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VESICOURETERAL REFLUX AND OTHER FINDINGS IN MICTURITION CYSTOGRAPHY
FREBEESBSELEZTEBEDAERRELRBRRELIOMDOM A

INTRODUCTION

The cause of urinary reflux from the bladder into the
ureters has not been established. Although it is not a
sign of a specific disease, it does play an important role
in the diagnosis, treatment and prognosis of urinary tract
disease. A briel review of the pertinent literature is
presented with some case findings to illustrate the
usefulness of micturition cystography.

BACKGROUND

Horio! described the phenomenon of retrograde flow from
the urinary bladder into the ureters and renal pelves.
Such reflux is one of the causes of ascending urinary
tract infections, and some reports have related it to
intravesical ureter length. Gruber® and Hutch? state that
it occurs more often in children than in adults because of
shorter intravesical ureters. On the basis of Edwards’
report,” Rosenheim” classified conditions in which it is
found:
Abnormalities of ureteral orifice
Congenital - e.g., ectopic and double ureters
Acquired
Infection
Tuberculosis
Trauma (post calculus, post surgical)
Infection - cystitis
Obstruction of lower urinary tract
Neurogenic bladder (congenital or acquired)
Megacystic (megaureter syndrome)
Unexplained (associated with chronic atrophic pyelo-
nephritis)

Hutch® reported reflux in less than 5% of paraplegics
during the first 3 years of their disease with a rising
incidence to 17% some 7} years later. Hutch has
stressed contributory anatomical changes in the intravesical
ureter. The posterior supporting wall weakens, causing
formation of a saccule or diverticulum just below the
ureteral orifice, with shortening of the intravesical ureter.

Ureteroplasty relieved reflux in the majority of his patients.

&

Jill]

Bt R G HEERORR I E AFBEN TV LY, KB
Ri2» 5 ELOBRNBIETIZL VY, REBELOBH,
WRELUTHRIERLBRAER AT L0TH S, HiR
BRI RO AHE 2 BT 20 CME O E 4 %
w2, 3IOMEHEHET 5.

" O®

WRE &, FEEZHHEANEFRENL & OFHLN I
MTAHZEEERLTVAE. 2089 LWL, R LT
HESEOBERTH D 2, 3OHE TEHBRARE O &
IZPfE A A Lih<T v b, Gruber 2 & J U Huteh ® 14,
BN FHIIABHRE L Z (A0, FHTIEERA
JREAEVZDTHEEHMLT S, 1961FE N Edwards
DL 2612 LT, Rosenheim® [k & H I E%
GHELTW5S.

RAEWMOE R
LRME— 2 & A ITRRAIRE, AERE
Rk

¥ i
%
T (RS, i)

T i — i e 42

T & BR i o PASH

R ERE N (BRI E LB RE)

E AW (B A A8 A 1% )

T (BESEFETE TR

Hutch § &, *HEFEOSETEBLURENO 3 E T, +
WHROBEFSULTE 0N, THELBETIZIT%IC
FELALHELCVA. ARITEERARS 2R Z 5@
BIHMELEZBAL TV A, BEEHEIHEE T,
RO ED NS 5 T HERK, 203 A
MAREDHEES I 24L, ZhbaARMHRREROE
FELTHhIFTVE. £<0HE, REER2TLV
FREREHB TV .



Ross et al™ noted reflux in 39 of 101 post-traumatic
paraplegics more frequently in severe cases, and stressed
the role of infection in the development of reflux.
Kjellberg et al® detected reflux in 99 (34 %) of a series of

290 consecutive examinations of children with urinary

tract infection without demonstrable neurogenic lesions.
The relation between chronic pyelonephritis and reflux
has been stressed since 1960, and in Edwards’ report,*
42 of 55 patients with radiological signs of chronic pyelo-
nephritis had vesicoureteral reflux.

After using micturition cystography in 100 children,
Jones and Headstream® concluded reflux does not occur
in normal children. Pasquier et al'® found bladder
neck obstruction responsible for reflux in children.
Leadbetter et al'' could not detect it in normal cases
at any age. Horio! could not detect it in normal adults,
and emphasized inflammation about the ureteral orifice as
a major cause. Itis generally agreed that the phenomenon

does not occur in normal individuals.

As an aid in diagnosing this phenomenon, Winter!'?
- 1'3! or diodrast - ['3!

into the urinary bladder via catheter and measured the

instilled 3-7 pc of rose bengal

gamma ray of the I'*! over the kidneys. Leadbetter et al'!
confirmed reflux by urination cvstography 15-30 minutes
after instillation of 200 cc of 12 % sodium iodide and 30 cc
of 70% Urokon into the urinary bladder via catheter.

