SCINTIGRAPHIC SCREENING IN THE DETECTION OF
RENAL SCARRING IN SIBLINGS OF CHILDREN WITH
PRIMARY REFLUX
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Abstract- The correlation of vesicoureteral reflux (VUR), urinary tract infection (UTI) and renal
scarring is well known. Several risk factors for renal parenchymal lesions have been reported
previously. We determine the incidence of renal parenchymal damage and outcome in the siblings of
children with primary VUR. A total of 96 siblings of patients with VUR, were evaluated with direct
voiding cystography, 99™-technetium (Tc)-dimercaptosuccinic acid (DMSA) renal scintigraphy and
renal ultrasonography (US). Of 96 siblings, 34 were found to have VUR, representing an incidence of
35.4%. The majority of siblings with abnormal DMSA scans were asymptomatic. Parenchymal
abnormalities were determined by DMSA in 23 (69.6%) of the 33 siblings studied (37 of 46 refluxing
renal units or 80.4% P <0.001). Of these, 10 (30.3%) were normal. Renal damage was mild, moderate
and severe in 30.3%, 54.5%, and 15.2% of children, respectively. Renal US in 34 siblings with VUR
was normal in 27 (79.4%) and abnormal in 7 (20.5%). Of the 33 siblings with VUR who had both renal
cortical scintigraphy and renal US, DMSA and US findings were abnormal in 23 and 7 of the siblings,
respectively. Parenchymal abnormalities on scintigraphy were associated with mild-to-moderate reflux
in 51.5% and severe reflux in 72.7% renal units. This study confirms a significant overall incidence of
renal parenchymal damage in 69.6% and VUR in 35.4% of siblings studied. Most importantly, the lack

of symptoms within the siblings group can not be used as a reason to avoid screening process. DMSA

scintigraphy of asymptomatic siblings appears to be beneficial in preventing renal injury.
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INTRODUCTION

Vesicoureteral reflux (VUR) is the most common
congenital anomaly of the urinary tract in children
(1). It is widely reported that vesicoureteral reflux
combined with urinary tract infection has an
important role in renal scarring process (2), and is
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also frequently identified in asymptomatic siblings
of children with VUR (3).

The incidence of VUR is 30-51 times higher in
first-degree relatives of patients with VUR than in
the general population (4-7). Furthermore, the
transmission of VUR from parent to child has been
reported as many as 66% (8), and 43% of neonates
born to mothers with reflux nephropathy were found
to have VUR (9). Reflux in symptomatic and
asymptomatic siblings is a risk factor for
pyelonephritis, which can result in permanent renal
damage, hypertension or chronic renal failure (10-
13). Reflux nephropathy is responsible for 5% to
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15% of renal failure in Adults and it is also the most
cause of severe hypertension in children (14 -16).
Associated renal scarring has been reported in 4.7%-
41% of siblings with VUR (3, 10, 11, 15, 17, 18).
However, there are relatively few data on the
screening for renal damage with DMSA scintigraphy
in siblings of children with VUR with varying
results (10, 11, 17, 19, 20).

Renal cortical scintigraphy with 99™ technetium
(Tc) dimercaptosuccinic acid (DMSA), although not
prefect, appears to be the best clinically applicable
standard of reference for the diagnosis of acute
pyelonephritis (APN). It is considered the most
sensitive technique for the identification of the renal
parenchymal change in APN, as well as in the
detection of scarring (21-23).

In the present prospective study, we defined the
association of renal injury by determining the
incidence and characteristics of renal abnormalities
on DMSA renal scintigraphy, also this review was
done to identify the overall incidence and severity of
reflux in siblings of children with VUR.

