Vascular Complications in Renal Transplantation:

Surgical Salvage of Renal Artery Dissection
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Vascular complications in the setting of kidney transplan-
tation occur in 3%-15% of patients."* They include
transplant renal artery stenosis, transplant renal artery or
vein thrombosis, biopsy-induced vascular injuries, pseudoa-
neurysm formation, and hematomas.’ Transplant renal artery
dissection (TRAD) is a rare and serious event that can lead to
allograft loss or severe dysfunction without immediate diag-
nosis and appropriate intervention.® In the case that TRAD
results in ischemia to the lower pole, ureteral complications,
namely urine leaks, should be anticipated.” We report a case
in which TRAD was discovered intraoperatively, shortly after
reperfusion, requiring transplant nephrectomy, followed by
renal artery resection and reimplantation of the allograft.
Postoperatively, a urine leak, which developed in the setting
of lower pole ischemia, was treated conservatively with excel-
lent preservation of long-term kidney function.

CASE DESCRIPTION

A 65-y-old African American man with end-stage renal
disease secondary to hypertension received a kidney
transplant from a 59-y-old brain-dead donor follow-
ing cocaine overdose. Total cold ischemia time was 22 h,
and the kidney remained on a pump for 15 h. Back-table
evaluation of the kidney, and specifically renal artery and
vein, revealed no obvious evidence of injury (Figure 1).
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Renal vein and artery anastomoses were performed in
the usual end-to-side fashion with the external iliac
vessels (warm ischemia time was 52 min) using 5-0 and
6-0 running prolene, respectively. Following reperfusion,
kidney appeared ischemic even after multiple maneu-
vers including warming of the allograft, repositioning of
retractor blades, and injection of intra-arterial verapamil.
Intraoperative ultrasound initially showed a patent renal
artery and vein although minimal to no intraparenchymal
flow (Figure 2). Within 15 min, transplant renal artery
started to appear discolored (cyanotic) with development
of a palpable cord-like structure. Intraoperative ultra-
sound confirmed formation of an intramural thrombus
(Figure 3A and B).

In an attempt to rescue the allograft, kidney was explanted,
flushed with histidine-tryptophan-ketoglutarate solution and
placed on ice for 78 min while the transplant vessels were
examined and reconstructed. A small intimal flap 1.5cm
beyond the renal artery ostium (Figure 4A and B) led to a
false lumen with thrombus propagating into one of the side
branches and deep into the renal parenchyma of the lower
pole. The renal artery was shortened beyond the intimal tear
with most of the clot extracted from the false lumen, while the
renal vein was shortened. The kidney was then reimplanted,

FIGURE 1. Transplant renal artery with no obvious external injury.
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0.69 cm

FIGURE 3. Intraoperative ultrasound confirming the formation of intramural thrombus with continued decreased bloodflow (cross section [A]

and longitudinal [B]).

and arterial reconstruction was performed using a parachut-
ing technique for the back wall continuing anteriorly to the
front wall using 6-0 prolene (second warm ischemia time
was 40 min). Ureteroneocystostomy was constructed over a
ureteral stent using standard Lich-Gregoir technique. Patient
was placed on a heparin drip in an attempt to dissolve any
intraparenchymal thrombus that may have formed during the
low-flow state. Ultrasound revealed immediate improvement
in renal perfusion (Figure 5), although there was a small area
at the lower pole that remained ischemic (Figure 6A and B)

as a result of a thrombosed arterial lower pole side branch.
Initial postoperative course was complicated by delayed graft
function. Ureteral stent was removed on postoperative day
14, whereas surgically placed drain was removed on postop-
erative day 6 with minimal output. Patient was discharged
after 20 d with slowly downtrending creatinine at 6.6 mg/dL
and urine output of >2 L/d. Ultrasound on discharge showed a
persistent area of parenchymal ischemia (Figure 7).

