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Abstract

Transposition of inferior vena cava, or, left-sided inferior vena cava (LS-IVC) is a rare clinical entity, in which the inferior vena cava
ascends along the left side of the abdominal aorta. Literature contains mainly clinical case reports. Although it is usually not associ-
ated with clinical symptomatology, this anomaly should be detected during preoperative planning to avoid iatrogenic injuries intraop-
eratively. We present a case of left-sided inferior vena cava encountered during laparoscopic lymphadenectomy in a 45-year-old man
with previous laparoscopic hemicolectomy due to colon adenocarcinoma. Preoperative CT abdomen revealed the left-sided location
of infrarenal IVC and laparoscopic trans-peritoneal aortic lymphadenectomy was decided. Intraoperatively, transposition of inferior
vena cava was confirmed in accordance with the CT findings. Resection of lymph node block was conducted with no complications and
with minimal blood loss. The postoperative course was uneventful, and the patient was discharged from the hospital the day following
surgery. In conclusion, transposition of the inferior vena cava, although rare, constitutes an anatomical variant that should be identi-
fied preoperatively to decrease intraoperative risks. Several anatomical variants have been associated with left-sided inferior vena cava.
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INTRODUCTION

Transposition of the inferior vena cava (IVC), also known
as left-sided inferior vena cava (LS-IVC), is encountered
in 0.2%-0.5% of the general population.!!! The literature
contains mostly individual case reports. This condition is
usually asymptomatic. However, when symptoms are pres-
ent, they usually include thrombosis and thromboembolic
events.!?! Preoperative diagnosis of LS-IVC is fundamental
in planning and performing surgical procedures with par-
ticipation of anatomical structures in close proximity to

vena cava in order to diminish the risk of vascular injury.[!)
In preoperative planning, CT imaging evaluation holds a
key role in identifying the aforementioned vascular variant.
We report a case of left-sided inferior vena cava in a pa-
tient who presented with colon adenocarcinoma metastasis
in para-aortic space, adjacent to the vascular variant. The
following case report is presented in accordance with Sur-
gical CAse REport (SCARE) guidelines.!® The patient was
fully informed, and written informed consent for publica-
tion of the current case report and accompanying images
was obtained. Copies of the written consent are available
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for review by the Editor-in-Chief of this journal. We also
review the relevant literature regarding the clinical signifi-
cance and management of LS-IVC during minimally inva-
sive procedures.

CASE DESCRIPTION

A 45-year-old man underwent laparoscopic left hemicol-
ectomy due to adenocarcinoma of the left colic flexure two
years ago. The stage of the neoplasia was T3NOMO according
to the eighth edition of the Union for International Cancer
Control (UICC) / TNM system and none of the total of 35
lymph nodes harvested revealed a metastatic disease. How-
evet, adjuvant chemotherapy followed due to high-level mi-
crosatellite instability. The patient’s past medical and surgical
history was unremarkable. In the routine 1-year follow-up, a
metastatic lymph node block lesion was noticed in the retro-
peritoneal para-aortic region, finding confirmed to be hot in
the positron emission tomography - computed tomography
(PET-CT). The abdominal computed tomography (CT) re-
vealed also transposition of the inferior vena cava, ascending
on the left side of the abdominal aorta up to the left renal
vein (Figs 1, 2). Above that level, IVC crosses the abdomi-
nal aorta anteriorly and ascends to its right side as a normal
prehepatic segment. Conjunction of left and right common
iliac veins formed the left-sided inferior vena cava. Anato-
my of the inferior mesenteric vessels, sigmoidal vessels and
left ureter presented no variations. Bearing the rare vascular
variant presented in this patient, therapeutic laparoscopic
trans-peritoneal aortic lymphadenectomy was performed us-
ing a 3-port technique in our academic institution (Figs 3,
4). A camera Hasson port was inserted above the umbilicus
using an open technique. Then, pneumoperitoneum was es-
tablished using a pressure of up to 13 mmHg of carbon diox-
ide. The surgeon mainly stood between legs, with the patient

Figure 1. Abdominal CT scan (coronal plane). The presence of
left-sided inferior vena cava is noted, ascending on the left side of

the subrenal segment of the inferior vena cava.

r

Figure 2. Abdominal CT scan (axial plane) revealing the para-
aortic lymph node mass and the transposition of inferior vena
cava, as well as the conjunction of the left renal vein to the left-
sided inferior vena cava. White arrow indicates the left-sided in-
ferior vena cava.

