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Value of autopsy in renal malformations: comparison of
clinical diagnosis and post-mortem examination
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Abstract. Background and aim: This 6-year retrospective study reports 14 cases of renal malformations, ob-
served in foetuses and newborns. The objective was to evaluate the usefulness of post-mortem examination
in cases of renal malformations by a comparison of the post-mortem findings with clinical diagnosis. Mezh-
ods: This study included laboratory tests, ultrasonography, karyotype and detailed pathological evaluation of
the foetuses and newborns by external, macroscopic, microscopic and placental examination. Resu/ts: The re-
sults of post-mortem examination were of paramount importance: they disclosed renal malformations es-
caped on prenatal studies (42,86%), provided extensive additional informations (50%), or confirmed the di-
agnosis hypothesis (7,14%). Conclusions: Thus, this study confirmed the need of pathological examination for
foetuses and newborns, after medical abortion and neonatal death. The pathologist’s contribution to the
multidisciplinary management of prenatal or postnatal abnormalities is important in particular for further
genetic counseling. (www.actabiomedica.it)
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Introduction

A post-mortem examination in foetuses and
newborns may be made for two purposes.

First, to obtain as much informations as possible
to determine various factors responsible of foetal and
infant death.

Second to confirm prenatal malformations after
medical abortion.

The systematic utilization of obstetric ultrasound
in pregnancy has resulted in early and more frequent
detection of malformations.

However, accurate echographic diagnosis of mal-
formations is correlated with various factors, including
experience of operator, the resolution of echographyst,
foetal position during ultrasound examination, the
thickness of maternal abdominal wall and type of mal-

formation.

Regarding malformations of kidney and urinary
tract, prenatal diagnosis is yet more difficult because
they are associated with absence of amniotic fluid or
reduction (oligohydramnios), which make foetal slight
distinct image and doubtful examination of organs.

The objective of this investigation was to evaluate
the usefulness of autopsy in a series of renal malfor-
mations by a comparison of clinical diagnosis with
post-mortem findings.

Methods

The foetal and neonatal autopsy files from our in-
stitution were reviewed for 6-years period

We selected all cases of renal malformations.

We checked the clinical summaries and recorded
the number that included the clinical impression of
renal malformations.
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Clinical data were also reviewed to determine:

1) the date of last menstrual period for assess-

ment of length of gestation

2) time and mode of delivery

3) Exposition to teratogenic agents

4) Abnormalities observed on ultrasound exami-

nation

5) Karyotype of the foetuses and newborns.

For cases of livebirths, we also evaluated condi-
tions at birth, appearance, clinical estimation of matu-
rity, together with a brief postnatal history comprising
problems and procedures undertaken.

Post-mortem examination was performed ac-
cording the necropsy technique suggested by Langley
(1).

Thus, body weight and external measurement,
including crown-rump, crown-heel, foot lengths,
head, thorax and abdominal circumferences were esti-
mated and compared with standard values for assess-
ment of foetal growth.

External dysmorphic features were evaluated pri-
or of the evisceration and to alert to the range of in-
ternal malformations.

The brain is removed and weighted. It was exam-
ined evaluating cranial and ventral aspect, the sizes of
cerebellum hemispheres. The gyral pattern was com-
pared with normal for gestational age.

Then serial coronal sections trough the cerebrum
were observed to reveal a normally positioned, nor-
mal-sized ventricular system and the presence of le-
sions in basal ganglia, pons and medulla and cerebel-
lar hemispheres.

A whole-body radiograph was mandatory when
skeletal disorders are suspected.

On internal examination the location and shape
of every organ were evaluated.

The heart was removed after an internal inspec-
tion to evaluate morphology, sequence of cardiac
chambers, the origin of greater arteries and pulmonary
and systemic outflow and moreover to note the pres-
ence of septal defects.

When lower urinary tract obstruction were sus-
pected, the whole urinary tract was removed in conti-
nuity, with adrenal glands, kidneys and genital tract.

Histological examination was performed for all
organs, after fixation in 10% buftered formalin solu-

tion and embedding in paraffin. The sections were
stained with hematoxylin-eosin.

Furthermore, to detect anomalies of differentia-
tion or quantitative alterations of microscopic compo-
nents in every organ immunohistochemical analysis
was been essential.

Macroscopic and microscopic examination of the
placenta were part of necropsy examination in all cas-
es of foetalis malformations to discover the presence of
other diseases which were associated with renal mal-
formations such as infections, chromosome abnormal-
ities, alterations of foetal-placental circulation and al-
terations of the number of cord vessels.

Results
Chinical data

Clinical data are summarized in Table 1.

Out of 308 autopsies performed during 6-year
period, from January 1995 to December 2001, 14 cas-
es were characterized by renal malformations (4,5%)
(Graphic 1).

