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Rezumat

Limfadenectomia ex-situ de hil splenic cu preservarea splinei pe cale
deschisd - tehnicd operatorie: atitudine personald

Context: studii multiple au aratat beneficii importante care decurg
din conservarea splenica la pacientii cu cancer digestiv in general
si cu cancer gastric in special. Abordarea minim invaziva ramane
controversata in cazurile de cancer gastric local avansat, in timp ce
abordul deschis are inca un rol important. Scopul acestei lucrari
este de a descrie si prezenta fezabilitatea unei tehnici chirurgicale
deschise care sa permita indepartarea statiilor 10 impreuna cu 11p
si 11d cu prezervarea splinei si a vaselor splenice la pacientii
operati pe cale deschisa.

Material si Metoda: Prezentam o tehnica "ex-situ" de limfadenec-
tomie a hilului splenic cu prezervarea splinel si pancreasului,
realizata pe cale deschisa, ce indeparteaza ganglionii anterior si
posterior de splind, de vasele splenice si de pancreasul distal in
cazurile local avansate de cancer al celor doua treimi superioare
ale stomacului. Patruzeci si trei de pacienti consecutivi, incepand
din 2003, au fost operati de catre autor in mai multe centre
beneficiind de prezervarea splinei in timpul rezectiilor de cancer
gastric al celor doud treimi superioare care au necesitat limfa-
denectomie la nivelul statiei nr. 10.

Rezultate: nu a fost necesara nicio splenectomie. Toate splinele au
fost viabile la ecografie Doppler postoperatorie si la examenele CT
de control. Nicio splind nu a migrat si nici nu a provocat complicatii
mecanice. Nu au fost observate fistule pancreatice semnificative
clinic. Doi pacienti au murit in timpul spitalizarii, unul de infarct
miocardic si unul de accident vascular cerebral masiv. Nu au fost
disponibile date pertinente de urmarire gi supravietuire.
Concluzii: Metoda permite limfatidenectomia statiilor nr. 10
impreuna cu 11p si 11d fara a fi nevoie sa fie sacrificata splina.
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Toate splinele au fost reatagate cu succes folosind pliul de ligament spleno-renal conservat, nu s-a
observat niciun caz de "wandering spleen" sau torsiune postoperator.

Cuvinte cheie: hil splenic, limfadenectomie, prezervare splenica, cancer gastric

Abstract

Background: multiple studies showed important benefices arising from splenic preservation in
patients with digestive cancer in general and gastric cancer in particular. The minimally invasive
approach remains controversial in locally advanced gastric cancer cases whilst the open approach
still has an important role. This paper’s aim is to describe and present the feasibility of an open
surgical technique that allows removing stations 10 together with 11p and 11d with spleen and
splenic vessels preservation in pacients operated upon by open surgery.

Material and Methods: We present an open "Ex-situ" spleen and pancreas preserving surgical tech-
nique that removes the anterior and posterior ganglia from the splenic hilum, the splenic vessels
and the distal pancreas in locally advanced gastric cancer cases of the upper two thirds of
the stomach. Forty-three consecutive patients since 2003 were operated upon by the author in
multiple centers. during upper two thirds gastric cancer resections requiring no. 10 lymphadenec-
tomy.

Results® no splenectomy was needed . All the spleens were viable at postoperative Doppler
echography and CT scans. No spleen migrated nor caused mechanical complications. No clinically
significant pancreatic leaks were noticed. Two patients died during hospital stay, one of miocardial
infarction and one of massive stroke. Pertinent follow up data and survival were not available.
Conclusions- The method enables the surgeon to remove the lymph nodes no. 10 along with 11p and
11d without needing to sacrifice the spleen. All spleens were reattached sucessfully using the
preserved spleno-renal ligament fold, no wandering spleen was noticed.

Key words: splenic hilum, lymphadenectomy, splenic preservation, gastric cancer

was considered impossible without splenectomy
(4,5).

There is however the necessity of respecting
the principles of radical lymphadenectomy,

Introduction

During the last decades splenic preservation
has been proven to be beneficial for the

oncological patient, essentially due to a better
iImmune response. It was also proven to bring
better overall survival.