Figure 3. Para-aortic lymph node metastasis. Intraoperative im-
age prior to excision.

Figure 4. Para-aortic lymph node metastasis. Close relationship

of the lymph node mass with the great vessels.

in split leg position, for mobilization of lymph node tissue.
Intraoperatively, the left-sided IVC was identified, together
with other retroperitoneal structures, including the infrarenal
segment of the aorta, the left ureter, and the left gonadal ves-
sels (Fig. 5). No intra-operative complications were noticed.
The estimated blood loss was less than 100 ml and operative
time was 60 minutes. Postoperative course was uneventful
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Figure 5. Intraoperative result after excision of lymph node me-

tastasis. Transposition of inferior vena cava, known from preop-
erative imaging, is confirmed.

and the patient was discharged from hospital the day follow-
ing surgery with satisfactory recovery. Histology confirmed
metastatic lymph nodes derived from colon adenocarcinoma.
After 6 months, the follow-up abdominal CT revealed ab-
sence of local recurrence or distal metastasis.

DISCUSSION

Inferior vena cava is the main venous route for blood re-
turn from the pelvis, abdomen, and lower extremities.!*! It
is formed by the conjunction of right and left iliac veins at
the level of L5 vertebrae, ascending to the right of the aorta
and the right anterolateral aspect of the vertebral column,
reaching finally the right atrium after passing through the
diaphragm.®) During the fourth week of gestation, three
pairs of venous systems named common cardinal, umbili-
cal, and vitelline veins are responsible for the venous return
of the embryo. In the following weeks, anastomosis and
regression of paired subcardinal, supracardinal, and poste-
rior cardinal veins give rise to inferior vena cava. Congen-
ital variations of IVC are found in 3% of the population.[®!
Main anatomic variants of IVC include duplication of IVC,
left-sided IVC or transposition of IVC, retroaortic IVC,
absence of infrarenal IVC, and interrupted IVC with azy-
gos. A combination of regression of the right supracardinal
vein with retention of left supracardinal vein gives rise to
left-sided inferior vena cava.l*!

The prevalence of left-sided inferior vena cava in the
general population is as high as 0.5%, while the true prev-
alence of IVC is likely to be underestimated.l”! Typically,
left-sided inferior vena cava ascends at the left side of the
aorta up to the level of the left renal vein. Afterwards, it
passes usually anteriorly to the aorta and continues as a
right-sided IVC.[8! Transposition of IVC can be found in-
cidentally during intra-abdominal imaging investigation
of other pathologies, such as in the present case, or may
be encountered during retroperitoneal abdominal surgery,
which involves the hazard of iatrogenic hemorrhage.[®) A
complete transposition of the IVC to the left both in its sub-

Lymphadenectomy in a Patient with IVC Transposition

renal and suprarenal segments with hemiazygos continua-
tion has been rarely reported.”) Inferior vena cava has been
presented in association with several anatomical variations,
including persistent descending mesocolon!®), right isom-
erism, asplenial®l, as well as other IVC variations.

Transposition of inferior vena cava is usually asymp-
tomatic and is encountered as an incidental finding during
abdomen imaging or laparoscopic procedures for oth-
er pathologies. However, patients with IVC variants face
an increased risk for deep vein thrombosis!®!, so inferior
vena cava transposition should be included in the differ-
ential diagnosis of vein thrombosis of unknown origin!?.
Pathophysiological mechanisms of thromboembolic events
include changes in blood flow and vascular compression.!”!
Many authors highlight the possible benefit of anticoag-
ulant therapy in young patients with anomalies of IVC
system, since up to 5% of acute idiopathic DVT in young
patients may be caused by IVC abnormalities.!'” Rarely,
left-sided IVC can be presented as nutcracker syndrome
due to compression of IVC between the aorta and the su-
perior mesenteric artery.l'!) Many patients with left-sided
IVC also report symptoms of lower back pain and lateral
displacement of the right ureter.!') In addition, rupture of
abdominal aortic aneurysm into a left-sided IVC has been
reported in the literature.!!"’