The range of maternal age was 25-42 years.

Two cases were newborns (table 1: case 5 and 10).

The first newborn was delivered at the age of 33
weeks by cesarean section when ultrasound revealed
oligohydramnios and intestinal perforation.

During its postnatal life was observed anuria and
he died 21 days after birth.

The second newborn was delivered at the age of
38 weeks and he died few minutes after the birth for
intrapartum asphyxia. In this case during intrauterine
life there is an history of oligohydramnios and the ex-
posure to non steroidal antinflammatory agents.

The twelve remaining cases of our series were
foetuses, with gestational age ranging from 15 to 23
weeks.

One case of them (case 3) was spontaneous in-
trauterine death, with premature rupture membranes,
absence of amniotic fluid and foetal morphology not
estimated by ultrasound.

Other eleven cases of this study were medical
abortions performed for:

1) presence of chromosomal aberrations, detect-
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Table 1. Renal malformations. Clinical data

Case Year Foetus  Sex Age Maternal Clinical data
Newborn (wks or days) age

1 1995 foetus M 22 wks 30 years MA. Trisomy18 by amniocentesis

1995  foetus F 18" wks 26 years  MA Cystic hygroma of neck on ultrasound. X monosomy by biopsy of villi

3 1997  foetus F 17* wks 28 years  IUD. Probable renal malformation for oligohydramnios Foetal
morphology not valutable

4 1998  foetus 22* wks 28 years  MA Karyotype not valutable. On ultrasound absence of amniotic fluid,

M
R cystic kidney, L kidney not observed.
5 1998 newborn M  33*21 days 30 years Cesarean section for oligohydramnios and intestinal perforation
M
M

6 1998  foetus 23" wks 29years  MA. On ultrasound absence of amniotic fluid and cystic hygroma

of neck, dilatation of urinary tract and probable cardiac malformation
15® wks 30 years  History of VZV infection MA Probable renal malformation for
oligohydramnios and severe dilatation of urinary bladder for stenosis
of urethra
8 1999 foetus NV 17* wks 29 years  MA. On ultrasound hydrop foetalis, cystic hygroma of neck. Karyotype

not valutable

7 1999 foetus

9 2000 foetus M 17" wks 35 years Mother with congenital hydronephrosis for stenosis of pelviureteric
junction MA On ultrasound absence of amniotic fluid, severe dilatation
of urinary bladder Kidneys and urinary tract not valutablei

10 2000 newborn M 38" wks 42 years  Intrapartum asphyxia. Oligohydramnios and exposure to NSATAs

few min in utero
11 2001 foetus M 21* wks 28 years MA. Probable renal malformation for oligohydramnios
Normal karyotype

12 2001 foetus F 23" wks 37 years MA. On ultrasound absence of amniotic fluid and probable multiple
foetal malformations Normal karyotype

13 2001 foetus M 17* wks 29 years  MA. On ultrasound absence of amniotic fluid, severe dilatation of
urinary bladder and atresia of urethra

14 2001 foetus F 16" wks 25 years  MA. On ultrasound oligohydramnios, defect of torax and abdomen
with herniation of stomac, small bowel, R lung and heart.
Morphology of heart not valutable Probable fusion of lower limbs

Legend: NV=not valutable, M=male; F=female; wks=weeks; min=minutes; MA=medical abortion; R=right; L=lef, IUD= intrauter-
ine death, VZV=varicella zoster virus; NSAIAs=non-steroidal anti-inflammatory agents

ing by amniocentesis or biopsy of villi (cases 1 and 2)
(table 1)
2) presence of hydrops foetalis, with cystic hygro-

EEER i A

ma of neck (case 8)

3) probable renal malformations associated with
oligohydramnios, absence of amniotic fluid
and abnormalities of urinary tract (cases: 4, 6,

7,9,11,12,13, 14)

Pathological findings

Pathological findings are summarized in table 2.

[ Renal malformations W Autopsies

In all cases we evaluated external anomalies, renal

anomalies and alterations of urinary tract, other or-

gans and placenta. Graphic 1.Distribution of renal malformations (1995-2001)