MATERIALS AND METHODS

From April 1994 to September 2004, we
prospectively screened 96 siblings of 80 eligible
index patients with an awake voiding
cystourethrography (VCUG) or direct radionuclide
cystography (RNC) as soon as the VUR of the index
case was diagnosed, irrespective of the presence of
symptoms and/or history of documented urinary
tract infection (UTI). A group of 96 siblings (62
families with 1 sibling, 15 families with 2 siblings, 2
families with 3 siblings, and 1 family with 4
siblings) were evaluated. Of the families with 2, 3
and 4 siblings 29, 4 and 1 sibling were available for
study respectively. All children within this group
had primary reflux. The mean age at presentation of
the 59 girls and 37 boys was 65 months (range 3
months to 13 years). In order to estimate the
relationship  between the incidence  renal
parenchymal damage, reflux and sibling age, the
patient population was divided into two subgroups:
siblings aged 0—6 years and those over 6 years. The
first group consisted of 26 of 34 (76.4. %) subjects

and the second of the remaining 8 (23.6%) subjects.
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Siblings with structural abnormalities such as
neurogenic bladder, posterior urethral valves,
ureterocele, or other congenital anomalies were
excluded from the study. In the early phase of the
study DMSA renal cortical scintigraphy was
performed in siblings with VUR. The intravenously
injected contrast activity was adjusted to the
patient’s weight, according to a standard schedule
(24); 3 h after injection of the tracer, one posterior,
one anterior, and two posterior oblique images of the
kidneys were acquired, with the patient prone below
the camera. The fractional left and right renal
activity was calculated for each kidney. Kidney
uptake of 45%-55% of the total renal activity was
considered normal (symmetrical renal split function).

The renal scintigraphic  patterns  were
independently interpreted by two senior nuclear
medicine physicians and the criteria used for the
interpretation of the images did not change during
the period of the investigation. A kidney of regular
shape and a tracer uptake that appeared to be
homogenous was considered normal.

Single or multiple cortical defects and focal or
diffuse patterns in one kidney were considered
abnormal (25-27). The cystograms were obtained
with either iodinated contrast medium or a direct
radionuclide technique. The radionuclide cystograms
were interpreted as showing the presence or absence
of reflux. VUR was graded as mild, moderate, or
severe by radionuclide technique (1). Demonstration
of tracer reflux in only the ureter by RNC or grade I
VUR on VCUG using the International Reflux Study
Grading System was considered mild. Tracer reflux
in a nondilated renal pelvis on RNC or grade 1l and
I VUR on VCUG was graded moderate.

Reflux of tracer into a grossly dilated renal pelvis
on RNC or grade IV and V reflux on VCUG was
considered severe (1, 28). Cases of bilateral reflux in
which the grade differed on each side were assigned
the grade of the more severely affected side. When
VUR was diagnosed, antibiotic prophylaxis was
started with a single daily dose given at night. This
included those without prior symptoms or known
UTL

All siblings underwent ultrasonography (US) by
a pediatric radiologist. The kidneys were studied by
sonography  for  size, shape, parenchymal



echogenicity,  corticomedullary  differentiation,
irregularity of the kidney outlining, and parenchymal
reduction. Reflux was considered to have resolved
when follow-up radionuclide cystograms
demonstrated no reflux. In addition to recording the
resolution of reflux, any change relative to reflux
grade at diagnosis was noted. Siblings with VUR
were evaluated wusing radionuclide voiding
cystography and renal cortical scintigraphy initially
and every 12 months thereafter. Treatment consisted
of prophylactic antibiotics in all children with reflux.
Urine cultures were obtained every 3 months at
follow-up visits.

Two negative voiding cystourethrograms 1 year
apart were required to discontinue prophylaxis. The
chi-squared procedure was used to determine the
statistical significance of the relationships between
variables. A P value below 0.05 was considered
statistically significant.

Before beginning the investigation, the nature,
aim,  potential  risks, and  benefit of
cystourethrography and cortical scintigraphy were
explained to the parents or guardians and oral
informed consent was obtained. The study was
approved by the ethics committee of Tehran

University of Medical Science.

RESULTS

There were 96 siblings of the 80 index patients in the
study; 14 index patients were male and the
remaining 66 were female. The age of the index
patients ranged froml month to 15 years (mean, 4
years and 3 months). Reflux was bilateral in 42 and
unilateral in 38 index patients. Of the 80 index
patients with a first documented pyelonephritis, 62
(77.5%) had abnormal cortical scintigraphy and 18
(22.5%) had normal kidneys. Thirty of 38 patients
with unilateral reflux had mild or moderate reflux.
Of the 42 patients with bilateral reflux, 15 had severe
reflux.

The siblings group consisted of 37 boys and 59
girls. Of the 96 siblings, 34 (8 boys and 26 girls)
were found to have VUR, representing an incidence
of 35.4%. The mean age at study entry of the 37
boys and 59 girls was 65 months (range 3 months to
13 years).

