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Abstract

A significant cause of end-stage renal disease in infants (40% to 50% of cases) is represented by the group of renal cystic diseases. Actually,
the fourth cause of renal failure in young adults is the autosomal dominant polycystic kidney disease (ADPKD). Moreover, the most common
genetically inherited kidney disease was proved to be ADPKD, affecting 1–5 per 10 000 individuals. The study was conducted over a period
of three years (July 26, 2015–October 30, 2018) on 22 patients aged between two days and 36 months, diagnosed with polycystic kidneys
that presented multiple hospital admissions in the Department of Nephrology, “Maria Skłodowska Curie” Emergency Children’s Hospital,
Bucharest, Romania. The nephrectomy sections were obtained from the material of the Department of Pathology of the same Hospital.
Prenatal ultrasonography results were correlated with positive family history of polycystic kidney disease (PKD), fetal enlarged kidneys and
oligohydramnios. Neonatal diagnosis of PKD was considered when some of the neonates presented palpable flank masses that caused fetal
dystocia. On the other hand, the pediatric clinical examination of older infants revealed abdominal distention secondary to renal masses.
After surgical resection, the overall aspect of the kidneys showed that the normal parenchyma had been mostly replaced by cysts with thin,
translucent walls that contained a clear fluid. Microscopy confirmed that the parenchyma was mostly replaced by dilated cysts delineated
by simple cuboidal or simple flattened epithelium, with areas of remnant fetal kidney parenchyma separated by an enriched stroma.
Immunohistochemistry for blood vessels (CD34) revealed normal fine walled blood vessel arcades in the control kidneys, while in most
areas from polycystic disease, the blood vessels exhibited enlarged, thickened endothelium, and less collapsed lumens. Regarding the
proliferative capacity of the tissues, our Ki67 immunostaining revealed that the less formed, younger tubules in the pathological state had a
higher proliferative index compared to control tissue. There seemed to be less albumin immunostaining in the epithelia of the distal contort
tubules but that distinction was present also in our pathology. The overall expression level was reduced in polycystic cases (p<0.05), and it
could be that this expression decrease might be related to the reduced function of these kidneys. According to what literature states, we
have emphasized in our study that aquaporin 1 (AQP1) showed overall decreased reactivity in PKD along with its expression in proximal
tubule epithelia.
Keywords: polycystic kidney, nephromegaly, albumin, aquaporin 1, basement membranes, angiogenesis.

 Introduction
Genetically inherited polycystic kidney diseases (PKDs)
of childhood comprise the autosomal dominant polycystic
kidney disease (ADPKD) along with autosomal recessive
polycystic kidney disease (ARPKD) [1]. A significant
cause of end-stage renal disease (ESRD) in infants (40%
to 50% of cases) is represented by the group of renal
cystic diseases. Actually, the fourth cause of renal failure
in young adults is the ADPKD [2–4].
Moreover, the most common genetically inherited
kidney disease was proved to be ADPKD, affecting 1–5
ISSN (print) 1220–0522