Value of autopsy in renal malformations

233

Table 2. Renal malformations. Pathological findings

Case Sex  External abnormalities Renal abnormalities Abnormalities of ~ Abnormalities of other
urinary tract organs and placenta
1 M Abnormal face with Horseshoe Kidneys Absence of other Absence of other
prominent occiput, reduction malformations malformations. Placenta
of bifrontal diameter with subcorial thrmbosis
2 F Abnormal face with Horseshoe Kidneys Absence of other Interventricular septal defect.
micrognatia, cystic hygroma malformations Placenta with histological
of neck findings due to probable
chromosome aberration
3 F Potter’s face with prominrnt R kidney located between Small tubular Abnormalies of intestinal
folds, flattened nose and low-  poas muscles. L kidney urinary bladder rotation Rectal atresia.
set posteriorly rotated ears. located in iliac region Placenta with
Anus located at vestibular Presence of cystic dysplasia chorioamnionitis and
region of its parenchymas funisitis
4 M Potter’s face with prominernt ~ Absence of R kidney. Absence of R Absence of other
epicanthic folds, flattened Cystic dysplasia of L kidney  ureter. Small, malformations. Placenta with
nose and low-set posteriorly tubular urinary changes due to MA
rotated ears. Anus located at bladder
vestibular region
5 M Potter’s face with prominernt ~ Absence of proximal tubules, ~ Small tubular Microcephaly Intestinal
epicanthic folds, flattened presence of basophilic tubules  urinary bladder agangliosis Intestinal
nose and low-set posteriorly ~ sometimes with cystic perforation with meconium
rotated ears, reduction of dilatations, sinuous profile peritonitis. Emphysema.
head circumference and immureactivity for EMA Diffuse hepatic steatosis
6 M Generalized soft tissue Horseshoe Kidneys, with Severe dilatation Cardiac malformations
edema. Abdominal cystic dysplasia of urinary bladder  including L ventricular
distension and talipes and ureters hypoplasial, atresia of mitral
valve, interventricular septal
defect,. Pulmonary
hypoplasia
7 M Potter’s face with prominernt ~ Cystic dysplasia Severe dilatation Absence of other
epicanthic folds, flattened of urinary bladder ~ malformations. Placenta with
nose and low-set posteriorly and ureters changes due to MA
rotated ears
8 F Abnormal face with low-set ~ Horseshoe Kidneys, with Absence of other Foetal hydrops. Placenta with
posteriorly rotated ears. cystic dysplasia malformations histological findings due to
Generalized soft tissue probable chromosome
edema aberration
9 F Abnormal face with low-set ~ Absence of R kidney, Severe dilatation Rectal atresia. Absence of
posteriorly rotated ears and  hypoplasia and cystic of urinary bladder  uterus and vagina
micrognatia. Absence of dysplasia of L kidney Duplication of Presence of overies

external genitalia, anus
vagina and urethra

L ureter Atresia of
urethra

(continued)
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Table 2 (continued). Renal malformations. Pathological findings

Case Sex  External abnormalities Renal abnormalities Abnormalities of ~ Abnormalities of other
urinary tract organs and placenta
10 M Potter’s face with prominernt ~ Reduction of proximal Absence of other Pulmonary hypoplasia
epicanthic folds, flattened tubules, presence of malformations Emphy sema and
nose and low-set posteriorly  basophilic tubules sometimes pneumotorax
rotated ears with cystic dilatations and
sinuous profile
1 M Abnormal face with Renal parenchyma with Severe dilatation of ~ Absence of other
prominent epicanthic folds cystic dysplasia and urinary bladder and malformations
Abdominal distension occasional foci of ureters. Stenosis of ~ Placenta with changes udue
metaplastic cartilage memabranous to MA
urethra
12 F Abnormal face with with Abesence of kidneys Absence of ureters, VACTERL complex
prominent epicanthic folds. urinary bladder and  Abnormalies of intestinal
Absence of L thumb, uterus. Presences of  rotation, with atresia of
anus,urethra external ovaries colon. Absence of gallbadder
genitalia. Presence of single uterus and vagina. L radial
lower limb without feet aplasia. Single umbilical
artery arising from
abdominal aorta. Presence of
single femur, tibia and one
phalanx
13 M Abnormal face with with Cystic dysplasia Severe dilatation of ~ Absence of other
prominent epicanthic folds. urinary bladder and malformations. Placenta with
Abdominal distension. ureters changes due to MA
14 F Abnormal face with with Absence of Kidneys, ureters  Absence of ureters, Herniation of heart, stomac
prominent epicanthic folds. ~ and uterus and vagina. urinary bladder and  part of R lung, small bowel
Defect of torax and Presence of ovaries urethra and liver through defect of

abdomen. Lower limbs fused.
Presence rudimentary feet

abdominal and thorax.wall.
Absence of uterus and vagina
Presences of ovaries

Legend: M=male; F=female; MA= Medical abortion, R=Right, L=Left; EMA=epithelial membrane antigens

In some cases of this study the renal malforma-
tions and anomalies of other organs already were evi-
dent on macroscopic examination.

Histological examinations, which were always
performed, in some cases added new data to macro-
scopic findings or disclosed microscopic parenchymal
abnormalities.

Thus, in cases 2 and 7 histological examination of
placenta confirmed or proposed diagnosis of chromo-
some aberrations.

In either cases, infact we observed alterations of
villi, such as edema of the stroma, trophoblastic inclu-
sions and mineralizzation of basal lamina (Fig. 1).

