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Abstract
The type of study is Descriptive study deal with ultrasound findings in patients with
renal transplantation.The study done in Ahmed Gasim and East Nile Model
Hospitals in 2016-2017. The problem of study was that There are numbers of
treatment choices for patients with renal failure including peritoneal and
haemodialysis, undoubtedly the treatment of choice is renal transplantation,
ultrasound assess the normal and abnormal transplanted kidney .The objectives of
study is to evaluate transplanted kidney using gray scale and Doppler ultrasound.
The data collected by data collection sheet which was designed to include all
variables in the study ,the data analyzed by statically package for social sciences
SPSS.
The study found that 56% were male and 44% were female,most ofpatients were in
group of (61-65 years)18% . The Ultrasound and Doppler findings shows that 56%
of the patients were normal while 44% were abnormal, 86% normal
corticomedullary

differentiation,

80%normal

cortical

thickness,8%

thick

cortex,94% normal echogenicity , 72% normal pelvicicalyceal system. The most
common abnormality detected were mild hydronephrosis and mild ascities.
The study concluded that gray scale ultrasound and Doppler play major role in
evaluation of renal transplantation.
The study recommended that periodically follow up ultrasound for transplanted
kidney should be done and further studies with more sample volume to correlate
between gray scale ultrasound feature and Doppler feature specifically resistive
index for transplanted kidney patients.
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المستخلص
هذه الدراسة وصفية لدراسة دور الموجات فوق الصوتية في تقييم الكلية المزروعة .اجريت هذه الدراسة
في والية الخرطوم بمستشفى احمد قاسم و مستشفى شرق النيل النموذجي في الفترة من  2017-2016تكمن
تمثلتمشكلة الدراسة ان هنالك عدد من الخيارات لعالج مرضى الفشل الكلوي تتضمن الغسيل الكلوي بنوعيه
البريتوني و الدموي و مما ال شك فيه ان العالج االمثل هو زراعة الكلى وان الموجات تقيم الكلية المزروعة
اذا كانت طبيعية او غير طبيعية .هدفت الدراسة الى تقييم الكلى المزروعة بإستخدام الموجات فوق الصوتية
العادية و الدوبلر  .تم جمع البيانات بإستخدام ورقة جمع البيانات التي تم تصميمها لتشمل جميع المتغيرات
في الدراسة وتم تحليل البيانات بإستخدام الحزمة اإلحصائية للعلوم اإلجتماعية  .شملت الدراسة  50زارع
للكلية
وجدت الدراسة ان %56من زارعي الكلى ذكور و %44اناث %18,من الزارعين تتراوح اعمارهم بين -61
 65سنة .
اظهرت نتائج الموجات فوق الصوتية و الدوبلر ان الكلية المزروعة كانت طبيعية في  %56من الزارعين
وان  %86طبيعية التفاضل بين اللحاء والنخاع وان سمك اللحاء طبيعي في  %80وان في  %94كان سطوع
اللحاء طبيعي.
خلصت الدراسة الي ان الموجات فوق الصوتية و الدوبلر تلعب دورا" رئيسيا" في تقييم زراعة الكلى .و
اوصت الدراسة بالمتابعة بالموجات فوق الصوتية للكلى المزروعة بشكل دوري و اجراء المزيد من الدراسات
مع اكبر عدد من حجم العينة للربط بين مميزات الموجات فوق الصوتية العادية و ميزة المؤشر المقاوم في
الدوبلرلمرضى الكلى المزروعة .
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CHAPTER ONE
Introduction
1.1 Introduction:
Transplantation is the treatment of choice for many patients with chronic renal
failure (CRF) severe enough to warrant dialysis.
The only contraindications for transplantation are unsuitability for general
anesthesia or surgery, preexisting infection or malignancy ,and a risk of recurrent
renal disease ( active vasculitis or oxalosis).Before transplantation, a suitable donor
must be obtained with appropriate human lymphocyte antigen (HLA) matching with
the recipient.(1)
As the number of patients with CRF continues to rise, the major limitation for
expanding transplant programs is the continuing shortage of suitable donor kidneys.
This organ shortage has resulted in an increasing number of renal transplantations
from living related donors. These donors may include family member, or close
friends with a long-standing relationship with the recipient.
The average life expectancy for a cadaveric allograft is 7 to 10 years, whereas that
for a live donor allograft is 15 to 20 years. (2)
Regardless of whether a cadaveric or live donor allograft is used, the cost-benefit of
a functioning successful transplant far outweighs that of a patient with persistent
CRF, so multiple health care resources retargeted to ensure that high rates of
success.(3)
Quality of life after successful renal transplantation significantly improves for
patients in dialysis –dependent end –stage renal disease .Renal allograft and patient
survive rate continue to improve .When screening laboratory test results indicate
renal dysfunction, imaging studies are often required to evaluate renal morphology
and perfusion . Doppler ultrasound is an ideal tool for this purpose because it
1

noninvasive , readily available , and can detect and distinguish many of the vascular
complications that can be cause of transplant dysfunction. (4)
1.2 problem of study:
When the renal failure increase in area, observe the etiology that control the
incidence and treatment. There are numbers of treatment choices for patients with
renal failure including peritoneal and haemodialysis, undoubtedly the treatment of
choice is renal transplantation.
Ultrasound, both grey scale and color flow Doppler are useful monitoring
techniques, and become an integral part of the care of renal transplantation recipients
before and after operation .
1.3 Objectives:
1.3.1 General objective:
Role of Ultrasound in Assessment of Transplanted kidney in Khartoum State .

1.3.2 Specific objectives:
1. To identify the features of transplanted kidney by u/s size, shape,
echogenicity, CMD and PCS.
1- To assess transplanted kidney Doppler (RI, SD ratio).
2- To determine the vascular complications of transplantation include
occlusion or stenosis of the arterial or venous supply, arteriovenous
fistulas, and pseudo aneurysms by u/s.
3- To determine transplanted kidney abnormalities by u/s (u/s feature of
each).
2

1.4 Overview of the study:
This study consist of five chapters , chapter one is an introduction , chapter two is
literature review and background studies which include ( anatomy and pathology,
previous studies ) , chapter three about research methodology, chapter four deals
with results and chapter five includes discussion , conclusion , recommendations ,
references and appendices .
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Chapter two
Literature review and
background studies
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CHAPTER TWO
Literature review
2.1 Anatomy of the kidneys:
The kidneys are two bean-shaped organs situated in the retroperitoneum on each side
of the vertebral column. Their posterior surfaces are separated from the psoas major
and the quadrates lumborum muscles by the posterior pararenal space.
Each kidney consists of an upper and lower pole, anterior and posterior surfaces, a
convex lateral margin and a concave medial margin. The long axis of the kidney
runs obliquely and parallels the lateral border of the psoas major muscle. This means
the upper poles are closer to midline than the lower poles. The upper poles of the
kidneys are located more posterior than the lower poles. (5)
The medial margins of the kidneys are more anterior than the lateral margins. This
means scans in the transverse plane will show the kidneys lying in an oblique plane
relative to the midline of the body. The kidneys move inferiorly with inspiration and
superiorly with expiration. (6)

Fig (2.1): show normal location and external anatomy of kidney.(7)
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2.2 General structure of the kidneys:
A fibrous tissue capsule which is adherent to the renal parenchyma.
The renal parenchyma is divided into the cortex and the medulla. The renal cortex
is the outer portion of the parenchyma and contains the functional units of the kidney
called the nephrons. Columns of renal parenchyma extend centrally between the
renal pyramids. The renal columns are also known as the septal cortex or the columns
of Bertin .The columns contain the interlobar arteries and veins.
The renal medulla consists of conical masses of tissue called renal pyramids. The
bases of the pyramids are directed toward the cortex and the apices of the pyramids
converge toward the renal sinus. The apices form pointed processes called papillae.
The papillae project into minor calyces which are cup-shaped structures that drain
intoa major calyx. Several major calyces drain into the renal pelvis. (8)
The pyramids consist of collecting tubules which convey urine from the nephrons
Into the minor calyces. Each lobe of a kidney will consist of a pyramid capped by
cortical substance. The number of lobes is variable.
The collecting system of the kidney consists of the renal pelvis which divides with
in the renal sinus into 2-3 large branches called major calyces. Each major calyx
divides into several short branches called minor calyces. The expanded end of each
minor calyx is moulded around 1-3 renal papillae. The major calyces are
demonstrated on scans as fine extensions from the pelvis which end in cup-shaped
structures near the apices of the pyramids. The major calyces are often referred to as
the infundibula. (9)