per 10 000 individuals. Renal manifestations in ADPKD
are the consequences of the fluid-filled cysts located
within the kidney, with a renal function deterioration in
the fourth decade of life. Extrarenal manifestations are
represented by hypertension, intracranial aneurysms and
the presence of cysts located in the liver. In 85% of cases,
a mutation of the PKD1 gene causes the onset of ADPKD.
Both polycystin-1 and polycystin-2 are transmembrane
proteins products of the PKD1 and PKD2 genes, which
can cause ADPKD. Furthermore, the C-terminal domains
of the transmembrane proteins have been proven to interact
in the epithelia of the renal tubule [5, 6].
ISSN (online) 2066–8279
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ARPKD is a significant inherited cause of ESRD,
with an incidence of one in 20 000 live births. The clinical
features of this disease occurs in newborns and are
represented by nephromegaly, oligohydramnios and
pulmonary hypoplasia, which will determine the onset
of the respiratory distress syndrome and perinatal death
in approximately 30% of the neonates. The mutations
of the PKHD1 gene are responsible for the onset of the
ARPKD. PKHD1 produces the protein fibrocystin (FPC),
which has a mainly renal expression. The FPC is localized
in biliary epithelial cells, renal collecting ducts and
pancreas [7–9].
The renal features of the disease include nephromegaly,
echogenic kidneys along with ectatic collecting ducts.
The extrarenal manifestations are mostly represented by
the ectatic biliary ducts, along with portal hypertension
and hepatic fibrosis. Systemic high blood pressure has
been shown to be severe in ARPKD. Approximately 95%
of patients had been proven to have PKHD1 mutations.
The neonates’ first month of life is critical due to their
respiratory compromise. The newborns who survive this
period have a rate of 92% one year survival.
The nephromegaly will determine the limitation of
the diaphragmatic excursion. As a consequence, it was
established that mechanical ventilation was initiated for
almost 41% of the newborns with ARPKD [10].
Most patients progress to renal failure, 86% of the
newborns will survive by the age of five years and 42%
of the patients will survive by the age of 20 years [11].
Although the genes that cause ADPKD and ARPKD
were identified, it was not established the exact function
of their protein products. It was proven that nonfunctional
PKHD1, PKHD2 or FPC have a lethal effect on the
embryo. These proteins are vital for the existence of the
embryo. Moreover, their mutations prove that the PKD
has its onset in utero [1, 12].
In both ADPKD and ARPKD, the cyst formation
process is a result of a disruption of the signaling
pathways. PKHD1, PKHD2 and FPC group themselves in
multimeric complexes located in the renal epithelia. Any
alteration that interferes in the cystoprotein complexes
structure will modify the signaling events resulting in
the onset of PKD [1, 13, 14].
Affected balance between apoptosis and cellular
proliferation will result in cyst formation process [15].
Aim
The aim of this study is to highlight the importance
of clinical and histopathological diagnosis of early onset
PKD in neonates and infants, using adequate therapeutic
strategies, in order to delay the renal failure and minimize
the adverse outcomes.
 Materials and Methods
The study was conducted over a period of three years
(July 26, 2015–October 30, 2018) on 22 patients aged
between two days and 36 months, diagnosed with polycystic
kidneys that presented multiple hospital admissions in the
Department of Nephrology, “Maria Skłodowska Curie”
Emergency Children’s Hospital, Bucharest, Romania. The
nephrectomy sections were obtained from the material
of the Department of Pathology of the same Hospital.

