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Rezumat

Duplicarea venei cave inferioare, posibila cauzd a unei hernii interne?
Revizuirea literaturii si prezentarea unui caz rar

Duplicarea venei cave inferioare este o malformatie congenitala
rara de extrema importanta pentru chirurgii vasculari, urologii si
radiologii interventionigti. Deseori trece neobservata si este
diagnosticata incidental la o scanare CT de rutina sau de urgenta
atunci cand apar complicatii din cauza malformatiilor congenitale
asociate. Va prezentam cazul unui pacient in varsta de 70 de ani
internat de urgenta acuzand dureri abdominale care a fost
diagnosticat cu ocluzie intestinald din cauza unei hernii para-
duodenale stangi, asociata cu duplicarea venei cave inferioare.
Revizuirea literaturii a condus la concluzia ca duplicarea venei
cave inferioare nu este cauza hernii paraduodenale stangi.

Cuvinte cheie: duplicarea venei cave inferioare, hernia para-
duodenala stanga, ocluzie intestinala

Abstract

Duplication of inferior vena cava (DIVC) is a rare congenital
malformation of extreme importance for vascular and urology
surgeons, interventional radiologists. Oftentimes it goes unnoticed
and 1s diagnosed incidentally at a routine or emergency CT-scan
when complications occur due to associated congenital malforma-
tions. We present a case of a 70-year-old male patient who was
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admitted into the emergency room (ER) accusing abdominal pain. He was diagnosed with an
intestinal obstruction due to a left paraduodenal hernia (LPDH), associated with a DIVC. The
reviewing the literature led to concluding that DIVC is not the cause of LPDH.

Key words: duplication of inferior vena cava, left paraduodenal hernia, intestinal obstruction

Introduction

The inferior vena cava (IVC) develops during
the 4™ and the 8™ week of gestation. Its intri-
cate development can cause abnormalities
such as posterior cardinal veins, subcardinal
veins, supracardinal veins, persistent left IVC,
DIVC, situs inversus, left retroaortic renal
vein, left circumaortic renal collar, scimitar
syndrome, and IVC agenesis which are
incidentally diagnosed or in some cases can
cause blood clots formation, abnormal
blood flow, even back pain (1). DIVC is a rare
vascular malformation of utmost importance
for certain medical specialties such as
vascular surgery, radiology, urology. Usually, it
is discovered during retroperitoneal surgeries
or during thromboembolic therapy (2). The
incidence of DIVC is estimated between 0.2-
3% and oftentimes the differential diagnostics
are retroperitoneal cyst or lymphadenopathy,
aortic aneurism (3). DIVC can be associated
with another rare congenital malformation of
the gut namely an internal hernia (IH), a
LPDH. In this paper, we want to find out if
there is correlation and causation relationship
between the two entities by reviewing the
literature.

Case report

A 70 year-old male patient was admitted
presenting intense abdominal pain, nausea,
vomiting, loss of appetite. Physical examina-
tion revealed a distended abdomen, intense
left hipocondrium and flank pain, accentuated
epigastric and mesogastric tympanism, ileus
and negative rectal examination. Personal
history of high blood pressure and of varicose
veins. Blood results showed leucocytosis

(12,87.10°11), neutrophilia (86,88%, respectively
11,00.10% pl) and hyperglycemia (181,00 mg/dl).
An abdominal and pelvic CT-scan showed a
proximal jejunum malrotation in the left
hipocondrium/flank, distended and decalibrated
small bowels with stasis and hydroaeric levels
but no pneumoperitoneum. The preliminary
conclusion was upper intestinal obstruction
through a LPDH. CT-scan showed another
congenital malformation: DIVC (#ig: 1). Axipho-
subumbilical laparotomy was performed,
adhesiolysis carried out. A normal ileum and
entrapment with strangulation of the proximal
jejunum was discovered (Fig. 2 in the
left paraduodenal foramen (LPDF)(Fig. 3.
Kelotomy was perfomed, the defect was
closed with nonresorbable separated sutures, a
subhepatic drainage inserted, abdominal wall
closure performed along with skin suture and
wound dressing. Postoperative recovery was
uneventful, with food intake on day 4, removal
of subhepatic drainage and the patient
discharge on postoperative day 8.

Discussion

Embryologically, Bedel C et al. describes the
most common theory or first theory based on a
sequential and systematic development of IVC
that takes place when there is regression of
three paired veins. DIVC occurs when there is
failure of regression of the left supracardinal
vein early in gestation causing two large veins
on either side of the aorta that oftentimes fuse
frontward at the level of the renal arteries to
become the suprarenal IVC and is usually
associated with renal congenital malforma-
tions. There are 15 types of DIVC which
mostly occur in animals but are rarer with a
prevalence of 0.2-9%: the retroaortic left renal
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Figurel. Above: LPDH (white arrow) and DIVC (blue arrows). Below: each of the renal veins draining in
its homolateral IVC

