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ABSTRACT

Introduction: Diabetes mellitus is the most common cause of renal failure. Even when diabetes
is controlled, the disease can lead to chronic renal failure (CRF). A patient with chronic renal
failure always undergoes either dialysis or renal transplantation, which both are very expensive
financially. Testing in patients with CRF typically includes a complete blood count (CBC), basic
metabolic panel, and urinalysis, with calculation of renal function. Renal ultrasonography is the
initial imaging modality in the diagnosis of CRF, where features of atrophied, echogenic kidneys
with poor corticomedullary differentiation always observed. The aim of this case report is to
focus on the role of ultrasound imaging in the workup of chronic renal failure.

Case Report: A 48-year-old male, with 22 years history of type 2 diabetes mellitus complains
of CRF primarily due to diabetic nephropathy, was admitted to the hospital for dialysis. The
patient had been undergoing hemodialysis three times per week. On physical examination
he was in a fair condition. Laboratory investigations revealed an increased level of creatinine
6.9 mg/dl (normal value <1.5 mg/dl) and blood urea nitrogen (BUN) 49 mg/dl (normal value
10-20 mg/dl) were noted. Normal levels for sodium 140 mg/dl (normal value 136-145 mg/
dl) was detected, but there was an increased level of potassium 7 mg/dl (normal value 3.5-5
mg/dl), calcium 11.9 mg/dl (normal value 9-10.5 mg/dl), and phosphorus 5.8 mg/dl (normal
value 3-4.5 mg/dl). Abdominal ultrasound scanning presented sonographic features compatible
with CRF as bilateral renal atrophy, poor corticomedullary differentiation, and increased renal
echogenicity.

Conclusion: Morphological parameters as bilateral renal size, parenchymal thickness, and
renal echogenicity can influence further diagnostic and therapeutic interventions of CRF.
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ABSTRACT

Introduction: Diabetes mellitus is the most
commoncauseofrenalfailure. Evenwhendiabetes
is controlled, the disease can lead to chronic
renal failure (CRF). A patient with chronic renal
failure always undergoes either dialysis or renal
transplantation, which both are very expensive
financially. Testing in patients with CRF typically
includes a complete blood count (CBC), basic
metabolic panel, and urinalysis, with calculation
of renal function. Renal ultrasonography is the
initial imaging modality in the diagnosis of CRF,
where features of atrophied, echogenic kidneys
with poor corticomedullary differentiation
always observed. The aim of this case report is
to focus on the role of ultrasound imaging in the
workup of chronic renal failure. Case Report: A
48-year-old male, with 22 years history of type
2 diabetes mellitus complains of CRF primarily
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due to diabetic nephropathy, was admitted
to the hospital for dialysis. The patient had
been undergoing hemodialysis three times per
week. On physical examination he was in a fair
condition. Laboratory investigations revealed an
increased level of creatinine 6.9 mg/dl (normal
value <1.5 mg/dl) and blood urea nitrogen
(BUN) 49 mg/dl (normal value 10—20 mg/dl)
were noted. Normal levels for sodium 140 mg/dl
(normal value 136—145 mg/dl) was detected, but
there was an increased level of potassium 7 mg/
dl (normal value 3.5—5 mg/dl), calcium 11.9 mg/
dl (normal value 9—10.5 mg/dl), and phosphorus
5.8 mg/dl (normal value 3—4.5 mg/dl). Abdominal
ultrasound scanning presented sonographic
features compatible with CRF as bilateral renal
atrophy, poor corticomedullary differentiation,
and increased renal echogenicity. Conclusion:
Morphological parameters as bilateral renal size,
parenchymal thickness, and renal echogenicity
can influence further diagnostic and therapeutic
interventions of CRF.
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INTRODUCTION

Diabetes mellitus has become the primary cause of
end stage renal disease (ESRD) in the United States, and
the incidence of type 2 diabetes mellitus continues to
grow in the United States and worldwide [1, 2]. Type 2
diabetes has a more variable course. Patients often present
at diagnosis with microalbuminuria because of delays in
diagnosis and other factors affecting protein excretion.
Some patients with microalbuminuria progressing
to advanced renal disease. Without intervention,
approximately 30% progress to overt nephropathy and,
after 20 years of nephropathy, approximately 20% develop
ESRD. Differential diagnosis of diabetic nephropathy
is usually based on the history, physical examination,
laboratory evaluation, and imaging of kidneys [2, 3]. An
important step in the screening and diagnosis of diabetic
nephropathy is to measure albumin in a spot urine
sample, collected either as the first urine in the morning
or at random. Screening should not be performed in the
presence of conditions that increase urinary albumin
excretion, such as urinary tract infection with the
presence of hematuria, febrile illness, hyperglycemia,
hypertension, heart failure, and after exercise [4].

