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Rezumat
Care sunt particularitdtile chirurgiei splenice la pacientii cirotici

Obiectivul acestei lucrari este de a trece in revistd intreaga
literatura chirurgicala splenica cu scopul de a defini in mod
adecvat indicatiile chirurgicale si specificul managementului lor
terapeutic. Am efectuat o trecere in revistd a literaturii inter-
nationale publicata intre ianuarie 1995 si august 2015.

Cuvinte cheie: splenectomie, ciroza, anevrism, radiologie inter-
ventionala, embolizare, OPSI

Abstract

The aim of this work was to review the entire literature on splenic
surgery in cirrhotic patients in order to best define the surgical
indications and their management specifics. A review of the
international literature published between January 1995 and
August 2015 was thus carried out.

Key words: splenectomy, cirrhosis, aneurysm, interventional
radiology, embolisation, OPSI

Introduction

The objective of this chapter is to define the place of splenectomy
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(SP) in the cirrhotic patient. The following
points will be successively addressed: indica-
tions for MS, the necessary perioperative meas-
ures, the technical characteristics linked to the
field, as well as the results and alternatives to

MS.
Research Carried Out

A review of the international literature
published between January 1995 and August
2015. However, for the sake of clarity, the
articles relating to MS carried out in the
context of oesogastric devascularisation (inter-
ventions by Hassab and Sugiura, not practiced
in Europe), were not retained. MS performed
in the context of liver transplantation was also
excluded from this work. Articles in full,
prospective or retrospective texts in French or
in English were selected. Clinical cases were
also included in the selection. For each of the
articles selected, a manual review of the
references mentioned was carried out to
identify possible additional studies not
referenced in the databases (7able 1).

Main Indications for Splenectomy in Cirrhotic
Patients

Splenic Trauma

There is no specific recommendation regarding

Table 1. Level of evidence of studies included in the literature

review

Number of articles
analysed

Level of Scientific Evidence Provided

by the Literature

Level 1

High-power randomized controlled trials
Meta-analysis of randomized controlled trials
Decision analysis based on well-conducted data 0
Level 2

Low-power randomized controlled trials

Well-conducted non-randomized comparative studies

Cohort studies 1
Level 3

Control case study 2
Level 4

Comparative studies with significant biases

Retrospective studies

Case series 87
Descriptive epidemiological studies

Meta analyses of retrospective studies

Clinical cases 5
Books 0
Conferences / Consensus 6

the management of spleen trauma in cirrhotic
patients. The series reported in the literature
are retrospective studies based on registry data
(evel of evidence 4, 7Table 1. However, an
analysis of these data leads to the conclusion
that conservative treatment of spleen trauma in
cirrhotic patients is often a failure and is
associated with high mortality (1). The latter
depends on the stage of liver disease (MELD
score, albuminemia, prothrombin level) and the
severity of the splenic involvement (2). In these
patients in whom conservative treatment is
most often attempted, probably due to the
increased operative risk, it is difficult to
determine a priori whether this strategy is
harmful or not. The American registry study
found no significant difference in mortality
according to the choice of an immediate surgical
treatment or a conservative treatment (35% vs
46%) (2). However, teams reporting their
experience on an individual basis tend rather to
quickly consider surgical treatment in view of
the high risk of failure of the conservative
strategy (3, 4). The MELD score could serve as a
decision factor with a threshold value of 16. The
place of radiological embolization is therefore
particularly important in this group of patients
and will be discussed below (7able 2.