Early diagnosis of PKD was based on the positive fetal
ultrasonography performed at 16–22 weeks of gestation.
Prenatal ultrasonography results were correlated with
positive family history of PKD, fetal enlarged kidneys
and oligohydramnios. Prenatal fetal deoxyribonucleic acid
(DNA) analysis for PKD was not performed in any of the
22 cases. Neonatal diagnosis of PKD was considered,
when some of the neonates presented palpable flank
masses that caused fetal dystocia. On the other hand, the
pediatric clinical examination of older infants revealed
abdominal distention secondary to renal masses.
However, the clinical aspects were correlated to the
paraclinical investigations regarding the diagnosis of
recurrent urinary tract infections (UTIs) of both symptomatic and asymptomatic patients, as well as with the
results of the abdominal ultrasound (US) exam and the
renal scintigraphy investigation.
The diagnostic of UTIs for symptomatic patients
(fever without a localizing source, lethargy, anorexia,
vomiting) was based on positive urine culture [≥105
colony-forming units (CFU)/mL, single bacteria]. For
asymptomatic patients, the diagnostic of UTI was concluded
if at least two samples were positive in two different days
(≥105 CFU/mL, same bacteria).
In addition, a precise determination of renal dimensions
and morphology was highly demanded along with the US
investigation of the cysts. Therefore, the abdominal US
evaluation has included the assessment of the kidneys
shape and size, the echogenicity, along with the presence
or lack of corticomedullary differentiation and the characteristic features of the renal cysts specific aspects of PKD.
Moreover, in order to evaluate the excretion disturbances
in PKD patients, as well as the global and individual renal
functions, we used dynamic kidney scintigraphy with
99mTc-diethylenetriaminepentaacetic acid (DTPA). The
data were analyzed after collecting the glomerular filtration
rate (GFR) results, excretion values, time activity curves
and the scintigraphic features.
Due to the small amount of data and the restrictions of
the χ2 (chi-square) test (more than 80% of the probable
frequencies exceed 5 and all probable frequencies exceed 1),
Fisher’s exact test was used for nominal data. For numerical
data, as data showed non-normal distribution (Lilliefors
test, p>0.05), the Mann–Whitney (two datasets) and
Kruskal–Wallis tests (multiple datasets) were used. For
both types of applied tests, a p<0.05 value was considered
statistically significant.
All patients’ caretakers provided a written informed
consent; the study was approved by the Ethics Committee
of University of Medicine and Pharmacy of Craiova,
Romania.
After surgical resection, the overall aspect of the
kidneys showed that the normal parenchyma had been
mostly replaced by cysts with thin, translucent, walls that
contained a clear fluid. Tissue fragments were fixed in
10% neutral buffered formalin and processed for paraffin
embedding and microtome sectioning in the Departments
of Pathology from “Maria Skłodowska Curie” Emergency
Children’s Hospital, Bucharest and Emergency County
Hospital of Craiova.
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Histopathology and image analysis
Selected tissue fragments were first re-evaluated in
the Research Center for Microscopic Morphology and
Immunology, University of Medicine and Pharmacy of
Craiova, based on routine Hematoxylin–Eosin staining.
Three tissue blocks were also obtained from age-matched
neonates, who had died from non-kidney pathology.
For immunohistochemistry (IHC), seriate sections were
first deparaffinized, re-hydrated, processed for antigen
retrieval by microwaving in citrate buffer pH 6 for
20 minutes, at 600 W, incubated in 1% water peroxide
for 30 minutes, and incubated for another 30 minutes in
3% skimmed milk (Biorad, California, USA). Next, the
slides were incubated overnight at 4°C with the primary
antibodies [mouse anti-cluster of differentiation (CD) 34,
Dako (Glostrup, Denmark), 1:100; mouse anti-CD45,
Dako, 1:100; mouse anti-Ki67, Dako, 1:100; mouse anticollagen IV, Dako, 1:100; rabbit anti-albumin, Dako,
1:10 000, and mouse anti-aquaporin 1 (AQP1), Thermo
Fischer Scientific (Waltham, Massachusetts, USA), 1:200].
Next day, the signal was visualized with a species-specific
peroxidase labeled polymer (Nichirei Biosciences, Tokyo,
Japan) and 3,3’-diaminobenzidine (DAB) (Nichirei Biosciences). After a light counterstaining with Hematoxylin,
the slides were coverslipped with xylene-based mounting
medium (Sigma-Aldrich, St. Louis, MO, USA).
All the slides were imaged under 40× objectives on a
Nikon 90i microscope (Nikon Instruments Europe BV,
Amsterdam, The Netherlands), equipped with a Nikon DSRi2 complementary metal-oxide semiconductor (CMOS)
16 Mp color camera, together with the Image-Pro Plus 7
(Media Cybernetics, Rockville, MD, USA). At least five
random images have been captured from each specimen.
For each staining except Ki67, a red green blue (RGB)
library was constructed, and the software recognized the
DAB signal as the region of interest (ROI), for which
it calculated the integrated optical density (IOD), as an
adimensional factor defined as the area × average intensity
of each ROI. A sum of all ROIs was calculated for each
slide, and the values from all slides were averaged as the
representative value for that respective case. For the Ki67
immunostaining, the positive nuclei were manually labeled
using the manual labeling tool in Image-Pro Plus. Finally,
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all resulting data were plotted in Microsoft Excel as
average ±standard error of the means (SEM), and statistical
differences were sought utilizing a Student’s t-test. A value
of p<0.05 was deemed to be statistically significant.
 Results
Prenatal diagnosis of PKD was considered positive
at a gestational age of 16–22 weeks for 17 newborns out
of a total of 22. The diagnosis was postnatally confirmed
for all 17 patients. For the rest of five patients, their
mothers did not undergo US investigations during their
pregnancy so they were diagnosed neonatally with large
abdominal distension due to their enlarged kidneys and
pulmonary hypoplasia that led to a high clinical suspicion
of PKD. Postnanal US examination confirmed the diagnosis
of right PKD (four cases) and left PKD (one case) with
specific nephromegaly and lack of corticomedullary
differentiation for the affected kidney. All five of them
were premature newborns (32 weeks gestational age) that
developed severe respiratory distress syndrome, with
tachypnea, lower chest retractions, grunt and marked
nasal dilatation caused by their pulmonary hypoplasia.
The preterm neonates were examined by a pediatric
surgeon, who decided that a nephrectomy is required,
considering the volume and the mass effect of the
unilateral polycystic kidney. A second group of five
patients, aged between 30 and 36 months old had a prenatal
diagnosis of bilateral PKD sustained by the hyperechogenic
fetal kidneys and oligohydramnios. They were all born at
term and they have suffered from symptomatic recurrent
UTIs with Escherichia coli. The US abdominal investigations showed that the left kidney had dimensions corresponding to the age of the infant, while the contralateral one
was enlarged. Cysts were present in both kidneys but in the
left one, there was no corticomedullary differentiation.
Renal scintigraphy revealed no functioning renal parenchyma for the left kidney in each of the cases. For example,
below there are presented polycystic kidneys US images of
infants, one year before they have undergone nephrectomy.
The two 36-month-old infants suffered both recurrent
UTIs and cyst infections. The left nephrectomy procedure
was performed as a last resort in these two cases (Figure 1,
A and B; Figure 2, A–D).