N. Ataei et al.

Among the 34 refluxing siblings, 10 had a history of
symptomatic UTI. The VUR was unilateral in 21 and
bilateral in 13 (Table 1), thus 47 of 68 units had
VUR. Reflux was mild in 16 siblings, moderate in
11, and severe in 7. Of the 47 refluxing units, 23
were mild (grades I and II), 13 moderate, (grade III)
and 11 were severe (grades IV and V). The
relationship between the severity of VUR and
laterality is shown in Table 2.

Of the 21 siblings with unilateral reflux, 13 had
mild, 7 moderate, and 1 had severe reflux. In the
group with bilateral reflux, 3 had mild, 4 had
moderate and 6 had severe reflux. Of the 34 siblings
with VUR, 82.3% had normal kidneys on sonograms
and parenchymal scarring was evident in 17.7%.
Thirty three out of 34 siblings with VUR had DMSA
scintigraphy. Of these, 10 (30.3%) were normal and
23 (69.6%) showed parenchymal abnormalities
(30.3% mild, 54.5% moderate, and 15.2% severe).
One sibling refused renal scintigraphy. Parenchymal
abnormalities were determined by 99™ Tc-DMSA
renal scintigraphy in 23 of the 33 siblings studied
(37 of 46 refluxing renal units or 80.4%, P < (0.001).
DMSA was normal in 10 cases. Of the group with
normal DMSA, 4 siblings with a symptomatic UTI
had evidence of cystitis. Of the 23 siblings with
abnormal DMSA scans, 17 had asymmetrical split
function with no shape defect and 6 had a
parenchymal defect. Of this group, 4 (17.3%) were
over 6 years of age and 19 (82.6%) were under 6
years.

All of 4 siblings over 6 years with abnormal
DMSA scans were asymptomatic. Among the 19
siblings below 6 years with abnormal DMSA scans,
only 6 had a history of symptomatic UTI, 1 with
evidence of pyelonephritis (i.e., high fever with
leukocytosis) and the remaining 5 had cystitis.
Overall, 74% of siblings with abnormal DMSA
Parenchymal

scans were asymptomatic.

abnormalities on scintigraphy were associated with

Table 1. Reflux status in 96 siblings according to laterality

Siblings
Laterality of reflux No. %
None 62 64.6
Unilateral 21 21.9
Bilateral 13 13.5
Total 96 100
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Table 2. The relationship between the severity of VUR and
laterality in 34 siblings with reflux

Unilateral Bilateral Total
Grade of VUR (No.) (No.) (No. %)
Mild (L, 1II) 13 3 16 47
Moderate (11, IV) 7 4 11 324
Severe (V) 1 6 7 20.6
Total 21 13 34 100

Abbreviation: VUR, vesicoureteral reflux.

mild-to- moderate reflux in 51.5% and severe reflux
in 72.7% renal units (Fig. 1).

Renal US in 34 siblings with VUR was normal in
27 (79.4%) and abnormal in 7 (20.5%). Of the 33
siblings with VUR who had both renal cortical
scintigraphy and renal US, DMSA and US findings
were abnormal in 23(69.6%) and 7 (21.2%) of the
siblings, respectively. US was normal in all siblings
with normal 99™Tc-DMSA scintigraphy findings.

Topographic analysis of the 66 focal damages
showed that 48.4 % were localized to the upper
poles, 15.1% to the middle third, and 36.3% to the
lower poles of the kidneys. Outcomes were assessed
in the 34 cases of VUR. At a mean follow-up of 30
months (range 2—-84 months), 7 siblings underwent
ureteral reimplantation. The indications for surgery
were persistent high-grade reflux (3 girls and 1 boy)
and breakthrough infection (3 girls) while the
patients were on antibiotic prophylaxis. In the 1
sibling with breakthrough UTI, reflux was mild to
moderate. Five siblings underwent endoscopic
correction. Reflux resolved completely in 5 patients,
and was downgraded in 4 on medical treatment and
13 are still being observed on antibacterial
prophylaxis with a reasonable expectation of
spontaneous cessation of the reflux.