Figure2.  LPDH Figure 3. LPDF
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vein, left IVC, the absence of the hepatic
segment of IVC (4). After a thorough review of
the literature Nastis K et al. render the
following classification of DIVC: type I or
major duplication with two bilaterally
symmetrical trunks with a preaortic trunk of
the same caliber, type II or minor duplication
with two bilaterally symmetrical trunks, but
smaller than the preaortic trunk, type III or
asymmetric duplication with small left IVC,
larger right IVC and even larger preaortic
trunk. They go on describing the second theory
or the sacrocardinal theory that the chief role of
the supracardinal veins is connected to the
formation of the azygos and hemiazygos veins,
when a new couple of veins or sacrocardinal
veins (which are the last to form) is accredited
the formation of the IVC instead. Still the
formation of IVC remains unclear and
complex (5). Shaha P et al. presents a case of a
22-year-old nulliparous female patient with
intermittent abdominal pain for 5 months
that intensified in the last 5 days prior to
admission. Imaging revealed pyosalpinx with
left ovarian cystic lesion, DIVC with crossed
fused renal ectopia with a monourether and
malrotation of the gut. The team observed
DIVC is associated with genitourinary malfor-
mations such as pyelouretheric dilatation,
retro-aortic left renal vein, circum-aortic renal
vein known as ‘venous collar’, cloacal exstrophy
and horseshoe kidney (6). Coskun A et al.
presents a case of a 16-year-old patient with
progressive dysmenorrhea, pelvic pain in the
first years after menarche and persistent
vaginal spotting after menstruation. Imaging
revealed uterus didelphys with obstructed
unilateral vagina, ipsilateral renal agenesis,
DIVC high-riding aortic bifurcation and
malrotation of the gut (7).

Embryologically, the malrotation of the gut
is the 270° complete or partial failure of coun-
terclockwise rotation of the midgut around the
superior mesenteric pedicle (8). The fossa of
Landzert is located between the fourth part of
the duodenum, the posterior peritoneum, the
inferior mesenteric vein, and left branches of
the middle colic artery. It is formed when the
lower mesentery with the parietal peritoneum

fail to fuse, develops into the descending and
transverse mesocolon causing a failure of
rotation of the bowels which tend to be
entrapped through this unusual aperture of
the colonic mesentery (9,10). Welch classifies
IH in eight main types according to the
entrapped abdominal content and according to
the location of the orifice ranking the LPDH as
first in the list:la: LPDH, 1b: right PDH,
2: foramen of Winslow hernia; 3: pericaecal
hernia; 4: sigmoid-mesocolon-related hernia;
5! ‘transmesenteric hernia; 6: transomental
hernia; 7:supravesical and pelvic hernia (11).
Pathophysiologically, it is believed that
Neubauer was the first to describe PDH stating
that the main cause is a defect in peritoneal
development, after whom Treitz described folds
and fossae through which retroperitoneal
hernias occur. Added to that, there are two
interesting theories as to how PDH occur:
Moynihan’s theory states the return of the
bowel back to the abdominal cavity and
the fusion of the dorsal mesentery with the
posterior abdominal wall generate a condition
known as “physiological adhesions” which
causes the development of folds and
fossae with Landzert fossa and Waldeyer fossa
being the two major ones which “gradually
enlarge” causing the formation of PDH but
Andrews' theory questioned the gradual
enlargement of the fossae even though he
agrees with the folds and fossae fusion theory,
attributing the condition to the fusion faults of
peritoneum, which entrap the small bowel
under the maturing colon (12).

There is no specific treatment of DIVC. It is
asymptomatic, is diagnosed incidentally or
when such patients develop complications
associated with concomitant congenital
malformations such as abdominal and/or
pelvic pain due to intestinal obstruction,
genitourinary complications (trauma of the
ectopic kidney, hydronephosis, pyelourether),
dysmenorrhea. Garg MK et al. reported a case
of a 43-year-old male patient with deep venous
thrombosis (DVT) due to the varied coagula-
tion mutations and was incidentally
diagnosed with DIVC when performing
catheter-directed thrombolysis with prophy-
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lactic IVC filter placement. Phlebography is
deemed the “gold standard” for diagnostic but
it is invasive (13). It is done only when
fluoroscopy-guided catheter-directed throm-
bolysis is intended otherwise a routine
CT-scan is enough (14). Because DVT seems to
be directly associated with DIVC because of
retrograde stasis, therefore an iliocaval
stent 1s recommended in patients with non-
thrombotic iliac vein injuries, in those with long-
lasting post-thrombotic iliocaval illness with
poor quality of life and in those with a
remaining thrombosis after thrombolysis for
acute DVT (15).

Conclusions

DIVC is a rare congenital malformation which
1s incidentally diagnosed and must be dealt
with thoroughly and carefully especially
during vascular or urological surgeries, inter-
ventional radiology. Because it is mostly
asymptomatic, it is oftentimes diagnosed after
early or late onset of complications of associated
congenital malformations. DVT seems to be
closely linked to DIVC. Genitourinary
congenital malformations are the most
common associated congenital malformations
with DIVC and in rare cases with malforma-
tion of the gut ie. malrotation of the gut.
DIVC 1is diagnosed during a routine
CT-scan but can also be diagnosed during
phlebography and does not require any
specific treatment but only that of complica-
tions of associated congenital malformations.
After reviewing the literature, we conclude
correlation is not causation, DIVC and LPDH
are two separated entities with two separate
embryological origins that happen to be
diagnosed at the same time. Although our
patient had a medical history of varicose
veins, he didn’t report having DVT in the past.
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