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Ultrasound diagnosis and differential diagnosis of renal arteriovenous fistula

ZHANG Jian-quan'* , CHEN Jia-bin', REN Ji-zhong® (1. Department of Ultrasonics, Changzheng Hospital, Second Military
Medical University, Shanghai 200003, China; 2. Department of Urology, Changzheng Hospital, Second Military Medical
University, Shanghai 200003)

[ABSTRACT] Objective: To summarize the ultrasound features of renal arteriovenous fistula (RAVF) under various ultrasound
imaging modes, so as to avoid missed diagnosis of RAVF on initial ultrasound examination. Methods: The clinical data of 6
patients with RAVF, including the ultrasound evidence, the timing of ultrasound diagnosis, the modes of ultrasound diagnosis,
and the agreement between ultrasound diagnosis and selective renal arterial angiography, were retrospectively analyzed. Results:
2D ultrasound had 1 case of correct diagnosis, 1 case of misdiagnosis and 4 cases of missed diagnosis. Color Doppler and spectral
Doppler both had all the 6 cases correctly diagnosed. Ultrasound angiography in 3 cases demonstrated that the contrast agent
reached the renal veins earlier than reached the renal parenchyma; large fistula lumen was associated with ischemia of
downstream areas. 3D ultrasound vividly reflected the structure of fistula lumen volume, and provided us with the profiles of
blood signal in fistula at different planes and angles. improving our knowledge of blood flow on the fistula. Conclusion:
Ultrasound is the first line screening method for RAVF. Color Doppler plays a decisive role in the diagnosis of RAVF and
pulsed spectral Doppler plays a synergetic role and contributes to differential diagnosis. Contrast-enhanced ultrasound may help
to discover the abnormality of venous circulation and the ischemic parenchyma area due to shunting. 2D ultrasound has a poor
diagnostic value and is liable to lead to misdiagnosis and missed diagnosis.
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Tab 1 Diagnosis and treatment of 6 patients with renal arteriovenous fistula
Initial Final
Patient  Sex Age Site Chief complaints diagnosis diagnosis ~ Treatment
method method
1 Female 64 LK Intermittent macroscopic hematuria with KUB-+MRI : MD/CDFI : CD RA SRAE
discomfortness at left quadrant lasting for 4 years
2 Female 46 RK  Heavy macroscopic hematuria with clots CDFI : CD RA SRAE
3 Female 39 RK  Pain at right quadrant aggravating after exertion BUS : MD/CDFI : CD RA SR
without hematuria for 4 years. The AVF was
misdiagnosed as a renal cyst and received
puncture for sclerosing therapy
4 Male 50 LK  Periodical colic at left upper quadrant accompanied CT, BUS : MD/CDFI : CD RA SRAE
with nausea and full macrohematuria for 1 week
5 Female 56 LK A frequent swelling sense deteriorating with fatigue, CDFI : CD RA WwW
and intermittent microscopic hematuria(tt)
lasting for 30 years
6 Female 25 RK  Shock associated with heavy macroscopic hematuria BUS : MD/CDFI : CD RA SRAE

10 min shortly after a right kidney biopsy

BUS: B-mode ultrasound; CDFI. Color Doppler flow imaging; KUB: Plain film of kidney, ureter and bladder; MRI: Magnetic resonance ima-

ging; CT: Computed tomography; MD: Misdiagnosis, CD; Correct diagnosis; LK. Left kidney; RK: Right kidney; SRAE: Selective renal artery

embolization; SR:Surgical resection; WW: Watchful waiting; RA:Renal arterial angiography
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Fig 1 2D grey-scale ultrasonograms of RAVFs
A CDFI (left) showed color image of AVF, but showed no definite indication on 2D basic ultrasonogram (right). B: Corresponding to the ab-
normal color signal (left), two looming tiny cystic structure (arrows) was found on 2D basic ultrasonogram (right). C.: A large AVF (left ar-
row) was misdiagnosed as renal cyst by 2D ultrasonic check and underwent puncture. The renal vein associated with the fistula was dilated mim-

icking hydronephrosis (right two arrows)
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Fig 2 CDFI manifestations of RAVFs
A: The color mosaic mass as PRF set at 0. 1 m/s. B: Color signals only visible in fistula as PRF upgraded to 0. 53 m/s. C: The left arrow indi-
cating the brighter color from artery to fistula; the right arrow indicating the adjacent normal interlobar artery; brighter color indicating fast

blood flow. PRF:Pulse repetitive frequency
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Fig 3 Spectral Doppler manifestations of RAVFs
A': Pulsation clearly visible despite the elevated diastolic velocity and lowered systolic velocity. B: Spectrum with weakened pulsation. C: Large
amount of AVF shunting resulting in proximal cyst-like dilatation of the associated renal vein, and the corresponding spectrum had markable pul-

sation. D: The distal flat spectrum with markedly weakened pulsation of the vein
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Fig 4 Contrast enhanced ultrasound manifestations of RAVFs
A: Contrast agents inside AVF in renal arterial phase (arrow). B: Contrast agents still visible inside AVF in late renal venous phase (arrow) ;

C: No contrast agent was found in the downstream areas distal to the AVF due to shunting (arrow)
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,@E&%ﬁé , It X;JL RAVF %H%j(d\ E{J ,fﬁ »{])'||J W . CDFI A:The facade of AVF on 32 sections along the AVF boundary (ar-
‘{Eﬁﬁ row). B: Exterior configuration and interior color blood flow after

partial translocation (arrow)
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Fig 6 2D grey-scale ultrasonograms(A), CDFI(B),and spectral Doppler(C) manifestations of renal calculus

A: Hyperechoic spot at upper pole of renal cortex(arrow). B: Mosaic signals on CDFI, mimicking an AVF(arrow). C: Spectrum indicating no

blood flow but noise(arrow)
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Fig 7 Comprehensive ultrasonic manifestations of renal aneurysm

A On 2D ultransonograms, a cystic structure with mural echoes(arrow) at renal hilum was misdiagnosed as renal cyst. B: A vortex pattern on CDFI in
dual color of red and blue. C: Spectrum indicating aneurismal blood flow. D: CEUS manifestation of aneurysm showing abundant contrast agents arrived

at aneurysm (arrow) prior to that at liver
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