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Surgical approach to the suprarenal abdominal aorta

AWM. The surgical approach to the pararenal aorta can be performed through a midline laparotomy or retroperitoneal
approach. The current paper reports the techniques for the suprarenal aortic approach, through the review of technical
literature on this topic.

METHODS. Forty-six out of 82 technical papers regarding the surgical approach to the suprarenal aorta were reviewed,
Jocusing on relevant technical details, such as the position of patient, type of incision, aortic approach and anatomical
limitations.

RESULTS. The left retroperitoneal abdominal approach offers numerous advantages, mainly observing some modifications
of the original technique (9th intercostal space incision, short radial frenotomy, section of the inferior mesenteric artery).
The traditional transperitoneal access, through a midline or bilateral subcostal incision with retroperitoneal medial vis-
ceral rotation, is best indicated when an unrestricted approach to the right iliac arteries is needed, but it can be more
challenging in patients with “hostile abdomen”, for which a retroperitoneal route is probably more appropriate.

A more aggressive surgical approach through a 7th-9th space thoracolaparotomy, combined with semicircunferential freno-
tomy, should be strongly recommended to provide a safe suprarenal aortic aneurysm repair in high risk patients, who
often require adjunctive procedures, such as selective visceral perfusion and left heart bypass.

CONCLUSIONS. Many technical options can be used to approach the suprarenal aorta, but none can be “radicalized’.
The surgical strategy must be individualized according to the anatomo-clinical characteristics of the patient and aneurysm
morphology as well.

Kty worDs: Abdominal aorta, Aortic aneurysm, Surgical approach

The surgical approach to the aorta is usually performed
through a transperitoneal midline laparotomy, tradition-
ally used for open repair of aortic aneurysms and obstruc-
tive aortofemoral revascularization. The retroperitoneal
approach for abdominal aortic repair can offer numer-
ous advantages in case of suprarenal extension of the
aneurysm as well as in complex cases (inflammatory
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aneurysm, aneurysm associated with horseshoe kidney,
hostile abdomen for previous interventions or presence
of stoma). The “classical” surgical principles concerning
alternative options for aortic exposure has to be consid-
ered as extremely important, mainly when surgery is
reserved for complex aneurysms that are not susceptible
to the endovascular treatment. Moreover, as a result of
wide use of EVAR, many challenging cases of stent-graft
failure will need to be treated in the near future, requir-
ing surgical expertise both in elective and emergency set-
ting. On the basis of a previous Editorial Symposium
on the pararenal aorta !, the current paper aims to illus-
trate the actual techniques for the suprarenal aortic
approach, through the review of some seminal contri-
butions of the world literature on this topic.
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Historical background

Although the first aortic aneurysm ligation was per-
formed retroperitoneally in 1834 in Cape Town, South
Africa ? and the first prosthetic correction of an aortic
aneurysm was performed retroperitoneally by Dubost in
1952 3 the midline laparotomy has been traditionally
preferred to the retroperitoneal route for aortic repair,
despite its limitations in the control of the para-
suprarenal tract. Indeed, an unrestricted aorta exposure,
through a thoracoabdominal incision and medial viscer-
al rotation anterior to the left kidney, was originally pro-
posed by Debakey, Creech and Morris in 1956 4, but the
merit of having identified a less invasive alternative
approach to the pararenal aorta should be recognized to
Charles Rob, who used a totally retroperitoneal aortic
route in 1952, describing the technical details in 1963 °.
Other experiences with the Rob’s technique were later
reported by Stipa and Shaw, mainly to treat obstructive
aortic disease °.

“Classic” retroperitoneal approach

In order to achieve a more extended aortic exposure of
the suprarenal tract, Williams and Ricotta proposed some
important modifications to the Rob’s original technique,
in terms of patient’s position and type of incision 71°.
— Position of patient: left thoracotomy (70-80°), with
pelvis rotated as horizontally as possible (Fig. 1A).