5

Fig (2.2) show general structures of kidney.(10)
2.3 Blood Supply of the Kidneys:
The renal artery divides into several segmental branches within the renal sinus. Some
branches go posterior to the pelvis while others go anterior to the pelvis. The
interlobar arteries enter the parenchyma through the renal columns and extend to the
bases of the pyramids. At the junction of the cortex with the medulla the vessel
arches across the base of the pyramid. This is known as the arcuate artery. It gives
off branches called the interlobular arteries which supply the majority of the cortical
nephrons via afferent arterioles. (11)
In summary, interlobar arteries run through the renal columns and become arcuate
arteries as they run between the cortex and medulla at the base of the pyramids. The
arcuate arteries give rise to the interlobular arteries which extend through the cortex
as far as the capsule. The nephrons are supplied by afferent arterioles which are
branches of the interlobular arteries. Venae rectae vessels drain the nephrons and
coalesce to form the arcuate vein. Other small venules flow into the interlobular vein
which in turn drains into the arcuate vein. (12)

6

The remainder of the venous drainage of the kidney corresponds to the arteries. The
venous blood flow is of course in the opposite direction to the arterial flow.

Fig (2.3) shows blood supply of kidney.(13)
2.4 Physiology of the kidney
Each part of the nephron performs a different function in filtering waste and
maintaining homeostatic balance. Finally, some substances, such as electrolytes and
drugs, are removed from blood through the peritubular capillary network into the
distal convoluted tubule or collecting duct. Urine is a collection of substances that
have not been reabsorbed during glomerular filtration or tubular reabsorbtion.
Glomerular Filtration: The formation of urine occurs through three steps:
glomerular filtration, tubular reabsorption, and tubular secretion. The process of
glomerular filtration filters out most of the solutes due to the high blood pressure
and specialized membranes in the afferent arteriole. The blood pressure in the
glomerulus is maintained independent of factors that affect systemic blood pressure.
The "leaky" connections between the endothelial cells of the glomerular capillary
network allow solutes to pass through easily. All solutes in the glomerular capillaries,
7

including sodium ions and negatively and positively charged ions, pass through by
passive diffusion; the only exception is macromolecules such as proteins. There is
no energy requirement at this stage of the filtration process. Glomerular filtration
rate (GFR) is the volume of glomerular filtrate formed per minute by the kidneys.
GFR is regulated by multiple mechanisms and is an important indicator of kidney
function.
Tubular Reabsorption and Secretion :Tubular reabsorption occurs in the PCT part of
the renal tubule. Almost all nutrients are reabsorbed; this occurs either by passive or
active transport. Reabsorption of water and key electrolytes are regulated and
influenced by hormones. Sodium (Na+) is the most abundant ion; most of it is
reabsorbed by active transport and then transported to the peritubular capillaries.
Water is also independently reabsorbed into the peritubular capillaries due to the
presence of aquaporins, or water channels, in the PCT. This occurs due to the low
blood pressure and high osmotic pressure in the peritubular capillaries. Every solute,
however, has a transport maximum; the excess solute is not reabsorbed. Kidneys'
osmolarity of body fluids is maintained at 300 milliosmole (mOsm). (14)
In the loop of Henle, the permeability of the membrane changes. The descending
limb is permeable to water, not solutes; the opposite is true for the ascending limb.
Additionally, the loop of Henle invades the renal medulla, which is naturally high in
salt concentration. It tends to absorb water from the renal tubule and concentrate the
filtrate. The osmotic gradient increases as it moves deeper into the medulla. Because
two sides of the loop of Henle perform opposing functions, it acts as a countercurrent
multiplier .The vasa recta around the loop of Henle acts as the countercurrent
exchanger.
Loop of Henle :The loop of Henle acts as a countercurrent multiplier that uses
energy to create concentration gradients. The descending limb is water permeable.
8

Water flows from the filtrate to the interstitial fluid, so osmolality inside the limb
increases as it descends into the renal medulla. At the bottom, the osmolality is
higher inside the loop than in the interstitial fluid. Thus, as filtrate enters the
ascending limb, Na+ and Cl- ions exit through ion channels present in the cell
membrane. Further up, Na+ is actively transported out of the filtrate and Cl- follows.
Osmolarity is given in units of milliosmoles per liter (mOsm/L).
Additional solutes and wastes are secreted into the kidney tubules during tubular
secretion, which is the opposite process to tubular reabsorption. The collecting ducts
collect filtrate coming from the nephrons and fuse in the medullary papillae. From
here, the papillae deliver the filtrate, now called urine, into the minor calyces that
eventually connect to the ureters through the renal pelvis. (15)
2.5 Normal Renal Measurements
2.5.1 Adult
“The size of the kidneys is affected by age, sex (greater in men than in women), and
body size; furthermore, the left kidney is slightly larger than the right in most
Individuals.The normal renal length in females ranges from 9.5 to 12.1 cm and in
males from 10.1to 12.6 cm.2 Therefore, the normal adult kidney should measure 913 cm in length2.5 to 3.5 cm in thickness and 4 to 5 cm in width.
Parenchymal thickness is 11-18 mm in the male and 11-16 mm in the female.
Measurements of median renal volume in adults range from 134 to 150 ml. (16)
2.5.2 Pediatric
The most commonly used measurement standard is renal length compared with
chronological age. Normal renal length of the pediatric kidney may be determined
using the following guide:
Over one year - renal length in cm. = 6.79 + (0.22 x age in years)
Less than one year - renal length in cm. = 4.98 + (0.155 x age in months). (17)
2.6 Anatomy of the transplant kidney
9

2.6.1 Location and Description:
in most cases , the isolated transplant kidney is positioned retroperitoneally in the
right iliac fossa with an end – to side anastomosis of the renal vasculature to the
common or external iliac artery and vein .If the patient has undergone a simultaneous
renal –pancreas transplant , then the kidney is usually intraperitoneal within the left
flank . the transplant ureter is implanted directly into the superior surface of the
bladder or to the native ureter .in approximately 20% of tranaplants ,because of
variation in donor anatomy , multiple arterial or venous anastomoses may be
required ,because

numerous technical variations exist in the way kidneys are

transplanted, it is very important that the sonologist is familiar with the surgical
technique common to their institution and the specific anatomical details of the
patient being scan .if the patient surgical anatomy varies from standard , proper
documentation and communication of the surgical record is very important in
ensuring correct understanding and interpretation of imaging findings and Doppler
flow profiles . Ideally if the transplant has variant vascular anatomy, a drawing
recorded by the surgical team which shows the orientation of the kidney and it is
vasculature, the number of anastomoses and any other atypical anatomical
information. (18)
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Fig (2.4) shows location of transplant kidney in right iliac fossa. (19)
2.6.2 Laboratory studies in transplant candidates:
Blood chemistries :
_ Liver function tests.
_ Complete blood count (CBC).
_ Coagulation profile.
An infectious profile should include the following:
_ Hepatitis B and C serologies.
_ Epstein-Barr virus (EBV) serologies (IgM and IgG).
_ Cytomegalovirus (CMV) serologies (IgM and IgG).
_ Varicella-zoster virus (VZV) serologies (IgM and IgG).
_ Rapid plasma reagin (RPR) test for syphilis HIV.
_ Purified protein derivative (PPD).
_ Tuberculosis skin test .
_ Urinalysis, urine culture, and cytospin should be ordered when indicated.
Studies in transplant recipients
Obtain the following studies:

