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Abstract

A bone scan with 99MTc MDP was obtained to rule out the presence of micro fractures in a patient with the diagnosis of idiopathic
osteoporosis. There was not any sign of micro fractures, but interestingly, both kidneys were diffusely very active. A differential diagnosis
of acute kidney injury secondary to the use of nonsteroidal antiinflammatory drug was made and reported after elimination of other
clinical situations. The renal functions obtained following bone scan were impaired. The anti-inflammatory drug was discontinued. The
renal functions were recovered starting with the following day.
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Ozet

idiopatik osteoporoz tanisi ile takip edilen 50 yasindaki erkek hastada uzun stiredir devam eden kemik adrilari nedeniyle kemik sintigrafisi
cekildi. Kemiklerde mikrofrakttr distindurecek bulgu mevcut degildi, ancak her iki bobrekte difliz ve belirgin artmis radyofarmasétik
tutulumu izlendi. Bu g8riinime neden olabilecek olasi klinik durumlar ekarte edildi. Hastada NSAII kullanimina sekonder akut bébrek
hasarlanmasi olabilecedi rapor edildi. Elde edilen bébrek fonksiyonlarinin bozulmus oldugu izlendi. llag sonlandirildi. Bébrek fonksiyonlari

ertesi glinden itibaren hizla diizeldi.

Anahtar kelimeler: Akut bobrek hasarlanmasi, 99MTcMDP nonsteroidal antiinflamatuar ilaclar

Introduction

Bone scintigraphy is one of the frequently used imaging
tests in nuclear medicine. It is applied as a screening test
for some oncologic and non-oncologic diseases. In this
case report we present a patient with non-steroidal anti-
inflammatory drug (NSAID) induced acute kidney injury
which was diagnosed by bone scintigraphy.

Case Report

A 50 year old male with the diagnosis of idiopathic
osteoporosis was experiencing pain especially in the

thoracolumbar area. He was taking NSAIDs for pain relief for
the last few months. He was referred for bone scintigraphy
upon exacerbation of his symptoms to rule out the possible
micro fractures. The bone scan was obtained at 4th hour
following the injection of 925 MBq of technetium 99m
methylene diphosphonate (99mTc MDP). The images were
obtained with low energy high resolution collimator with a
20 % window set at a 140 keV energy peak. The bed speed
was 9 cm/min for continuous acquisition. There were not
any significant focal activities indicating micro fractures in
the skeleton. But, interestingly diffuse 99mTc MDP uptake
was noticed bilaterally in the kidneys (Figure 1).

Address for Correspondence: Ozhan Ozdogan MD, Dokuz Eyliil University Faculty of Medicine, Department of Nuclear Medicine, izmir, Turkey
Phone: +90 232 412 22 22 E-mail:ozhan.ozdogan@deu.edu.tr Received: 05.09.2011 Accepted: 05.10.2011

Molecular Imaging and Radionuclide Therapy, published by Galenos Publishing.

66



Ozdogan et al. AKI Diagnosed on Bone Scan

Table 1. The BUN and creatinine levels on diagnosis and follow-up. Day zero is the last day on NSAID and day 1 is the
first day without the drug. There was a gradual decrease of both BUN and creatinine values upon discontinuation of
the drug on day 1 and day 2. On days 12 and 19 these values were completely in normal limits

Day zero First day Second day 12% day 19% day
BUN 32 26 21 9 10
Creatinine 2.58 2.01 1.52 1.06 1.08

Table 2. The differential diagnoses of bilateral diffuse renal uptake of bone seeking agents were given. The causative

factors were found in the literature and a categorized table was constituted.

Toxic Chemotherapeutics (2) cyclophosphamide, vincristine, doxorubicin
Antibiotics (2) aminoglucosides, amphotericin-B ketolorac
NSAID (4)

Obstructive
Urinary Tract Obstructions (5)

Metabolic

Nephrocalcinosis (6)
Metastatic calcification (7)
Hypercalcemia (6)
Hyperparathyroidism (2)
Infective-inflammatory
Pyelonephritis (UTI) (8)
Vascular
Renal artery stenosis (9)
Renal vein thrombosis (10)
Iron overload
Repeated transfusions (3)
Hemochromatosis (3)
Sickle cell anemia (2)
Thalassemia major (2)
Cirrhosis (11)
Others
Radiation nephritis (12)

Rhabdomyolysis (myoglobulinuria) (13, 14)

Exercise induced (15)

The patient anamnesis and the patient files were
investigated for the possible differential diagnosis of the
observed diffuse renal uptake. There was not a history of
an oncologic or chronic disease. There was not any history
of chemotherapy, radiation therapy or antibiotherapy.
There were not any complaints of urinary tract obstruction
or symptoms of urinary tract infection. The patient was
normotensive. The only medication the patient intakes
was diclofenac (75 mg, 2x1 po.) for some months. So,
the probability of acute kidney injury as the reason for the
bilateral diffuse renal uptake of 99mTc MDP was reported.
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The intake of the NSAID was also noted as the possible
reason for the acute kidney injury (AKI).