— Incision: curvilinear, from the medial margin of the
rectal muscle, below the umbelicus, to the 10th-12¢th rib,
depending on the need for proximal aorta exposure, with
facoltative rib resection (Fig. 1B).

— Approach: retroperitoneal, behind the left kidney with
section of the left diaphragmatic crus (Fig. 2), or ante-

Fig. 1: Retroperitoneal approach according to Williams: A) Position
of patient; B) Incision line.
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Fig. 2: Retroperitoneal exposure of abdominal aorta, behind the left
kidney (10). Reprinted with permission, Societd Editrice Universo,
Roma 1977

Fig. 3: Retroperitoneal approach according to Sicard: A) Position of
patient. B) Incision line.

rior to the left kidney to have a better control of supe-
rior mesenteric artery and right renal artery.

— Limitations: restricted control of the right iliac artery.
Using the retroperitoneal approach through the 10th
interspace, an excellent exposure of the suprarenal aorta
can be obtained, including the distal thoracic aorta. If
the pleura is accidentally entered, can be easily repaired
at the end of closure.

In 1987 Sicard reported an alternative to the Williams’
technique, modifying the incision and the position of
patient 1.

— Position of patient: supine, with left chest obliqued at
30-40° (Fig. 3A).

— Incision: curvilinear from the right abdominal quad-
rant, below the umbelicus, to the 11th-12th rib, pass-
ing 5 cm medially to the left superior anterior iliac spine
(Fig. 3B).
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— Approach: retroperitoneal, anterior to the left kidney,
with section of the left diaphragmatic crus and eventu-
al ligature of the inferior mesenteric artery (Fig. 4).

— Limitations: restricted control of the suprarenal aorta.
Although, a randomized study by Cambria showed no
evidence of superiority of the anterolateral retroperitoneal
route described by Sicard 2, later on, Shepard confirmed
the advantages of the posterolateral approach according
to Williams, to treat complex aortic reconstructions '® .
Similarly, the Albany group reaffirmed the value of the
Williams® technique, reporting in 1996 an important
series of aortic reconstructions performed retroperi-
toneally (n. 2340), both in elective and in emergency
setting '4. This group outlined some surgical details con-
cerning the position of patient (left thoracotomy posi-
tion 45-60°, with pelvis rotated to 20-30°) and other
technical specifications to gain a safe retroperitoneal aor-
tic control (management of the lumbar arteries, free
mobilization of the left kidney in any direction through
the section of the ascending lumbar vein, approach to
the right renal artery, surgical route to have a quick
suprarenal clamping in case of ruptured aneurysm).

The retroperitoneal approach in the 3rd millennium

The New York group has reported some modifications
to the Williams™ retroperitoneal approach, with the aim
to improve the suprarenal aortic control .

— Position of patient: left thoracotomy (Fig. 5A).

— Incision: S-curvilinear, from the lateral margin of the
rectus muscle, below the umbelicus, to the 9th inter-
costal space, with partial resection of the 10th rib, with-
out frenotomy (Fig. 5B).

Fig. 4: Retroperitoneal exposure of abdominal aorta, with the left
kidney remaining in its bed (10). Reprinted with permission, Societa
Editrice Universo, Roma 1977
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Fig. 5: Retroperitoneal approach according to Shaw: A) Position of
patient. B) Incision line.

Fig. 6: Laparotomy approach to the abdominal aorta: Midline lapa-
rotomy. Al) Upper extension to the third inferior of the sternum.
Subcostal bilateral laparotomy (rooftop incision).

— Approach: retroperitoneal, behind the left kidney, with
section of the diaphragmatic crus.

— Limitations: restricted control of the right renal artery
and right iliac artery (contralateral access to the right ili-
ac axis, if necessary).

Currently the extraperitoneal approach through the 9th
intercostal space, is considered to be more appropriate
for a safe control of the suprarenal aorta, with reason-
able surgical trauma 7.