Many randomized gastric cancer surgery
studies proved that splenic and caudal pan-
creatic removal for radical lymphadenectomy
is less beneficial than splenic preservation
without lymphadenectomy in the splenic
territory (1-3).

It has become clear nowadays that there
are numerous benefits arising from splenic
preservation.

Previously, the station 10 lymphadenectomy

given the important rate of no. 10 lymph nodes
metastasis rate, which lead in time to the
concept of spleen preserving station 10 lympha-
denectomy (6-8).

The techniques used in open surgery
were later described as In-situ and Ex-situ,
according to having mobilised the spleno-
pancreatic complex or not (9-11).

Minimally invasive laparoscopic and robotic
approaches for station 10 spleen preserving
lymphadenectomy developed to an important
extent (12-18).

If about 40 years ago the spleen was not
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considered an organ of importance for the
patients’ future, except maybe for the pediatric
patients, now there is a consensus concerning
the benefits of splenic preservation, in terms
of better immunological protection and, in
oncological patients, in terms of survival.
These data were demonstrated for gastric
cancer.

Splenectomy is now known as a cause for
severe sepsis (19-23).

Splenic preservation techniques started to
be developed for left pancreatectomy (24-27) —
generally for endocrine tumors and benign
lesions. Many of such techniques consist in
removing the corporeal-caudal pancreas
In-situ.

As for gastric cancer, the initial attitude of
the promoters of extended lymphadenectomy
included splenectomy with distal pancreatec-
tomy to allow the removal of the splenic hilum
and retropancreatic ganglia (28).

That changed subsequently since diabetes,
pancreatic fistula and subfrenic abscesses
occured with an important incidence. The
modification consisted of preserving the
pancreas along with identifying and sparing
the artery for the pancreatic tail (29).

Afterwards, many studies demonstrated
that splenic removal for reasons of surgical
oncological radicality showed to be less
beneficial than splenic preservation without
lymphadenectomy in the splenic territory.
Multicentric studies showed important
benefits arising from splenic preservation in
patients with gastric cancer (1-3).

So, at this moment, the usefulness of
splenic preservation is clearly established.

Material and Method

We used a xipho-subombilical midline incision
in our pacients. We use an Ex-situ splenic
preservation approach that enables removing
all the fatty tissue and ganglia from the
splenic hilum, the splenic vessels and the
corporeal and caudal pancreas.

Exclusion Criteria

Distant metasthasis; Non resectable cases;

Palliative resection cases; Peritoneal spreading;
Patients evaluated as not fit for major surgery.

Cases of direct invasion of the splenic
parenchima, its blood vessels and/or bulky
confluent ganglia within its hilum were
excluded upon the CT and especially the intra-
operative findings; in such cases the spleen
needed to be removed.

Inclusion Criteria

Resectable cases of the upper two thirds
gastric cancer without peritoneal spreading
and without distant metasthasis in patients
fit for major surgery.

In between 2002 — 2023, all the author’s
patients meeting the eligibility criteria were
operated upon using this technique.

The other surgeons in the respective centers
either performed splenectomy or renounced to
the station 10 lymphadenectomy, this being
why the total number of patients was not
accounted for.

The patients’ informed consent was
obtained in all cases.

Preoperatively, gastroscopy with biopsy,
TAP CT scan, nutritional status check up, CA
19-9, CEA, spirometry, heart ultrasound
examination were performed in all patients.

For the upper two thirds gastric cancer
resections requiring extended lympha-
denectomy including stations 10 and 11 the
short gastric vessels are transected, the spleen
is then mobilized along with the tail and body
of pancreas following the splenic vessels up to
the celiac axis implantation of the splenic
artery. The spleno-renal ligament is transected
taking care to preserve on the posterior aspect
of the spleen a fold of this ligament (Fig. 1).

During our first case, we have thoroughly
mobilized the spleen and we saw that, once
the polar vessels were divided, we succeeded
to easily remove the hilar lymph nodes and
fatty tissues, so that we no longer needed to
carry on with removing the spleen.