Hypersplenism

One of the main indications for cold MS in
cirrhotic patients and which has been the
subject of the greatest number of publica-
tions is MS for correction of hypersplenism.
Hyper-splenism represents a (pan-) cytope-
nia of which cirrhosis can be one of the
causes, via portal hypertension and splenic
sequestration of blood lines. The threshold
value for thrombocytopenia used to define
hypersplenism is not consensual and varies
from 50 to 80 Giga/LL according to the
authors. If this indication has long prevailed
in order to allow the introduction of hepatitis
C treatment with interferon-ribavirin (5,6),
it is likely that this indication will become
obsolete since the recent introduction of
pan-genotypic inhibitors of non-hemato RNA
polymerases -toxic.
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Table 2. Retrospective studies evaluating the results of the management of spleen trauma in the cirrhotic patient

1st author n cirrhotic patients/ Conservative treatment Conservative treatment Death rate Level of evidence
N total rate failure rate

Bugaev (2) 289/ 77754 86% 7% 22% 4

Fang (1) 12/ 487 100% 92% 50% 4

Lin (16) 34 35% 33% 44% 4

Matar (17) 1/1 100% 100% 100% 4

Splenic Artery Aneurysm

A splenic artery aneurysm is present in 7 to
17% of cirrhotic patients, and of hilar location
in 50% of cases (7). Although MS can be
indicated in the event of hilar aneurysm of
more than 20 mm in prevention of the risk of
rupture, there is no specific recommendation
on cirrhotic ground and the data reported in
the literature mainly relate to the manage-
ment in peri -transplantation (8). The current
trend is rather to favour radiological treat-
ment of splenic aneurysms, a less morbid
approach than MS.

Splenectomy Associated with Partial
Hepatectomy in Cirrhotic Patients

The results of MS in the treatment of hepato-
cellular carcinoma (HCC) on cirrhosis are
mainly reported by Asian teams and this is an
exceptional indication in Europe. The
published series are retrospective (level of
evidence 4) and summarized in 7able 2. MS is
performed before or during the hepatectomy
period (1 or 2-stage surgery). These studies
highlight the feasibility of this strategy and its
low morbidity (9). The pathophysiological
hypotheses mentioned to explain the benefit
of MS (synchronous or deferred) are the

correction of thrombocytopenia allowing 1/ to
limit post-operative haemorrhage, 2/ to improve
hepatocellular function (and limit the risk of
hepatocellular decompensation), 3 / to improve
hepatic regeneration by mechanisms mediated
by serotonin (10) and 4/ to obtain better
haematological tolerance to chemotherapies or
antiviral treatments. Other hypotheses
concerning immuno-modulation have been put
forward and will need to be confirmed (11).

Splenic Tumours

These are exceptional indications. To our
knowledge, only a few clinical cases of MS for
splenic metastasis of CHC (12,13) or for
ruptured haematoma (14) have been reported.
It is therefore not possible to establish a
recommendation for this situation which
requires an individual assessment.

In total, in cirrhotic patients, an interven-
tional attitude (radiological and/or surgical)
should be favoured in the event of splenic
trauma, the more so as there are signs of
active haemorrhage and that cirrhosis is
advanced (Child B, MELD > 16, branch routes).
Endovascular therapy should be very early in
these patients at high risk of failure of conser-
vative therapy. In case of failure, surgical
treatment should be quickly considered. There

Table 3. Retrospective studies evaluating the impact of neoadjuvant or simultaneous splenectomy with hepatectomy

for hepatocellular carcinoma

1* author n simultaneous resection Morbidity Mortality Survival

(* if significantly different

vs hepatectomy alone)

Cai (81) 57 29,8% 1,7% 0S 5 years: 41,8% *
Chen (11) 94 16% 0% DFS 5 years: 30% *
0h(82) 12 50% 8% NS
Wu(41) 41 15% 3% DFS 5 years: 58%*
DFS: disease-free survival, 0S: overall survival
Chirurgia, 115 (2), 2020 www.revistachirurgia.ro 171
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1s no specific recommendation for the preven-
tion of rupture of splenic artery aneurysms in
cirrhotic patients. In the case of a diameter > 2
cm, an endovascular prophylactic treatment
may be proposed as a first intention.
Splenectomy was performed for or in
association with hepatectomy for hepato-
cellular carcinoma. It could increase the
number of patients treated surgically but
cannot be recommended outside of trials.