In a cases 5 and 10 histological examination of
kidneys was essential for diagnosis because it revealed
a peculiar alterations of renal tubular differentiation,
named renal tubular dysgenesis.

This disorder in case 5 was characterized by ab-
sence of cortical proximal tubules and the presence of
basophilic tubules, sometimes with cystic dilatations,
sinuous profile (Fig. 2a) and immunohistochemical
positivity for EMA (Fig. 2b).

In case 10 renal tubular dysgenesis showed severe
reduction of proximal tubules and numerous ba-
sophilic tubules (Fig. 3a).positive for EMA on im-

munohistochemical analysis (Fig 3b).
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Figure 1. Histological examination of placenta in cases of
chromosomal aberrations showed alterated villi with oedema
of the stroma trophoblastic inclusions and mineralization of
basal lamina (haematoxylin-eosin x 200, arrow: trophoblastic
inclusions)

Histological examination of intestinal wall, in
case 5 furthermore disclosed reduction of gangliar
cells, hypertrophy of nervous fibers (Fig. 4), while
macroscopic examination revealed microcephaly and
large cranial fontanels.

All cases of renal malformations, characterized by
cystic aspect of parenchyma, with or without alter-
ations of urinary tract, by histological examination
were classified as cases of renal cystic dysplasia.

Sometimes cysts enlarged kidney and replaced
completely renal parenchyma (Fig. 5).

This malformation histologically was recognized
by disorganization of renal parenchyma, which
showed cyst formation and presence of immature
nephronic and ductal structures.

Primitive ducts characteristically were lined by
columnar epithelium and surrounded by collar of mes-
enchymal cells in whorl-like pattern (Fig. 6a), con-
taining foci of extramedullary hemopoietic cells, ner-
vous fibers or bars of metaplastic cartilage (Fig. 6b).

Histologic serial sections of urethra in case N 11
disclosed presence of stenosis (Fig. 7).

In cases 4 and 9 because cystic dysplasia of one
kidney was associated with agenesis of other, absence
of uterus and vagina, we formulated diagnosis of renal
adysplasia.

Figure 2. Histological section of kidney in renal tubular dysge-
nesis (case 5) revealed presence of basophilic tubules , some-
times with cystic dilatations, sinuos profile (a: haematoxylin-
eosin x100) immunoistochemically positive for EMA (b: x
100)

In cases 6 and 8 cystic dysplasia instead was com-
bined with horseshoe kidneys.

In cases 12 and 14 macroscopic examination was
essential for diagnosis.

External anomalies in these cases were severe and
evident. Case 12 were characterized by abnormal face,
absence of left thumb, anus urethra and external gen-
italia and presence of single lower limb without feet
(Fig. 8).

In case 14 lower limbs were fused, feet were rudi-
mentary (Fig. 9a), thoracic and abdomen wall present-
ed a defect with herniation of heart, stomac, part of
right lung, small bowel and liver (Fig. 9b).
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Figure 3. Histological examination of kidney in renal tubular
dysgenesis (case 10) revealed severe reduction of proximal
tubules and numerous basophilic tubules (a: haematoxylin-
eosin x100; arrow: rare proximal tubules). All basophilic
tubules in renal tubular dysgenesis (case 10) were positive for
EMA, while proximal tubules were negative (b: x 200; arrow:
negative proximal tubules)

Either cases were evaluated by radiological study
which disclosed in the first case presence of single fe-
mur, single tibia, single lower phalanx (Fig. 10a) and
absence of radius (Fig.10b); while in the second fusion
of lower limbs.

During evisceration in case 12 it was observed
absence of kidneys, abnormalies of intestinal rotation
(Fig. 11a), VACTERL complex, with absence of gall-
bladder and interventricular septal defect (Fig. 11b),
atresia of rectum, absence of uterus and vagina and
single umbilical artery arising from abdominal aorta.

Figure 4. Histological section of intestinal wall (case 5) dis-
closed reduction of gangliar cells and hypertrophy of nervous
fibers (haematoxylin-eosin x 40; arrows: hypertrophy of ner-
vous fibers)

Figure 5. Histological section of kidney with cystic dysplasia at
low magnification; note the complete replacement of renal
parenchyma with cysts and atrophy of adrenal gland (haema-

toxylin-eosin; arrows: atrophic of adrenal gland)

In case 14 examination of internal organs re-
vealed absence of kidneys and excluded cardiac mal-
formations.

Thus, we might formulate in these cases the di-
agnosis of sirenomelia and bilateral renal agenesis

associated with radial aplasia, VACTERL com-
plex in cases 12 and defect of thoracic and abdominal
wall with herniation of some organs in case 14.



