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Solid Organ Transplant Ultrasound Protocol

Reviewed by: Mark Yuhasz, MD
Last review date: January 2015

Contact: (866) 761-4200, Option 1

Indications:

Indications for an ultrasound examination of the solid organ transplant include, but are not limited to,

the following:

Liver transplant
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Performance of a screening ultrasound to establish a baseline following transplantation as per
hospital surveillance protocol.

Follow-up of abnormal findings on prior transplant ultrasound.

Assessment of the transplant in the setting of abnormal liver function tests.

Evaluation for pain, fever, sepsis, or laboratory abnormalities.

Evaluation for possible fluid collection or assessment of drainage catheter output.
Assessment of the biliary tree for dilatation, stricture, biloma, or abscess.

Evaluation for vascular patency.

Evaluation for malignancy, either recurrent or post-transplant lymphoproliferative disorder.

Renal Transplant
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Performance of a screening ultrasound to establish a baseline following transplantation as per
hospital surveillance protocol.

Follow-up of abnormal findings on prior transplant ultrasound.

Evaluation for pain, fever, sepsis, or abnormal laboratory or clinical values (eg, elevated
creatinine, low or decreased urine output).

Evaluation for vascular patency.

Assessment of hematuria or known or suspected hydronephrosis, hydroureter, or bladder
abnormality.

Evaluation for possible fluid collection or assessment of drainage catheter output.
Evaluation of the transplant in the setting of hypertension or bruit.

Evaluation for iatrogenic injury or complications following biopsy of a transplanted kidney.
Evaluation for malignancy, either recurrent or post-transplant lymphoproliferative disorder.
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Pancreas Transplant
1. Performance of a screening ultrasound to establish a baseline following transplantation as per
hospital surveillance protocol.
Follow-up of abnormal findings on prior transplant ultrasound.
Assessment of graft dysfunction in patients with abnormal laboratory values or clinical
parameters (eg, elevated blood glucose).
Evaluation for suspected stenosis or thrombosis of the vasculature.
Evaluation of pain at or near the surgical site.
Evaluation of response to treatment (eg, immunosuppressive therapy in the setting of
rejection).
Evaluation for iatrogenic injury or complications following biopsy of a transplanted pancreas.
Assessment of the transplant in the setting of infection or pancreatitis.

Ultrasound of the transplanted liver, kidney(s), or pancreas should be performed when there is a valid
medical reason. There are no absolute contraindications.

Required Images

In addition to grayscale imaging, spectral, color and/or power Doppler are used in the evaluation of
transplant organs. Careful attention to technique is necessary to optimize the color and spectral Doppler
examination. This includes using an appropriate sample volume and optimizing the spectral Doppler
waveforms, which may require adjusting the settings (eg, scale, baseline, pulse repetition frequency
[PRF]). When obtaining spectral Doppler measurements, the sample gate should be placed in the center
of the arterial lumen and its size optimized for the size of the vessel being insonated. Angle correction is
needed for all velocity measurements and should be obtained using an angle of insonation of <60
degrees. For any vessel, if no flow is identified, an attempt should be made to ensure that Doppler
parameters have been optimized (eg, decrease PRF, reduce wall filter); the use of power Doppler may
be helpful. Spectral analysis may include measurements such as velocity, resistive index, and
acceleration time.

Liver

Grayscale, color Doppler, and spectral Doppler examinations of the liver transplant vasculature should
be performed. Prior to the ultrasound examination, the surgical anatomy and reconstructive techniques
for that particular patient should be confirmed when this information is available. Comparison with prior
examinations should be made when possible.
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e Grayscale evaluation of the transplanted liver: A complete grayscale examination of the liver
should be performed, including long axis and transverse views. The liver parenchyma should be
assessed for focal and/or diffuse abnormalities, and the echogenicity and echotexture of the
liver should be noted. The biliary tree should be evaluated and the caliber of the common duct
measured when possible. The subphrenic and subhepatic spaces should be investigated for
possible fluid collections. Grayscale images of the hepatic vessels including the portal vein,
hepatic veins, and inferior vena cava (IVC) should be obtained.

e Doppler evaluation of the transplanted liver: The vessels that should be examined include the
main hepatic artery and right and left intrahepatic arteries, hepatic veins, IVC, main portal vein,
and intrahepatic portal veins. The vascular anastomoses (hepatic arterial, portal venous, hepatic
venous, and inferior vena cava) should be interrogated.