_ Urinalysis.
_ CBC.
_ Cultures (i.e., mouth, sputum, urine, blood, stool, and access sites,
As appropriate).
_ CMV antibody titers.
_ Urinary tract infections (UTIs) from indwelling catheters are the most common s
ource of bacterial infections in this patient population and account for as many as 6
9% of bacterial infections.
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Leukocytosis with a left shift commonly is observed with bacterial
Infections unless immunosuppressive agents have suppressed the bone marrow. Le
ukopenia with an increase in atypical lymphocytes is commonly observed with vir
al infections. (20)
2.6.3 Immunologic Evaluation:
Recipients of kidney transplants undergo an extensive immunologic evaluation that
primarily serves to avoid transplants that are at risk for antibody-mediated hyper ac
ute rejection.
The immunologic evaluation consists of the following 4 components:
_ ABO blood group determination.
_ Human leukocyte antigen (HLA) typing .
_ Serum screening for antibody to HLA phenotypes.
_ Cross matching.
ABO blood group determination is used to determine if the patient is a potential tar
get of recipient circulating preformed cytotoxic anti-ABO antibody. Transplantatio
n across incompatible blood groups may result in humoral-mediated hyperacutereje
ction.
All transplant recipients undergo tissue typing to determine the HLA class I and cla
ss II loci; 6 HLA antigens are determined. The kidney donors also undergo HLA ty
ping, and the degree of incompatibility between the donor and the recipient is defin
ed by the number of antigens that are mismatched at each of the HLA loci.
All transplant candidates are screened to determine the degree of humoral sensitizat
ion to HLA antigens. Sensitization to histocompatibility antigens is of great concer
n in certain candidate populations. This occurs when the recipient is sensitized beca
use of receiving multiple blood transfusions, a previous kidney transplant, or from p
regnancy. Transplantation of a kidney into a recipient who is sensitized against don
or class I HLAantigens puts the recipient at high risk for hyperacute antibody-medi
12

ated rejection. (21)
2.6.4 Immunosuppressive therapy:
All kidney transplant recipients require life-long immunosuppression to prevent a T
-cell all immune rejection response. The goals are to prevent acute and chronic reje
ction, to minimize drug toxicity and rates of infection and malignancy, and to achie
ve the highest possible rates of patient and graft survival. Several immunosuppressi
ve agents have been approved by the US Federal Drug Administration (FDA), and s
everal others are in clinical trials.

(22)

Immunosuppressive agents may be divided into 2 broad categories, as follows:
Antirejection induction agents
Maintenance immunotherapy agents
There is no consensus as to which immunosuppressive protocol is the best, and eac
h transplantation program uses various combinations of agents slightly differently.
Antirejection induction agents
Induction immunotherapy consists of a short course of intensive treatment with intr
avenous (IV) agents.Such agents include polyclonal antisera, mousemonoclonals, a
nd so-called humanized monoclonals. Polyclonalantisera (eg, antilymphocyte globu
lin [ALG], antilymphocyte serum [ALS], and antithymocyteglobulin [ATG]) are eq
uine, goat, or rabbit antisera directed against human lymphoid cells.
The agents are very effective at prophylaxis against early acute rejection, which is e
specially beneficial in managing the recipient with delayed graft function. The agen
ts provide an effective immunologic cover during a period in which the calcineurin
inhibitors are either delayed or given in sub therapeutic doses until graft function im
proves. Induction agents are used less often if immediate graft function occurs, As i
n recipients of kidneys from living donors, especially human leukocyte antigen–ide
ntical (HLA-ID) grafts.(23)
2.6.5 Surgical Technique:
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Detailed sonography of the renal transplant requires knowledge of the surgical
procedure used in most institutions as well as the post-surgical anatomic
relationships. The right or left lower quadrant is selected for the incision, based on
the patient’s prior surgical history and the surgeon's preference. Usually, the right
lower quadrant is selected because the right iliac vein is more superficial and
horizontal on this side of the pelvis, facilitating creation of a vascular anastomosis.
(24)

Fig (2.5) show blood supply of transplant kidney.(25)

2.6.6 Arterial anastomosis:
The type of arterial anastomosis used depends on whether the allograft is cadaveric
or living related and on the number and size of donor renal arteries. In patients with
cadaveric transplants, the donor artery, along with a portion of the aorta (Carrel
patch) is anastomosed end to side to the external iliac artery. In patients with living
donor transplants, the donor renal artery is anastomosed to either the internal iliac
14

artery (end to end) or the external iliac artery (end to side) of the recipient. Multiple
donor arteries of similar size may be joined together with a side-to-side anastomosis
to form a common ostium. Alternatively, multiple arteries may be anastomosed as a
Carrel patch, or anastomosed separately to the external iliac artery. The donor renal
vein is almost always anastomosed end to side to the external iliac vein.(26)
In the case of multiple renal veins, the smaller veins are usually ligated, resulting in
a single donor vein.
The ureter is usually anastomosed to the superolateral wall of the urinary bladder
through a neocystostomy.
Several techniques are used to create a neocystostomy, but the basic procedure
involves tunneling the ureter through the bladder wall to prevent reflux to the
transplant. For patients undergoing repeat surgery on the collecting system and those
with complex surgeries, the recipient’s ureter may be used as a conduit to the
bladder.
Because of the chronic shortage of donor organs, paired cadaveric kidneys from
young (<5 years old) donors may be transplanted en bloc in an attempt to provide a
functional renal mass, analogous to the renal mass of a single cadaveric kidney
transplanted from an adult. At harvesting, both kidneys are removed with
preservation of the ureters, main renal arteries and veins, as well as segments of the
suprarenal and infrarenal abdominal aorta and IVC. The donor aorta and IVC are
over sewn just cephalad to the origin of the renal arteries and veins, and the caudal
ends anastomosed end to side to the recipient’s external iliac artery and vein. The
donor ureters are implanted into the urinary bladder through individual or common
ureteroneocystostomies. This surgery is more common in the pediatric population
than in adults. (27)
2.7 Normal Renal Transplant Ultrasound
1.7.1 Gray-Scale Assessment
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Sonography of the renal transplant is usually easily performed because of the
superficial location of the kidney in either the right or the left lower quadrant.
Because the allograft is held in place by its pedicle, a variety of orientations may be
encountered. Most often, the kidney is aligned with its long axis parallel to the
surgical incision, with the hilum oriented inferiorly and posteriorly. Occasionally, in
obese patients, the long axis may lie in an anterior-to-posterior plane. Longitudinal
and transverse (width × depth) measurements of the transplant should be obtained
with the kidney imaged through the hilum in the sagittal and transverse planes,
respectively. Although there are no normative data for comparison, these
measurements serve as a useful baseline for future reference to assess for interval
changes in volume of the allograft.(28)
The normal kidney may hypertrophy by up to 15% within the first 2 weeks after
surgery, and eventually may increase in volume by 40%, with the final size attained
at about 6 months.
The transplanted kidney appears morphologically similar to the native kidney, with
many of the subtle differences attributed to the improved resolution from proximity
of the allograft to the skin surface.
The normal renal cortex is well defined, hypoechoic, and easily differentiated from
the highly reflective, central echogenic renal sinus fat. Apart from this improved
corticomedullary differentiation, the renal pyramids of the allograft are more easily
visualized than in the native kidney, appearing as wedge-shaped structures that are
hypoechoic to the surrounding parenchyma.
The sonographer should always be aware that the transplanted kidney might show
intrinsic pathology in the donor kidney. In our clinical practice, we have observed a
host of donor pathologies in the transplanted kidney, including benign cysts,
angiomyolipomas, and medullary sponge kidney. (29)
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Fig (2.6) Normal gray-scale ultrasound of renal transplant.(30)

2.7.2 Doppler ultrasound technique:
Successful Doppler evaluation of the transplanted kidney can only be accomplished
when scan quality is optimal .this required equipment that provides high Doppler
sensitivity .the examiner must optimize Doppler setting. Since adjustment can result
in misdiagnosis of thrombosis .angle of insonation should approximate the
orientation of the vascular pedicle. Scanning should be done with minimal
transducer pressure since compression of the kidney can elevate perceived inflow
resistance .ultrasound examination of kidney should first confirm its appropriate
location and absence of any significant fluid collections. Colour Doppler is then used
to identify the renal vascular pedicle. Spectral Doppler is applied to the main renal
artery, main renal vein and intrarenal segmental or intralobar branches at the mid,
upper, and lower poles. if any inflow compromise is suspect to all or part of the
kidney , then power Doppler can applied to confirm vascular perfusion to the
organ.(31)
Scale setting (pulse repetition frequency PRF)
For the initial scan the color and spectral Doppler scales should be set Relatively
low to localize the renal vasculature with color Doppler and Then demonstrate
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appropriate excursion

on the spectral Doppler tracing .If aliasing occurs the

examiner can always increase the PRF until the Optimal level for that particular
vessel is display.(32)
Doppler gain
The gain should be set at the highest level possible without creating noise
In the image or tracing.
Filtration level
The Doppler filter reduces noise in both colour and spectral modes .if the filtration
level is set too high, it can eradicate the display of slow flow ,initially filtration
should be at a low setting and only increased incrementally when the low setting
does not allow for an effective examination .
Optimizing angle of insonation relative to vessel orientation
to insure proper perception of flow by the color Doppler or accurate
Measurement of the spectral velocity the angle of insonation should be less than 60
degree. Finding an appropriate angle can especially problematic when examining
transplanted kidneys because their vessels may be extremely tortuous and committed
search for suitable Doppler window is require.(33)
Minimizing transducer pressure
Often the imaging study is limited because intervening adipose tissue increases the
distance from the patients skin to the transplanted kidney or there is gas , in
overlying bowel .by applying sufficient pressure , fat or bowel loops can be displace.
Doing so, however, will compromise the Doppler examination

as the renal

parenchyma, also becomes compressed and inflow can be impeded. This results in
elevation of the resistive index. Thus can must be taken not to apply excess pressure
to the kidney Or its associated vasculature, so that any diagnosis made on the basis
of the resistive index or velocity measurement is accurate. (34)