Figure 1 – First case: (A) Left kidney ultrasound; (B) Right kidney ultrasound.
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Figures 2 – Second case: (A and B) Right kidney ultrasound; (C and D) Left kidney ultrasound.

Left kidney US for the first case reveals a renal
parenchyma replaced by multiple circular cysts with
smooth back walls and echo-free internal structure and
a lack of corticomedullary differentiation. The greatest
cyst located at the inferior renal pole measures 2.36 cm
in diameter (Figure 1A).
As we can observe, the PKD affects both kidneys.
Right kidney US shows multiple round anechoic cysts
with well-defined imperceptible walls with a diameter
that ranges between 0.6 cm and 1.33 cm and a lack of
intracystic calcifications (Figure 1B).
The second case consists of an ADPKD with positive
family history of ADPKD (mother and sister confirmed
with ADPKD). Right hyperechogenic kidney of 7.72/
3.34/1.7 cm with multiple round cysts with thin walls
that ranges in diameter from 0.35 cm up to 1.59 cm
(Figure 2, A and B).
Left renal US of the second case shows a hyperechogenic left kidney, with the loss of corticomedullary
differentiation along with circular thin wall cysts that
ranges in diameter up to 0.59 cm (Figure 2, C and D).
Third group consisted of seven patients with a prenatal
diagnosis of right polycystic kidney, affected by recurrent
UTIs with E. coli and Klebsiella pneumoniae. US
abdominal evaluation showed a normal size for the right
kidney with a compensatory enlargement of the left
kidney, renal cysts located in the right kidney with no
corticomedullary differentiation. Last group of infants

formed by five patients had a prenatal diagnosis of left
PKD. Renal scintigraphy showed no functioning renal
parenchyma for the left kidney. The echographic investigation revealed normal size left kidney with compensatory
enlargement of the right kidney, bilateral renal cysts
with a lack of corticomedullary differentiation for the
left kidney.
Prenatal diagnosis of PKD was correlated with the
positive family history of ADPKD in 13 cases with
female inheritance pattern. The male inheritance pattern
was present in just one case (Figure 3).

Figure 3 – Genetic maternal inheritance of polycystic
kidney disease.
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Paraclinical investigations showed that female and
male patients were equally affected by the recurrent UTIs
represented by E. coli and K. pneumoniae (Figure 4).

Figure 4 – Classification of recurrent urinary tract
infections by gender. F: Females; M: Males.