We had concerns about the issue of a post-
operative migrating spleen (wandering
spleen), so we used a splenorenal ligament
fold existing on the spleen in order to reattach
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Figure 1.
the spleen

it by monofilament suture to the diaphragm.
Consequently, we applied the same technique
to the following patients.

Then, the cleavage plane beneath the
corporeal-caudal pancreas and the anterior
fascia of the left kidney is entered. Entering
the plane below the kidney fascia which might
result in injury to the adrenal gland and/or
renal vein.

The spleen and corporeocaudal pancreas
are then mobilised (Fig. 9.

The polar vessels of the spleen which are
quite short and maintain the concavity of the
visceral aspect of the organ are transected
between ligatures in most of the cases
(Figs. 3, 4).

Subsequently, the spleen becomes easily
maneuvrable, especially regarding its polar
regions, by losing its cumbersome concavity
which tightens it onto the central hilum.

The hilum is now readily accessible on
both anterior and posterior sides, and the
lymphadenectomy is no longer impaired by
the splenic concavity. The ganglia and the fat
tissue between the splenic hilum vessels
branches are removed, both from anterior and
posterior to the hilum, the space in between
the splenic and the pancreatic capsule being
treated 1in its totality.

Lymphadenectomy is then performed on
the splenic artery and vein, up to the celiac
trunk, using sharp dissection and electro-

SPLEEN

SPLENORENAL
LIGAMENT FOLD

TOLDT FASCIA

Axial diagram of the mobilisation plan before and after splenopancreatic mobilisation. The splenorenal ligament fold is preserved on

Figure 2.  The preserved splenorenal ligament fold holds perfectly the

weight of the lymphadenectomized spleen

Figure 3.

Before and after transecting the polar vessels of the spleen
— the concavity no longer impairs the hilar dissection

cautery, in an atraumatic manner. All the fat
tissue with the lymph nodes are removed from
the splenic vessels and the distal pancreas,
both anteriorly and posteriorly. The left
gastroepiplooic vessels are ligated at their
origin (#ig. ) and care is taken to identify and
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Figure 4. Transecting the polar vessels — intraoperative aspect

preserve the artery for the pancreatic cauda.
The artery for the pancreatic cauda was
found to originate from either the splenic
artery, the gastroepiplooic artery or a hilar
artery branch (Figs. 5-8).
Generally, two tipes of hilar anatomy are
encountered:
— simple anatomy, with long distal splenic
vessels and scarce ramifications (#ig. 9);
— Difficult anatomy, with short distal
splenic vessels and dense ramifications
(Fig. 10);

Small decapsulations occured during three
out of the first 10 cases, requiring hemosthasis
(Fig. 1D).

In the venous branches of the hilum
small openings were rarely produced during
dissection, being repaired with 7-0 polypropy-
lene sutures. The spleen and corporeocaudal
pancreas are very easy to handle in this
Ex-situ manner.

The limits of the hilum lymphadenectomy
are the splenic and the pancreatic capsule,
respectively, with no risk of it being incom-
plete with the splenopancreatic complex
mobilized. Hilum lymphadenectomy is carried
on by sharp dissection and electrocautery on
both aspects until only the vascular branches
entering the splenic parenchyma remain
(Fig. 1.

The lymphadenectomy is carried on easily
for stations 11p and 11d, both anteriorly and
posteriorly, being facilitated by the spleno-
pancreatic mobilization, up to the celiac artery
origin from the aorta (Fig. 15).

In the end, the spleno-pancreatic complex
is attached back in place through an X-suture
of the preserved spleno-renal ligament fold to
the diaphragm (Figs. 14, 15).