Technical Features
Before Surgery
Vaccination

The objective is the prevention of post-SP
septic syndrome (Overwhelming Post-
Splenectomy Infection [OPSI]) which progresses
to death within 48 hours in 50 to 70% of cases.
The risk of OPSI concerns 5% of children and
0.9% of adults with splenectomy, with an
incidence of 0.2% per year post-MS. The most
common manifestations are pneumonitis and
meningitis. Encapsulated pathogens are
most often involved with, in decreasing order
of frequency, Streptoccocus pneumoniae,
Haemophilus influenzae and Neisseria
meningitidis. The actual incidence of OPSI in
cirrhotic asplenic patients has not been
evaluated but appears to be very low (<1%) (15).

The published series reporting cases of MS
in cirrhotic patients does not allow the
development of recommendations with a high
level of evidence because the impact of
vaccination has not been specifically evaluated.
Most of the authors do not detail the vaccina-
tion schedule applied, some do not perform any
systematic vaccination (5, 16) and others carry
out an exclusive pneumococcal vaccination (15,
17,18) or associated with meningococcal and
Haemophilus vaccines (19).

Very little data is available on the incidence of
long-term infectious complications after MS in
the cirrhotic patient. Akahoshi et al. (15) reported
a fatal case of pneumococcal meningitis among
100 patients followed for an average period of 33
months. This patient had not received preventive
vaccination. After this death, all splenectomized
patients received

vaccination and no case of meningitis was sub-

sequently reported by the authors. Conversely,

Kedia et al. (5) reported no severe infectious com-

plications among 33 splenectomized cirrhotic

patients who had not received any preventive
vaccination (median follow-up of 27 months).

Several French recommendations are
available concerning the vaccination of the
asplenic patient or the cirrhotic (immuno-
suppressed) patient. No specific recommenda-
tion exists for splenectomized and cirrhotic
patients. Official recommendations for infec-
tious prophylaxis should therefore be applied
in patients with non-cirrhotic splenectomy
even if the immunization of patients with liver
disease appears to be lower (20,21). There are
no contraindications or special precautions for
the use of live attenuated vaccines in asplenic
patients except in the event of an associated
immune deficiency.

In total, there is no specific recommendation
regarding prophylactic vaccination in the
cirrhotic asplenic patient. The recommended
vaccines are therefore those in the current
vaccination calendar (22). Vaccinations against
influenza and invasive pneumococcal, meningo-
coccal and Haemophilus influenzae type b
infections are specifically recommended (23). A
booster every 5 years for pneumococcal and
meningococcal vaccines is recommended.

Two situations differ:

+ In case of planned MS: vaccination must be
carried out at least 15 days before the inter-
vention in order to allow an optimal
response (24).

* In case of emergency MS: vaccination is
conventionally recommended 30 days
after MS but its effectiveness has been
described from the 14™ day on post-
traumatic splenectomized patients.
Regarding pneumococcal prevention, the
High Authority for Health (25) confirms
the vaccination schedule recommended by
the High Council for Public Health (22):
patients not previously vaccinated receive
a dose of vaccine 13 worth pneumococcal
conjugate, followed 8 weeks later by a
dose of vaccine 23 worth pneumococcal
unconjugated.
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people vaccinated for more than 3 years

with the 23 equivalent pneumococcal vac-

cine, receive a dose of 13 equivalent pneu-
mococcal vaccine followed 8 weeks later by

a dose of 23 equivalent pneumococcal vac-

cine.

This vaccination sequence must be respected
in order to avoid the risk of hypo-reactivity
observed when vaccination is carried out in the
reverse order. The 23 valent unconjugated
pneumococcal vaccine, although less immuno-
genic, remains the only protection against the
10 serotypes not present in the 13 wvalent
vaccine, in particular against the currently
emerging serotype 12F.