One month following the transplant and 15 d following ure-
teral stent removal, the patient presented with hypertension,
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FIGURE 4. Removed segment of the transplant renal artery
following reconstruction. A, Transplant renal artery transected along
the black line. B, Transplant renal artery showing intimal flap 1.5¢cm
beyond the renal artery ostium.
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seemingly decreased urine output, and ever-increasing urine
leakage from his abdominal incision. Ultrasound confirmed
that the previously known small area of parenchymal ischemia
had now resulted in complete necrosis leading to a urine leak.
Foley catheter was placed initially for distal urinary decompres-
sion followed by interventional radiology—guided percutaneous
nephrostomy and nephroureteral stent to divert urine drain-
age (Figure 8). Perinephric fluid collection (urine), which was
compressing the kidney, was treated using computed tomogra-
phy—guided catheter placement (Figure 9). Three months after
the initial transplant, interventional radiology confirmed reso-
lution of the urine leak, upon which all catheters were removed
sequentially. The patient continues to have a decline in his cre-
atinine, currently at 2.2 mg/dL, with excellent kidney function.

__SAGTRANSPLANTCOLOR

FIGURE 5. Ultrasound demonstrating improved renal parenchyma perfusion following resection of renal artery to exclude intimal dissection.

A

FIGURE 6. lllustrations of the allograft kidney depicting persistent lower pole ischemia due to thrombosed arterial branch. Cross section of the
kidney demonstrating thrombosed arterial branch (A) and area of ischemia in the lower pole (B).
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FIGURE 7. Ultrasound at the time of discharge from initial hospitalization showing improved perfusion but persistent absence of perfusion in

the anterior mid to lower pole (arrows).

FIGURE 8. Interventional radiology—guided percutaneous nephrostomy
and nephroureteral stent placement showing urine leak at the lower pole
of the kidney.
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DISCUSSION

We report a unique case of renal artery dissection in the set-
ting of kidney transplantation that required immediate surgi-
cal revision to rescue the allograft. The case was complicated
by delayed graft function, persistent ischemia to the lower
pole of the kidney, and urine leak, all of which were treated
nonoperatively. This case demonstrated that in the setting
of lower pole ischemia, even partial, ureteral complications,
especially urine leak, need to be anticipated.

Renal artery dissection is an uncommon but potentially
devastating vascular complication of kidney transplantation
as ischemia quickly ensues. Donor factors like cocaine use or
poor surgical technique including excessive traction of the
vessels during procurement or transplantation, clamp injury,
and cannulation during perfusion can lead to vessel injury.®%!!

Dissection may present intraoperatively, as in our case, or
postoperatively as renal artery stenosis, in which case treat-
ment typically requires stent placement.®*!° Intraoperative
diagnosis of dissection can be made by visualizing discol-
oration of the renal artery wall as intramural thrombus
propagates or via poorly perfused parenchyma of the kid-
ney.'%!? Intraoperative ultrasound can aid in the diagnosis.!?
Intraoperative cases of dissection are typically managed
with urgent renal artery repair.®%!%2 Although it is rare,
should renal artery dissection be suspected, only prompt
diagnosis followed by appropriate management can salvage
the allograft.

Urologic complications, including ureteral necrosis, stric-
ture, obstruction, and leak, occur at a rate of 2%-14%.'>!*
Various techniques for urinary tract reconstruction exist,
though the most common is ureteroneocystostomy with
extravesical compared with intravesical techniques having
fewer complications.'* More specifically, the Lich-Gregoir
technique, which was used in our case, has been found to
significantly decrease the incidence of urine leaks when
compared with the Leadbetter-Politano and Taguchi tech-
niques.' Literature has also shown that prophylactic stent-
ing reduces the risk of urologic complications, although
it is uncertain if there is a difference in complications
between early (<15 d) and late (>15 d) removal of stent.'®!”
Our patient presented with a delayed urine leak 15 d
after stent removal. Urine leak typically manifests within
the early posttransplantation period as excess drainage of
fluid from the incision or surgical drain, reduced urinary
output, perinephric fluid collection, lower abdominal full-
ness, tenderness, or graft dysfunction.®'$ The most common
cause of urine leak in the setting of renal artery dissection is
decreased blood supply to the donor ureter.®' In our patient,
the injury to the golden triangle, bordered by the lower pole
of the kidney, junction between renal vein and vena cava,
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FIGURE 9. Computed tomography of the abdomen and pelvis demonstrating suspected urine leak.

and gonadal vein, led to the necrosis of the parenchyma.®?°
Nonoperative treatment including placement of nephros-
tomy, nephroureteral stents, and percutaneous drains to
eliminate kidney compression and allow for urine drainage
resulted in good allograft outcomes.®*' Although the allo-
graft was successfully salvaged, this case reinforces the need
for careful handling of allografts during procurement and
transplantation and anticipation of ureteral complications
in the setting of lower pole ischemia.
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