80 -
70 4
60 -
50 -
40 -
30 A
20
10 A

Percent of renal units with DMSA
abnormality

Mild to moderate Severe

Grade of reflux

Fig. 1. Correlation of 99™ technetium-dimercaptosuccinic
acid (99™Tc-DMSA) renal scintigraphy abnormalities with
reflux grade.
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DISCUSSION

There have been conflicting results in the literature
on the incidence of renal damage in siblings of
children with known reflux (10, 11, 17, 29). In this
study, the percentages of siblings with renal
parenchymal damage were higher to that described
in the literature, where incidences vary between 3%
and 41%% (3, 10, 11, 15, 17, 29-31). In addition, the
high incidence of reflux in the siblings of patients
with primary reflux is confirmed in the present
series, with an overall rate of 35.4% , in accord with
previously reported in the literature, where
incidences vary between 3% and 51% in siblings of
index patients with VUR than in the general
population (6, 10, 15, 17, 19, 30).

The debate on VUR is now focusing more on
early diagnosis rather than on management (32).
Differences in incidence among races, national
groups, and multiple members within a given family
lend further support to a heritable nature of VUR
(33, 34). The recent discovery that primary VUR
maps to a locus on chromosome 1 has led to the
prospect of genetic screening in the near future (35).

Screening for reflux has been recommended in
recognized risk groups (12). We would consider
patients at risk to be suitable candidates for such a
screening program, including infants and children
after the first-time UTI, siblings and offspring of
affected individuals, schoolgirls with covert
bacteriuria, siblings of multiple gestation births,
children with hypospadiasis, and infants with a
solitary kidney, ureteropelvic junction obstruction,
multicystic dysplastic kidney or prenatally diagnosed
hydronephrosis.

The onset of renal scarring is usually early in life,
mainly before 5 years old and most frequently before
3 years, but can also occur in older children (9, 19).
VUR with renal scarring results in retarded renal
growth and hypertension (36), but on the contrary,
reflux with no renal scarring does not impair renal
growth. However, in VUR associated with renal
scarring, contralateral unscarred kidneys often
undergo compensatory hypertrophy (37).

Preventing renal scarring appears to be the only
available method for preventing hypertension that
results from scarred kidneys. Reflux nephropathy is



a major cause of severe hypertension in children and
adolescents (16, 38). The severity of hypertension is
affected by the extent of renal scarring, the age of
the patient, whether both kidneys are involved and
the degree of renal insufficiency (37). It may
develop several years after the renal damage
occurred.

However, in end-stage renal disease, reflux
nephropathy is present in 30—40% of children under
16 years old and up to 50% of Caucasian adults
below 50 years of age (16, 37, 38). The incidence of
scarring in infants with asymptomatic bacteriuria
(5-17%) is also significant (10). Thus, renal scarring
is critical in the development of hypertension and
end-stage renal disease.

Renal damage, the rate of nephrectomy, dialysis
and evidence of renal failure are significantly less in
siblings who are screened (9, 39). In addition, when
reflux discovered in symptomatic siblings, it is
usually of high grade and associated with a higher
incidence of reflux nephropathy (11). However, if
renal injury occurs, it becomes persistent despite
spontaneous resolution or surgical correction of the
reflux. Moreover, it has been postulated that treating
high grade VUR discovered by screening before the
initial UTI, might prevent the development of renal
scarring  (40).  Therefore, the prospective
identification of reflux before the establishment of
renal scarring and adequate treatment of screened
siblings may prevent future renal damage and
associated morbidity (6).

The likelihood of developing renal scars depends
on factors such as the number of symptomatic UTIs,
the delay in their treatment and age at diagnosis (31,
38).

Renal cortical scintigraphy with DMSA s
considered to be the most sensitive technique for the
detection of renal scarring (41, 42). In the index
patients the frequency of parenchymal damage was
similar to that reported previously (20). In this report
DMSA scintigraphy was used to assess renal
parenchymal abnormalities in siblings with reflux.
Our data revealed a high frequency of renal
parenchymal damage (69.6%) in siblings of children
with primary reflux. When expressed in number of
abnormal renal units, the total number of scarred
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kidneys was significantly high (37 of 46 refluxing
renal units or 80.4%, P < 0.001).

VUR appears to occur predominantly in girls. In
our population, 26 out of the 34 siblings with reflux
were female, which is similar to other published
series (41-43).