Meningococcal B vaccine is recommended
(two doses at least one month apart) as well as
quadrivalent conjugate vaccines A, C, Y, W with
two-dose schedule six months apart. If the sub-
ject previously received an unconjugated poly-
saccharide vaccine, a minimum period of three
years is recommended before vaccinating him
with the meningococcal tetravalent conjugate
vaccine. A 5-year booster for pneumococcal and
meningococcal vaccines is recommended.

For Haemophilus influenzae b prophylaxis,
a single injection is recommended. In this pop-
ulation, the duration of protection conferred
by the vaccine is unknown and to date there
are no recommendations for booster adminis-
tration.

Vaccination against seasonal influenza
with the inactivated vaccine is recommended
every year because of the increased risk of
infection with bacteria encapsulated in the
course of infection with the influenza virus.

For other inactivated or subunit vaccines, the
entire current vaccination schedule applies.

Before Surgery
Approach

The choice of the first route for achieving MS
in the cirrhotic patient only arises in the
context of scheduled surgery. Any MS of
haemostasis meets the classic rules of
emergency surgery and a laparotomy (if need
be shortened) remains the rule in order to
perform a rapid gesture and manage any

associated lesions.

Only the recommendations published in
2008 by Habermalz et al. (26) are currently
available and it was stated that portal hyper-
tension was a contraindication to the laparos-
copic route (Grade C). It is not currently
possible to make any further recommendations
because a prospective randomized series has not
been published since. However, several series
suggest that laparoscopy is feasible despite
portal hypertension (levels of evidence 3 or 4).

+ In their systematic review of laparoscopic
MS series, Chen et al. (27) evaluated the
mortality rate at 0.6% and the conversion
rate to laparotomy at 4.4% (21/478).
Compared to the open route, the laparos-
copic route resulted in a longer operating
time but a reduction in blood loss, the
length of hospital stays, the rate of compli-
cations and the risk of hepatocellular
decompensation.

+ Hashizume et al. (28) reported in 2002 a
series of 73 splenectomized cirrhotic
patients with a conversion rate of only 4.1%
and blood loss of 375 + 352 ml, recom-
mending the laparoscopic approach as a
reference.

+ Cobb et al. (29) reported a retrospective
series of 18 splenectomized -cirrhotic
patients and concluded that the laparos-
copic approach was feasible in cases of
Child-Pugh A or B cirrhosis, allowing a
shorter hospital stay and morbidity and
mortality.

+ Cai et al. (30) retrospectively compared 24
laparoscopic SP to laparotomy 24 SP by
laparotomy for hypersplenism and showed
that the laparoscopic approach allowed a
reduction of the blood losses, the duration
of hospitalization and the morbidity,
concluding that the laparos-copic approach
is safe and achievable.

- Hama et al. (31) showed that postoperative
follow-up after laparoscopic MS was
comparable in cases of hypersplenism (n =
17) or idiopathic thrombocytopenic purpura
m=17.

+ Finally, Kawanaka et al. (32) recently
reported a series of 390 laparoscopic SPs
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without mortality. Between 2008 and 2013

(n = 125), they had a conversion rate of

3.2% and a significantly lower complication

rate than at the start of the experience

(notably no severe Dindo-Clavian complica-

tion > 4).

+ Conversely, Ohta et al. (33) showed that
portal hypertension and the Child-Pugh
score were significant risk factors in
multivariate analysis of massive bleeding
(> 800mL) during laparoscopic MS.
Kawanaka et al. (34) also suggested that
the conversion rate was correlated with
the severity of liver failure and spleen
weight.