Gross and Sanderson'® list the following signs of
Minimal dilatation of the lower
one-third of the ureter with ureterovesical narrowing;

vesicoureteral reflux:

A mucosal saccule in either the trabeculated and non-

trabeculated urinary bladder; The ureteral “notch sign”

on the excretory urogram.
They list indications for micturition cystography as:

Ureteropelvie obstruction, or unexplained caliectasis,

pyelectasis or ureterectasis; Demonstrable or suspected
small or hypoplastic kidney; Malposition of the ureteral

orifice, duplication of ureters, or ectopic kidney.

PRESENT STUDY

In addition to the above indications, micturition cystography

has been used in cases of chronic urinary tract infection
as well. Following routine intravenous pyelography with
the patient in a 15-20 degree Trendelenburg position, he
was raised to a semi-erect position, and the pressure device
released for ureterography, then réturned to the horizontal
for cystography with a caudad tube angulation.
minutes later water or carbonated beverage was given
The patient could usually urinate, and one

Twenty

for diuresis.
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preliminary AP cystogram identified any residual urine
in the ureters or renal pelves. The two types of urinals
used were both satisfactory. The specially designed urinal
shown in Figure 1, attached to a plain low density plastic
plate, was suspended from a Bucky film holder. At mictu-
rition the patient signaled the technician to make the
exposure. The “P-O-Mat” (Picker Company), Figure 2,
includes special electrodes in its urinal which, on contact
with solution, cause a current flow. Stereoscopic exposures
were used for close sequence films. One post-micturition
film identified any residual urine in the ureters.

Case 1 (MF )

This 44-year-old housewife was healthy until 1963, when
she had a hysterectomy for uterine myoma. Persistent
pyuria was subsequently found on urinalysis. Physical
findings were within normal limits. A small number of
red and white blood cells, epithelial cells and mucus per
high power field were noted microscopically in the urinary
sediment. Urine culture showed staphylococeus epidermidis
and diphtheroids, but no acid-fast bacilli. All other
laboratory studies were normal.

Intravenous pyelogram showed a bifid right renal pelvis
and minimal deformity and dilatation of the right renal
pelvis and calyees, compatible with chronie inflammatory
disease. The left collecting system was normal. Marked
reflux of contrast material into the ureters, especially on
the right side, was seen on the micturition films with
dilatation of the proximal portion of the urethra(Figure 3).

Case 2 (M F I

This patient was symptom -free and normal on physical
examination. A small number of red and white blood cells
was noted per high power field on routine urinalysis.
Urine culture was negative for acid-fast bacilli, but showed
gram-positive staphylococcus epidermidis.  All other
laboratory findings were within normal limits.

Intravenous pyvelogram showed some lack of definition of
superior and middle calyces of the left kidney, and the
right lowermost minor calyx, compatible with an inflamma-
tory process. Slight deformities were seen in both sides
of the urinary bladder, which were accentuated during

urination, and identified as trabeculation and diverticula
(Figure 4).

Case 3 (MT IR

This 32-vear-old female with slight right hypochondrium
tenderness had no abnormal findings on physical exami-
nation. A small number of red and white blood cells,
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epithelial cells, mucus and a few calcium oxalate crystals
per high power field were found on urinalysis. Urine
culture showed staphylococcus epidermidis, Escherichia
coli and diphtheroids. All other laboratory studies were
within normal limits.

Intravenous pyelogram showed a bifid left renal pelvis.
Trabeculation and a diverticulum of the right side of the
urinary bladder was clearly demonstrated on the films
made during micturition (Figure 5).

DISCUSSION

Using this technique, vesicoureteral reflux, diverticula,
and trabeculation of the urinary bladder were well demon-
strated, since the latter [indings were accentuated during
micturition. The two types of urinals facilitated radiogra-
phy during micturition. and stereo exposures provided two
films in close sequence. The procedure was simple, and
no special skill was required.

The assurance and relaxation of the patient for urination
constituted a problem. A special enclosure or curtain is
recommended to avoid distraction and embarrassment of
the patient.

While X-ray cinematography is more advantageous with
constant observation and a continuous recording of findings
during micturition, the method described here is simple,
and a conventional radiographic unit is a good substitute
for cinematography when it is not available.

CONCLUSION

This report stresses the importance of micturition cysto-
graphy in the study of the urinary tract, and includes a
review of the literature concerning vesicoureteral reflux.
Three case reports with roentgenographic findings to
illustrate how micturition cystography can provide a most
useful supplement to routine intravenous pyelography
without retrograde introduction of contrast media are
presented. Some technical points useful in conducting
such examinations are deseribed, to facilitate demonstration
of abnormalities with ordinary radiographic equipment.
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Figure 1 The wrinal was bonded to an acrylite plale, and the laller
can be attached in position on the Buckey film holder by
means of perforations for hanging.
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Figure 2 Picker Company “P-0-Mat” urinal.
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Figure 3 Roenlgenogram showing marked vesicoureieral reflux of
media (Case 1).
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Figure 4 Roenlgenograms showing acecentuation of diverticula during micturition (Case 2).
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Figure 5 Roentgenograms showing bledder diverticulum during micturition {Case 3),
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