18

Fig (2.7): show normal Doppler of transplant kidney. (35)
2.8 Abnormal Renal Transplant:
Renal transplants are routinely evaluated with sonography as either a component of
a screening protocol or a workup for renal dysfunction based on a rising serum
creatinine level or a decreased urine output. Postoperative complications have been
reported in up to 20% of renal transplant recipients. When encountered in a graft
with a clinical suspicion of dysfunction, the sonographer should approach the
possible etiologies in terms of:
(1) Parenchymal pathology.
(2) Prerenal causes.
(3) post renal complications.
2.8.1 Infections
2.8.1.1 Transplant pyelonephritis
Can result from an ascending infection, hematologic seeding, or contiguous spread
from an adjacent infected fluid collection. Ultrasound findings include a focal or
diffusely granular, echogenic renal cortex associated with loss of the
corticomedullary junction; increased echogenicity and thickening of the perirenal
fat secondary to extension of inflammation or infection into the surrounding tissue;
and uroepithelial thickening. (36)
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Fig (2.8): Sagittal sonogram shows mild uroepithelial thickening.(37)

Fig (2.9): shows Focal pyelonephritis.(38)
2.8.1.2 Pyonephrosis
may occur occasionally in a chronically obstructed transplanted kidney. In the early
stages, the lumen of the dilated collecting system appears anechoic. Once the lumen
becomes filled with purulent material, low-level echoes develop within the calyceal
system and ureter, sometimes associated with fluid-debris levels.
Echogenic material within the collecting system may also result from intraluminal
blood or other filling defects, or it may be art factual as a result of scatter or sidelobe artifact.(39)
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Fig (2.10):Sagittal scan shows mild uroepithelial thickening (arrows)
Surrounding a mildly dilated collecting system with internal echoes,
secondary to early pyonephrosis.(40)

2.8.1.3 Emphysematous pyelonephritis
Air can be observed within the collecting system in emphysematous pyelonephritis,
appearing as a bright echogenic focus with distal dirty shadowing. (41)

Fig (2.11): Emphysematous pyelonephritis. Sagittal sonogram
Shows air(arrows) within collecting system, appearing as bright,
echogenic linear foci with distal dirty shadowing.(42)
2.8.1.4 Milk of calcium cysts
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Can produce dirty shadowing, mimicking an intrarenal abscess Scanning the patient
in a decubitus position allows for differentiation; air rises to the nondependent
portion of the lumen, whereas milk of calcium does not.(43)

2.9 Complications of the transplant kidney:
2.9.1 Functional complications
Functional complications include hyperacute rejection, perioperative ischemia,
acute tubular necrosis, acute rejection, chronic rejection and drugs toxicity (most
common immunosuppressive agent).

2.9.1.1 Hyperacute rejection (humeral- mediated rejection):
Graft failure occur rapidly within minutes of implantation secondary to presence of
preformed circulating antibodies. This condition is typically observed in patients
who have been sensitized by a previous transplant organ or blood transfusion. This
diagnosis is usually made in operating suite, within minutes of unclamping the
vascular pedicle to the newly implant organ. Extremely High resistance to inflow
can be expected.(44)
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Fig (2.12): shows steps of hyperacute rejection
2.9.1.2 Preoperative ischemia
Can results in transient compromise of renal function, particularly at the level of the
distal tubules which are most sensitive to hypoxia. This condition is self –limiting
and typically resolves within 1-2 weeks of transplantation .the medullary pyramids
are oedematous and therefore appear enlarged and hypoechoic. (45)

Fig (2.13): shows enlarged , hypoechoic ,ischemic transplant
Kidney 1 week after transplantation.(46)
2.9.1.3 Acute tubular necrosis
Acute tubular necrosis (ATN) results from donor organ Ischemia either prior to
vascular anastomosis or secondary To perioperative hypotension. It is most common
in the early postoperative period and is the major cause of delayed graft function
(defined as the need for dialysis within the first week of transplantation).
In patients requiring dialysis, recovery is usually in the first 2 weeks of
transplantation but may be delayed by up to 3 months. (47)
ATN occurs in most cadaveric grafts and is observed infrequently in living related
renal transplants because of the relatively short cold ischemic time of the donor
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Fig (2.14 and 2.15 ): Acute tubular necrosis. Sagittal and transverse,
sonograms.(48)

2.9.1.4 Acute rejection
is a cellular –mediated process ,where by the immune system attacks the foreign
renal allograft .occurs in up to 40% of patients in the early transplant period, peaking
at 1to 3 weeks after surgery, and is an adverse long-term prognostic indicator. Most
patients with acute rejection are asymptomatic, but a small proportion may present
with flulike symptoms, malaise, fever, and graft tenderness. Provided that the
diagnosis can be rapidly established, acute rejection usually can be promptly
reversed with high-dose steroids, cyclosporine, tacrolimus, sirolimus and other
immunosuppressive agent. Occasional elevation in a transplant recipient immune
status (triggered by viral illness or non –compliance with the immunosuppressive
drug regimen) can result in an acceleration of an acute rejection to a critical level
.the kidney become oedematous and swollen, intracapsular pressure rises and
eventually resistance to vascular perfusion increased. (49)
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Fig(2.16): shows sagittal scan of transplant kidney with acute rejection. (50)
2.9.1.5 Chronic rejection
Chronic rejection is multifunctional process mostly antibody-mediated, is defined
as a reduction in allograft function starting at least 3 months after transplantation in
association with fibrous intimal thickening, interstitial fibrosis, and tubular atrophy
on histology. It is the most common cause of late grafts loss.
The most frequent predisposing risk factor for development of chronic rejection is
recurrent previous episodes of acute rejection.
On ultrasound, there is progressive thinning of the renal cortex, prominence of the
central renal sinus fat, and a reduction in the overall size of the transplant. (51)

Fig (2.17): shows sagittal scan moderate cortical thinning with
Abundant renal sinus fat.(52)
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2.9.1.6 Dystrophic calcifications
May be seen scattered throughout the residual parenchyma. In the end-stage renal
transplant, the entire renal cortex can become calcified, appearing as a sharp
echogenic inter face associated with clean distal shadowing. (53)

Fig (2.18): shows Dystrophic calcifications .(54)
2.9.2 Anatomic complications
These include haematomas ,seromas ,urinomas, abscesses ,lymphoceles , obstructive
hydronephrosis , focal masses ,areterial and venous stenosis or thrombosis , and
intrarenalarteriovenous fistula and pseduaneurysm . Perinephric fluid is a common
sequela of renal transplantation and is not considered significant if it is crescentic in
shape, and decreases in size over time.
2.9.2.1 Hematomas
Postoperative hematomas are variable in size but are often small, perirenal in
location, insignificant clinically, and resolve spontaneously their ultrasound
appearance depends on the age of the collection. Acutely, hematomas appear as an
echogenic heterogeneous solid mass.
With time they liquefy, becoming a complex cystic structure with internal echoes,
strands,orseptations. Post biopsy hematomas have a similar morphology as their
postoperative counterparts .high pressure collections ,such as haematoma after
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biopsy or organ rupture may exert mass effect upon the kidney and locally affect
haemodynamics.(55)

Fig (2.19 , 2.20 and 2.21 ): in one patient with Subcapsular hematoma secondary
to biopsy Sagittal sonogram shows acute hematoma appearing as solid
heterogeneous structure. After 1 week cystic regions develop within the hematoma.
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After 1 month hematoma liquefies and is larger because of a hyperosmolar
effect.(56)
2.9.2.2 Urinomas
Are relatively uncommon and usually are the result of breakdown at the urethral
anastomoses to the bladder .