For term female patients, we have observed that cysts
location is mainly in the right kidney (Figure 5). Therefore,
the right kidney function is severely affected on the right
renal scintigraphy (Figure 6). As for preterm newborns,
the renal scintigraphies were not performed.
Regarding the average maximum cyst size, female
patients tend to have higher values in both right and left
kidneys than the male patients (Figure 7).
Microscopy confirmed that the parenchyma was mostly
replaced by dilated cysts lined by simple cuboidal or
simple flattened epithelium, with areas of remnant fetal
kidney parenchyma separated by an enriched stroma
(Figure 8, A–E).
IHC for blood vessels (CD34) revealed normal fine
walled blood vessel arcades in the control kidneys, while
in most areas from polycystic disease, the blood vessels
exhibited enlarged, thickened endothelium, and less
collapsed lumens (Figure 9, A–C). IOD measurement
for the CD34 signal thus showed significant more intense
signal in the disease kidneys compared to controls
(p<0.05). The glomerular vessels tended to exhibit a
more intense reaction in control cases, but this did not
compensate for the overall lower expression compared
to the pathological state.
We next looked at the basement membranes (BMs),

Figure 5 – Cysts location in left
(L) / right (R) / both (B) kidneys.
F: Females; M: Males.
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as a way to interpret the maturity of the blood vessels.
In all pathology cases, BMs looked thickened, edematous,
and less well compacted, compared to the normal tissue
(Figure 9, D–F). Another factor that contributed to the
significant increase in collagen IV immunostaining density
(p<0.05) was also the presence of fibrosis between the
immature tubules in the cases.
In the polycystic disease, there were dense-diffuse
lymph cells accumulations in the interstitium, and the
immunostaining for T-lymphocytes (CD45) showed this
distribution, as well as the significant increase over
the scattered cells present in control kidneys (p<0.05)
(Figure 10, A–C).
Regarding the proliferative capacity of the tissues,
our Ki67 immunostaining revealed that the less formed,
younger tubules in the pathological state had a higher
proliferative index compared to control tissue (p<0.05)
(Figure 10, D–F). This proliferative capacity seemed to
be retained mostly in the tubular epithelium, and less in
the glomeruli.
We assessed next the immunoexpression of albumin,
which apparently showed a generalized staining in almost
all parenchymal elements of the developing normal and
pathological kidneys (Figure 11, A–C). There seemed
to be less albumin immunostaining in the epithelia of the
distal contort tubules, but that distinction was present
also in our pathology. The overall expression level was
reduced in polycystic cases (p<0.05), and it could be
that this expression decrease might be related to the
reduced function of these kidneys.
Lastly, we wanted to evaluate the expression of AQP1
as a further putative marker of the water transport function
in these kidneys (Figure 11, D–F). Corroborating albumin
levels, AQP1 also showed overall decreased reactivity for
the pathological state, although the difference here did
not reach statistical significance due to tissue intensity
variations (p=0.095). A more subtle evaluation revealed
that most of the AQP1 signal in the control kidney comes
from the proximal tubules and the glomerular epithelium,
while no distal tubules were stained. In the polycystic
cases, the signal was more diffuse, in almost all the tubules
present regardless of their maturation degree, even in the
epithelia of the cysts. A more diffuse staining was present
in the glomeruli, with no clear-cut vascular profiles.

Figure 6 – Kidney function according
to the renal scintigraphy. N/A: Not
available; F: Females; M: Males.

Figure 7 – Average maximum cyst size.
M: Males; F: Females.
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Figure 8 – (A–E) Most of the kidney parenchyma is replaced by variable sized cysts lined with flatten or cuboidal
simple epithelia, with abundant stroma in between the epithelial elements. Hematoxylin–Eosin staining.
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Figure 9 – Expression of CD34 (A–C) and collagen IV (D–F) is increased in polycystic disease compared with aged
matched controls (*Student’s t-test, p<0.05; error bars represent standard error of the means). (A–C) Anti-CD34
immunostaining; (D–F) Anti-collagen IV immunostaining. CD34: Cluster of differentiation 34; Col. IV: Collagen IV;
Ctrl: Control; IOD: Integrated optical density.
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Figure 10 – Expression of CD45 (A–C) is increased in the stroma between the epithelial elements, and Ki67 (D–F) is
increased mostly in the epithelia of polycystic disease compared with aged matched controls (*Student’s t-test, p<0.05;
error bars represent standard error of the means). (A–C) Anti-CD45 immunostaining; (A–C) Anti-Ki67 immunostaining.
CD45: Cluster of differentiation 45; Ctrl: Control; IOD: Integrated optical density.

