
SUMMARY

The authors describe a case of post-mortem tran-
scaval ureter. This is a rare congenital anomaly,
where the inferior vena cava (IVC) forms a circle
over the right ureter, in a vascular ring. In the
bibliographic survey carried out through MED-
LINE it was found that only 8 cases have been
described in the worldwide literature as of De-
cember 2004.
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INTRODUCTION

The formation of the inferior vena cava (IVC)
has its origin in a complex venous system which
develops by anastomosis between 3 pairs of em-
bryologic veins. Variations in the development of
the IVC result from the patency, atrophy or from
the disappearance of those veins (Lopes et al.,
1992).
The anomaly reported here was an occasional
finding, which seems to be very rare, as demon-
strated in our survey of the literature.

CASE REPORT

The corpse of an elderly white man, apparently
around seventy, showed a rare anatomical varia-

tion of circumcaval ureter, in which the right
ureter crossed a vascular ring formed by a du-
plication of the post-renal segment of the inferi-
or vena cava (Figs. 1 and 2).
The right kidney had a normal anatomical ap-
pearance, even though it exhibited a pyelo-
ureteral dilatation that extended until close to
one of the sides of the ring of the inferior vena
cava, shaped like an inverted “J”.
To the left, the kidney and ureter did not exhib-
it any anatomical change.

DISCUSSION

The first case of retrocaval ureter was described
by Hochstetter in 1893 (cited by Heslin and Ma-
monas, 1951). Owing of its position has been
designated retrocaval ureter, postcaval ureter,
circumcaval ureter, deflected ureter or even
preureteric vena cava (Heslin and Mamonas,
1951).
It is important to stress that the transcaval ureter
is a condition that has its origin in a venous
anomaly and not a ureteral abnormality (Randall
and Campbell, 1953).
Inferior vena cava variations are classified ac-
cording to the region of their occurrence, name-
ly: hepatic, prerenal, renal and post-renal. Ac-
cording to Huntington and McGure, the possible
variations in the post-renal segment are as fol-
lows (cited by Heslin and Mamonas, 1951, and
Lopes et al., 1992):
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Figure 1.- Anatomic finding. Black lines are silk surgical sutures used to facilitate visualization. Ao: Aorta artery; IVC: inferior
vena cava; *: accessory IVC; u: ureter.

Figure 2.- Schematic drawing for figure 1.

1- Dilated renal pelvis

2- Circle formed by inferior vena cava duplication

3- Ureter passing in front of one of the portions of the
duplication of the Inferior Vena Cava, after crossing
behind the main part of the IVC.

IVC= Inferior Vena Cava

Aorta= Abdominal Aorta

Black lines are silk surgical sutures used to facilitate vi-
sualization.
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- Type A: Retrocaval ureter
- Type B: Normal inferior vena cava
- Type C: Left inferior vena cava
- Type BC: Double inferior vena cava
- Type AB: Periureteral venous ring

The normally formed post-renal portion consists
mainly of the supracardinal vein, dorsal to the
ureter, which consequently does not deviate it or
interfere in its function. The persistence of the
dorsal posterior cardinal vein to the ureter caus-
es an expressive medial dislocation and a re-
strictive compression when the ureter moves
from a dorsolateral to a ventromedial position
around the posterior cardinal vein, following the
natural migration of the kidney towards its de-
finitive position. This situation is called retrocav-
al ureter, although it would perhaps be better
named “persistent pre-ureterical vena cava”
(Heslin and Mamonas, 1951; Randall and Camp-
bell, 1953).
The matter in hand represents an anomaly of the
AB type. This is attributable to a unilateral per-
sistence of the right posterior cardinal vein, to-
gether with the right supracardinal vein in post-
renal position, forming a double inferior vena
cava, both on the right side, with the ureter pass-
ing through the venous ring that it forms (Fig. 2).
A more specific classification for the circumcav-
al ureter was proposed in 1969, discriminating
two types (Bateson and Atkinson, 1969):

– Type I: This is the most frequent. It has the
radiological appearance of a fishhook or
“S”. The dilatation of the pyelo-ureteral
junction is interrupted next to the margin of
the IVC.

– Type II: The radiological appearance is that
of a sickle up to the level of the obstruction.
The hydronephrosis is not so severe and
seems to end exactly at the level of the IVC
wall.

Some cases are not susceptible to classification,
since they seem to lie within the existing spec-
trum between the two above-mentioned types.
Kenawi has demonstrated that of 162 cases ana-
lyzed approximately 93% of the circumcaval
ureters could be included in the type I classifi-
cation, and the remainder in type II, a propor-
tion resembling that found in a Chinese study
reporting a predominance of 94% of type I
circumcaval ureters (Kenawi and Williams, 1976;
Xiaodong et al., 1990).
In our survey of the literature, we found ex-
treme variations in the incidence of circum-
caval ureters (1:570 – Pick Anson to 1:4185 –
DeCarlo, cited by Heslin and Mamonas, 1951),
and probably none of the reports reflects the
facts reliably, although several cases were iden-
tified in human anatomy laboratories, as we