Fig (2.22): shows Urinoma secondary to high-grade
uretrovesical junction obstruction. (57)
2.9.2.3 Abscesses
A rounded, expansile collection with internal debris and associated signs of
infections usually represent an abscess.

Fig (2.23): shows an abscess. (58)
2.9.2.4 Lymphocele
Usually manifest at bout 6-8 weeks postoperatively and are seen as rounded,
lobulated collections near the vascular anastomoses. They are the result of surgical
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disruption of iliac lymphatic channels when the vascular anastomosis to the
transplanted kidney is created .an expanding lymphocele may cause ureteric
compression and hydronephrosis. ifalymphocele become large enough , it may
compress or kink the renal vascular pedicle.

Fig (2.24): Sagittal sonogram shows large, simple lymphocele. (59)
Intraperitoneal renal transplantation typically when combined with pancreas
transplantation result s in a mobile kidney .occasionally ptosis or rotation and torsion
of the kidney may occur along it is vascular pedicle. This may result in arterial inflow
and venous outflow narrowing or obstruction. Transient dilatation of the collecting
system as result of ureteral anastomoaticoedema frequently occur immediately after
renal transplantation or removal of ureteral stent .the presence of a dilated transplant
collecting system does not automatically signify an obstructed system under
pressure , as the denervated , flaccid collecting system can become markedly dilated
, particularly when the urinary bladder is distended . the transplanted ureter is
normally anastomosed to the superior surface of the bladder .although uncommon ,
urinary tract calcifications can develop within a transplant kidney .when evaluating
a renal transplant with hydronephrosis the dilated ureter should be followed toward
the anastomosis .(60)
2.9.3 Vascular complications
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Following renal transplantation , vascular complications are observed in less than
10% of recipients however , when present , they are associated with a high morbidity
.complications include renal artery or vein stenosis , compression , kink , thrombosis
, intrarenalarteriovenous fistula and pesudoaneurysm. if identify promptly , they can
often be successfully repaired prior to transplant failure .(61)
2.9.3.1 Renal transplant artery stenosis
This is most observed within 1-2 cm of the anastomosis , usually as result of vessel
wall ischaemia due to disruption of vasa vasorum within the artery wall . stenosis
should be suspected if the tardus_parvus wave form and relatively low-resistance
flow are noted in the intrarenal branches .(62)
Renal artery stenosis, the most common vascular complication of transplantation,
occurs in up to 10% of patients within the first year and should be suspected in cases
of severe hypertension refractory to medical therapy. Stenosis may occur in one of
three regions of the transplanted artery:
The donor portion :
Most frequently observed in end-to-side anastomoses and thought to arise from
either rejection or difficult surgical technique.

Fig (2 .25): shows renal artery stenosis at donor portion.(63)
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The recipient portion:
Which is more uncommon and usually the result of intraoperative clamp injury or
intrinsic atherosclerotic disease.

Fig (2.26): shows renal artery stenosis at recipient portion. (64)
At the anastomosis :
Which is more frequent in end-to-end anastomoses and is directly related to surgical
technique or may be secondary to rejection.

Fig (2.27): shows renal artery stenosis at anastomosis. (65)
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Fig (2.28): shows renal artery stenosis at anastomosis. (66)
Initially, color Doppler ultrasound should be used to detect the precise location of
the anastomosis, as well as to document focal regions of aliasing, which would
indicate the presence of high-velocity turbulent flow and serve as a guide for
meticulous spectral interrogation A spectral trace should then be performed at the
anastomosis and in any area where color aliasing was detected to determine the peak
systolic velocity in that region. A PSV greater than 200 cm/sec, in the presence of
distant turbulent flow, is suspicious for renal artery stenosis.
However, high velocities in the renal artery may be secondary to changes in the
externaliliac artery. Therefore, the renal artery/external iliac artery PSV ratio may
be calculated to determine if renal artery velocity measurements are a result of
narrowing or high flow rates from the external iliac artery. In addition, within the
renal parenchyma,atardus-parvus spectral waveform may be observed when
interrogating the intraparenchymal arteries in patients with renal artery stenosis.
If no flow abnormality is detected within the main renal artery after color and
spectral Doppler interrogation, significant stenosis can be excluded.
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Doppler criteria for renal artery stenosis include color aliasing at the stenotic
segment, PSVs greater than 200 cm/sec, distal turbulent flow, and a velocity gradient
between the renal artery and external iliac artery greater than 2 : 1.(67)
2.9.3.2 Intraparenchymal arterial stenosis
may be observed in chronic rejection as a result of scarring in the tissues surrounding
the involved vessels. On spectral Doppler ultrasound, a prolonged acceleration time
may be observed in the segmental and interlobar arteries, with a
normal main renal artery waveform .
Treatment options for renal artery stenosis include percutaneous transluminal
angioplasty, endovascular stent placement, and surgery. Surgical management of
these transplants involves resection and revision of the stenosis with insertion of a
patch graft at the stenotic segment.(68)

Fig (2.29): shows Intraparenchymal arterial stenosis. (69)
2.9.3.2 Venous Thrombosis
Occlusive renal vein thrombosis is slightly more common than arterial thrombosis,
occurring in up to 4% of transplants, and is associated with acute pain, swelling of
the allograft, and an abrupt cessation of renal function between the third and eighth
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postoperative day. Risk factors include technical difficulties at surgery,
hypovolemia, propagation of femoral or iliac thrombosis, and compression by fluid
collections.(70)
On gray-scale ultrasound, the allograft may appear enlarged, and in rare cases,
intraluminal thrombus may be detected in a dilated main renal vein or within the
intraparenchymal venous system.
More consistently, spectral and color Doppler ultrasound show a lack of venous
flow in the renal parenchyma, absence of flow in the main renal vein, and reversal
of diastolic flow in the

main renal artery, as well as sometimes in the

intraparenchymal arteries . The sonographer should be aware that reversal of flow
in diastole in the main renal artery or the intraparenchymal arterial branches is highly
suggestive of renal vein thrombosis only in the absence of venous flow in the renal
parenchyma and main renal vein.Mainhilar vessels. The outcome for these patients
is generally poor, with reported allograft loss rates of 33%to 55%. Potential causes
of reversed diastolic flow in these patients include acute rejection, ATN,
peritransplant hematomas (compressing renal graft or hilar vessels) and
glomerulosclerosis .(71)

Fig (2.30): shows Renal vein thrombosis Sagittal sonogram shows increased
cortical echogenicity with a coarse echotexture .(72)
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Fig (2.31): Renal vein thrombosis with main renal artery show reversal
of flow in diastole. No venous flow was detected in the transplant. (73)
2.9.3.3 Renal Vein Stenosis
Renal vein stenosis most often occurs from perivascular fibrosis or external
compression by adjacent fluid collections.
The renal cortex appears either normal or hypoechoic , and on color Doppler,
aliasing is identified at the stenotic region because of focal, high-velocity Turbulent
flow.(74)
On spectral Doppler sonography, a threefold to fourfold increase in velocity across
the region of narrowing indicates a hemodynamically significant.