We do believe that splenic fixation along
with intra-abdominal pressure contributes
to holding the spleen into its new position,

Branch from splenic artery

Branch from left gastroepiplooic
artery

Reccurent branch from a hilar
splenic artery branch

Figure 5.  Variants of the pancreatic caudal artery
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Figure 6. Pancreatic caudal artery from the gastroepiplooic Figure 7. Pancreatic caudal artery from the splenic hilum.
Encircled — a repaired veinous branch

Figure 8.  Pancreatic caudal artery from the splenic artery Figure 9.  Simple anatomy

Figure 10. Difficult anatomy Figure 11. Capsular lesion of the spleen after hemosthasis
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Left gonadgl v
W
Figure 12. Only the vascular branches entering the splenic Figure 13. The splenopancreas and the vessels — aspect at the end of
parenchyma remain the dissection

Figure 14. Final aspect with the spleen resewn to the diaphragm Figure 15. Final aspect with the spleen resewn to the diaphragm

TERN hey

LY

My

Figure 16.  Postop CT scan showing the spleen displaced postero-medially after being resewn
to the diaphragm, 15 yrs after radical D2 total gastrectomy with splenic preservation
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nearer to the midline than compared to the
preoperative position, close to the esojejunal
anastomosis (Fig. 16).

Results

In between 2002 — 2023, all the author’s
patients meeting the eligibility criteria were
operated upon using this technique. All
patients presented with advanced gastric
cancer of the upper two thirds of the stomach.
All patients underwent total gastrectomy by
open approach.

In 43 consecutive cases no splenectomy for
hemosthasis was necessary. No spleen
migrated, the attachment to the diaphragm via
the preserved splenorenal ligament fold was
effective, no mechanical intra-abdominal
complications occurred. Transecting the polar
vessels was necessary in 41 out of the 43
procedures (95%). All spleens proved to be
functional and viable postoperatively in
Doppler ultrasonography until six months. No
splenic infarctions were encountered. Minimal
capsular splenic lesions occurred in 3 of the
first 10 cases (3 out of 43, i.e. 7%), hemostasis
being achieved without splenectomy.

Operation time- in between 20 minutes in
cases with simple anatomy to one hour in
cases with dificult anatomy. Blood loss was
minimal in the cases without splenic decapsu-
lation, maximum 300 ml in the three cases of
splenic decapsulation. The hilar limph nodes
count provided values between 2 and 6, with a
mean of three. They were not analyzed sepa-
rately. The hospital stay was between 14and
52 days.

Reoperations were necessary for surgical
wound breakdown in 5 patients. One duodenal
stump fistula healed without reoperation.
Massive stroke occurred in one, broncho-
pnaeumonia in five cases, miocardial infarc-
tion in one case. Two patients died in hospital,
one of massive stroke and one of miocardial
infarction. The two had uneventful surgeries.
No other 90 days deaths were noted.

The patients were operated upon in several
centers. Pertinent follow-up and survival data
were not available. One patient with G2

adenocarcinoma with multiple lymph node
metastasis on the greater curvature operated
upon in April 2008 was found still alive and
well, without reccurence.

Discussion

The benefits of splenic preservation are of
immunologic nature and do have impact in
terms of oncological patients’ survival.

Open approach still has an important role
In gastric cancer surgery, especially in
advanced cancer cases.

Historically, distal pancreatectomy with
splenectomy was considered a necessary ges-
ture in advanced gastric cancer surgery with
D2 lymphadenectomy, attitude from which
arise the disadvantages of diabetes mellitus
and pancreatic leakage (28).

Later on, the authors developed a tech-
nique with preservation of the pancreas (29).

Sacrificing the spleen for oncological
radicality reasons did not prove expected
benefits. Preserving it without performing
lympha-denectomy within its hilum and
retropancreatic territory was reported to
provide better results (30).

What was done in cases of upper two thirds
gastric cancer according to the gastric cancer
guidelines in Japan was to perform a D2
lymphadenectomy leaving in place the ganglia
from the splenic hilum and the retropancreatic
territory, referred to as D2-10, based upon the
non inferiority of the splenic preservation or, if
associating splenectomy, D2 (31,32).

The complete clearance of no. 10 nodes was
previously recommended for potentially
curable T2-T4 tumors invading the greater
curvature of the upper stomach.

The non-inferiority of the splenic preserva-
tion was acknowledged. The splenic preserva-
tion without no. 10 lymphadenectomy was
compulsory downgraded from D2 to D2 minus
10 (31,32).