The results of ultrasound examinations and
voiding cystography were compared in order to
assess the usefulness of ultrasonography in the
screening of siblings of affected children. In the
majority of cases (81.1%), we didn't observe any
abnormalities in ultrasonographic picture of urinary
tract. It confirms the opinions of other investigators
that ultrasound examination is not a reliable
diagnostic technique for identifying VUR (16, 19,
44, 45). Thus, we recommend that normal renal US
should not prevent further evaluation to ascertain
VUR. Moreover, replacing renal US by a DMSA
renal scintigraphy as previously suggested by Houle
et al. (16), could be a screening tool in the
established protocol of Noe (15). The degree of
reflux and the severity of renal parenchymal injury
in the siblings with reflux has little correlation to the
degree of symptoms or history of UTIL Jerkins and
Noe in a prospective study of 104 siblings
demonstrated reflux in 32% of the cases. Seventy-
three percent of the siblings with reflux were
asymptomatic and 15% of those had established
renal damage (defined as generalized or localized
cortical loss on intravenous urography). It is
important to emphasize that 60% of the siblings in
the group with renal scarring had no history of UTI
(46). In this study 74% of siblings with abnormal
DMSA scans were asymptomatic. These findings
were in accord with our previous published report
and other authors (3, 15, 19, 46). The question
remains whether renal damage in asymptomatic
siblings is congenital or secondary to undiagnosed
urinary-tract infections.

In the present series, reflux was mild in 16
siblings, moderate in 10, and severe in 8 , thus the
vast majority (76.4% )of our patients had mild to
moderate reflux, with severe in 23.5%. These
numbers are consistent with the reports published by
numerous authors (10, 17, 46). Of the 21 siblings
with unilateral reflux, 13 had mild, 7 moderate, and
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1 had severe reflux. These numbers also confirmed
previously reported rates (7, 10, 17).

The variability of this incidence may, in part, be
influenced by the method of diagnosing renal
scarring. Patient age has been shown to be one of the
factors primarily affecting the incidence of VUR. Of
the 33 siblings with VUR who had renal cortical
scintigraphy, 8 cases were over than 6 years old.
Fifty percent of this group had abnormal DMSA
scan. All of these children were asymptomatic. Prior
unrecognized urinary-tract infections might be a
possible explanation for renal parenchymal
abnormalities in symptom-free siblings. Focal
cortical scarring or multiple confluent lesions, due to
VUR and UTI is present mostly in the upper or
lower pole. The susceptibility of the upper pole to
scarring probably results from the anatomy of the
papillae in this region and the degree of intrarenal
reflux permitted by these papillae. A large
percentage of upper pole papillaec in children are
compound papillae, which have concave surfaces
and gaping papillary duct opening onto the calyx
with gaping orifices do allow intrarenal reflux and
thus expose this region to the harmful effects of
VUR (47). In this study topographic analysis of the
66 focal lesions showed that 48.4 % were localized
to the upper poles, 15.1% to the middle third, and
36.3% to the lower poles of the kidneys. These data
confirm the high percentage of polar damages
previously demonstrated by other authors (48-50).
Randomized prospective evaluation is required to
identify whether early detection by screening
methods and the treatment of sterile vesicoureteral
would effectively minimize patient morbidity and
renal damage.

In conclusion, this study confirms a significant
overall incidence of renal parenchymal damage in
69.6% and VUR in 35.4% of siblings studied. Most
importantly, the lack of symptoms within the
siblings group can not be used as a reason to avoid
screening, since the majority of siblings with reflux
had no history of wurinary tract infections.
Additionally, our study suggests that all siblings
should undergo a screening for VUR, even in the
absence of UTI. DMSA scintigraphy of
asymptomatic siblings appears to be beneficial in
preventing renal injury.

224  Acta Medica Iranica, Vol. 45, No. 3 (2007)

Acknowledgements

The authors gratefully acknowledge Dr. Mohammad
Ali Rafiee and Dr. Alireza Rezaei, from the Nuclear
Medicine section, and Dr. Javad Jannati and Dr.
Mehrzad Mehdizadeh, from the Department of
Radiology, for their cooperation with the study. We
also thank the patients and their families who
cooperated in this study.