Fig (2.32): Color Doppler of renal vein anastomosis .(75)
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2.10 Previous studies:
Ploussard et al 2015 studied the use of systematic aortofemoral color

Doppler

ultrasound (DUS) in recipients of a first renal transplantation and found that of 84
patients presenting with a normal preoperative Physical arterial examination,
12(14.3%) had an abnormal DUS.
Al-khulaifat S. 2008 studied transplanted kidney by ultrasound Found that
lymphoceles are the most common cause of perigraft Fluid collection in transplant
population ; they are frequently Associated with ureteral obstruction .
Mariam Khogaly Elamien 2016 This study is cross sectional descriptive study done
in different hospitals in Khartoum state – Sudan in the ultrasound departments to
assess the transplanted kidney by ultrasound. Assess the complication of transplant
kidneys which are shown by ultrasound. The study done in 112 transplanted kidneys.
The majority of patients understudy 84 (75%) were males, and the rest 28 (25%
)were females .27 (24.11%) were less than 30 years age , 39 (34.82%) were in the
range 31-40 and 41-50 years, respectively; while 7 (6.25%) were equal or less above
50 years. Most of patients were hypertensive 40 (35.71%),18

(16.07%) had no

history, 17 (15.18%) had recurrent UTI, 9 (8.04%) had diabetic nephropathy, 3
(2.68%) had glomerulonephritis, while 25 (22.32%) had other diagnoses not
mentioned in the list. The Sonographic appearance of investigated patients was
shown in 95 (84.82%) the kidney size was normal, followed by 14 (12.5%) were
small size ,
and the rest, 3 (2.68%) were large size. The majority of the patients 110 out of 112
(98.21%) their kidney surface was smooth, while 2 out of 112 (1.79%) were
lobulated. Renal parenchymal echogenicity of patients showed that 91 (81.25%)
were normal, 12 (10.71%) were increased, whereas 9 (8.04%) were decreased. Most
of the patients 93 (83.04%) their renal cortex echogenicity was normal, 19 (8.93%)
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were increased and the rest, 9 were decreased. Renal cortex thickness of the patients
showed 106 (94.64%) were normal, 3 (2.68%) were thin and thick, respectively.
More than half of the patients 76(67.86%) their corticomedullary differentiation was
present, 23

(20.53%) were disturbed and 13

corticomedullary ratio showed that 86

(11.61%) were lost. Result of

(76.79%) of the patients were normal, 22

(19.64%) were decreased and 4 (3.57%) were increased. Result of pelvic collecting
system of the patients showed that 89 (79.46%) had no effect, 11 (9.82%) had
dilated only, 8 (7.14%) were dilated and thick and the rest, 4 (3.57%) were thickened
only.\Result of PI showed that 87 (77.68%) were normal, 9 (8.04%) were increased,
10 (8.93%) were decreased and 6 (5.36%) not measured. RI showed 85 (75.90%)
were normal, 12 (10.71%) were increased, 8 (7.14%) were decreased and 7 (6.25%)
not measured. 88 (78.57%) their PSV was normal, 8 (7.14%) were increased, 9
(8.04%) were decreased and 7 (6.25%) not measured. 88 (78.57%) their S/D ratio
was normal, 7 (6.25%) were increased and others, respectively and 10 (8.93%) were
decreased. Result of renal perfusion of investigated patients showed that 87
(77.68%) were normal, 8 (7.14%) were increased, 10 (8.93%) were decreased and
7 (6.25%) not measured.
The values of RI was 6 out of 66 (9.09%) were less than 0.5, 16 (24.24%) were
between 0.50-0.64, 21 (31.82%) were between 0.65-0.74, 16 (14.29%) were between
0.75-0.84 and 7 (10.61%) were 0.85 or above. More than 50 percent of patient had
normal values between (0.5-0.74) .
Strong positive correlation (r=-0.014; p=0.914) between RI and creatinine
concentration (measure) of the patients understudy. and between RI and serum
creatinine ( not measure ) there is week positive correlation between with no
significant differences (R = 0.097, P= 0.307). (76)
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CHAPTER THREE
Methodology
3.1 Type of the study
Descriptive, analytical study deal with ultrasound findings in patients with renal
transplantation.
3.2 Study area:
The study was conducted in Sudan-Khartoum in Ahmed Gasimand East Nile
Model Hospitals .
3.3 Duration of the study
The duration of the study 2016-2017.
3.4 Population of the study
All patients who presented with renal transplant, were investigated by U/S.
3.5 Sampling and sample size
The sample size consist of 50 Sudanese patients, we use the ultrasound to describe
general kidneys appearance.
3.6 Inclusion criteria
Patients known case of renal transplant .
3.7 Study variables
1- Patient age, gender, residence, symptoms .
2- Size of transplant kidney ,echogenicity ,cortical thickness and
corticomedullary differentiation.
3- History of renal transplantation

.

3.8 Method of data collection
1- Data collection sheet which was designed to include all variables to satisfy the
study.
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2-Ultrasound scanning finding Each patient was scanned by researcher to get
accurate result using an international scan guidelines and protocols.
3.9 Renal Transplant Scan Protocol
3.9.1 Gray scale Evaluation of the Transplant Kidney
The renal allograft is usually located superficially, therefore a 5 to 7 MHz linear or
curved array transducer may be used. This transducer provides a good near field
image quality and a broad field of view :
A baseline scan of the transplant kidney is usually performed within the first 24to
48hours following surgery. This provides a frame of reference against which all
future scans will be compared. A second scan is performed 1 to 2 weeks Post
transplant, and a third scan is obtained at about 3 months. The kidney is scanned
longitudinally and transversely: Maximum length,width and anteroposterior (AP)
measurements are taken.Renal volume is calculated using the standard formula
(volume = length x width x AP dimension x 0.523). An increase in the size of the
allograft is an important feature of graft pathology and is best appreciated through
volume measurements. The echogenicity of the renal cortex, medulla and renal sinus
is evaluated and, if it is a follow-up scan, compared to the baseline and previous
scans. The perirenal areas are scanned for possible fluid collections, masses,
hematoma and lymphadenopathy. Scans of transplant kidneys are usually performed
with a full bladder. The bladder displaces the overlying bowel away from the
transplant kidney.
2.9.2 Doppler Evaluation of the Transplant Kidney
Doppler evaluation of the transplant kidney 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 interarenal arteries of the transplant kidney. Adequate documentation
is essential for high –quality patient care .there should be a permanent records of
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ultrasound examination and its interpretation .images of all appropriate areas both
normal and abnormal should be recorded .variations from normal size should be
accompanied by measurements and labeled with the patient identification ,
examination date , side of transplant kidney imaged . A coupling agent is necessary
to ensure good acoustic contact between the transducer and skin and allow total
transmission of the sound beam. (77)
3.10 Equipments used
The researcher used mindray ultrasound machine model DP-7.
The features of the machine are superior contrast, high resolution, 2D and4D
imaging, with multi-frequency transducer (3 to 10 MHz) which has variable focal
zone and frequency capability. Proper setting of the overall gain (system) gain and
time gain or depth gain compensation (TGC/ DGC) was adjusted to optimally
visualize each organ.

Fig (3.1): Mindray ultrasound machine.
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3.11 Validity, reliability and generalizability
To ensure combined validity and reliability the ultrasound results was verified by
experience sonographer who had expertise in performing ultrasound scanning. To
ensure generalizability all patients were scanned by the same ultrasound machine
using the same international guidelines and protocol for performing ultrasound and
with using the same room preparation, then it is assumed that patients offered the
same level performing ultrasound.
3.12 Data analysis:
It carried out by statically package for social sciences SPSS program and the result
were presented in form of graphs and tables .
3.13 Data storage:
Patient's data sheets kept in locked cabinet, and all data stored on personal computer.
3.14 Ethical consideration:
Justice and human dignity was observed by treating selected patients equally when
telling them to participate in the research as sample of this Study. The patients were
free to decide whether to participate or not.
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Table (4.1): Frequency distribution of transplanted kidney patient’s gender
Content

Frequency

Percent

male

28

56%

female

22

44%

Total

50

100%

Fig (4.1): Shows Frequency distribution of transplanted
Kidney patient’s gender.
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Table (4.2): Frequency distribution of transplanted kidney patient age.
Content
16-20
21-25
26-30
31-35
36-40
41-45
46-50
51-55
56-60
61-65
66-70
Total

Frequency

Percent
2
2
4
5
7
5
7
5
2
9
2
50

4%
4%
8%
10%
14%
10%
14%
10%
4%
18%
4%
100%

Age
18%
16%
14%

12%
10%

18%

8%

14%

6%

8%

4%
2%

10%

Age

14%

10%

4% 4%

10%
4%

4%

0%
16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70

Fig (4.2):Shows Frequency distribution of transplanted
Kidney patient age.
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Table (4.3): Frequency distribution of transplanted kidney
Patient according to residence.
Content
Khartoum
Omdurman
Bahri
Other States
Total

Frequency

Percent
10
11
11
18
50

20%
22%
22%
36%
100%

Residence
40%
35%
30%
25%
20%

36%

15%
10%

20%

22%

Khartoum

Omdurman

22%

5%
0%
Bahri

Other States

Fig(4.3):Shows Frequency distribution of transplanted
Kidney patient residence.
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Residence

Table (4.4): Frequency distribution of occupation of transplanted kidney patient .
Content

Frequency

Teacher
Employee
House wife
No work
student
other
Total

Percent

4
3
4
10
4
25
50

Fig (4.4): Shows Frequency distribution of transplanted
Kidney patient occupation .
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8%
6%
8%
20%
8%
50%
100%

Table (4.5): Frequency distribution of marital status of transplanted kidney patient
.
Content

Frequency

Percent

single

14

28%

married

36

72%

Total

50

100%

Fig (4.5):Shows Frequency distribution of transplanted
Kidney patient according to marital status.
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Table (4.6): Frequency distribution of period of transplanted kidney patient .