Ultrasound has become an ideal imaging test for
chronic renal failure (CRF) as well as a valuable tool
in nephrology because of its safety, simplicity and low
cost, as well as the ease visualization of the kidneys. In
ultrasonography, finding an atrophied kidney with a thin,
echogenic parenchyma or cortex indicates irreversible
damage, and thus helps to avoid any further unnecessary
workup, biopsy, immunosuppressive therapy, and allows
for the optimal planning for renal replacement therapy [5,
6]. Increased renal echogenicity can be the consequence
of not only sclerosis, but also of infiltration as well. The
size of the kidneys varies with body size, which should
be taken into account when diagnosing irreversible renal
damage on the basis of kidney size and echogenicity [6].
In CRF, Doppler ultrasonography of intrarenal vessels
can provide additional information about microvascular
and parenchymal lesions, which is helpful in deciding for
or against therapeutic intervention and timely planning
for optimal renal replacement therapy option [7].

CASE REPORT

A 48-year-old male, with 22 years history of
type 2 diabetes mellitus that require insulin, and
with complications of CRF primarily due to diabetic
nephropathy, was admitted to the hospital for dialysis.
Since last year, he had been undergoing hemodialysis
three times via an arteriovenous fistula for 2.5—-3 hours
for each time. His last dialysis was four days before the
day of the admission.

On physical examination the patient was in a fair
condition, with no related distress, hydrate, and well
oriented. The patient’s blood pressure was 129/86 mmHg,
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heart rate was 79 beats per minute, body temperature was
36.9°C, and respiratory rate was 15 breaths/min.

Due to the patient history of CRF secondary to
diabetic nephropathy, laboratory investigation blood
testing revealed that a hemoglobin of 14.1 g/dl (normal
value 13.5—17.5 g/dl), platelets of 2900x102/mm? (normal
value 150-350x103/mm3), leukocytes of 9x103/mm3
(normal value 4.5—-11x103/mm3), neutrophils of 65%
(normal value 40-70%), and lymphocytes of 32%
(normal value 22-44%). An elevated levels of creatinine
6.9 mg/dl (normal value <1.5 mg/dl) and blood urea
nitrogen (BUN) 49 mg/dl (normal value 10-20 mg/dl)
were noted. Normal levels for sodium 140 mg/dl (normal
value 136—145 mg/dl) was detected, but there was an
increased level of potassium 7 mg/dl (normal value 3.5-5
mg/dl), calcium 11.9 mg/dl (normal value 9—10.5 mg/dl),
and phosphorus 5.8 mg/dl (normal value 3—4.5 mg/dl).
Urine analysis demonstrates yellow urine, with a urine
pH of 7 (normal value 4.5-8), and protein of 136 mg/d
(normal value < 150 mg/d). Also, there was no bacteria,
yeasts, crystals, and RBCs were detected during the urine
analysis.

Abdominal ultrasound scanning presented both
kidneys with decreased length and width measurements
(Figure 1); atrophied (right kidney of 8.41x3.91 cm and
left kidney of 8.06x3.34 cm for both length and width
respectively), poor corticomedullary differentiation
(Figure 2), and increased renal echogenicity; hyperechoic
(Figure 3).

The patient was discharged from the hospital
after completing his regular check-up, and was also
recommended to continue with hemodialysis, waiting for
the availability of donor for kidney transplant.

DISCUSSION

Thiscasereportdescribed acondition of CRF developed
in a patient with 22 years history of type 2 diabetes
mellitus that require insulin. Chronic renal failure has
become a global epidemic, and one of the major causes of
CRF is diabetes. Patients with diabetes and nephropathy
commonly exhibit concurrent diabetic neuropathy [8].
Diabetic nephropathy is the most common cause of CRF.
As stated more than 43.3% of new patients undergoing
renal transplantation treatment program in the USA are
mostly of type 2 diabetes mellitus [9]. As the progress
of diabetic nephropathy, kidneys are shrinking in size
and a progressive loss of renal function is occurring [7].
The prediction of renal function irreversibility in CRF
has been often difficult on the basis of renal length or
thickness of the renal parenchyma. Also, about 20% of
diabetes mellitus patients can develop CRF as a result
of non-diabetic renal pathologies, thus ultrasonography
had the ability to show all the characteristics of CRF,
as reduced in renal size and the atrophy of the renal
parenchyma [10].
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Figure 1: Gray scale ultrasound image on the right and left kidneys, where both kidneys were decreased in size; atrophied secondary
to diabetic nephropathy.