An alternative retroperitoneal route to the aorta, using a
midline incision, was initially proposed by Nakajima !
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in 2000 '8, and recently reintroduced with modifications
by the Mayo Clinic group . The procedure consists of
a fully extraperitoneal approach through a midline access,
that allows a good accessibility to the aorta and bilater-
al iliac axis, with lesser trauma to the muscle wall com-
pared to the left flank incisions. However, as reported
by the same promoters of this technique, this operation
needs prolonged surgical times (approximately 9 hours),
suggesting a relevant complexity of the procedure 1.
Following the enthusiasm for minimally invasive tech-
niques, a video-assisted retroperitoneal mini-approach has
been proposed to treat abdominal aortic aneurysm by
the Marseille group 2°. However, this procedure seems
to be not completely safe for the suprarenal tract and
should be exclusively considered in selected cases of aor-
tic aneurysm.

The laparotomy route

The midline transperitoneal laparotomy does not always
allow a safe vascular control of suprarenal aortic
aneurysms and hostile aortic neck, leading to clamp-
induced injuries and/or embolization in the visceral arter-
ies. Basically, it is possible to provide an extensive prox-
imal, through the division/full mobilization of the left
renal vein and supraceliac aortic clamping 2!*2, but oth-
er surgical options may be considered. An actractive alter-
native to have a complete abdominal aorta exposure is

Fig. 7: Left to right medial visceral rotation (MVR), with the left
kidney remaining in its bed (10). Reprinted with permission, Societa
Editrice Universo, Roma 1977.
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Fig. 8: Laparotomy approach to improve the anatomical exposure
during the MVR procedure: A) Position of patient. B) Incision line.
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Fig. 9: Thoracolaparotomy approach to Type IV TAAA: Extrapleural
route with short radial frenotomy and retroperitoneal visceral rota-
tion. Intrapleural route with semicircular frenotomy and intra/retro-
peritoneal visceral rotation, with or without visceral perfusion.

the medial visceral rotation (MVR), proposed by Mattox
in the 70s and successively popularized by Stoney after
an initial experience with the thoraco-retroperitoneal
approach 2326,

— Postion of patient: supine.

— Incision: midline or bilateral subcostal laparotomy (Fig. 6).
— Approach 1: mobilization of the left colon anterior to
the kidney, with medial mobilization of the viscera, after
section of the peritoneal reflections, including the left
triangular ligament (Fig. 7).

— Approach 2: mobilization of the left colon behind the
left kidney, with full mobilization of the left renal vein
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to have an unrestricted exposure of suprarenal aorta,
avoiding the tedious dissection of the periaortic tissue
close to superior mesenteric artery and celiac axis.

— Limitations: manipulation of the viscera, length of the
procedure.

Eventual iatrogenic damage due to the excessive traction
on pancreas and spleen during MVR, can be avoided
with the aid of a partial lower sternotomy or an antero-
lateral thoracotomy to the 6th space and radial section
of the diaphragm, as suggested by Kieffer and others
2728 According to Cind and Mastracci ¥, a slight ele-
vation of the left chest (30-60°) associated to the 6th
intercostal anterolateral incision, may improved the
anatomical exposure during the MVR maneuvers per-
formed in supine position Fig. 8. A procedure of MVR
can also be used from the right side, by means of full
mobilization of the ascending colon and Kocher maneu-
ver, as formerly reported by Cattell and Braasch in 1960
30, resulting a paracaval aortic approach particularly
actractive in case of post-surgical aorto-enteric fistula or
major abdominal vascular trauma 3132,

Approach to type IV thoracoabdominal aneurysm

The most popular approach to type IV thoracoabdomi-
nal aortic aneurysm (TAAA) consists of an incision from
9th to 11th rib, associated to a short radial frenotomy
and retroperitoneal visceral rotation 3¥3°. Conversely,
some groups 33 prefer a two-cavities approach through
an incision from 7th to 9th intercostal space with semi-
circular frenotomy, which allows a larger surgical site
and the possibility of performing adjunctive procedures,
such as selective visceral perfusion and left heart bypass
(Fig. 9).