Content
1year
2years
3years
4years
5years
6years
7years
8years
9years
10year
Total

Frequency

Percent
13
11
10
3
4
3
1
2
1
2
50

26%
22%
20%
6%
8%
6%
2%
4%
2%
4%
100%

History of kidney transplantation
30%
25%

20%
15%
10%
5%
0%

26%

History of kidney
transplantation

22% 20%
6% 8% 6%

2% 4% 2% 4%

Fig (4.6): Shows Frequency distribution of
Period transplanted Kidney patient.
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Table (4.7): Frequency distribution of socioeconomic
status of transplanted kidney patient.

Frequency

Percent

low
middle
high

14
25
11

28%
50%
22%

Total

50

100%

Fig (4.7): Shows Frequency distribution of Socioeconomic
Status of transplanted Kidney patient.
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Table (4.8): Frequency distribution of transplanted kidney
Patient according to past medical history.

Frequency
D.M
HT
D.M & HT
Doesn’t had History
Total

Percent
11
20
8
11
50

22%
40%
16%
22%
100%

Fig (4.8): Shows Frequency distribution of transplanted
Kidney patient according to past medical history.

50

Table (4.9): Frequency distribution of signs and
Symptoms of transplanted kidney patient .
Frequency
Not had
Back pain
Back pain+disurea
diarrhea
Disurea
Epigastric pain
Fever
Fever + left side chest pain
Fever + pain
haematurea
Knee joint pain
Urinary frequency
Right lilac fossa pain
Shortness of breath
Urine reflux
Urine retention
vomiting
Vomiting + diarrhea
Weight gain
Total

5
6
1
5
6
1
1
1
1
2
1
2
3
4
1
1
4
3
2
50

51

Percent
10%
12%
2%
10%
12%
2%
2%
2%
2%
4%
2%
4%
6%
8%
2%
2%
8%
6%
4%
100%

Percent
12%
10%
8%
6%

12%

12%

10%

10%
8%

4%

8%

6%
2%

4%
2%

2%

2%

2%

2%

2%

0%

Fig (4.9): Frequency distribution of signs and symptoms
Of transplanted kidney patient .
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6%

4%

4%
2%

2%

Table (4.10):Frequency distribution of results of the serum
Creatinine level of transplanted kidney patient .
Frequency
0.7
0.8
0.9
1.1
1.2
1.3
1.4
1.5
1.7
1.9
2
2.7
3.3
3.7
5.5
7.4
8
9
20
Doesn’t had creatinine
Total

53

Percent

2
8
5
2
9
1
7
1
1
2
1
1
1
1
1
1
1
1
1
3

4%
16%
10%
4%
18%
2%
14%
2%
2%
4%
2%
2%
2%
2%
2%
2%
2%
2%
2%
6%

50

100%

18%
16%
14%
12%
10%

18%
16%

8%

14%

6%

10%

4%
2%

4%

4%

4%
2%

2% 2%

2% 2% 2% 2% 2% 2% 2% 2% 2%

0%
0.7 0.8 0.9 1.1 1.2 1.3 1.4 1.5 1.7 1.9

2

2.7 3.3 3.7 5.5 7.4

8

Fig (4.10):Frequency distribution of results of the serum
Creatinine level of transplanted kidney patient .
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9

20

Table (4.11): Frequency distribution of results of the blood
Urea level of transplanted kidney patient.
Frequency
15
20
23
30
34
37
38
39
40
42
43
44
45
47
49
50
64
65
88
89
94
140
224
290
323
Doesn’t had
Total

Percent
1
4
4
3
1
2
3
1
2
1
2
1
3
1
1
1
1
2
1
1
1
1
1
1
1
9
50

55

2%
8%
8%
6%
2%
4%
6%
2%
4%
2%
4%
2%
6%
2%
2%
2%
2%
4%
2%
2%
2%
2%
2%
2%
2%
18%
100%

8%
7%
6%
5%
8% 8%

4%

6%

3%

6%
4%

2%
1%

6%

2%

2%

4%

2%

4%

2%

4%

2%

2% 2% 2% 2%

2% 2% 2% 2% 2% 2% 2%

15
20
23
30
34
37
38
39
40
42
43
44
45
47
49
50
64
65
88
89
94
140
224
290
323

0%

Fig (4.11): Frequency distribution of results of the blood
Urea level of transplanted kidney patient .
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Table (4.12): Frequency distribution of the size oftransplanted kidney by u/s .
Frequency
normal

Percent
46

92%

large

4

8%

Total

50

100%

Fig (4.12): Shows Frequency distribution of the size
Of transplanted kidney by u/s.
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Table (4.13): Frequency distribution of transplanted
Kidney according to echogenicity .
Frequency
normal
increase
decrease
Total

Percent
47

94%

1
2

2%
4%

50

100%

Fig (4.13): Shows frequency distribution of transplanted
kidney according to echogenicity .
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Table (4.14): Frequency distribution of CMD of transplanted kidney pateint .

Frequency
normal

Percent
43

84%

loss

7

14%

Total

50

100%

Fig (4.14): Shows Frequency distribution of CMD
Of transplanted kidney patient .

59

Table (4.15): Frequency distribution of cortical
Thickness of transplanted kidney patient .

Frequency

Percent

normal

40

80%

thick
thin
Doesn’t had
Total

4
1
5
50

8%
2%
10%
100%

Fig (4.15):Showsfrequency distribution of cortical
Thickness of transplanted kidney pateint .
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Table (4.16): Frequency distribution of Pelvicalyceal System
Abnormality of transplanted kidney .

Frequency
normal
dilated
Total

Percent
36
14
50

72%
28%
100%

Fig (4.16): Shows frequency distribution of Pelvicalyceal System
Abnormality of transplanted kidney .
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Table (4.17): Frequency distribution of resistive index (RI)
for transplanted kidney.

Frequency
Normal

Percent
26

52%

7

14%

Doesn’t had

17

34%

Total

50

100%

Abnormal

60%
50%
40%
30%
52%
20%

34%

10%

14%

0%
Normal

Abnormal

Doesn’t had

Fig (4.17): Frequency distribution of resistive index (RI)
For transplanted kidney.
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Table (4.18): Frequency distribution of SD ratio for transplanted kidney .

Frequency
2.9
3.17
3.2
3.96
8.41
Doesn't had
Total

Percent
2%
2%
2%
2%
2%
90%

1
1
1
1
1
45
50

100%

90%
80%
70%
60%
50%

90%

40%
30%
20%

10%
0%

2%

2%

2%

2%

2%

2.9

3.17

3.2

3.96

8.41

Doesn't
had

Fig (4.18): Frequency distribution of SD ratio for transplanted kidney .
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Table (4.19): Frequency distribution of u/s and Doppler Findings.

Frequency

Percent

normal

28

56%

abnormal

22

44%

Total

50

100%

Fig (4.19): Shows Frequency distribution of u/s and Doppler
Findings in transplanted kidney .
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Table (4.20): Frequency distribution of abnormalities of transplanted kidney.

Acute inflammatory process of graft kidney
Graft kidney nephritis
Haematoma surround graft kidney
cystitis
Mild ascites
Mild hydronephrosis
Mild reduction of corticomedullary differentiation
Mild renal artery stenosis
Mild to moderate hydronephrosis
Total
10%
9%
8%
7%
6%
5%
4%
3%
2%
1%
0%

Frequency Percent
1
2%
1
2%
1
2%
1
2%
4
8%
5
10%
1
2%
1
2%
2
4%
17
34%

10%
8%
4%
2%

2%

2%

2%

2%

2%

Fig (4.20): Frequency distribution of abnormalities of transplanted kidney.
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Table (4.21):Comparison of Kidney Size, CMD and RI using one way ANOVA
Sum of
Squares
CMD

RI

df

Mean
Square

Between Groups

3.216

1

Within Groups

2.804

48

Total

6.020

49

Between Groups

6.054

1

6.054

Within Groups

35.326

48

.736

Total

41.380

49

F

Sig.

3.216 55.040

.000

.058

8.226

.006

Table (4.22): Correlation between Kidney Size , CMD and RI.
Kidney Size
Kidney
Size

CMD

.000

.006

50

50

50

.731**

1

.523**

Sig. (2-tailed)

Sig. (2-tailed)

.000

N
RI

.382**

1

Pearson Correlation

RI

.731**

Pearson Correlation

N

CMD

Pearson Correlation
Sig. (2-tailed)
N

50

50

50

.382**

.523**

1

.006

.000

50

50

**. Correlation is significant at the 0.01 level (2-tailed).
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.000

50

Table (4.23) : a- Kidney Size * CMD Cross tabulation.
CMD
normal
Kidney Size

normal
large

Total

Total

abnormal

43

3

46

0

4

4

43

7

50

Table (4.24): b- Chi-Square tests .
Value

Pearson Chi-Square

26.708

df

Asymp.
Sig. (2sided)
1

.000

Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

.000

.000

a

Continuity Correctionb

19.508

1

.000

Likelihood Ratio

18.316

1

.000

Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Casesb

26.174

1

.000

50

a. 2 cells (50.0%) have expected count less than 5. The minimum expected
count is .56.
b. Computed only for a 2x2 table
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Table (4.25): a- Kidney Size * RI Cross tabulation.
RI
abnormal

doesn’t
had

26

7

13

46

0

0

4

4

26

7

17

50

normal

Kidney Size

normal
large

Total

Total

Table (4.26): b- Kidney Size * RI Chi-Square tests.

Value

df

Asymp. Sig. (2sided)

Pearson Chi-Square

8.440a

2

.015

Likelihood Ratio

9.327

2

.009

Linear-by-Linear Association

7.169

1

.007

N of Valid Cases

50

a. 3 cells (50.0%) have expected count less than 5. The minimum
expected count is .56.
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CHAPTER FIVE
Discussion, Conclusion & Recommendations

5.1 Discussion
The study found that 56% were male and 44% were female , this result agrees with
Mariam koghaly Elamien 2016 whom found that the most of patients withrenal
transplant were male.
The study revealed that most patients were in group of (61-65 years) 18% , (3640) and (46-50) were represented 14% , groups (31-35),(41-45)and (51-55) were
represented 10% and groups (16-20),(21-25),(56-60)and (66-70) were represented
4% respectively . Regarding the marital status and socioeconomic status, the study
shows that 72% of patients were married ,while 28% of patients were single.28%
of the patients were low socioeconomic 50% were middle socioeconomic and 22%
were high socioeconomic.
Regarding the patients history,the result shows that 40% hypertensive patients (HT)
,while 22% were diabetic patients (DM), and 16% have(D.M & Hypertensive).
The Ultrasound and Doppler findings shows that 56% of the patients were normal
while 44% were abnormal. 92% of the patients have normal kidney size while 8%
have large kidney size.94% of the patients had normal kidney echogencity while 2%
were Increase and 4% were Decrease. 84% of the patients have normal
Corticomedullary differentiation (C/MD) while 14% were loss of (C/MD). 80% of
the patient was normal cortical thickness, 8% were thick, 2% were thin and 10%
were unmeasured, 28% of the patients were dilated pelvicalyceal system .
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The study found that 2% of the patients wasacute inflammatory process of graft
kidney. 2% of the patients was graft kidney nephritis . 2% of the patients were
haematoma surround graft kidney. 2% of the patients were cystitis.4% of the patients
were mild ascites. 5% of the patients were mild hydronephrosis. 2% of the patients
were mild reduction of corticomedullary differentiation.2% of the patients were
Mild renal artery stenosis. 4% of the patients were mild to moderate Hydronephrosis.
The study found that there was strong significant correlation between kidney size,
RI (0.006) , kidney size and corticomedullary differentiation p value (0.000) and
RI and corticomedullary differentiation p value( 0.000 ). This result agree with
Mariam Khoghaly2016 whom found that the values of RI was 6 out of 66 (9.09%)
were less than 0.5, 16 (24.24%) were between 0.50-0.64, 21 (31.82%) were between
0.65-0.74, 16 (14.29%) were between 0.75-0.84 and 7 (10.61%) were 0.85 or above.
More than 50 percent of patient had normal values between (0.5-0.74).

5.2 Conclusion:
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The study found that more than halve of transplanted kidney were male

in

group of age (61-65 years) .40% of them were hypertensive patients, 22%
were

diabetic

patients

and

16%

have

diabetic

and

Hypertension.

More than halve of the patients had normal ultrasound and Doppler feature
of transplanted kidney, most of them have normal kidney size, 8% have
large kidney size.Most of them had normal kidney echogencity while 2%
were Increase and 4% were Decrease. Most of the patients

have normal

corticomedullary differentiation (C/MD) while 14% were loss of (C/MD),
most of them

was normal cortical thickness, 8% were thick, 2% were thin

and 10% were un measured, 28% of the patients were dilated pelvicalyceal
system .
The study found that there is strong correlation between kidney size and
RI. The most of abnormalities noted in transplanted kidney were acute
inflammatory process of graft kidney, nephritis, haematoma surround graft
kidney,

cystitis,

mild

ascites,

mild

hydronephrosis,

mild

reduction

of

corticomedullary differentiation, mild renal artery stenosis and moderate
hydronephrosis.
The study found that there was strong significant correlation between
kidney size, RI, kidney size and corticomedullary differentiation and RI
and corticomedullary differentiation.
The study concluded that gray scale ultrasound and Doppler play major
role in assessment of transplanted kidney.
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5.3 Recommendations:
• The study recommended that further study should be done to evaluate
transplanted by Doppler ultrasound.
• The study recommended that periodic follow up by ultrasound and Doppler
specially PI .
• Further study should be done in rejected transplanted kidney to correlate
between ultrasound and histopathology result.
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Appendices

1

Appendices
Appendix (1)
Ultrasound Images (sonogram):

Image (1):50 years old male with moderate to severe hydronephrosis
of transplant kidney.

Image (2): 35years old female with normal transplant kidney.
2

Image (3) :23old male with turbulent flow in main renal vein of transplant kidney.

Image (4):45old male transplant kidney with decreased echogencity
andperirenal fluid collection.

3

Image (5) : 28old female with normal transplant kidney.

Image (6): 60 years old male had normal transplant kidney for 7 years.

4

Image (7): 47 years female had transplant kidney and dilated portal vein.

Image (8): 70 years male with decreased size of transplant
kidney and mild ascites.

5

Image (9):43 years old male with normal Doppler spectral analysis.

Image (10):38 old female had transplant kidney with moderate hydronephrosis .

6

Image (11): 24 years old male had normal size and cortical
thickness of transplant kidney

.
Image (12): 52 years male with renal transplant artery stenosis.
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Appendix (2)
The National Ribat University
Faculty of Graduate Studies and Scientific Research
Role of Ultrasound in Assessment of Transplanted kidney
in Khartoum states

DATA COLLECTION SHEET
General information:Pt gender:
Pt age:

male

female
Year

Residence:
Occupation:
Status: single

married

History of Kidney Transplantion :
Socioeconomic status:

low

middle

High

Pt history:
D.M

HT

Other

__Symptoms:
……………………………………………………………………………
……………………………………………………………………………
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Lab investigation:
Creatinine

blood urea

others

Sonographic findings:
Gray scale:
1-kidney size:

normal

large

small

2-Echogencity:

normal

increase

decrease

3-C/MD:

normal

disturb

loss

thick

thin

normal

dilated

4-Cortical thickness:
5-PCS:
Doppler parameter:RI
SD ratio
Ultrasound and Doppler findings:
In case of abnormalities:

normal

Abnormal

The abnormalities are:
Acute rejection …………………

chronic rejection……………………

Other…………………………………………………..................................
Causes of rejection ………………………………………………………..
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