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ABSTRACT

Ulrasound guided percutaneous antegrade

pyelography (USPCAP) was performed in 6°

cases between 1 month and 8 years age, present-
ing with obstructive wropathy. The procedure in
this age group was characterized by (i) ease of
performance without sedation in the neonates
and with sedation in older children, and (ii) use
of smaller needles and catheters. The procedure
enabled delineation of the intimate anatomy of
complicated wrological abnormalities such as
obstructed duplex system, pnmary megaureters,
posterior urethral valves, prune belly syndrome,
obstructive hydronephrosis and vesicoureteric
reflux. '

Percutaneous renal puncture may be estab-
lished rapidly using ultrasonic guidance in
severely ill pediatric patients with obstructive
uropathy. B-mode ultrasonography has proved
to be rapid, accurate and free of radiation haz-
ards, making it applicable to children with little
or no sedation. Guided by ultrasound, percuta-
reous antegrade pyelography should be consid-
ered in the few, selected children with obstructive
uropathy when the diagnosis is critical for man-

agement and difficult with the usual imaging
procedures.
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Although percutaneous studies of the
upper urinary tract are widely performed in
adults, reports of their particular features
in children have been few(1-7). The exact
location and the depth of the dilated renal
pelvis can be determined accurately with
the use of ultrasound. Percutaneous ante-
grade pyelography (PCAP) provides
significant diagnostic information on the
nature of the urinary tract anomaly and can
be performed in most cases as an alterna-
tive to a retrograde pyelogram. The present
study reviews our experience with ultra-
sound guided PCAP-(USPCAP) in the
pediatric age group.

Material and Methods

Ultrasound equipment used for this
procedure consisted of an ATL MK-600,
rcal time sector scanner with a mechanical
type of transducer. The gray scale images
were displayed on Philips Diagnost-73
imagg intensifier. Writtcn consent was ob-
tained, hematocrit and coagulation profile
were checked, antibiotics were started and
premedication with diazepam and penta-
zocine were used, when neccssary, prior to
the procedure. The procedures werc per-
formed with the patient in a prone or
slightly prone oblique position, with a bol-
ster under the upper abdomen to fix the
kidneys against the posterior abdominal
wall. An US scan was first performed from
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the back. After cleaning and draping the
area along the puncture site, 2% xylocaine
solution was injected along the approxi-
mate path ol the needle upto the renal cap-
sule. A 20 em 22 gauge skinny needle was
introduced in the pelvicalyecal system un-
der continuous ultrasonographic monitor-
ing and walter soluble contrast medium was
injected. Care was taken to inject a volume
of contrast less than the volume of aspi-
rated urine to prevenl extravasation,
Radiographs were then obtained in antero-
posterior, posteroanterior, both obligues,
lateral and erect projections. Delayed films
were obtained when indicated.

Results

Six paticnts with obstructive uropathy
underwent USPCAP between 1986 and
1989, Avcrage age al prescntation was 6.2
years, with a range of 1 month to 8 years.
These patients were referred (o us after
preliminary investigations such as bio-
chemical evaluation, ultrasonography (US)
and intravenous pyelography (1VP) and in
some cascs alter an initial operative inter-
vention (Cases I and 2). Biochemical para-
meters and US were repeated i all cases
after admission.

Case 1: A onc month-old-girl had
undergone bilateral ureterostomics for sus-
pected megaureters. She was referred be-
cause of retraction and nonfunctioning of
left ureterostomy, a serum creatinine of 1.8
mg,;/dl and non-visualization of kidncys on
IVP. Ultrasonography confirmed the diag-
nosis of hydronephrosis, Isotopic renogram
was noncontributory because of poorly
functioning kidneys. Micturating cystoure-
throgram (MCU) revealed right sided
grade 3 vesicoureteric reflux (VCR). In the
first attempt at USPCAP, a pelvicalyceal
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system was visualized draining into a single
ureter which was obstructed at ureterovesi-
cal junction (Fig. 1). Since the ureter which
was brought out as ureterostomy was not
visualized, percutancous study was at-
templed at a higher level and the upper
moiety was then visualized. During surgery
the upper moiety ureterostomy was revised
and a fresh ureterostomy performed on the
lower moicty urcter. Despite this, [une-
tional recovery could not be achieved and a
left nephroureterectomy had to be done
after 3 months, The right ureterostomy was
closed one year after the MCU showed
cessation of refllux,