Polycystic kidney disease in neonates and infants. Clinical diagnosis and histopathological correlation

551

Figure 11 – Expression of albumin (A–C) is increased throughout the epithelial components, and AQP1 (D–F) is
slightly decreased in the polycystic disease compared with aged matched controls (*Student’s t-test, p<0.05; error bars
represent standard error of the means). (A–C) Anti-albumin immunostaining; (D–F) Anti-AQP1 immunostaining.
AQP1: Aquaporin 1; Ctrl: Control; IOD: Integrated optical density.
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 Discussions
The newborns anamnestic data underlines the maternal
inheritance pattern of ADPKD. The latest studies have
revealed a gender dependent evolution of ADPKD patients
(genomic imprinting). As a result, the prognosis of a male
patient diagnosed with ADPKD inherited from his mother,
will be determined by an earlier onset towards renal
failure, than if he had inherited the disease from his father
and the progression to ESRD is delayed [7, 16]. The main
reason of hospital admission was represented by the
nephrological assessment, which was highly required for
the future management of the infants’ PKD. An important
aspect is represented by the increased incidence of recurrent
UTIs (positive diagnosis of recurrent UTIs at 17 out of
22 patients) in patients with PKD according to the data
found in the latest researches [17, 18].
The cystogenesis in ADPKD is proved to be the
consequence of fluid transport into the lumen of the cyst
by the increased level of transepithelial osmotic water
permeability of some specific parts of the nephron due
to the existence of the protein AQP1 [19].
AQP1 is represented by a channel responsible of water
transport across renal tubule epithelia with its location at
the apical and basolateral membranes of the epithelial
cells of the descending thin limbs of Henle and also of
the proximal tubules of the nephron. According to recent
studies, AQP1 was first expressed in proximal tubule
epithelia at approximately 12 weeks of gestation. At 15
weeks of gestation, it was also seen developing in the
descending thin limbs of Henle. Moreover, in early onset
of ADPKD, AQP1 was detected in the apical membrane of
the nephron’s proximal tubule. However, it has been proven
that levels of AQP1 in adult kidneys are considerably
higher than the ones found in fetal kidneys. In ESRD
determined by ADPKD, almost 60% of the cysts expressed
AQP1 [20].
An earlier study demonstrates that AQP1 has an
important role in the proximal tubule epithelial cells’
migration and also in angiogenesis and cell proliferation
process. It was highlighted that tubulomorphogenesis will
definitely require a prior cell migration process. As a
result, AQP1 deficiency will result in cystic enlargement
of the proximal tubules along with a decreased level
of cell migration. Furthermore, AQP1 deletion in mice
determined a disruption in the normal urinary concentrating process by reducing the permeability in the
descending limb of Henle and proximal tubules [21].
According to what literature states, we have emphasized
in our study that AQP1 showed overall decreased reactivity
in PKD along with its expression in proximal tubule
epithelia.
ADPKD is determined by the presence of renal cysts
along with an increased extracellular matrix (ECM), which
will result in the tubules’ compression with an evolution
to ESRD. Recent observations showed that increased
angiogenesis is mandatory for cyst cells to develop.
This process will raise the fluid secretion into the renal
cysts secondary to the high vascular permeability effect.
In consequence, an adequate blood supply is necessary