state for our own case. In the bibliographic
survey carried out through MEDLINE it was
found that only 8 cases have been described in
the worldwide literature as of December 2004
(Gazaigne et al., 2002).
On the other hand, reports on the male/female
ratio in humans coincide in the descriptions by
different authors, with about 2.8 males to each
female, in spite of the existence of reports in
disagreement. One explanation for this male
preponderance is the fact that there is a higher
frequency of male corpses in anatomy labora-
tories. Nevertheless, in a study carried out on 34
patients 27 were men and 7 were women, re-
sulting in a man/woman ratio of 3.9 (Xiao-dong
et al., 1990).
The intensity of the symptoms vary, passing from
complete absence to severe pain in colic with ir-
radiation to the ureteral stretch. In a Chinese
study (Xiaodong et al., 1990), the main clinical
presentations were pain in the right flank in all
of 34 patients; vesical irritation in 9 (26.5%), and
hematuria in 24 (70.5%). During image examina-
tions, the urography provided evidence of hy-
dronephrosis on the right side in 29 patients
(85%), being normal in only 3 of them.
Diagnosis is mainly accomplished by imaging
studies (Randall and Campbell, 1953; Heslin and
Mamonas, 1951; Bateson and Atkinson, 1969;
Kenawi and Williams, 1976; Gefter et al., 1978;
Murphy et al., 1987; Rosen et al., 1989; Xiao-
dong et al., 1990; Lopes et al., 1992; Gazaigne et
al., 2002). The kidneys, ureters and the bladder
are normal except if there is stone formation.
Kidney function tests remain unchanged. The
retrograde pyelogram shows the characteristics
described above (Types I and II). The main dif-
ferential diagnoses are retroperitoneal masses or
fibrosis, achieved with radiological examination.
Ultrasound and computerised tomography are of
great use in the evaluation of this situation be-
cause they are less invasive than explorations us-
ing contrast (Gefter et al., 1978; Murphy, 1987;
Lautin et al., 1988; Herman, 1991).
Treatment may be surgical or not, depending on
the level and severity of the hydronephrosis, on
the renal function deficit, and on the type of the
abnormality. Clinical treatment consists of peri-
odic examination, and is reserved for patients
with no evidence of infection, no stone forma-
tion, and for those without or very mild hydro-
nephrosis. Surgical treatment involves many pro-
cedures, such as section and reanastomosis of
the ureter with its distal remainder or with the
bladder; section and reanastomosis of the inferi-
or vena cava; nephrectomy and finally, support
of the inferior vena cava with pads (Lowsley,
1946; Heslin and Mamonas, 1951; Cathro, 1952;
Bateson and Atkinson, 1969; Kenawi and
Williams, 1976; Eidelman et al., 1978; Carion et
al., 1979; Xiaodong et al., 1990).

Transcaval ureter: case report and a review of the literature

61



ACKNOWLEDGEMENTS

We thank Professor Hugo Trevisan by language
review and Dr Gustavo Silveira de Castro e
Oderich for preparation of the illustration.

REFERENCES

BATESON EM and ATKINSON ED (1969). Circumcaval ureter: A
new classification. Clin Radiol, 20: 173-177.

CARION H, GATEWOOD J and POLITANO V (1979). Retrocaval
ureter: Report of 8 cases and the surgical management.
J Urol, 121; 514-517.

CATHRO AJMcG (1952). Section of the inferior vena cava for
retrocaval ureter: a new method of treatment. J Urol, 67:
464-475.

EIDELMAN A, YUVAL E, SIMON D and SIBI Y (1978). Retrocaval
ureter. Eur Urol, 4: 279-281.

GAZAIGNE J, ALKHOUJA AS, SEBE P and MOZZICONACCI JG
(2002). Transcaval ureter. Prog Urol, 12: 486-489.

GEFTER WB, ARGER PH, MULHERN CB, POLLACK HM and WEIN

AJ (1978). Computed tomography of circumcaval ureter.
AJR, 131: 1086-1087.

HERMAN TE (1991). Radiographic manifestations of con-
genital anomalies of the lower urinary tract. Radiol Clin
North Am, 29: 365-382.

HESLIN JE and MAMONAS C (1951). Retrocaval ureter: report
of four cases and review of the literature. J Urol, 65: 212-
222.

KENAWI MM and WILLIAMS DI (1976). Circumcaval ureter:
a report of four cases in children with a review of
the literature and a new classification. Br J Urol, 48:
183-192.

LAUTIN EM, HARAMATI N and FRAGER D (1988). CT diagnosis
of circumcaval ureter. AJR, 150: 591-594.

LOPES DK, HOFFMAN E, SBALCHIERO J, GROISMAN R and AZEVEDO

VP (1992). Duplicação da veia cava inferior. Rev Bras
Cir, 82: 5-7.

LOWSLEY OS (1946). Postcaval ureter, with description of a
new operation for its correction. Surg Gynec Obst, 82:
549-556.

MURPHY BJ, CASILLAS J and BECERRA JL (1987). Retrocaval
ureter: computed tomography and ultrasound appear-
ance. J Comput Tomogr, 11: 89-93.

RANDALL A and CAMPBELL E (1953). Anomalous relationship
of the right ureter to the inferior vena cava. J Urol, 34:
566-583.

ROSEN MP, WALKER TG, BRENNAN JF, BABAYAN RK and GREEN-
FIELD AJ (1989). Transcaval ureter with hydronephrosis:
radiological demonstration. AJR, 152: 793-794.

XIAODONG Z, SHUZUN H, JICHUAN Z, XIAOFENG W, GUANGDONG

M and XINGKE Q (1990). Diagnosis and treatment of retro-
caval ureter. Eur Urol, 18: 207-210.

L. Totti Cavazzola, R. Groisman* and V. Fernando de Oliveira

62


