobobooboooda

00000 AAAODOOOO0DOODOOOOO 459

oooooooocoooooooocoooooobon
oooooooocoooooooocoOooooobon
oobOoooooooOooOoOoOooOoOoOooOoOoooooo
ooo0100000000000000D000O0
3mmO000000000000000000D0D0
gbobooboooboobooooooobooooo
gbobooobooobooboooooooobooooo
gbobooobooobooboooooooobooooo
000000000 flxibleDOODODOOOOOOO
goooooobogo
gooobooooooooooobo4000DO

o5 000000 oooooooooooono

Jdoodoooooooooooooooooooa
0000000000000 0000 landing zone
00000000 radidforce0 0000000000
O0o000o0o0ooooOoOoOooOooooooooo
O0000o0o0ooooO0OO0oooOooooooooo
00000o0o0oooooOoOoOooooooooooo
0000000o0oO0ooOO0O0o0ooooooooooo
0000000o0oooOO0oooUooooooooo
000000000o0o0o0O0o0ooooooooooo
000000000000 baredd0oooonOO
landing zoneO OO OO O0OO0OO0OOOOOOOOO
goodoobobbtbooooouoobobbuooooo
goooooooo
goooooobobobobooooooobooooog
goodoobobooooooooboboboooooo
Joooooooooooooooobooooooo
Joodooobooooooooboboboooooo
0o0o0o0o00doooooooooooooooooon
0ooooooooooooooooooooooo
0oooodooooboooooooooooooon
0doodoooooooooooooooooooa
O0000o0oOoooooOoOoooOooooooooo
0000000ooo0o0ooooooooooo

oooo
10 Parodi, J. C., Pamaz, J. C., Barone, H. D. et al.:
Transfemoral intraluminal graft implantation for
abdominal aortic aneurysms. Ann. Vasc. Surg., 5:
491-499, 1991.
20 White, G. H.,, Yu, W., May, J. et a.: Endoleak as a



460 ooooO0o0100 40

complication of endoluminal grafting of abdominal 70 Brewster, D. C., Geller, S. C., Kaufman, J. A. et al.:

aortic aneurysms: Classification, incidence, diagnosis, Initial experience with endovascular aneurysm repair:
and management. J. Endovasc. Surg., 4: 152-168, Comparison of early results with outcome of conven-
1997. tional open repair. J. Vasc. Surg., 27: 992-1005,

30 Ahn, S. S, Rutherford, R. B., Johnston, K. W. et al.: 1998.

Reporting standards for infrarenal endovascular  g[] Wain, R. A., Marin, M. L., Ohki, T. et al.: Endoleaks
abdominal aortic aneurysm repair. J. Vasc. Surg., 25: after endovascular graft treatment of aortic
405-410, 1997. aneurysms: Classification, risk factors, and outcome.

40 Haris, P. L., Valabhaneni, S. R., Desgranges, P. et J. Vasc. Surg., 27: 69-80, 1998.

a.: Incidence and risk factors of late rupture, conver- 90 Kaufman, J. A., Geller, S. C., Brewster, D. C. et al.:
sion, and death after endovascular repair of infrarenal Endovascular repair of abdominal aortic aneurysms:
aortic aneurysms: The EUROSTAR experience. J. Current status and future direction. Am. J. Radiol.,
Vasc. Surg., 32: 739-749, 2000. 175: 289-302, 2000.

50 Rhee, R. Y., Eskandari, M. K., Zako, A. B. et d.. 100 Stelter, W., Umscheid, T. and Ziegler, P.: Three-year
Long-term fate of the aneurysmal sac after endoluminal experience with modular stent-graft devices for
exclusion of abdominal aortic aneurysms. J. Vasc. endovascular AAA treatment. J. Endovasc. Surg., 4:
Surg., 32: 689-696, 2000. 362-369, 1997.

60 May, J,, White, G. H., Yu, W. et a.: Concurrrent 110 Naslund, T. C., Edwards, W. H., Neuzil, D. F. et al.:
comparison of endoluminal versus open repair in the Technical complications of endovascular abdominal
treatment of abdominal aortic aneurysms. Analysis of aortic aneurysm repair. J. Vasc. Surg., 26: 502-510,
303 patients by life table method. J. Vasc. Surg., 27: 1997.

213-221, 1998.
Mid-term Results of Endovascular Repair of Abdominal Aortic Aneurysm (AAA)

Hiroaki Takenaka, Junichi Kudo, Akira Furutani, Atsushi Seyama, Kouichi Y oshimura,
Kentarou Fujioka, Nobuya Zempo and Kensuke Esato
First Department of Surgery, Yamaguchi University School of Medicine
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Purpose: To determine the mid-term results of endovascular repair of abdominal aortic aneurysm (AAA).

Patients and Methods: Forty-three cases in whom endoluminal treatment was attempted for AAA between
September 1996 and October 2000 at were reviewed. One patient required intraoperative conversion to open sur-
gery, and 42 patients underwent successful placement of stent grafts comprising 10 aortoaortic, 18 aortouniiliac,
and 14 aortobiiliac grafts. Contrast-enhanced computed tomography was performed at 1, 3, 6 , and 12 months and
annually thereafter.

Results: Conversion to open surgery was required in 4 patients (1 immediate and 3 late conversions).
Intraoperative completion angiography revealed endoleak in 7 patients; it disappeared spontaneously in 5 of the 7
patients. Endoleak recurred in 1 patient, however. One of the 35 patients without endoleak at the time of intra-
operative completion angiography developed endoleak during the observation period. The mean aneurysmal maxi-
mum diameter was reduced by 0.4 mm at 1 month, 2.4 mm at 3 months, 5.1 mm at 6 months, 8.5 mm at 1 year and
13.8 mm at 2 yearsin the patients without endoleak. There were 4 graft thromboses and 4 graft migrations.

Conclusion: There was marked aneurysmal shrinkage in patients without endoleak. However, there were
some cases of recurring or newly developed endoleak, graft thrombosis, graft migration or distortion. Thus, all
patients treated with an endovascular procedure should be followed-up carefully.

(Jpn. J. Vasc. Surg., 10 : 453-460, 2001)