Since the 5" edition of the Japanese Gastric
Cancer Guidelines, the no. 10 lymph nodes
were removed from the D2 lymphadenectomy,
their inclusion being considered a non-
standard gastrectomy, with a lymph node
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dissection considered to be performed beyond
D2, namely D2 + (33,34).

This does not remove the the no. 10 lymph
nodes from the perigastric regional lymph flow
nor makes them distant lymphatic structures.
Metastasis to station 10 occurs frequently;
hence, it cannot be defined as an M1 stage.

In proximal gastric cancer operated
radically (according to the former D2 with
splenectomy) the metastasis rate in the
splenic hilum was 20.9% in one study, 24% in
another one (35,36).

The station 10 metastasis rate according to
the tumor location and staging was 27% for
the posterior wall, 38.5% for the greater
curvature, 22.8% for the circumferential
involvement, 23.6% for the serosal involve-
ment and 40% in tumors invading the
adjacent structures, with a total of 15.4% hilar
metastasis with splenectomy performed for
no. 10 lymphadenectomy by the former D2
technique (4).

Lymphangiograms confirmed the apparte-
nency of the splenic hilar nodes to the lymph
flow of the upper two thirds of the stomach,
especially the posterior gastric wall and the
greater curvature, no. 10 metastasis being
also frequent in circumferential involvement
(4).

9.8% of station 10 metastasis were found in
advanced cancer (UICC IIIb/IV), with increased
frequency in tumors of the greater curvature
and of Borrmann type IV cancer (37).

Splenic preservation without no. 10 lym-
phadenectomy may be followed by reccurence
(38). Preserving the spleen with lymphadenec-
tomy of stations 10, 11p and 11d appeared as
a logical development in this context.

An In-situ technique was described in 2002,
removing lymph nodes of the anterior aspect
of the hilum (7,8). Uyama reported 5 cases in
1996, performed with en bloc mobilizing the
spleen and the left kidney. Dissection was
performed by an ultrasonic device (6).

Spleen-preserving splenic hilar lympha-
denectomy performed for a high-priority group
(defined as with tumor invading the greater
curvature, patients with a tumor size>5 cm,
circumferential involvement and -clinically

positive locoregional lymph nodes) by mini-
mally invasive approach appeared to provide
better survival than patients treated by D2
without no. 10 lymphadenectomy (39-41).

Locally advanced gastric cancer cases (.e.
invading deeper than the muscularis propria
and causing large tumors) are difficult to
handle with minimally invasive surgery; this
approach is controversial in such cases; when
dealt with by minimally invasive approach,
locally advanced gastric cancer appeared to be
a factor of nature to independently increase
the complications rate (42,43).

The latest gastric cancer Japanese
reccomendations favour laparoscopy for early
distal gastric cancer as one of the standard
treatment options, based upon its demonstrated
non-inferiority (44,45).

Robotic gastrectomy was performed suc-
cessfully in advanced gastric cancer cases
(46).

However, minimally invasive total or
proximal gastrectomy is weakly recommended
in the current Japanese guidelines which
inferres that open surgery maintains an
important role in upper two thirds gastric
cancer surgery (47,48).

Spleen-preserving splenic hilum lympha-
denectomy gradually came into discussion;
however, due to the splenic anatomy and its
vascular complexity, open spleen-preserving
splenic hilum lymphadenectomy is considered
to still pose great challenges and require
expert skills (49).

Conversion rate is not detailed in the
multiple laparoscopy splenic hilum lympha-
denectomy articles neither is the attitude (.e.
carrying on with spleen preserving station 10
lymphadenectomy by open aproach or giving
up splenic preservation) if conversion were to
be required (12-18).

Ex-situ dissections were found to harvest
more lymph nodes than In-situ dissections
(8-10).

Ex-situ dissections were found to be safer
than splenectomies and more adapted to cases
of later-stage disease, with superior effective-
ness in lymphadenectomy than In-situ
technique (9). The reported operation time
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was longer (10). Compared with pancreas
preserving + splenectomy and pancreas and
spleen resections station 10 lymphadenec-
tomies, Ex-situ spleen preserving station 10
dissections proved safer and showed better 5
years survival, with the same number of
harvested lymph nodes (8).