Figure 2: Chronic renal failure, were kidneys presented with poor corticomedullary differentiation. Note that the lower pole of the left
kidney is obliterated by ribs shadow.

Blood tests as blood urea nitrogen (BUN) and serum in the blood. In kidney disease, these substances are not
creatinine are the simplest way to monitor renal function. excreted normally, and so they accumulate in the body,
Atest can be done to measure the amount of urea nitrogen thus causing an increase in blood levels of urea [11]. The
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Figure 3: Kidneys affected with chronic renal failure and presented an increase of renal echogenicity; hyperechoic.

development of CRF as a consequence of diabetes mellitus
was found to be related to disorders of vasodilatation and
metabolic abnormalities that mediated by endothelial
derived nitric oxide. Angiotensin II and aldosterone,
interacting with pulse pressure and increased systolic
blood pressure, activate NADPH oxidase, which acts as
mediator of oxidative stress. Angiotensin II increases
metabolism of nitric oxide to peroxynitrite, which further
impairs endothelial-derived vasodilation [12]. In another
mechanism, decrease in the ability to produce endothelial
progenitor cells (EPCs), which derived from bone
marrow, play a role in replacing damaged endothelium
and are reduced in people with decreased endothelium-
dependent vasodilation [13].

Ultrasonography examinations usually concern the
ability to identify a pathological condition, to distinguish
between different histopathological lesions, and to
identify patients with CRF. The ultrasound brightness
mode (B-mode) depends on morphological parameters
to diagnose incidence of CRF. These morphological
parameters are interpolar diameter, parenchymal
thickness, and renal echogenicity. The right kidney
mean length is 10.74+1.35 cm and the mean length of
the left kidney is 11.10+1.15 cm, measured on a posterior
oblique image as the longest diameter, with a lower limit
of normality indicated as 9 cm. Where a renal length
less than 8 cm is attributed to CRF. Also parenchymal
thickness less than 15 mm and echogenicity identical
to that of the renal sinus are strongly suggested a CRF
condition [14].

CONCLUSION

B-mode ultrasonography is a valuable diagnostic tool
and often required for the diagnostic workup of patients
with chronic renal failure. Accurate description of bilateral
renal size, parenchymal thickness, and renal echogenicity
are needed because they can influence further diagnostic
and therapeutic interventions in such malady.

KIKKKKKX*

Acknowledgements

We would like to thank the staff of the Radiology and
Medical Imaging Department, College of Applied Medical
Sciences, Prince Sattam bin Abdulaziz University for their
continuous support during writing this case report.

Author Contributions

Mustafa Z. Mahmoud — Substantial contributions to
conception and design, Acquisition of data, Analysis
and interpretation of data, Drafting the article, Revising
it critically for important intellectual content, Final
approval of the version to be published

Omer A. Mahmoud - Substantial contributions to
conception and design, Acquisition of data, Analysis
and interpretation of data, Drafting the article, Revising
it critically for important intellectual content, Final
approval of the version to be published

Maram A. Fagiri — Substantial contributions to
conception and design, Acquisition of data, Analysis

International Journal of Case Reports and Images, Vol. 8 No. 2, February 2017. ISSN — [0976-3198]



Int J Case Rep Images 2017;8(2):124-128.
www.ijcasereportsandimages.com

and interpretation of data, Drafting the article, revising
it critically for important intellectual content, Final
approval of the version to be published

Guarantor
The corresponding author is the guarantor of submission.

Conflict of Interest
Authors declare no conflict of interest.

Copyright

© 2017 Mustafa Z. Mahmoud et al. This article is
distributed under the terms of Creative Commons
Attribution License which permits unrestricted use,
distribution and reproduction in any medium provided
the original author(s) and original publisher are properly
credited. Please see the copyright policy on the journal
website for more information.

REFERENCES

1. United States Renal Data System: Incidence of
reported end-stage renal disease. [Available at:
http://www.usrds.org/2008/ref/A_Incidence_o08.
pdf]

2. Hall PM. Prevention of progression in diabetic
nephropathy. Diabetes Spectrum 2006;19(1):18—24.

3.  Christensen PK, Larsen S, Horn T, Olsen S, Parving
HH. Renal function and structure in albuminuric type
2 diabetic patients without retinopathy. Nephrol Dial
Transplant 2001 Dec;16(12):2337—47.

4. Mogensen CE, Vestbo E, Poulsen PL, et al.
Microalbuminuria and potential confounders. A

EDORiUMjournaIs

10.

11.

12.

13.

14.

Mahmoud et al. 128

review and some observations on variability of
urinary albumin excretion. Diabetes Care 1995
Apr;18(4):572—81.

