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Abstract

Aim: To assess the usefulness of postnatal renal ultrasound in newborns with isolated external ear anomalies in the
presence of a normal renal ultrasound on the routine surveillance prenatal ultrasound.

Study design: 80 consecutive patients with isolated minor ear anomalies were collected retrospectively starting
from December 2008 till February 2011; the prevalence of renal anomalies detected in postnatal ultrasound in those
patients was compared with that detected in prenatal ultrasound.

Results: Our study included only 64 patients with isolated minor ear anomalies who have prenatal and postnatal
ultrasound while 16 patients were excluded (14 patients with no recorded data regarding the prenatal ultrasound, one
patient with associated imperforate anus and another patient with unilateral undescended testes). Out of the 64 patients,
only one patient was reported to have unilateral pyelactasis in prenatal ultrasound but was reported to be normal on
postnatal ultrasound. Otherwise all prenatal renal ultrasound findings were normal on both the prenatal and postnatal
renal ultrasound findings.

Conclusion: There is no difference in the detection of renal anomalies between postnatal renal ultrasound in infants

with isolated minor ear anomalies compared with that found on routine prenatal ultrasound.
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Introduction

Isolated minor external ear malformation is relatively common
congenital anomaly ranging from 5-10 per 1000 live birth [1-4]. The
association between isolated minor ear anomalies and renal anomalies
are not thoroughly investigated; moreover there is a general consensus
that isolated minor ear anomalies are associated with higher incidence
of renal anomalies [4].

In our institution all patients with isolated minor ear anomalies are
screened for renal anomalies by postnatal renal ultrasound within the
first 3 months in life. Since most of these infants had been examined
prenatally by ultrasound scan during second and third trimesters and
no renal anomalies were documented, the purpose of our study is to
see if there is any difference in detection of renal anomalies in postnatal
renal ultrasound in those patients compared with that found in the
routine prenatal renal ultrasound.

Materials and Methods

80 consecutive patients with isolated minor ear anomalies who
presented to our Radiology Department for postnatal renal ultrasound
were collected retrospectively starting from December 2008 till
February 2011; Waived informed consent was used and approval of the
medical research center at our institution was obtained.

Demographic data analysis and birth register details of the included
neonates is demonstrated in Table 1. Any infant with no available
prenatal renal ultrasound was excluded. Any infant with any other
congenital anomalies was also excluded.

The isolated minor ear anomalies considered in our study was
Pre-auricular skin tag, pit, accessory auricular, appendage, ear
pinna deformity and dysplasia of the ear lobule. The renal anomalies
considered in the study was renal agenesis or hypoplasia, crossed fused

ectopia, horse shoe, pelvic or cystic kidney, hydronephrosis as well as
abnormalities that involve the renal cortex.

Comparison of the postnatal renal ultrasound findings with the
routine prenatal ultrasound findings was performed. The main target
was to find any difference in the detection of renal anomalies between
postnatal renal ultrasound in those infants compared with that found on
routine prenatal ultrasound, at the same time to find association between
isolated minor ear anomalies and congenital renal abnormalities.

Characteristics Fr:n‘l‘:‘n:ég/") Median (Range)
Baby birth weight (kg) 3.16 £ 0.58 3.2(1.8-4.4)
Baby length (cm) 50.7 £ 2.47 51.0 (43-56)
Post natal ultrasound timing (weeks) 3.58 +1.80 3.0 (0.15-10)
Mother age (years) 30.07+54 30 (17-40)
EAZ?g gender g? (61.3)

Female (38.7)

Nationality

Qatari 23 (28.8)

Non-Qatari 57 (71.2)

Table 1: Baseline demographic and clinical characteristics (N=80).
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Data management and analysis plan

An appropriate chi-square test was used to assess and examine
an association between two or more qualitative variables. Pictorial
presentation of key results was done using appropriate statistical
graphs. P-value smaller than 0.05 was considered as statistically
significant. All Statistical analyses were done using statistical packages
SPSS 19.0. Data was presented as mean + SD.