Value of autopsy in renal malformations

237

Figure 6. On histological examination kidney with cystic dys-
plasia showed presence of primitive ducts lined by columnar
epithelium, surrounded by collars of mesenchymal cells (a:
haematoxylin-eosin x 100), containing sometimes bar of meta-
plastic cartilage (b: haematoxylin-eosin x 200 arrows metaplas-
tic cartilage)

In conclusion, by macroscopic and microscopic
examination we identified in this series the following
renal malformation:
* bilateral renal agenesis: 2 cases (cases: 12 and
14) (table 2)

* renal tubular dysgenesis: 2 cases (cases: 5 and
10) (table 2)

* abnormalities of renal shape: 2 cases (cases: 1
and 2) (table 2)

* renal cystic dysplasia: 4 cases (cases: 3,7, 11, 13)
(table 2)

» renal adysplasia: 2 cases (cases 4 and 9) (table 2)

Figure 7. On serial histological examination urethra showed an
abnormal urethral configuration, characterized by two lumens
(a: haematoxylin-eosin x 40) and then one chanel (b: haema-
toxylin-eosin x 100)

* abnormalities of renal shape with cystic dyspla-
sia: 2 cases (cases: 6 and 8) (table 2).

The distribution of these subtypes of renal mal-
formations are illustrated in graphic 2, where it is evi-
dent that all subtypes had same frequency except for
cystic dysplasia, which represents the most frequent
anomaly (Graphic 2)

The comparison of clinical and pathological di-
agnosis, summarized in table 3, revealed that autoptic
examination:

* confirmed clinical diagnosis of renal malforma-

tion in 1 case ( case 7) (table 1 and 2).
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Figure 8. External examination in case 12 showed abnormal
face, absence of left thumb, external gentalia and presence of
single lower limb without feet

* Provided extensive additional informations in 7
cases (cases: 4, 6,9, 11, 12, 13, 14) (table 1 and
2)

* Disclosed renal malformations escaped on pre-
natal studies in 6 cases (cases: 1, 2, 3, 5, 8, 10).

Conclusions

Malformations of kidney result from alterations
of normal process which follow one another, during
normal development of the kidney and the urinary
tract.

Traditionally malformations of kidneys are classi-
fied as abnormalities of position, number, shape or
parenchymal differentiation.

Often, two or more of these abnormalities coex-
ist and may be associated with anomalies of other sys-
tems to form recognizable syndromes.

Malformations of kidney also may be classified as
malformations compatible with life and malforma-
tions incompatible with life.

Figure 9.External examination in case 14 revealed fusion of
lower limbs and rudimentary feet (a) and defect of thoracic and
abdominal wall with herniation of part of heart right lung,
small bowel and liver (b, arrow: defect of thoracic and abdom-

inal wall

Malformations incompatible with life are due al-
terations of parenchymal differentiation and its are
characterized by reduction or absence of renal func-
tion; these only after birth cause death because during
intrauterine period, renal functions are absolved by
placenta.

Characteristically renal malformations with alter-
ations of parenchymal differentiation during in-
trauterine life are associated with absence or reduction
of amniotic fluid (oligohydramnios).

The lack or reduction of amniotic fluid, arising as
decreased foetal urine production and the resultant
pressure of the uterine wall on the developing foetus,
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Figure 10. Radiological study of single lower limb in case 12
disclosed single femur, tibia and single phalanx (a) and absence
of radius, first metacarpus and phalanxes of thumb in upper

left limb

contribute to the accompanying abnormalities in se-
vere renal malformations, termed Potter sequence.

This includes abnormal face with prominent epi-
canthic folds, flattened nose and low set posteriorly
rotated ears, bowing of the legs and inward rotation of
the feet, spadelike hands and reduced chest circumfer-
ence.

Potter’s phenotype is also characterized by pul-
monary hypoplasia, which results from alterations of
physical factors that permit the lungs to grow and to
mature such as adequate intrathoracic space, adequate
amount of amniotic fluid.

Oligohydramnios and absence of amniotic fluid
possibly retard lung growth for lung compression, af-

Figure 11. Internal examination in case 12 revealed oe-
sophageal atresia abnormal intestinal rotation with apple-peel
deformity ( a: arrow oesophageal atresia) and interventricular
septal defect (b).

fecting foetal breathing, the volume of fluid within the
airspaces and stretching of the pulmonary tissue (2).

Prenatal ultrasound examination of renal malfor-
mations are essential for early diagnosis.

However, prenatal diagnosis of renal malforma-
tions is yet more difficult than other malformations,
because they are associated with absence of amniotic
fluid or oligohydramnios.

