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‘ ABSTRACT ’ Background: Congenital obstructive nephropathy is the principal cause of end stage renal disease (ESRD) in children (
Benfieldet al. 2003). Obstructive nephropathy leads to Hydronephrosis, defined clinically by an enlargement of the
kidney as a result of urine accumulation in the renal pelvis or calyces. [1,2] Ureteropelvic junction (UPJ) obstruction is the most common cause
of hydronephrosis with an estimated incidence of 1 in 1000—1500 newborns ( Changet al. 2004). [2,3] Aims: To evaluate the pathogenesis of
congenital ureteropelvic junction obstruction (UPJO) by histopathology, IHC markers CD117 & S100 and special stain Masson's Trichrome.
Methods And Materials: The study group consists of 50 Pediatric cases presenting with intrinsic ureteropelvic junction obstruction and 15
patients with Wilms tumor with no UPJO formed the control group. All the cases and controls were subjected to histopathological examination,
immunohistochemical staining with markers CD117 & S100 and special stain Masson's Trichrome. Mann — Whitney U test and Pearson's chi-
square test were used for statistical analysis. Results: The cases had reduced CD117 and S100 expression, Irregularity of muscle fibers, increased
wall thickness & muscle thickness and submucosal collagen deposition compared to controls. Conclusions: Decreased ICC interpreted by
decreased CD117, decreased neural innervation interpreted by decreased S100, structural changes - Irregularity of muscle fibers arrangement,
increased submucosal collagen deposition and increased smooth muscle thickness possibly cause disruption of the mobility of UPJ and lead
functional obstruction.
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INTRODUCTION:

Congenital obstructive nephropathy is the principal cause of end stage
renal disease (ESRD) in children (Benfield ef al. 2003).This contrasts
with adult ESRD that for the larger half originates from ageing and
type II diabetes. Obstructive nephropathy leads to Hydronephrosis,
defined clinically by an enlargement of the kidney as a result of urine
accumulation in the renal pelvis or calyces."* Ureteropelvic junction
(UPJ) obstruction is the most common cause of hydronephrosis with
an estimated incidence of 1 in 1000-1500 newborns (Chang et al.
2004)."

The mechanism of congenital ureteropelvic junction obstruction has
not been known well. It is currently believed that the pathogenesis of
the disease is complex and involves multiple factors. Decrease in the
number of smooth muscle cells, interstitial Cajal-like cells and nerve
fibers in this region together with abnormal arrangement of smooth
muscle cells and increase in collagen deposition are some of the
suggested mechanisms.

The current study is about the evaluation of expression of C- kit and S-
100 and correlation of findings in Masson's trichrome in congenital
UPJO specimens

METHODS:

The study group consists of 50 Pediatric cases presenting with intrinsic
ureteropelvic junction obstruction and 15 patients with Wilms tumor
and normal UPJ formed the control group. All the cases and controls
were subjected to histopathological examination,
immunohistochemical staining with markers CD117 & S100 and
special stain Masson's Trichrome. Mann — Whitney U test and
Pearson's chi-square test were used for statistical analysis. The cases
associated with Vesico ureteric reflux, posterior urethral valve, Vesico
ureteric junction obstruction & duplication and extrinsic ureteropelvic
junction obstruction were excluded from the study. The institutional
ethical committee approval was taken.

Scoring And Evaluation:

Interstitial Cajal-like cells were counted in the randomly-selected 5
HPF(s) in each group. Mast cells are also immunoreactive for c- kit and
act as internal control. Both were differentiated based on the
morphology and location. ICCs were identified in the inner border of
the circular muscle layer in parallel orientation with muscle fibers.

ICCs had a fusiform cell body with a thin cytoplasm, a large oval
nucleus. Mast cells were found with a round central nucleus. Mast cells
were found in the submucosa, muscularis mucosa and mucosa.

Nerve fibers were immunoreactive for S-100 and were counted in the
randomly-selected 5 HPF(s) too. The nerve fibers are found in
adventitia and within muscle layers.

Sections stained with Masson's trichrome staining were used for
evaluating irregular arrangement of muscle fibers and morphometry.
Collagen deposition has blue colour in trichrome-masson staining and
Muscular component is red. Nuclei stain black.

Arrangement of muscle fibers was compared qualitatively between the
two groups.

Using Procam app in the computer connected to microscope and
camera, the thickness of the UPJ wall , submucosal collagen and
muscular wall thickness were measured in pixels. Using conversion
factor 4X= 1.3672 micro meter/ Pixel, the value in pixels were
converted to micro meter.

RESULTS:
Among 50 cases of UPJO, the lowest age was 12 days and highest age
was 12 years. (Range 12days — 12 Years) The mean age is 32.3523
months (2.7 years). Most of the cases presented within 1 year of age.
Among [ year (;f age, hi_gl::st cases were noted in 2 months ofage.

L

Figure 1 IHC CD117 showing positivity for ICC. The cell present in
the centre is mast cell and other 2 fusiform shaped cells are ICC.
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41(82%) male children and 9(18%) female children presented with
UPJO. Males were most commonly affected than females. Male:
Female ratio is 4.6: 1. There were 31(62%) cases of UPJO affecting
Left side and 19(38%) cases on Right side. Left side UPJO was most
common. The children with UPJO presented with chief complaints of
fever, pain abdomen, vomiting, abdominal distension and haematuria.
Few cases were diagnosed antenatally.