Results

Total number of infants collected retrospectively was 80, all infants
are subjected to newborn metabolic errors screening, blood group
test, G6PD test, vitamin K administration, as well as, polio, hepatitis
B and BCG vaccinations. Only one patient was found having inborn
error of metabolism (propionic aciduria). Our study included only
64 patients with isolated minor ear anomalies who have prenatal and
postnatal ultrasound and 16 patients were excluded (14 patients with
no recorded data regarding the prenatal ultrasound, one patient with
associated imperforate anus and syndactyl and another patient with
unilateral undescended testes) (Figure 1). Out of the 64 patients, only
one patient had unilateral pyelactasis in prenatal ultrasound and in

postnatal ultrasound Follow-up it was normal, otherwise all prenatal
renal ultrasound findings were the same in postnatal renal ultrasound
findings.

The prevalence of renal anomalies among infants with isolated
minor ear anomalies was not different from that found on routine
prenatal screening. Table of results is included in Tables 1 and 2.

Discussion

In our study, we compared the detection of renal anomalies among
infants with isolated minor ear anomalies with that found on routine
prenatal screening. And our results demonstrated that only one
patient out of 64 (1.5%) had pyelactasis which resolved on postnatal
ultrasound.

These results revealed that there is no difference in the detection of
renal anomalies between postnatal renal ultrasound in neonates with
isolated minor ear anomalies compared with that found on routine
prenatal ultrasound. Moreover, there was no renal anomalies found
associated with those infants.

In reviewing the literature we found that, the association between

Chart of included and excluded patients

80 neonates with isolated minor

ear anomalies

* 14 neonates (no prenatal ultrasound found)

« 1 tes (have associated imp erforate anus)

16 patients were excluded

L 4

= 1 neonates (has associated unilateral undescended

testes)

64 neonates were included

(Have prenatal ultrasound)

Figure 1: Chart of included and excluded patients.

- Neonates with minor ear anomalies

* Renal Abnormalities

- Pre-natal Renal US (63)

Unilateral or bilateral renal agenesis, hypoplasia -0
Crossed ectopia, horseshoe, pelvic or cystic kidney -0
- Abnormalities involving Renal cortex thickness and echogenicity -0

Dilatation of pelvicalceal system

Pyelectasis: 1
Hydronephrosis: 0

- Post-natal Renal US (63)
0
0
0

Table 2: Table of results.
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isolated minor external ear malformations and renal anomalies was
not sufficiently investigated. Also the prevalence of renal anomalies
reported in different studies was controversial, causing confusion
over which specific ear anomalies do or do not require imaging
[3]. A recent metanalysis study done supported that infants with
isolated pre-auricular tags or sinuses don’t require routine renal tract
ultrasonography [3].

The embryonic development of the ears and kidneys occurs at
different ages and at different rates. Any association between the
abnormalities of these two organs is therefore unlikely due to a single
insult but rather represents the effects of a common gene or a prolonged
toxic insult hence there is increased frequency of clinically significant
renal anomalies in association with ear malformations when that latter
are a constituent of multiple congenital anomalies syndromes such as
CHARGE association, Branchio-oto-renal (BOR) syndrome, Townes-
Brocks syndrome, or in diabetic embryopathy [1,5].

Conclusion

The results of our study concluded that routine postnatal ultrasound
surveillance for neonates with isolated minor ear abnormalities is
not warranted if those infants have a normal prenatal ultrasound,
and in collaboration with the pediatric clinicians, the presence of
a pre-auricular tag or pit should lead to a careful search for other
malformations or dysmorphic features, the presence of which will tilt
the balance in favor of doing a renal ultrasound [6-13].

Our study has clinical implication on enhancing the need for
optimum utilization of the resources and helps avoid unnecessary
repetition of ultrasound scans. Prenatal ultrasound is very helpful in
detecting renal anomalies of the fetus; therefore further repetition of
postnatal renal ultrasound is not needed in infants with isolated minor
ear anomalies once they have a normal prenatal renal ultrasound [14-
18].

We recommend a prospective study with larger sample size to
clearly identify the association of isolated minor ear anomalies and
renal anomalies.
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