1. Hepatic arteries: The hepatic arteries should be interrogated to confirm normal flow and
exclude complications such as hepatic artery thrombosis, stenosis, pseudoaneurysm, or
arteriovenous fistula. Both the main hepatic artery and the intrahepatic arteries should be
evaluated when possible.

a) Main hepatic artery: The main hepatic artery should be imaged along its length
when possible. An attempt should be made to interrogate the native artery, region
of the anastomosis, and the donor artery. Doppler evaluation should be obtained to
demonstrate the presence of flow, configuration of the vessel, and any possible
areas of color Doppler aliasing, which may suggest turbulent or high velocity flow.
Spectral Doppler waveform morphology should be assessed. Velocity measurements
may be obtained at the anastomosis and within the native and donor portions of the
hepatic artery and at any areas of color-flow aliasing. Doppler indices calculated
from spectral Doppler waveforms obtained at these locations may include the peak
systolic velocity, the resistive index (Rl = systolic velocity-diastolic velocity/systolic
velocity), and acceleration time (time between end diastole and the first systolic
peak).

b) Intrahepatic arteries: The presence of flow should be confirmed in the intrahepatic
(right and left hepatic) arteries. Resistive indices should be calculated from spectral
Doppler waveforms obtained at these locations. Spectral Doppler waveform
morphology should be assessed visually. Acceleration times can also be measured if
the waveform appears abnormal, as in a tardus parvus waveform.

Comparison should be made with prior examinations when possible. Although the
hepatic arterial waveform may change normally with time, some changes in
waveform configuration, Rl, or peak systolic velocity may require further evaluation.
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2. Portal vein: The main portal vein and right and left branches should be scanned in their
entirety including the portal vein anastomosis. Images should document the presence of
flow, direction of flow, and any areas of possible color Doppler aliasing. Spectral Doppler
evaluation should include an assessment of the waveform as well as angle-corrected peak
velocity measurements proximal, at, and distal to the main portal vein anastomosis. If there
appears to be a discrepancy in velocities within the portal vein, an anastomotic to
preanastomotic velocity ratio can be performed.

e Hepatic veins and IVC: The type of surgical anastomosis (piggyback versus interposition) should
be determined before scanning when possible. Color and spectral Doppler tracings should be
obtained from the right, middle, and left hepatic veins and the IVC in whole-liver transplants and
from the existing hepatic veins and IVC in partial-liver transplants. In the case of a piggyback
hepatic venous anastomosis, both the recipient IVC and the piggybacked hepatic vein
confluence/donor IVC segment should be interrogated. Flow should be verified and the
waveform assessed for the degree of phasicity.

Comparison with any prior examinations should be made when possible. Follow-up examinations may
be helpful if the initial ultrasound examination shows an abnormal waveform.

Renal Transplant

Grayscale, color Doppler, and spectral Doppler examinations of the renal transplant(s) should be
performed. Prior to the ultrasound examination, the surgical anatomy should be confirmed when this
information is available. Comparison with prior examinations should be made when possible.

e Grayscale evaluation of the transplant kidney. Longitudinal and transverse views should be
obtained of the transplant kidney and bladder, and the longest renal length should be
measured. The renal collecting system should be assessed for evidence of hydronephrosis and, if
present, the level of obstruction determined. The perinephric space should be assessed for
evidence of fluid collections. Transverse and longitudinal images of the urinary bladder should
be included. If a ureteral stent is in place, an attempt should be made to determine the proximal
and distal extent of the stent.

For patients in whom more than one transplant kidney is present and evaluation of more than one

transplant is required, each component of the examination should be performed for each renal

transplant. Images for each graft should be clearly labeled in such situations as appropriate (eg,

“medial kidney,” “lateral kidney”).
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e Doppler evaluation of the transplant kidney. Doppler evaluation of the transplanted kidney or
kidneys should be performed for assessment of transplant vascularity. The vessels that should
be examined include the main renal artery and vein, including anastomoses whenever possible,
the adjacent external iliac artery and vein, and the intrarenal arteries of the transplanted kidney.

1. Main renal artery or arteries: The number of main renal arteries should be recorded.
If more than one artery is present with separate anastomoses, each anastomosis
should be similarly evaluated. Color Doppler images should be obtained of the main
renal artery or arteries from the transplant kidney to the anastomosis wherever
possible. Velocity measurements should be obtained at the anastomosis and distal
to the anastomosis whenever possible, and at any areas of color-flow aliasing
suggestive of high-velocity flow. Doppler indices should include peak systolic
velocity (PSV) and may include AT), RI, and/or pulsatility index (Pl).