in order to sustain the expansion of the interstitium and
the cysts’ poorly differentiated epithelial cells. So, an
extensive vascular network will be observed on the cysts’
surface as well as the aneurysms development present in
this pathology. During the initial steps of the angiogenesis, a disruption of the capillary BM will sustain the
endothelial cells transport of the already existing vessels
and the proliferation process. The matrix degradation will
facilitate the neovascularization. The results consisted in
an increased vascularization of the cyst walls and of the
renal interstitial parenchyma along with a randomized
dissemination of tortuous vessels. The observations of the
normal kidney showed that both the capillaries network
and the arterial vessels had a regular pattern. In the nonpathological kidney, the epithelial BM was in contact
with the capillary complex [22].
CD34 is proved to be positive in endothelial cells of
PKD, stem cells, juxtaglomerular cell tumor of kidney and
renal neoplasms [23]. IHC for CD34 in a recent study
entitled “Diagnostic of early onset polycystic kidney
disease in neonates” revealed incomplete vascular arcades,
which were not in contact with all the tubular elements
of the intrarenal urinary pathways, when compared to a
normal age-matched kidney [24].
A new research regarding the laminar shear stress
response of the coronary artery endothelial cells emphasized the elevation of PKD1 and PKD2 genes in PKD
conducting to a vascular malfunction. Patients diagnosed
with PKD express a defective endothelium dependent
relaxation. Taking into account that PKD1 and PKD2 genes
were being evidentiated in the endothelial cells, a new
theory claims that a dysfunction of these genes is related
to a laminar shear stress response, which will determine
the onset of a vascular pathology as a complication of the
ADPKD [25]. Patients suffering from PKD have both
nitric oxide generation dysfunction and an impaired
endothelium relaxation, which led to hypertension. High
blood pressure is succeeded in the end by chronic renal
insufficiency [26].
The initial stage of the cysts is considered to include
small dilations in renal tubules, which are increasing into
fluid filled larger cavities. Moreover, there have been
proven modifications of the ECM in PKD. These alterations
are represented by a remodeled laminated BM, positive
expression of type IV collagen and disruption of the renal
parenchyma [27]. Epithelial cells are separated from
stroma by the BMs. Laminin and collagen IV represent
approximately 80% of the BM’s total protein. Collagen IV
and laminin are both considered heteropolymers who have
a structural role in the BM. Collagen IV contains one
alpha 2 chain and two alpha 1 chains. Laminin is composed
by three chains (A chain, B1 chain, and B2 chain) [28].
Previous studies of interstitial infiltrates in PKD tissues
determined the progression to tubulointerstitial fibrosis,
leading to ESRD. It has been observed a marked interstitial
inflammation highlighted by positive CD45 lymphocytes.
Progressive evolution to renal insufficiency was connected
to the increased number of macrophages and monocytes
of the interstitial infiltration along with the enlarged renal
cysts and the renal interstitial fibrosis [29].
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The study entitled “Diagnostic of early onset polycystic
kidney disease in neonates” emphasizes on the expression
of CD45 and collagen IV in the cystic renal disease. Thus,
anti-cutaneous lymphocyte-associated antigen (CLA) IHC
clearly revealed more inflammatory cells in the remnant
patches of parenchyma compared to age-matched controls,
and collagen IV in the BMs showed clear-cut discontinuities in the proximal and distal tubules, but with
continuous patterns around the parenchymal blood vessels
and the glomerular vessels. These data show a strong
support toward the fact that this kidney parenchyma is
not in fact functional, as it does not contain functional
epithelial barriers around the tubules [24]. The article
“Macrophages promote cyst growth in polycystic kidney
disease” published in the Journal of the American Society
of Nephrology, confirms the theory that sections stained
with Ki67 presented an increased proliferation of cystic
cells. The cell proliferation process was evidentiated
using the nuclear proliferation marker Ki67 [30].
 Conclusions
This study underlines the importance of clinical and
histopathological correlation for the diagnosis of PKD in
newborns and infants. Prenatal ultrasonography results
were correlated with positive family history of PKD, fetal
enlarged kidneys and oligohydramnios. Neonatal diagnosis
of PKD was considered, when some of the neonates
presented palpable flank masses that caused fetal dystocia.
The clinical aspects were correlated to the paraclinical
investigations regarding the diagnosis of recurrent UTIs
of both symptomatic and asymptomatic patients, as well
as with the results of the abdominal US exam and the
renal scintigraphy investigation. Microscopy confirmed
that the parenchyma was mostly replaced by dilated cysts
lined by simple cuboidal or simple flattened epithelium,
with areas of remnant fetal kidney parenchyma separated
by an enriched stroma. IHC for blood vessels (CD34)
revealed normal fine walled blood vessel arcades in the
control kidneys, while in most areas from polycystic
disease, the blood vessels exhibited enlarged, thickened
endothelium, and less collapsed lumens. In the polycystic
disease, there were dense-diffuse lymph cells accumulations in the interstitium, and the immunostaining for Tlymphocytes (CD45) showed this distribution, as well as
the significant increase over the scattered cells present
in control kidneys. Our data revealed that most of the
AQP1 signal in the control kidney comes from the
proximal tubules and the glomerular epithelium, while
in the polycystic kidneys the signal was more diffuse
in almost all the tubules present, regardless of their
maturation degree, even in the epithelia of the cysts.
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