REFERENCES

1. [No authors listed]. Medical versus surgical treatment
of primary vesicoureteral reflux: report of the
International Reflux Study Committee. Pediatrics. 1981
Mar; 67(3):392-400.

2. Belman AB. A perspective on vesicoureteral reflux.
Urol Clin North Am. 1995 Feb; 22(1):139-150.

3. Kenda RB, Zupancic Z, Fettich JJ, Meglic A. A follow-
up study of vesico-ureteric reflux and renal scars in
asymptomatic siblings of children with reflux. Nucl
Med Commun. 1997 Sep; 18(9):827-831.

4. Devriendt K, Groenen P, Van Esch H, van Dijck M,
Van de Ven W, Fryns JP, Proesmans W. Vesico-
ureteral reflux: a genetic condition? Eur J Pediatr. 1998
Apr; 157(4):265-271.

5. Eccles MR, Jacobs GH. The genetics of primary vesico-
ureteric reflux. Ann Acad Med Singapore. 2000 May;
29(3):337-345.

6. Chapman CJ, Bailey RR, Janus ED, Abbott GD, Lynn
KL. Vesicoureteric reflux: segregation analysis. Am J
Med Genet. 1985 Apr; 20(4):577-584.

7. Parekh DJ, Pope JC 4th, Adams MC, Brock JW 3rd.
Outcome of sibling vesicoureteral reflux. J Urol. 2002
Jan; 167(1):283-284.

8. Noe HN, Wyatt RJ, Peeden JN Jr, Rivas ML. The
transmission of vesicoureteral reflux from parent to
child. J Urol. 1992 Dec; 148(6):1869-1871.

9. North RA, Taylor RS, Gunn TR. Pregnancy outcome in
women with reflux nephropathy and the inheritance of
vesico-ureteric reflux. Aust N Z J Obstet Gynaecol.
2000 Aug; 40(3):280-285.

10. Connolly LP, Treves ST, Connolly SA, Zurakowski D,
Share JC, Bar-Sever Z, Mitchell KD, Bauer SB.
Vesicoureteral reflux in children: incidence and
severity in siblings. J Urol. 1997 Jun; 157(6):2287-
2290.


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=9146654&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=9146654&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=11065034&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=1433624&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=11743340&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=ShowDetailView&TermToSearch=3993683&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=ShowDetailView&TermToSearch=3993683&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=ShowDetailView&TermToSearch=10976387&ordinalpos=3&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=9578958&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=9578958&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=9352548&ordinalpos=4&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=ShowDetailView&TermToSearch=7855950&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=ShowDetailView&TermToSearch=7017578&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum

11. Puri P, Cascio S, Lakshmandass G, Colhoun E.
Urinary tract infection and renal damage in sibling
vesicoureteral reflux. J Urol. 1998 Sep; 160(3 Pt
2):1028-1030.

12. Noe HN. Screening for reflux--the current status. J
Urol. 1996 Nov; 156(5):1808.

13. Heale WF. Hereditary vesicoureteric reflux:
phenotypic variation and family screening. Pediatr
Nephrol. 1997 Aug; 11(4):504-507.

14. Jones KV. Screening babies for vesicoureteric reflux.
Lancet. 1997 Aug 9; 350(9075):380.

15. Noe HN. The long-term results of prospective sibling
reflux screening. J Urol. 1992 Nov; 148(5 Pt 2):1739-
1742.

16. Noe HN. The current status of screening for
vesicoureteral reflux. Pediatr Nephrol. 1995 Oct;
9(5):638-641.

17. Wan J, Greenfield SP, Ng M, Zerin M,
Ritchey ML, Bloom D. Sibling reflux: a dual center
retrospective study. J Urol. 1996 Aug; 156(2 Pt 2):677-
679.

18. Bonnin F, Lottmann H, Sauty L, Garel C, Archambaud
F, Baudouin V, El Ghoneimi A, Loirat C, Bok BD,
Aigrain Y. Scintigraphic screening for renal damage in
siblings of children with symptomatic primary
vesico-ureteric reflux. BJU Int. 2001 Apr; 87(6):463-
466.

19. Ataei N, Madani A, Esfahani ST, Kejbafzadeh A,
Ghaderi O, Jalili S, Sharafi B. Screening for
vesicoureteral reflux and renal scars in siblings of
children with known reflux. Pediatr Nephrol. 2004 Oct;
19(10):1127-1131.