John Wolfe proposed in 1995 a full laparotomic
approach, through bilateral subcostal access (“rooftop” or
“chevron” incision), combined to MVR, in an effort to
reduce the respiratory complications after thoracolaparo-
tomy “°. Despite some issues concerning the aortic expo-
sure and increased blood losses due to the MVR 4!, this
approach can be used in many patients candidated to
open correction of type IV TAAA, mainly in those with
favorable anatomy 364244,

Final anatomo-surgical considerations

The surgical strategy to approach the suprarenal aorta
must be individualized according to the patient’s anato-
mo-clinical features and aneurysm morphology as well.
The retroperitoneal abdominal approach from the left
flank, behind or in front of the left kidney, offers numer-
ous advantages, providing an unobstructed view of
the surgical site, with reasonable anatomical trauma.
Indeed, the actual modifications of the original tech-
nique, such as 9th intercostal space incision, short radi-

al frenotomy and section of the inferior mesenteric artery,
make it possible to obtain a safe control of both
suprarenal abdominal and distal thoracic aorta, includ-
ing the first tract of the visceral vessels 7.

The traditional transperitoneal surgical access, through a
midline or bilateral subcostal incision, allows to isolate
the pararenal aorta, by means of an infra- suprameso-
colic route or, as an alternative, a left MVR 222, These
techniques are best indicated when an unrestricted
approach to the right iliac arteries is needed, but they
can be more challenging in patients with “hostile
abdomen” and in presence of narrow sternocostal angle,
for which a retroperitoneal route is probably more appro-
priate 222, A more aggressive surgical approach through
a 7th-9th space thoracolaparotomy, combined with semi-
circunferential frenotomy, should be strongly recom-
mended to provide a safe aortic aneurysm repair in case
of extensive suprarenal involvement, not suitable for any
kind of surgery confined to the abdomen or in high risk
patients who require adjunctive procedures, such as selec-
tive visceral perfusion or left heart bypass 34394546,

Riassunto

L’approccio chirurgico all’aorta pararenale pud essere ese-
guito attraverso una laparotomia mediana o per via
retroperitoneale. Dopo aver esaminato 46 articoli di tec-
nica chirurgica della letteratura per questo tipo di acces-
so, di 82 consultati, ci siamo concentrati sui dettagli tec-
nici rilevanti, come la posizione del paziente, il tipo di
incisione, I'approccio aortico e le limitazioni anatomiche.
I risultati di questa analisi sono a) che I'approccio addom-
inale retroperitoneale sinistro offre numerosi vantaggi,
osservando principalmente alcune modifiche della tecnica
originale (incisione del 9° spazio intercostale, breve freno-
tomia radiale, sezione dell’arteria mesenterica inferiore); b)
il tradizionale accesso transperitoneale, attraverso un’inci-
sione subcostale mediana o bilaterale con rotazione vis-
cerale mediale retroperitoneale, meglio indicato quando ¢
necessario un approccio senza divaricazione delle arterie
iliache destre, ma pud essere pitt impegnativo nei pazien-
ti con “addome ostile”, nei quali la via retroperitoneale ¢
probabilmente piu appropriata.

Un approccio chirurgico pill aggressivo attraverso una tora-
colaparotomia del 7°-9° spazio, combinato con frenotomia
semicirconferenziale, dovrebbe essere fortemente racco-
mandato per fornire una riparazione sicura dell’aneurisma
dell’aorta soprarenale nei pazienti ad alto rischio, che spes-
so richiedono procedure aggiuntive, come la perfusione
viscerale selettiva e il bypass cardiaco sinistro .
Conclusioni. Molte opzioni tecniche possono essere uti-
lizzate per avvicinarsi all’aorta soprarenale, ma nessuna
pud essere “radicalizzata”. La strategia chirurgica deve
essere individualizzata in funzione delle caratteristiche
anatomo-cliniche del paziente e della morfologia dell’a-
neurisma.
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