Fig. 1. USPCAFP showing hydroureteronephrosis
in left duplex system. Ureterostomy seen
in upper moicty ureter and obstructed
vesicouretenic junction of lower moiety
ureter.
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Case 2: A two-ycar-old boy had under-
gone a left sided pycloplasty and ureteric
reimplantation, both done at the same time
for obstruction at pelviureteric and vesi-
coureteric junctions. He was referred be-
cause of nonvisualization of left kidney on
IVP six months later. Isotopic renogram
also showed neghgible function in the left
kidney. MCU was normal. USPCAFP (Fig
2) revealed mald obstruction at the ureter-
opelvic junction and severe obstruction at
the wreterovesical junction. After a short
mterval of drainage by a percutancous
catheter the pycloplasty was revised and
the lower end of ureter brought oul as end
urclerostomy. Neourcterostomy was de-
ferred for six months, Subsequent func-
tional recovery was satisfactory.
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Case 3: An cight-year-old boy pre-
sented with hypertension and renal failure
with a serum crecatinine of 4.8 mg/dl and
nonvisualization of kidneys in IVP. US
showed bilateral hydroncphrosis. Isotopic
renogram was noncontributory due to poor
renal function. MCU showed left sided
Grade 3 reflux and delayed uretenc clear-
ance. USPCAP (Fig. 3) revealed ilateral
urcterovesical junction obstruction. Balat-
eral hagh wreterostomies were perlormed.
Isotopic renal studies showed return of
[unction.

Case 4: A len-month-old boy presented
with a istory of failure to thrive and recur-
rent urinary tract infection. His serum
crealinine was 4.0 mg/dl and the IVFP

Fig. 2. USPCAP showng obstruchion ar both
pelviureteric and ureterovesical junction.

Fig 3 USPCAP (6 hour film) showing obstruc-
tion ai left ureterovesical junclion.
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showed bilateral nonfunctioning kidneys.
US showed dilated cystic fluid filled spaces
occupying both the renal arcas and most of
the mid and lower abdominal cavity. MCU
showed a large bladder. Contrast enhanced
CT scan confirmed these findings (Fig. 4).
Though the eystic spaces were thought to
be dilated ureters, it was not clear as to
which kidney the urcter/urcters belonged
to. USPCAP (Fig. 5) revealed bilateral hy-
dronephrosis with massively dialted, non-
obstructed and aperistaltic ureters, The
child developed mild hematuria after the
procedure, which subsided spontancously
after a few hours. Since he also had bilat-
eral cryptorchidism but a normally appear-
ing abdominal wall a diagnosis of type 3
prunc—belly syndrome was made present-

Fig. 4. Contrast enhanced CT scan thowed large
fluid  filled spaces representing dilared
wreters in prune belly syndrome.
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ing with incomplete features. At surgery
reduction cystoplasty, tapering of 1/3 of
both ureters and bilateral ureteric reim-
plantations were done. The serum
creatinine fell 1o 0.6 mg/dl within 3 months
and 1sotopic renal studies revealed return
of function.

Case 5: A two-month-old boy presented
with renal failure, a serum creatinine of 3.6
mg,/dl and nonfunctioning kidneys in IVP.
US revealed a solitary right kidney with
hydroureteronephrosis and abnormally
clongated calyces. Isotopic renogram was
noncontributory, MCU showed Grade 4
VUR, trabeculated bladder and type 1 pos-
terior urcthral valves. In view of the un-
usual shape of the solitary kidney,
USPCAP (Fig. 6) was done to show the

Fig. 5. USPCAP showing massive nghi hydro-

urcteronephrosis and megacystis.
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Fig. 6. USPCAP showing abnormally rotased
selttary right kidney with hydroureiero-
nq’.vhm,ﬂ'.f.

exact nature of the anatomical abnormal-
ity. The study revealed medial rotation ab-
normality of the kidney with obstruction at
the ureterovesical junction. He underwent
a high urcterostomy and is awaiting defini-
Live surgery.

Case 6: An cight-year-old boy pre-
scnted with high grade fever, pyuria, a se-
rum creatinine of 6 mg/dl and nonfunc-
tioning kidneys on IVP. US showed bilat-
eral hydrourcteronephrosis, the isotopic
renogram was noncontributory and MCU
was normal. USPCAP revealed bilateral
hydrourcteroncphrosis with obstruction at
both vesicoureteric junctions, Under ultra-
sound guidance percutancous catheters
were inserted to drain the infected urine,
After 3 weeks both kidneys were explored.
The right kidney had papery thin cortex
and a nephroureterectomy was carried out.
On the left side the kidney had good cortex
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and a high ureterostomy was done, Subse-
quent functional recovery was remarkable.

Discussion

Various diagnostic modalitics are
available for investigating the obstructed
urinary tract. US, IVP, CT scan and iso-
topic renal studies are usually sulficient Lo
define the nature of pathology but have
their own limitations. Whereas the uselul-
ness of IVP, CT scan and isotopic renal
studies becomes restricted when renal
function is poor, ultrasonography does not
show [unction al all. In certain cases with
possible obstruction and reduced renal
function when the pathological anatomy is
inadequately defined, antegrade or retro-
grade pyclourcterography is indicated(8).
Retrograde study through cystoscopic ure-
teric catheterization carries an increased
risk of introduction of bacteria, may pro-
duce edema of urcteric orifices, may be dif-
ficult to perform in the male infant (Cases
2 4 & 5) and ulilizes gencral anesthe-
sia(8,9). On the other hand antegrade
pyclography is characterized by case of
performance, without sedation in the neo-
nale and with sedation in children, and by
the use of smaller needles and cathe-
ters(7). Percutancous renal puncture may
be established rapidly uwsing ultrasonic
guidance is severely ill pediatric patients
with obstructive uropathy. Antegrade
pyelography has several diagnostic and th-
erapeutic indications(8) (Table I). Ultra-
sound guided percutancous drainage was
also instituted in 2 cases (Cases 2 & ) o
allow the infection to subside before surgi-
cal exploration. In our study of 6 patients
important information lcading to a more
definite diagnosis was achicved only after
USPCAP, The majority of childhood disor-
ders constitute congenital obstructions of
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TABLE I-Indications for Antegrade Pyelography

A. Diagnostic

1. Confirmation and evaluation of hy-
dronephrosis

2. Determination of resting pressure

3. Urinalysis: Cytologic study, culture and
biochemical analysis

4. Site and etiology of obstruction
5. Ureteral fistula, leak
6. Ureteral diversion

B. Therapeutic

Drainage

Dilatation of stenosis
Stenting

Balloon occlusion
Stone removal

Biopsy

AN

ureteropelvic junction (Case 2) and ure-
terovesical junction (Cases 2, 3 & 6), du-
plex system (Case 1), vesicourcteric reflux
(Cases 1, 3 & 5) and hydronephrosis associ-
ated with posterior urethral valves (Case 5)
and prune belly syndrome (Case 4). In ad-
vanced stage of the discase the final diag-
nosis is determined only after PCAP(1,10-
13). Potential complications of USPCAP
include hematuria, temporary obstruction
due to clots, subcapsular or perinephric
hemorrhage, infection, local pain and entry
into adjacent non renal structures(9).
Although the possible complications of the
procedure appear formidable, the actual
complications, other than transient hema-
turia (Case 4) are unusual. The incidence
of significant complications or those re-
quiring treatment or prolonged hospitaliza-
tion should be 1% or less(13,14).

In conclusion, PCAP 1s a valuable ad-
junct to the diagnostic studies of obstruc-
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tive uropathy. Our results indicate that US
offers a safe, accurate and casy aid in the
performance of antegrade pyelography.
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NOTES ANDNEWS .. i o e oo

RECENT ADVANCES IN PEDIATRICS

The 2nd volume of the series, edited by Dr. Suraj Gupte, has just been released at the
inaugural function of the 29th National Conference of the Mdian Academy of Pediatrics
held at Nagpur from January 9-12, 1992,

Part T deals with 19 original articles from 27 experts drawn from across the world on
such topical issues as “Computers in Pediatrics”, - “ICC 19927, “Child Labor”, “Breast
Feeding Promotion”, “Simplified Developmental Assessment”, “Nutritional Anemias”,
“Nutrition and Developing Brain”, “Newer Technologies in Weaning Foods”, “Short
Stature”, “Dental Caries”, “Prenatal Diagnosis of Hematologic Disorders”, “Posterior
Rhizotomy in CP”, “ECMO,” etc.

Part II carries critically-analyzed abstracts of 92 highly selected articles forming cream
of the world pediatric literature that appeared recently in journals and periodicals: The
commentaries by the Editor invited experts to analyze each article’s clinical significance
and implications, supply valuable background information, discuss results of related studlcs
and provide suggestions for further work and cross references.

The volume is published by Jaypee Bros, New Delhi, and priced at Rs 150/-.
Limited number of copies of the first volume, priced at Rs 125/- are also available.

Requests for delivery by post must be accompanied by crossed dem.and draft covering
the price plus Rs 15/- as handling and postal charges.

Also available through Dr. Suraj Gupte, MD, FIAP, 60 Lower Gumat, Jammu 180001.
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