Ultrasound examination of the foetus in these
conditions is severely hampered, because the normal
acoustic window and foetal-fluid interfaces which aid
imaging are lost and the foetus lies in a flexed position
with crowding of the small parts making examination

difficult.
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m Renal adysplasia

Graphic 2. Renal malformations: distribution of subtypes

Table 3. Comparison of clinical and pathological diagnosis
7,14%

Cases in which post-mortem examination 1 case

confirmed clinical diagnosis

Cases in which post-mortem examination 7 cases ~ 50%
confirmed clinical diagnosis and provided
extensive additional informations

Cases in which only post-mortem 6 cases 42,85%
examination indivituated renal

malformations escape on prenatal studies

The injection of warmed isotonic fluid into the
amniotic cavity, a procedure known as amnioinfusion
may be helpful to became foetal image more clear (3,
4).

Accurate echographic diagnosis of renal malfor-
mations is also correlated with other factors, including
experience of operator, the resolution of echographer,
foetal position during ultrasound examination, the
thickness of maternal abdominal wall and type of mal-
formation (5, 6).

Peculiar renal malformations remain particularly
difficult to discover on ultrasound examination.

The ultrasonic diagnosis of renal agenesis is diffi-
cult since it is harder to diagnose the absence of a
structure than the presence of an abnormal structure.

Hypertrophied adrenal glands filling the renal
fossae in renal agenesis may give the false impression

of kidneys.

Similarly renal malformations characterized by
parenchymal microscopic alterations escape to ultra-
sound diagnosis.

In our series there are two examples of renal mal-
formation whose diagnosis was made only in neonatal
period by histological examination. These cases are a
rare lethal renal malformation, known as renal tubular
dysgenesis. This abnormality may be an autosomal re-
cessive disorder and it may be recognized by only his-
tological examination of kidneys, which reveals
parenchymal alterations including reduction or ab-
sence of proximal tubules (7, 8).

The cardinal clinical manifestations are oligohy-
dramnios, Potter phenotype and neonatal renal and
respiratory failure.

Renal tubular dysgenesis also may be an acquired
disorder due to conditions with decreased foetal-pla-
cental blood flow and oxygen/nutrient to the foetus,
such as twin-twin transfusion syndrome (9, 10) and
exposure to ACE inhibitors or non-steroidal anti-in-
flammatory agents in utero (11).

In this series the first case of renal tubular dysge-
nesis probably is an hereditary disorder, because dur-
ing pregnancy there is not exposure to teratogenic
agents.

This case similarly to cases reported by other Au-
thors is associated with microcephaly and large cranial
fontanels (12), but it very interesting for the presence
of agangliosis of large bowel, responsible of dilatation
and rupture of bowel.

The second case of renal tubular dysgenesis, di-
agnosed in post-natal period, probably is an acquired
disease for history of exposure to non-steroidal anti-
inflammatory agents during pregnancy.

Similarly with other studies, the most common
renal malformation observed in foetuses in our series
is renal cystic dysplasia (13, 14).

This anomaly were
Osathanondh and Potter (14).

Kidneys with cystic dysplasia do not have a uni-
form appearance and range from small to large. The

largely studied by

condition may be bilateral, unilateral or segmental, in-
volving part of kidney

Cystic dysplasia encompasses renal lesions which
fall into: Potter type II, Potter type IV and Potter type
III.
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In cystic dysplasia type II the kidney may be
small masses or may be large, associated with thread-
like-ureter and a narrow tubular bladder.

In cystic dysplasia type III normal and abnormal
nephrons are intermingled, both kidneys are affected

In cystic dysplasia type IV renal cysts are associ-
ated with incomplete urinary obstruction, such as
valvular obstruction in posterior urethra and there is
usually hydronephrosis, hydroureter and dilatation of
urinary bladder (14).

It is obscure the varying significance of the dif-
ferences between type of cystic dysplasia.

According to Osathanondh and Potter cystic dys-
plasia type II and type IV may result from a similar
defect (i.e obstruction to urine outflow) and differ
each other only in the stage of development at which
the defect arises (14).

Type 111 kidneys instead are the result of a mech-
anism or a number of mechanisms that affect some
nephrons while leaving others intact (14).

In present study almost all cases of cystic dyspla-
sia was identified by ultrasound examination, but
sometimes post mortem examination provided exten-
sive additional informations such as agenesis of other
kidney, malformations of genital tract and alteration
of kidney’s shape.

Thus, among cases of renal cystic dysplasia we
observed two cases of renal adysplasia.

This disorder is an uncommon condition in
which agenesis of one kidney is combined with cystic
dysplasia in other.

Renal adysplasia can be a sporadic disorder, but
according studies of some Authors it can have an au-
tosomal dominant mode of inheritance and it has
wide variability of expression (15, 16).

Other affected members of a family, infact, may
show renal unilateral agenesis, renal multicystic dys-
plasia or alterations of genital tract (15, 16).