The meticulous study of preoperative images by both ra-
diologists and surgeons may minimize the potentially fatal
injuries a left IVC may entail.*) Contrast-enhanced coronal
and axial CT images provide a useful tool for visualizing
the route of left inferior vena cava and its relationships with
renal veins!® and CT has been proved superior to ultra-
sound for identification of IVC abnormalities, while MRI
offers similar outcomes to CT while overwhelming the risk
of contrast-induced nephropathy'®..

The clinical significance of transposition of inferior vena
cava is profound, since a left-sided IVC not diagnosed pre-
operatively entails a risk for iatrogenic injuries. Particular-
ly, a left-sided IVC could be misdiagnosed as left-sided pa-
ra-aortic lymphadenopathy, neoplasia, or a dilated gonadal
vein, leading to fatal injuries. Procedures during which
left-sided inferior vena cava is an inherent hazard include
portosystemic shunt placement, IVC ligation, abdominal
aortic aneurysm repair, left-sided nephrectomy, and renal
transplantation, oblique lumbar fusion or IVC filter place-
ment, as well as procedures performed in retroperitoneal
space or organ retrieval surgery for transplantation.[*8! In
addition, staging or therapeutic aortic lymphadenectomy is
a standardized procedure commonly performed by general
surgeons, urologists, and gynecologists; thus, the route and
presence of congenital anomalies, such as transposition of
the IVC, should always be kept in mind during preopera-
tive evaluation and should be followed by cautious manip-
ulations in the preaortic area.[!

As previously reported, literature contains numerous
reports of abdominal surgical procedures in patients with
left IVC. However, they mainly include surgical procedures
for urological diseases, such as left renal cell carcinoma,
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primary aldosteronism, and donor nephrectomy. On the
contrary, little is known about gastrointestinal surgical
procedures in patients with left-sided inferior vena cava.!!?!
Fujiwara et al. reported a case of a patient with a left-sided
IVC who underwent laparoscopic-assisted sigmoidectomy
with D2 lymphadenectomy and preservation of the inferi-
or mesenteric artery. No intraoperative complications were
reported, except for awkwardness in handling the surgical
laparoscopic instruments for lymph node dissection along
the IMA due to the presence of the right-left inversion. No
difficulty was described during colon mobilization, lymph
node dissection or specimen extraction. In addition, no
modification of trocar locations, operator position or sur-
gical technique differed from those in orthotopic patients.
However, for D3 lymph node dissection or para-aortic
lymph node dissection, authors suggest to change the dis-
tance from the trocar to the target tissue and the axis of the
surgeon’s instruments and the operator position between
patient’s legs, as performed in our case, in order to achieve
negative margins.'? In addition, Dimitru and colleagues
reported a case of left open colectomy for a moderately
differentiated (G2) sigmoid adenocarcinoma in a patient
with a left accessory inferior vena, with no intraoperative
or postoperative complications.!'¥! Similarly, Matsunaga et
al. reported an uncomplicated case of open sigmoidectomy
in a patient with incidental finding of the left-sided inferior
vena cava. Finally, Furutani and his team report the case
of a 66-year-old woman with duplication of the inferior
vena cava that underwent high anterior laparoscopic resec-
tion for rectal cancer and lung metastasis. Intraoperatively,
blood loss was minimal and the duplicated inferior vena
cava was not visualized since the pre-hypogastric nerve fas-
cia was preserved, and the surgery was performed safely.!'*]