O’Neill WC. Sonographic evaluation of renal failure.
Am J Kidney Dis 2000 Jun;35(6):1021—38.

O’Neill WC. Chronic renal failure. In: O’'Neill WC ed.
Atlas of Renal Ultrasonography, 1ed. Philadelphia:
W.B. Saunders Company; 2001. p. 41—3.
Buturovic-Ponikvar J, Visnar-Perovic A. Ultrasono-
graphy in chronic renal failure. Eur J Radiol 2003
May;46(2):115—22.

Wen CP, Cheng TY, Tsai MK, et al. All-cause mortality
attributable to chronic kidney disease: A prospective
cohort study based on 462 293 adults in Taiwan.
Lancet 2008 Jun 28;371(9631):2173—82.

Ritz E, Rychlik I, Locatelli F, Halimi S. End-stage
renal failure in type 2 diabetes: A medical catastrophe
of worldwide dimensions. Am J Kidney Dis 1999
Nov;34(5):795-808.

Remuzzi G, Schieppati A, Ruggenenti P. Clinical
practice. Nephropathy in patients with type 2
diabetes. N Engl J Med 2002 Apr 11;346(15):1145—51.
Dabla PK. Renal function in diabetic nephropathy.
World J Diabetes 2010 May 15;1(2):48-56.

Coresh J, Astor BC, Greene T, Eknoyan G, Levey AS.
Prevalence of chronic kidney disease and decreased
kidney function in the adult US population: Third
National Health and Nutrition Examination Survey.
Am J Kidney Dis 2003 Jan;41(1):1—12.

Hill JM, Zalos G, Halcox JP, et al. Circulating
endothelial progenitor cells, vascular function,
and cardiovascular risk. N Engl J Med 2003 Feb
13;348(7):593-600.

Fiorini F, Barozzi L. The role of ultrasonography in
the study of medical nephropathy. J Ultrasound 2007
Dec;10(4):161—7.

Access full text article on
other devices

Access PDF of article on
other devices

International Journal of Case Reports and Images, Vol. 8 No. 2, February 2017. ISSN — [0976-3198]



Edorium Journals
www.edoriumjournals.com

EDORIUM Journals

Edorium Journals et al.

EDORIUM JOURNALS AN INTRODUCTION

Edorium Journals: An introduction

Edorium Journals Team

About Edorium Journals

Edorium Journals is a publisher of high-quality, open ac-
cess, international scholarly journals covering subjects in
basic sciences and clinical specialties and subspecialties.

Invitation for article submission
We sincerely invite you to submit your valuable
research for publication to Edorium Journals.

But why should you publish with Edorium
Journals?

In less than 10 words - we give you what no one does.

Vision of being the best

We have the vision of making our journals the best and
the most authoritative journals in their respective special-
ties. We are working towards this goal every day of every
week of every month of every year.

Exceptional services

We care for you, your work and your time. Our efficient,
personalized and courteous services are a testimony to this.

Editorial Review

All manuscripts submitted to Edorium Journals undergo
pre-processing review, first editorial review, peer review,
second editorial review and finally third editorial review.

Peer Review

All manuscripts submitted to Edorium Journals undergo
anonymous, double-blind, external peer review.

Early View version

Early View version of your manuscript will be published
in the journal within 72 hours of final acceptance.

Manuscript status

From submission to publication of your article you will
get regular updates (minimum six times) about status of
your manuscripts directly in your email.

Our Commitment

Six weeks
You will get first decision on your manuscript within six
weeks (42 days) of submission. If we fail to honor this
by even one day, we will publish your manuscript free
of charge.*

Four weeks

After we receive page proofs, your manuscript will be
published in the journal within four weeks (31 days).
If we fail to honor this by even one day, we will pub-
lish your manuscript free of charge and refund you
the full article publication charges you paid for your
manuscript.*

Favored Author program

One email is all it takes to become our favored author.
You will not only get fee waivers but also get information
and insights about scholarly publishing.

Institutional Membership program

Join our Institutional Memberships program and help
scholars from your institute make their research accessi-
ble to all and save thousands of dollars in fees make their
research accessible to all.

Our presence

We have some of the best designed publication formats.
Our websites are very user friendly and enable you to do
your work very easily with no hassle.

Something more...
We request you to have a look at our website to know
more about us and our services.

* Terms and condition apply. Please see Edorium Journals website for
more information.

We welcome you to interact with us, share with us, join us and of course publish with us.

[=] s [m]

[=]

Edorium Journals: On Web

CONNECT WITH US
: Q
S

Browse Journals

This page is not a part of the published article. This page is an introduction to Edorium Journals and the publication services.