20. Olbing H, Claesson I, Ebel KD, Seppanen U, Smellie
JM, Tamminen-Mobius T, Wikstad I. Renal scars and
parenchymal thinning in children with vesicoureteral
reflux: a 5-year report of the International Reflux Study
in Children (European branch). J Urol. 1992 Nov;148(5
Pt 2):1653-1656.

21. Parkhouse HF, Godley ML, Cooper J, Risdon RA,
Ransley PG. Renal imaging with 99Tcm-labelled
DMSA in the detection of acute pyelonephritis: an
experimental study in the pig. Nucl Med Commun.
1989 Jan; 10(1):63-70.

22. Rushton HG, Majd M, Chandra R, Yim D. Evaluation
of 99mtechnetium-dimercapto-succinic acid renal scans
in experimental acute pyelonephritis in piglets. J Urol.
1988 Nov; 140(5 Pt 2):1169-1174.

N. Ataei et al.

23. Pohl HG, Rushton HG, Park JS, Chandra R, Majd M.
Adjunctive oral corticosteroids reduce renal scarring:
the piglet model of reflux and acute experimental
pyelonephritis. J Urol. 1999 Sep; 162(3 Pt 1):815-
820.

24. Piepsz A, Hahn K, Roca I, Ciofetta G, Toth G, Gordon
I, Kolinska J, Gwidlet J. A radiopharmaceuticals
schedule for imaging in paediatrics. Paediatric Task
Group European Association Nuclear Medicine. Eur J
Nucl Med. 1990; 17(3-4):127-129.

25. Benador D, Benador N, Slosman D, Mermillod B,
Girardin E. Are younger children at highest risk of
renal sequelae after pyelonephritis? Lancet. 1997 Jan 4;
349(9044):17-19.

26. Jakobsson B, Berg U, Svensson L. Renal scarring after
acute pyelonephritis. Arch Dis Child. 1994 Feb;
70(2):111-115.

27. Marra G, Barbieri G, Dell'Agnola CA, Caccamo ML,
Castellani MR, Assael BM. Congenital renal damage
associated with primary vesicoureteral reflux detected
prenatally in male infants. J Pediatr. 1994 May; 124(5
Pt 1):726-730.

28. Connolly LP, Treves ST, Zurakowski D, Bauer SB.
Natural history of vesicoureteral reflux in siblings. J
Urol. 1996 Nov; 156(5):1805-1807.

29. Hollowell JG, Greenfield SP. Screening siblings for
vesicoureteral reflux. J Urol. 2002 Nov; 168(5):2138-
2141.

30. Houle AM, Cheikhelard A, Barrieras D, Rivest MC,
Gaudreault V. Impact of early screening for reflux in
siblings on the detection of renal damage. BJU Int.
2004 Jul; 94(1):123-125.

31. Yoneda A, Cascio S, Oue T, Chertin B, Puri P. Risk
factors for the development of renal parenchymal
damage in familial vesicoureteral reflux. J Urol. 2002
Oct; 168(4 Pt 2):1704-1707.

32. McLorie GA, McKenna PH, Jumper BM, Churchill
BM, Gilmour RF, Khoury AE.
High grade vesicoureteral reflux: analysis of
observational therapy. J Urol. 1990 Aug; 144(2 Pt
2):537-540.

33. Kunin CM. A ten-year study of bacteriuria in
schoolgirls: final report of bacteriologic, urologic, and
epidemiologic findings. J Infect Dis. 1970 Nov;
122(5):382-393.

34. Askari A, Belman AB. Vesicoureteral reflux in black
girls. J Urol. 1982 Apr; 127(4):747-748.

Acta Medica Iranica, Vol. 45, No. 3 (2007) 225


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=7069845&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=4920323&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=2374236&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=2374236&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=12352339&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15217445&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15217445&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=ShowDetailView&TermToSearch=12394743&ordinalpos=7&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=8863620&ordinalpos=3&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=8176559&ordinalpos=4&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=8176559&ordinalpos=4&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=ShowDetailView&TermToSearch=8129430&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=8988117&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=8988117&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=2279492&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=2279492&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=10458387&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=2846898&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=2537481&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=2537481&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=1433582&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=1433582&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15309597&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15309597&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=11298035&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=11298035&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=11298035&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=8683758&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=8683758&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=8580031&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=1433599&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=ShowDetailView&TermToSearch=9259648&ordinalpos=3&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=9260258&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=ShowDetailView&TermToSearch=8863621&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=9719271&ordinalpos=7&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum

Scintigraphic screening for renal scarring

35. Feather SA, Malcolm S, Woolf AS, Wright V,
Blaydon D, Reid CJ, Flinter FA, Proesmans W,
Devriendt K, Carter J, Warwicker P, Goodship TH,
Goodship JA. Primary, nonsyndromic vesicoureteric
reflux and its nephropathy is genetically heterogeneous,
with a locus on chromosome 1. Am J Hum Genet. 2000
Apr; 66(4):1420-1425.

36. Smellie JM, Prescod NP, Shaw PJ, Risdon RA, Bryant
TN. Childhood reflux and urinary infection: a follow-
up of 10-41 years in 226 adults. Pediatr Nephrol. 1998
Nov; 12(9):727-736.

37. Kramer SA. Vesicoureteral reflux. In: Kelalis PP,
King LR, Belman AB, eds, Clinical pediatric urology.
3rd ed. Philadelphia: WB Saunders; 1992. P. 441-500.

38. Arant BS Jr. Vesicoureteric reflux and renal injury.
Am J Kidney Dis. 1991 May; 17(5):491-511.

39. Sweeney B, Cascio S, Velayudham M, Puri P. Reflux
nephropathy in infancy: a comparison of infants
presenting with and without urinary tract infection. J
Urol. 2001 Aug; 166(2):648-650.

40. [No authors listed]. Prospective trial of operative
versus non-operative treatment of severe vesicoureteric
reflux in children: five years' observation. Birmingham
Reflux Study Group. Br Med J (Clin Res Ed). 1987 Jul
25;295(6592):237-241.

41. Londe S. Causes of hypertension in the young. Pediatr
Clin North Am. 1978 Feb; 25(1):55-65.

42. Goldraich NP, Goldraich IH. Update on
dimercaptosuccinic acid renal scanning in children with
urinary tract infection. Pediatr Nephrol. 1995 Apr;
9(2):221-226.

226 Acta Medica Iranica, Vol. 45, No. 3 (2007)

43. Farnsworth RH, Rossleigh MA, Leighton DM, Bass
SJ, Rosenberg AR. The detection of reflux nephropathy
in infants by 99mtechnetium dimercaptosuccinic
acid studies. J Urol. 1991 Mar; 145(3):542-
546.

44, Blane CE, DiPietro MA, Zerin JM, Sedman AB,
Bloom DA. Renal sonography is not a
reliable screening examination for vesicoureteral
reflux. J Urol. 1993 Aug; 1502 Pt 2):752-
755.

45. Kuczynska R, Czerwionka-Szaflarska M. Incidence of
vesicoureteral reflux in siblings of children with reflux-
-our own observations. Med Sci Monit. 2001 Jan-Feb;
7(1):116-120.

46. Jerkins GR, Noe HN. Familial vesicoureteral reflux: a
prospective study. J Urol. 1982 Oct; 128(4):774-
778.

47. Funston MR, Cremin BJ. Intrarenal reflux--papillary
morphology and pressure relationships in children's
necropsy kidneys. Br J Radiol. 1978 Sep; 51(609):665-
670.

48. Ransley PG, Risdon RA. Renal papillary morphology
in infants and young children. Urol Res. 1975 Oct 29;
3(3):111-113.

49. Monsour M, Azmy AF, MacKenzie JR. Renal scarring
secondary to vesicoureteric reflux. Critical assessment
and new grading. Br J Urol. 1987 Oct; 60(4):320-
324.

50. Altman DG. Practical statistics for medical research.
1™ edition. London: Chapman and Hall; 1991. P. 396-
439.


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=3319011&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=ShowDetailView&TermToSearch=1189138&ordinalpos=4&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=698508&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=7143601&ordinalpos=6&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=11208505&ordinalpos=14&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=8326640&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=8326640&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=1847727&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=1847727&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=7794724&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=628569&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=2888509&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=11458111&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=2024650&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=9874316&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=9874316&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=10739767&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=10739767&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=10739767&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=10739767&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum

