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Introduction

The main differential diagnoses of early renal trans-
plant dysfunction include ischaemic damage, cyclospo-
rin toxicity, and rejection [1]. Rarer causes include
bleeding, ureteral obstruction, urinary leak, venous
thrombosis, and stenosis or occlusion of the renal
transplant artery [2]. Early arterial stenosis usually
occurs at the site of the anastomosis as a result of too
narrow a connection or formation of an intimal crest
[3]. Kinking of the transplant artery has rarely been
reported as a cause of arterial stenosis. An overview
of the reported cases of kinking stenosis found in
Medline since 1966 is given in Table 1. None of these
reports refer to early graft dysfunction due to kinking
stenosis. We report on two patients who developed
this complication after living related kidney trans-
plantation. In both cases arterial kinking was dia-
gnosed by duplex sonography and successfully repaired
surgically.

Case reports

Case I; PP; female; 22 years

This patient had been on chronic haemodialysis from
November 1991 because of biopsy-proven type I mem-

branoproliferative glomerulonephritis. On 5 December
1991 she was transplanted with the left kidney of her
healthy 48-year-old mother. The graft was placed in
the night iliac fossa and connected with end-to-side
anastomoses to the external iliac vessels. Urine flow
from the graft was ensured by an exteripr Web-
singer catheter stenting the ureterocystoneostomy.
Immunosuppressive therapy was started with azathio-
prine the day before transplantation, steroids and
OKT3 (5mg/day for 7 days) at transplantation, and
cyclosporin A from day 4 after transplantation.
Although the operation had been completely
uneventful, the patient remained anuric postoperatively
and serum creatinine failed to decrease. Urinary
obstruction was ruled out by several ultrasound exam-
inations, and the Websinger catheter was repeatedly
flushed; frusemide had no-effect. Haemodialysis was
required on days 2, 5 and 7 after transplantation. A
very soft systolic bruit was heard over the graft. Renal
perfusion scintigrams on days 4 and 5 showed good
graft perfusion. Duplex scans (Ultramark 9, ATL,
Seattle, USA) were performed according to directions
in the literature [6,9,10] on days 1 and 6. The first
examination showed a marked increase in flow velocity
in the area of the arterial anastomosis (Figure1).
Intrarenal blood flow was weak and the Doppler signal

Table 1. Reports concerning renal transplant artery kinking stenoses in Medline 19661993

Author Total number of Number of kinking Early postoperative
artenial stenoses stenoses (%) dysfunction

Lerf er al 1976 [4) 10 4 (40) —

Ricotta er al 1978 [5] 16 7 (44) —

Taylor et al 1987 [6) 6 1(17) nr

Gross-Fengels et al. 14 1(7) nr

1988 [7]

Benoit ef al. 1990 [8) 138 4(3) —

Frauchiger er a/ 20 7 (2 of them high 2

1993 (%) grade) (35)

nr = Not reported
(*)=Report in preparation
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Fig. 1. Duplex-sonogram on the first p.o day of case 1. The left
upper part of the dlustration shows the position of the Doppler
sample volume 1n the proximal renal arerty close to the anastomosis
On the nght side the Doppler spectral analysis shows a marked
increase 1n systolic velocity of more than 180 cm/s, combined with
turbulence. The findings are compatible with significant stenosis

showed a poststenotic pattern with a delayed systolic
increase. A repeat Duplex sonogram on day 6 demon-
strated clear evidence of severe stenosis in the area of
the anastomosis, which was confirmed by subsequent
angiogram (Figure 2).

Surgical revision on December 14 (day 7) revealed
a perfused, but only weakly pulsating graft; the graft
artery was kinked. Intraoperative Doppler sonography
showed a high-frequency signal immediately distal to
the anastomosis. The anastomosis 1tself had a normal
flow signal. When the kidney was lifted slightly and
displaced medially, an immediate increase in pulsatility
was noted and the pathological Doppler signal
disappeared. Therefore the anastomosis was not re-
opened, and a medial nephropexy was performed.
Intraoperative angiography confirmed normalization
of renal perfusion.

Postoperative diuresis ensued after a few hours. A

Fig. 2. Angiogram of case |1 on day 6 The arrow marks the filiform
stenosis of the renal artery close to the anastomosis
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duplex sonogram on the next day showed only minimal
turbulence in the formerly stenosed region. Signals
derived from the segmental renal arteries at this time
demonstrated a strong systolic flow and virtually
absent diastolic flow. During the next days, polyuria
developed and serum creatinine slowly decreased. A
duplex sonogram on day 14 was essentially normal.
Seven months after transplantation the patient is in
excellent health with a creatinine of 100 pmol/l on
cyclosporin monotherapy.

Case 2; GA; male, 16 years

This young patient had been on haemodialysis from
May 1992 because of hereditary Alport’s nephritis. On
6 June he was transplanted with the left kidney of his
healthy 54-year-old father. The graft was placed in the
right ihac fossa and connected with end-to-side
anastomoses to the external iliac vessels. An addi-
tional inferior pole artery was connected to the main
transplant artery 1.5 cm distally to the anastomosis.
Immunosuppression included azathioprine, anti-
lymphocyte serum, steroids, and cyclosporin A.

Similar to case 1, this patient remained oliguric
during the first postoperative day with several hours
of complete anuria despite adequate blood pressure
and central venous pressure. There was no response to
furosemide. Postrenal obstruction was excluded by
conventional ultrasound. There was a soft systolic
bruit over the transplanted kidney. A duplex ultra-
sound on day 1 showed an increase of systolic peak
velocity up to 400 cm/s (normal <100 cm/s) directly
distal to the anastomosis and a poststenotic flow
pattern in the peripheral vessels. An arteriogram con-
firmed the severe stenosis distal to the transplant
anastomosis, consistent with a ‘kinking’ stenosis.

The graft was surgically revised 30 h after trans-
plantation. On open examination the graft was per-
fused but pulsated only weakly. The artery was kinked
close to the anastomosis and intraoperative Doppler
demonstrated a stenotic signal at the site of the kinking.
By slightly lifting and medially displacing the kidney,
pulsation immediately increased. Medial nephropexy
was performed. Soon after repositioning the graft,
diuresis resumed and creatinine began to decrease.
Duplex sonograms on days 1, 5, and 9 after nephropexy
demonstrated residual turbulence distal to the ana-
stomosis with nearly normal flow velocity and normal
peripheral flow pattern. The patient was discharged on
day 21 with a stable creatinine of 130 pmol/l.

Discussion

Transplant artery stenosis is the most frequent vascular
complication after renal transplantation. With a
reported incidence between 1 and 15% [11-16] it is
generally considered as a late vascular complication
which usually occurs weeks or months after trans-
plantation. Causes include damage to the arterial
intima during preparation of the graft, too narrow an
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anastomosis, arteriosclerosis of the donor or recipient
vessel, idiopathic fibrosis or fibnin deposits within the
context of vascular rejection [15]. The leading clinical
symptom is arterial hypertension [17-19]. The ‘kink-
ing’ type of stenosis differs from the above forms, since
it is not the consequence of slowly progressive luminal
narrowing but results from an immediate intraoper-
ative or postoperative kinking by malposition of the
graft. There are only few published reports on this
type of stenosis (Table 1). In all reports, grafts func-
tioned well initially. We assume that these stenoses
may be secondary to wall damage by the turbulence
of blood flow at the site of kinking. Contrasting with
these reports, in the present cases the luminal nar-
rowing was clearly present from the time of operation
and critically impaired renal function.

In cadaver kidneys kinking of the renal artery
appears to be more common in the kidney from the
donor’s right side, since the right renal vein is much
shorter than the artery and therefore may twist the
artery if inappropnately placed [20]. Although the
kidneys of the two present cases were taken from living
donors’ left sides, we suspect that the lack of aortic
and caval patches and therefore shorter length of both
artery and vein may have been relevant. Both indi-
viduals were very slim and we assume that the combina-
tion of a relative short artery and compression by
fairly tight abdominal wall muscles may have contrib-
uted. Furthermore, the location of the arterial ana-
stomosis in relation to the venous anastomosis on the
iliac vessels is of critical importance.

This complication seems to be rare, but it needs to
be kept in mind, since the remedy is essentially simple.
The suspicion should arise when early oliguria, which
is unusual in living related kidney transplants, coincides
with the presence of an arterial bruit over the graft.
The diagnostic procedure of choice is duplex sono-
graphy, which provides both morphological and
haemodynamic information. Its value in differentiating
ischaemic tubular necrosis from rejection or cyclospo-
rin A toxicity has been questioned [21-23], but its
sensitivity and specificity for detecting vascular com-
plications is impressively high [6,16,24]. In addition, it
i1s non-invasive and may easily be carried out in the
immediate postoperative period. Even if haematoma
or superposition of gas make the examination technic-
ally more difficult, functional and morphological char-
acterization of parenchyma and vasculature is usually
still possible. The paramount finding is an increase of
more than 3.5 times in peak systolic velocity within
the suspected stenosis when compared to the iliac
artery [9,25]. The poststenotic signal typically shows
a slow systolic rise and a relatively high diastolic flow
rate. Since the site of the kink may be immediately
adjacent to the anastomosis, differentiation from a
stenosis at the anastomosis itself may be difficult.
Therefore angiography may be helpful in differentiat-
ing the two conditions as illustrated by the two present
cases. However, surgical revision seems indicated in
both conditions.

Simple nephropexy without opening the renal artery

B Frauchiger er a/

was sufficient in the two reported cases. Assisted by
intraoperative Doppler, the graft was displaced medi-
ally until the high-pitched stenotic signal disappeared,
obviating the need for reopening the graft artery and
anastomosis.

The true incidence of kinking stenoses may have
been underestimated until now. It is probable that a
percentage of the reported renal artery thromboses
were due to kinking stenoses that were missed in the
pre-duplex-sonography era. Future reports will show
whether the incidence of this type of stenosis increases
with more widespread use of duplex-sonography.

In conclusion, ‘kinking’ stenosis of the renal trans-
plant artery is a rare but easily correctable cause of
early graft dysfunction. If overlooked, the stenosis may
be followed by arterial thrombosis and graft loss.
Suspicion should arise when early oliguria coincides
with a soft bruit over the transplant, particularly in
young, slim recipients of a living donor kidney. The
diagnosis can readily be made by duplex sonography
and confirmed by angiography.
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