CONCLUSIONS

Transposition of inferior vena cava, or left-sided inferior
vena cava, is a rare congenital vascular anomaly that is
usually an incidental finding in computed tomography.
In addition, in cases of preaortic recurrence or metastasis,
laparoscopic aortic lymphadenectomy is a skill-demanding
and complex treatment option that requires knowledge of
retroperitoneal anatomy and relevant variants, since vas-
cular anomalies not diagnosed precisely could be fatal. We
highlight the safety and feasibility of laparoscopic aortic
lymphadenectomy for the treatment of metastatic colon
cancer in patients with a left-sided IVC, given the preop-
erative imaging confirmation of vascularization variation
and the careful planning and performance of the surgical
procedure.
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Pe3tome

TpaHcmosuiys HIDKHEN [0JI0/ BEHBI, WM JIEBOCTOPOHHeI HyvKHeil onoit BeHsl (LS-IVC), sBsercs peakoit KIMHu4ecKo Gpopmoii,
IIpY KOTOPOJI HIDKHAA 11071asl BeHa IIOJHMMAETCA BJO/Ib JIEBOJI CTOPOHBI GPIOIIHOI a0pThI. JIuTepaTypa COfepKNUT B OCHOBHOM OIIM-
CaHMA KIMHUYECKUX caydaeB. XOTsA 3TO OOBIYHO HE CBA3AHO C KIVHIYECKON CYMIITOMATHMKON, 3Ty aHOMAJIMIO CIefyeT BBIABUTD BO
BpeMs IPefoNepaIIOHHOTO IIAHMPOBAHMsA, YTOOBI M306€KaTh ATPOTEHHBIX IIOBPEXX/ICHNII BO BpeMs olepalui. Mbl IpeficTaBIieM
CIIy4ail JIeBOJI HYDKHeT II07I0il BeHbI, 0OHAPY)KEHHBIN BO BpeMs JIAIAPOCKOIMYECKON MnM}asieHIKTOMIUN y 45-71eTHEr0 MY>KUMHBI,
TIepeHECIIETO paHee JIANAaPOCKONMNYIECKYI0 TeMUKOTISKTOMMIO 110 TIOBOJY a/ieHOKAapLIMHOMBI TOICTON KuKK. Ha npegonepannonHoit
KT 6proniHoit HoIocTH OBIIO BBIABIEHO IEBOCTOPOHHEE pacnonoeHne nHdpapenansHoit HITB, 1 6bU10 IPUHATO pellieH e O Tanapo-
CKOIMYECKOJT TPaHCIepUTOHeaTbHOI a0pTaIbHOM uMbaeHsKToMuu. VIHTpaonepanonHo mo fanHbiM KT nogreepykieHa TpaHcmno-
3MIIMA HYDKHEN 1101071 BeHBbl. Pesek1iiio 6110ka bl muMbaTIdecKoro ysjia IpoBe/n 6e3 0CIOKHEHNMIT M ¢ MMHMMA/IbHON KPOBOIIOTEpeli.
ITocneornepalioHHOE TeYeHMe IIPOTEKano 6e3 OCTOXKHEHMI, AI[VIeHT ObUI BBIIMCAH 13 CTAI[YIOHAPA Ha CJICYIOLIMNII IeHb II0C/Ie Olle-
paru. B 3aK/i0ueH e, TPaHCIO3UIVIA HYDKHE IT0JI0J BEHBI, XOTS ¥ BCTPEYaeTCs PeIKo, IPefCTaBIAeT CO00JT aHaATOMIYeCKIIT Bapy-
aHT, KOTOPBII CIefyeT BBIABUTD JO OIepalyiy, YTOObI CHM3UTD MHTPAOIepalioHHble pucKy. HeckombKko aHaTOMIYECKIX BApMaHTOB
CBAI3AHBI C JIEBOI HVDKHEN ITOJION BEHOIA.

KnioueBble cnoBa

JIeBOCTOPOHHASA HIDKHAA II071asl BEHa, JIAIIapOCKOMMYecKas nMMQaZieHsKTOMMA, TPAHCIIO3ULUA HYDKHEI! 110710 BEHbI, aHOMasIUu
HIDKHEI TI0710¥1 BeHbI, KIVMHWYECKNIA Cly4dan
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