Thus, ultrasound study of kidney or accurate gen-
ital tract examination of parents, sibs and other rela-
tives are recommended in all families in which a case
of renal adysplasia is observed (17).

Renal malformations with abnormalities of shape
in our study, detected in a case of trisomy 18 and
monosomy X, are horseshoe kidneys in which the

right and left kidney are linked at one end by a band

of tissue as a result of fusion of the corresponding
poles.

In these cases despite to the chromosomal aber-
rations which was clinically observed the renal mal-
formation was undiagnosed.

Thus, post-mortem examination may confirm di-
agnosis of chromosomal alteration detecting alter-
ations of phenotype and histologic alterations of pla-
centa and it also reveals a renal malformation (18).

In another case of horseshoe kidney we may ex-
press the diagnosis a chromosome aberration observ-
ing same histological alterations of placenta (case 8).

The cases of bilateral renal agenesis in our study
are observed in two examples of severe malformati-
ve complex, incompatible with life, termed sireno-
melia.

This disorder is a rare condition, the reported in-
cidence ranging from 1:60000 (19) and 1: 1000000
births (20).

Sirenomelia sequence is characterized by fusion
of the lower extremities or the presence of a single
lower limb, which may have two feet, one foot or no
recognizable foot. It known as “caudal regression syn-
drome” (21).

The sirenomelia often represents the most com-
mon malformation in monozygotic twins .

Malformations reported in sirenomelia include
renal agenesis, associated with genitourinary, anorectal
and vertebral abnormalities (23, 24).

However, more recently some cases with normal
kidney are described, too (22-25).

The etiopathogenesis of sirenomelia is unclear.

Some cases are correlated with maternal diabetes
(26), but in other cases the etiologia is known.

With regard to the pathogenesis it is controver-
sial.

According some Authors the sirenomelia is the
consequence of vascular anomaly, because this disor-
der often is associated with presence of a single um-
bilical artery, which, arising from the abdominal aor-
ta, causes deviation of blood and nutritive substances
from more caudal structures of embryo to placenta
(27, 28).

Other Authors suggested that sirenomelia is a
consequence of a defect of more caudal part of meso-

derm (29).
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In our series prenatal diagnosis of sirenomelia is
suspected in two cases.

Autoptic study in addiction to data obtained by
ultrasound revealed other abnormalities such as VAC-
TERL complex absence of kidneys, gallbladder, rectal
atresia, radial aplasia .

The presence of Vacterl complex and thoracic
and abdominal defect in our cases of sirenomelia sup-
ports the hypothesis that some malformative associa-
tions, characterized by severe and numerous defects,
can be polytopic field defects, which are correlated, af-
fect different structures in different parts of the body
and develop early during blastogenesis (30-32).

In conclusion, the results of this study confirmed
the need of pathological examination for foetuses and
newborns, after medical abortion and neonatal death.

Furthermore, the pathologist’s contribution to
the multidisciplinary management of prenatal or post-
natal malformations is fundamental in particular for
further genetic counseling.

References

1. Langley FA. The perinatal postmortem examination. J Clin
Pathol 1971; 24: 159-69.

2. Harding R, Hooper SB. Regulation of lung expansion and
lung growth before birth J App/ Physiol 1996; 81: 209-24.
3.Fisk NM, Ronderos-Dumit D, Soliani A, Nicolini U,
Vaughan J, Rodeck CH. Diagnostic and therapeutic trans-
abdominal amnioinfusion in oligohydramnios. Obster Gy-

necol 1991; 78: 270-8.

4. Gembruch U, Hansmann M. Artificial instillation of am-
niotic fluid as a new technique for the diagnostic evalua-
tion of cases of oligohydramnios. Prenat Diagn 1988; 8: 33~
45.

5. Mangano U. Diagnosi prenatale delle malformazioni fetali,
Nostra esperienza, CIC Ed internazionali. 1997

6. Di Meglio A. Ecografia in ostetricia. In: Ecotomografia,
Ziviello M Biggi E, Ferrari F, Maresca G, Rubatelli L
(eds), Napoli, Idelson: 1986; 568.

7. Allanson JE, Allanson JE, Hunter AG, Mettler GS,
Jimenez C Renal tubular dysgenesis: a not uncommon au-
tosomal recessive syndrome: a review. Am | Med Genet
1992; 43: 811-4.

8. Allanson JE, Pantzar JT, MacLeod PM. Possible new au-
tosomal recessive syndrome with unusual renal histopatho-
logical changes. Am J Med Genet 1983; 16: 57-60.

9.Barr M Jr, Sedman AB, Heidelberger KP. Renal tubular
dysgenesis in twins. Pediatr Nephrol 1998; 12: 408-13.

10. Buttar HS An overview of the influence of ACE inhibitors

on foetal-placental circulation and perinatal development.
Mol Cell Biochem 1997; 176: 61-71.