2. Main renal vein: Color Doppler images should be obtained from the transplant renal
vein throughout its course from kidney to anastomosis. Spectral Doppler images
should be obtained from the transplant renal vein at the anastomosis and distal to
the anastomosis.

3. Externaliliac artery and vein: Color and spectral Doppler images of the external iliac
artery and vein should be obtained cephalad to the main renal artery and main
renal vein anastomoses. Calculation of renal artery to iliac artery PSV ratio may be
helpful in evaluating for renal artery stenosis.

4. Intrarenal arteries: Color or power Doppler images of the entire kidney should be
obtained to provide a global assessment of transplant renal perfusion and to assess
for vascular abnormalities. Doppler indices calculated from spectral Doppler
waveforms obtained in the interlobar or segmental arteries in the upper pole,
interpolar region, and lower pole of the transplant kidney should include Rl and may
include AT if a tardus parvus waveform is present.

5. Intrarenal veins: Color Doppler images and/or spectral Doppler waveforms may be
obtained to assess venous flow within the transplant.

Pancreas Transplant

Grayscale, color Doppler, and spectral Doppler examinations of the pancreas transplant should be
performed. Prior to the ultrasound examination, the surgical anatomy should be confirmed when this
information is available. Comparison with prior examinations should be made when possible. The
sonographic evaluation of the transplanted pancreas may be limited by reduced acoustic windows,
which may impact the feasibility of obtaining the suggested images.



RA MCdlL al P.O. Box 1535, Tacoma, WA 98401 | mam (253) 761-4200 | Tou Free (B66) 761-4200 | www.tranow.com
I Imaging

TRA Locations Affiliated Centers

TRA Corporate Center Campus TRA Tacoma - on Cedar Carol Milgard Breast Center
TRA Gig Harbor TRA Tacoma - on Hilltop Medical Imaging on 1st
TRA Lakewood TRA Tacoma - on Union Union Avenue Open MRI

TRA Olympia - on Lilly

e Grayscale evaluation of the transplanted pancreas. Imaging of the entire pancreas transplant
should be performed in transverse and longitudinal planes. The echogenicity and echotexture of
the pancreatic parenchyma should be assessed. The orientation of the graft should be
ascertained, and grayscale images of the arterial y-graft, arterial vasculature, and donor portal
vein should be obtained to assess for evidence of intraluminal abnormalities. The pancreatic
duct should be assessed. The peritransplant space should be assessed for fluid collections. For
patients with enteric drainage of the transplanted pancreas, evaluation of the adjacent bowel
may be helpful to assess for areas of dilatation such as may suggest obstruction. For patients
with urinary bladder drainage of the transplanted pancreas, images of the urinary bladder
should be obtained in transverse and longitudinal planes. If a pancreatic stent is in place,
attempts should be made to determine the location of the proximal and distal portions of the
stent.

e Doppler evaluation of the transplanted pancreas. The structures that should be examined
include the transplant arterial y-graft, the transplant superior mesenteric artery and splenic
artery, the recipient artery (typically the common or external iliac artery), the transplant
superior mesenteric vein, splenic vein, and portal vein, and the recipient vein (typically an iliac
vein or superior mesenteric vein).

1. Transplant arteries: Color Doppler images should be obtained of the y-graft from the
recipient arterial
anastomosis, across both limbs of the y-graft to both the superior mesenteric artery (SMA)
and splenic arterial anastomoses. Images should be assessed for any areas of color-flow
aliasing. Spectral Doppler images should be obtained within the recipient artery proximal to
the y-graft anastomosis and within they-graft itself, and the waveforms assessed for
morphology.

2. Spectral Doppler images with angle correction should be obtained within the splenic artery
and superior mesenteric artery of the transplanted pancreas and at any areas of color-flow
aliasing. Doppler indices obtained at these locations should include peak systolic velocity
(PSV) and may include resistive indices.

3. Color or power Doppler images of the entire pancreas transplant should be obtained to
assess global vascularity of the graft. Spectral Doppler evaluation of intraparenchymal
pancreatic arteries should beperformed in the pancreatic head, body, and tail, and resistive
indices may be calculated.

4. Transplant veins: Color and spectral Doppler images should be obtained of the graft splenic
vein, superior mesenteric vein, and portal vein to the recipient venous anastomosis. Spectral
Doppler assessment with angle correction and measurement of peak velocity may be
performed within the graft portal vein, at the graft portal vein-venous anastomosis and
distal to the anastomosis, and within the recipient vein. Additional measurements at areas
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of color-flow aliasing may be helpful. Intraparenchymal venous flow should also be
documented in the head and tail of the transplant pancreas.