The surgery is performed under direct
vision enabling the easier removal of the
lymphatic structures posterior to the splenic
hilum and distal pancreas with better control
should bleeding occur (10). It is considered to
require high level operative skills and also
feared to induce a potential risk of postopera-
tive torsion of the splenic pedicle, i. e. an iatro-
genic hipermobile (wandering) spleen (10).

Prophilactic no. 10 lymphadenectomy with
splenic preservation did not improve long-
term survival in a study (50).

The usefulness of the no. 10 lymphadenec-
tomy with splenic preservation was under-
lined in a high priority group of patients, with
the following characteristics: tumors larger
than 5 cm, evident regional lymph node
metastasis, circumferential involvement and
greater curvature involvement (51,52).

A wider use of the spleen-preserving no. 10
lymph node dissection is foreseen to become
part of the surgical armamentarium in the
Western world as well, as the West has
gradually adopted the Asian standards in the
past for gastric cancer (53).

We used an effective inexpensive Ex-situ
technique of preserving both the spleen and
the distal pancreas along with the splenic
artery and vein. We used monopolar and
bipolar electrocautery.

The operation time was detailed above. The
initial part of this spleen preserving technique
1s similar to the station 10 lymphadenectomy
with splenectomy technique, namely the
splenopancreatic mobilisation. This enables
the surgical team to carry on with splenec-
tomy, should problems impeding preservation
arise (54).

An Ex-situ approach comes indeed with
the problem of an extremely mobile spleen
needing to be reintegrated into the abdomen.

There are few reports regarding the

manner in which the splenopancreatic
complex is reattached in the abdomen to avoid
torsion or migration.

Neither a “peritoneal pillowcase”, a mesh
nor a “retroperitoneal pocket” (55-57) were
used by us as the splenorenal fold suture
appears to be at hand, simple and effective.

This provided an effective splenopexy
with technical simplicity in the end of the
procedure, which avoided the postoperative
wandering spleen.

The splenorenal fold we always preserved
allowed reattaching the spleen which, in
the end, is nearer to the esophagus and the
midline since it is sutured to the upper
posterior left hemidiaphragm. This detail is of
nature to solve the splenic hypermobility issue
1n our experience.

Since minimally invasive surgery is not yet
the standard of surgical care, the lympha-
denectomy of station 10 by open technique
without splenic and/or pancreatic sacrifice
deserves to be integrated in the surgical
armamentarium for selected cases.

Aditionally, in minimally invasive gastric
cancer surgery reports we found no data
regarding the attitude in cases of conversion
(12-18).

Minimally invasive approaches offer
excellent vision, magnification and they
adress the posterior hilar lymph nodes as well
as the Ex-situ open technique, but without

requiring splenopancreatic mobilisation
(15,16).

On the other hand, they require more
Important resources, especially robotic
approach.

Changing a surgical approach with another
if the situation requires, namely minimally
invasive with open, should not alter the objec-
tives of the intervention.

Or, the attitude if conversion were to be
required is not mentioned in the minimally
invasive spleen preserving no. 10 lym-
phadenectomy reports.

If the reason for conversion were not to be
important splenic bleeding, spleen preserving
no. 10 lymph node dissection could be carried
on by open approach using an Ex-situ
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technique. We believe this approach may be
useful in order to carry on with the dissection
of station 10 without splenic sacrifice in mini-
mally invasive cases requiring conversion.

Conclusions

The above-presented technique was useful in
the surgical treatment of advanced cases of
gastric cancer by open approach. We think it
integrates within the arsenal of splenic preser-
vation techniques, bringing in the advantages
of splenic vessels conservation along with the
spleen, and radical stations’ 10, 11p and 11d.
lymphadenectomy as well. We do believe that
polar vessels’ transection along with the
splenorenal fold use to reattach the mobilized
organ simplifies a lot of the concerns with the
Ex-situ approach.

We recommend the use of this technique in
any gastric cancer localization which requires
lymphadenectomy within the distal pancreatic
and splenic territory, with the advantage of
oncological radicality without need of spleen
and splenic vessels sacrifice.
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