11. Kaplan BS, Restaino I, Raval DS, Gottlieb RP, Bernstein J.
Renal failure in the neonate associated with in utero expo-
sure to non-steroidal anti-inflammatory agents. Pediatr
Nephrol 1994; 8: 700-4.

12. Milunsky JM, Genest DR, Milunsky A. Renal tubular dys-
genesis with microcephaly. Pediatr Nephrol 1997; 11: 494-6.

13. Mir S, Rapola J, Koskimies O. Renal cysts in pediatric au-
topsy material. Nephron 1983; 33: 189-95.

14. Osathanondh V, Potter EL. Pathogenesis of polycystic kid-
neys. Historical survey. Arch Pathol 1964; 77: 459-65.

15. Buchta RM, Viseskul C, Gilbert EF, Sarto GE, Opitz JM.
Familial bilateral renal agenesis and hereditary renal adys-
plasia. Z Kinderheilkd 1973; 115: 111-29.

16. Moerman P, Fryns JP, Sastrowijoto SH, Vandenberghe K,
Lauweryns JM. Hereditary renal adysplasia: new observa-
tions and hypotheses. Pediatr Pathol 1994; 14: 405-10.

17. Battin ], Lacombe D, Leng JJ. Familial occurrence of
hereditary renal adysplasia with miillerian anomalies. C/in
Genet 1993; 43: 23-4.

18. Labbé S, Copin H, Choiset A, Girard S, Barbet JP. The
placenta and trisomies 13, 18, 21. J Gynecol Obstet Biol Re-
prod 1989; 18: 989-96.

19. Nyberg DA, et al. Diagnostic Ultrasound of fetal anom-
alies: Text and atlas, Year Book Medical Publishers, Chica-
go, 1989

20. Lituania M, Toma P. Diagnosi prenatale Malformazioni
cranioencefaliche. In: Neuroradiologia, P Tortori-Donati,
Taccone A, Longo M, (Eds) Torino, Minerva Medica
1996; 23-90.

21. Duhamel B. From the mermaid to anal imperforation: the
syndrome of caudal regression. Arch Dis Child 1961; 36:
152-55

22. Murphy JJ, Fraser GC, Blair GK. Sirenomelia: case of the
surviving mermaid. J Pediatr Surg 1992; 27: 1265-8.

23. Clarke LA, Stringer DA, Fraser GC, Yong SL. Long term
survival of an infant with sirenomelia. Am | Med Genet
1993; 45: 292-6.

24. Savader SJ Savader BL, Clark RA. Sirenomelia without
Potter syndrome: MR Characteristics. | Comput Assist To-
mogr 1989; 13: 689-91.

25. McCoy MC, Chescheir NC, Kuller JA, Altman GC. A fe-
tus with sirenomelia, omphalocele, and meningomyelocele,
but normal kidney. T¢ratology 1994; 50: 168-71.

26. Kucera J. Rate and type of congenital anomalies among
offspring of diabetic Women. J Reprod Med 1971; 7: 73-
82.

27. Perez-Aytes A, Montero L, Gomez ], Paya A. A Single
aberrant umbilical artery in a fetus with severe caudal de-
fects:sirenomelia or caudal dysgenesis. Am J Med Genet
1997; 69: 409-12

28. Stevenson RE, Jones KL, Phelan MC, et al Vascular steal:
the pathogenetic mechanism producing sirenomelia and as-
sociated defects of the viscera and soft tissues. Pediatrics
1996; 78: 451-7.

29.van Zalen-Sprock MM, van Vugt JM, van der Harten JJ,



Value of autopsy in renal malformations

243

30.

31.

32.

van Geijn HP Early second-trimester diagnosis of
sirenomelia. Prenat Diagn 1995; 15: 171-7.

Onyeije CI, Sherer DM, Handwerker S, Shah L. Prenatal
diagnosis of sirenomelia with bilateral hydrocephalus: re-
port of a previously undocumented form of VACTERL-H
association. Am J Perinatol 1998; 15: 193-7.

Opitz JM. Blastogenesis and the “primary field” in human
development. Birth Defects Orig Artic Ser 1993; 29: 3-37.
Opitz JM. Associations and syndromes: terminology in
clinical genetics and birth defects epidemiology: comments
on Khoury, Moore, and Evans. Am J Med Genet 1994; 49:
14-20

Accepted: December 2nd 2011

Correspondence: G. Giordano

Dipartimento di Patologia ¢ Medicina di Laboratorio
Sezione di Anatomia ed Istologia Patologica,
Universita di Parma

Viale A. Gramsci, 14

43100 Parma (Italy)

Tel. + 39 0521 290391

Fax: + 39 0521 292710

E-mail: giovanna.giordano@unipr.it