Number of ICC per 5 HPFs(Mean+ SD) cases is 15.9 +4.1020 /SHPF
and controls is 34.86667+3.9617 /SHPF. P value is <.00001

Expression of S100 in UPJO: The mean + SD for cases and controls
were 6.3 + 1.9416/5 HPF and 9.866667 +2.7047/5 HPF respectively.
The p value was significant (p<.00001)

F ) -
Figure2 S100 shows thickened nerve fibres
Irregular arrangement of muscle fibres was found in 35 (70%) cases

and 2 (13.3%) controls. The difference was significant between the 2
groups with p value-0.0001
h { . .‘! -l

Figure3: MTS(Masson's Trichrome Stain) images showing irregular
arrangement of muscle fibres(collagen in blue and smooth muscles in red)

Morphometry:

The mean values of the wall thickness, submucosal collagen thickness
and muscle wall thickness were 1412.1289 pm, 414.9229 um,
755.5099 pm (in cases) and 764.6130 um, 220.0775 pum, 299.5334 pm
(in controls ) respectively with p values <.00001 for wall thickness,
0.0001 for subepithelial collagen thickness and <.00001 for muscle
thickness

DISCUSSION:

Ureteropelvic junction obstruction (UPJO), or pelviureteric junction
obstruction, is defined as a blockage or obstruction of urine flow from
the kidney into the proximal upper ureter. UPJO has a ratio of 2:1 in
boys compared with girls, and the left side is affected in approximately
two-thirds of cases. The condition can occur bilaterally also.”

Extensive use of antenatal ultrasonography (US) and modern imaging
technique help in earlier diagnosis of hydronephrosis. Before the
advent of US, congenital hydronephrosis presented throughout
childhood and even adulthood with various symptoms such as
abdominal or flank pain, recurrent urinary tract infections (UTIs),
abdominal mass, renal stones, and hematuria.” Delay in diagnosis or
presentation leads to increased chances of renal damage and loss.
Earliest detection and prompt treatment prevents such untoward
effects.

UPJO may be congenital or acquired. The causes can be intrinsic or
extrinsic. Congenital UPJO usually results from intrinsic disease due
to abnormality in the lamina muscularis, increase in collagen between
the muscle bundles and elastin in the adventitia*”, valves produced by
infoldings of ureteral mucosa ', abnormalities of ureteral
innervations ""'* Abnormalities of microstructure as well as functional
disorders impeding the urine outflow from the renal pelvis are regarded
as intrinsic."”

Extrinsic causes of UPJO include a crossing lower pole renal vessel
(aberrant, accessory, or early branching) causing an impingement on
the ureter, obstructing flow and hinders its development. Anterior
crossing vessels are more common than posterior ones. ' Congenital
abnormalities of the kidney, such as horseshoe kidneys or duplex
kidneys, Scar formation secondary to ureteric manipulation by surgery
and Fibroepithelial polyps (a rare cause of UPJO) ™

The histopathological findings of UPJO include urothelial lining -
intact and in few cases it was ulcerated, subepithelial fibrosis with
increased collagen fibres, smooth muscle hypertrophy and chronic
inflammatory cell infiltrate

ICC were described for the first time in the gastrointestinal tract by
Ramon Y. Cajalin 1893."*"*"¥ Interstitial cells of Cajal (ICC) were first
described as “neuron-like cells” at the motor neuron endings in the
gastrointestinal system. Thuneberg suggested that these cells had
pacemaker activity in the intestine. "*** Recently, research has been
concerned with interstitial cells of Cajal (ICCs) at the UPJ.

ICC have gap junctions with smooth muscle cells which give way to
nerve terminals; these cells are called pacemaker cells. Although the
embryologic origin is unclear, it has been shown that interstitial cells
originate from the mesenchymal cells."”*" ICC express c-kit (CD117),
a tyrosine kinase, which lead to identification of ICCs in the human
urinary tract. This in turn made it possible to label ICCs with antibodies
to the proto-oncogene c-kit . In order to distinguish between ICCs in
the urinary tract and ICCs in the gastrointestinal tract, few authors call
the former as interstitial cells of Cajal-like cells (ICC-LCs)."!

In the study UPJO cases show less ICC cells compared to controls with
significant p value. This leads to decreased motility and functional
obstruction. Similar results were found in studies by Mehrazma et al*”
and Pande et al™. Pande et al in their study concluded that ICC are
significantly low at UPJ in cases of congenital UPJO when compared
to controls without any obstruction. Inugala et al found out that the
cases which had no ICC at the lower margin of the resected specimen
and at the UPJ had bad outcome."” suggesting the importance of ICC in
motility.

The nerve fibres in cases are less than in controls. The nerve fibres aid
in motility along with ICC cells. Decreased nerve fibres leads to
obstruction. Similar study results were found in studies by Kuvel et
al*”and Kayaetal™

Increased wall thickness, subepithelial collagen deposition, increased
muscle thickness and irregular arrangement of muscle fibres are seen
in UPJO cases compared to controls. Mehrazma et al and Pan et al™
studies have similar result. Pan et al opined that circular enhanced
musculature may cause a sphincter-like activity with holding up of
urine.

CONCLUSION:

The pathogenesis of UPJO is multifactorial. The possibilities
according to the present study are decreased ICC interpreted by
decreased CD117(leads to failure of transmission of peristaltic waves
across the UPJ) decreased neural innervation interpreted by decreased
S100, irregularity of muscle fibre arrangement, increased submucosal
collagen deposition and increased smooth muscle thickness These
changes may cause disruption of the mobility of UPJ and lead to
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functional obstruction.

In congenital UPJO cases, using CD117 and S100 gives the surgeon
idea about adequate clearance of obstructed segment. Only by
complete excision of obstructed segment, post-operative outcome will
be better without recurrence. Studies have indicated that cases with
recurrence have low ICC cells at the resected margins.
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