Renal function tests and urine microscopy were ordered
by the clinician. The blood urea nitrogen (BUN) and the
creatinine values were found to be high (Table 1). On
clinical evaluation, there was not any known underlying
renal disease and there were not any signs and symptoms
of dehydration to explain the increased values detected
on renal function tests. The patient was normocalcemic.
On urine microscopy, squamous epithelial cells, some
reactive urothelial cells and a few cellular casts were
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Table 3. The causes of AKI

Prerenal

(decrease in effective blood flow  low blood volume

to kidney)
low blood pressure
heart failure
renal artery stenosis
renal vein thrombosis
Intrinsic (renal)

(damage in the kidney; glomeruli,

renal tubules or interstitium) .
glomerulonephriis

acute tubular necrosis
acute interstitial nephritis
hypercalcemia

Postrenal benign prostatic hyperplasia

(secondary to urinary tract kidney stones

obstruction) malignacy
observed. Some apoptotic cells were also observed. There
was not any sign of inflammation and eosinophilia on
urine microscopy. Although the urine microscopy results
were most probably related with acute tubular injury,
the possibility of tubulointerstitial nephritis could not be
ruled out with the given findings. The therapy with the
NSAID was discontinued. The BUN and creatinine values
dropped gradually on the following days (Table 1) and
the renal function tests returned to normal limits upon
resolution of the tubular injury. The final clinical diagnosis
was nonsteroidal anti-inflammatory drug (NSAID) induced
acute kidney injury.

Literature Review and Discussion

In the presented case we observed an abnormally
and diffusely increased MDP uptake in both kidneys. The
incidence of diffuse renal uptake on bone scintigraphy was
reported to be less than 1 % (1). One of the proposed
mechanisms for the diffuse symmetrical increase is the
renal injury of any kind that acts by adversely affecting
the renal secretory and glomerular functions (2) or by the
production of intracellular calcium in ischemic kidney (2,3).
The overload of iron, by altering the distribution of bone
seeking agents and decreasing the renal excretion, was
also proposed to cause diffuse renal uptake on bone scan
(2,4). The literature was reviewed for the bilateral diffuse
renal uptake of bone seeking agents and the causative
factors (2,3,4,5,6,7,8,9,10,11,12,13,14,15) were given in
a table (Table 2). In one case report, Watanabe and his
coworkers confirmed an exercise induced ATN in a young
patient with renal biopsy which was diagnosed on bone
scan (15).
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Figure 1. Posterior projection of whole body bone scan. A marked and
diffuse increase in renal uptake is observed.

The presented patient did not have any oncologic
and chronic disease. So the effects of chemotherapeutics
and antibiotics as well as the chronic diseases causing
iron overload were excluded. He was normotensive and
normocalcemic which made the diagnosis of metabolic and
vascular pathologies unlikely. The most probable cause for
the visualization of the hot kidneys was AKI secondary to
the use of a NSAID. AKl is a sudden decrease of the renal
function manifesting with an increase in BUN and serum
creatinine. The causes of AKl is divided in 3 categories and
given in the table (Table 3).

Ting and his coworkers described a case of AKl presented
with diffuse renal uptake on bone scan secondary to use
of significant amounts of NSAIDs (2). As far as we know
this is the second case in the literature which demonstrates
a diffuse and marked MDP accumulation in kidneys
secondary to the use of NSAIDs. Interestingly, a patchy and
multiple increased renal uptake on bone scan in addition
to the diffuse uptake, secondary to the use of analgesics
was also described in the literature (16). So the hot kidneys
were described both in a diffuse or patchy form secondary
to the use of analgesics.

The medications causing renal failure act with several
mechanisms. A hemodynamic renal failure may be
caused by COX-2 selective inhibitors and ACE inhibitors/
angiotensin Il receptor blockers. Some antiviral drugs cause
direct proximal tubular epithelial toxicity. Some other drugs
like methotroxate and sulfonamides can cause ARF via
deposition of crystals (crystal nephropathy) in the kidneys
(17). The renal side effects of NSAIDs are very rare. NSAIDs,
either they are selective or nonselective cyclooxygenase
inhibitors, result in some acute effects (AKI, hypertension,
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edema, congestive heart failure, hyponatremia and
hypokalaemia and tubulointerstitial nephritis). The chronic
effects (nephritic syndrome, analgesic nephropathy, chronic
papillary necrosis and urologic cancers) and acute papillary
necrosis were only reported with nonselective COX
inhibitors (17).

Diclofenac is a selective COX-2 inhibitor. The risk of
renal toxicity increases with the drug dose (18). The COX
inhibitors decrease the synthesis of cyclooxygenase-derived
prostaglandins and inhibit the major role of prostaglandins
which is to preserve renal function whenever the physiologic
processes were compromised (17). This is also true for the
COX-2 selective inhibitors. The COX-2 selective inhibitors like
diclofenac cause hemodynamic renal failure by reducing
prostaglandins and decreasing renal blood flow and
glomerular filtration rate (19). The selective COX inhibitors
have equivalent nephrotoxicity as nonselective ones (17).
The other mechanisms for the adverse renal effects caused
by NSAIDs are the vasoconstrictor effect of thromboxane
and reduction of prostacyclin synthesis (3,20). The renal side
effects reverse in days, after discontinuing of the drugs (2).

We did not perform a renal biopsy or a repeat bone
scan for ethical reasons because the microscopy of the
urine specimen was compatible with acute tubular injury
and the renal functions returned to normal levels within a
few days following the withdrawal of the drug.

NSAIDs are widely used. Although rare, they may induce
AKI which may proceed to chronic renal insufficiency if not
recognized earlier. The nuclear medicine specialist must
consider the possibility of NSAID induced AKI in cases with
diffuse bilateral renal uptake of MDP
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