In addition to the classical laparoscopic
approach, many authors have reported the
hybrid technique ("hand-assisted laparoscopic
splenectomy"), that is to say the realization of a
short laparotomy [usually mid-umbilical (35)]
for introduce the non-dominant hand of the
operator through a device allowing the mainte-
nance of the pneumoperitoneum. Habermalz et
al. (26) recommended this technique in case of
massive splenomegaly (splenic weight > 1000
grams or volume> 1000 mm?, largest splenic
axis between 15 and 17 cm depending on the
series) (Grade B). Other authors have also
recommended this technique in the case of
voluminous perisplenic varicose veins on pre-
operative imaging (15,36) in order to control
possible intraoperative bleeding, in the event of
a Child-Pugh score > 9 (37). Recently,
Kawanaka et al. published a series of 390
laparoscopic SPs and the authors now use the
600 mL limit as an indication for a hand-
assisted route (32).

The open road remains the benchmark
approach in emergency situations. Routine
laparoscopic use cannot be recommended for
performing a splenectomy In a cirrhotic
patient. In expert centres, this approach can
nevertheless be considered and the hybrid
technique must be considered as a useful
device In case of splenomegaly or perisplenic
varicose veins (Grade C).

Whatever the indication for a laparoscopy in
the cirrhotic patient, the usual precautions
should be recalled concerning the verification of

the absence of parietal varicose veins or of re-
permeabilization of the umbilical vein (venous
bypass pathway) before the introduction of the
optical trocar to avoid serious bleeding. The
open technique (mini-laparotomy allowing
Introduction under visual control) is highly
recommended in cirrhotic patients in order to
Iimit the risk of bleeding. The analysis of the
Injected scanner is essential preoperatively.

Vascular control procedures

European recommendations published in
2008 (26) recommended the use of tissue
thermofusion or ultrasonic dissection forceps
and mechanical staplers during laparoscopic
MS (Grade B). Since these recommendations,
many authors have reported their experience
of laparoscopic MS in the cirrhotic patient
using this type of equipment, without rigorous
evaluation of the interest or benefit provided
(15,30,35-38). Only Yao et al. (39) published a
level 2 randomized study comparing the use of
Ligasure® (n = 30) with manual ligation (n =
30) for performing MS with oesogastric devas-
cularisation in cirrhotic patients (open route).
Ligasure® reduced blood loss and length of
hospital stay, with no impact on morbidity
(including drainage rate) or length of hospital
stay. This instrument was therefore recom-
mended by the authors.

The use of selfsuturing equipment would
Iimit intraoperative blood loss during an open
or laparoscopic splenectomy in cirrhotic
patients. No high-grade recommendation can
be made regarding its systematic use.
However, a rigorous evaluation, particularly
on the financial impact, seems desirable
(Grade C).

Drain

In 2008, Habermalz et al. (26) recommended
not to drain after MS (Grade C), based on a
single retrospective series (40). The authors
specified that drainage could be proposed in
the event of a pancreatic wound.

To our knowledge, no series has specifically
evaluated the interest or the specific morbidity
of drainage after MS in cirrhotic patients. Rare
retrospective series report the placement of a
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drain in the MS cell in cirrhotic patients, by
open or laparoscopic route, without specifying
the indications for drainage (5,30,31,41-43). The
drain ablation criteria also appeared to be
empirical and usually corresponded to an
ascites flow rate < 500 ml/day (5) and a negative
amylase assay (15,44).

In total, no recommendation can be made
on the interest of systematic drainage of the
left hypochondrium after splenectomy in the
cirrhotic patient. A case-by-case evaluation
should be carried out according to the
operator's habits, local conditions (pancreatic
trauma, perisplenic varicose veins, digestive
wound) or general (scheduled or emergency
intervention). Particular attention should be
paid to the absence of parietal varices which
can be responsible for bleeding that is difficult
to control when installing the drain.

After Surgery

Antibiotic prophylaxis

No study has specifically evaluated the impact
of antibiotic prophylaxis in cirrhotic asplenic
patients. The same recommendations should
therefore be applied as those available for
asplenic patients without underlying liver
disease (45). This antibiotic prophylaxis is based
on the use of a narrow spectrum molecule
covering the bacteria involved in the infections
of asplenic patients. Thus, phenoxymethyl-
penicillin (Oracillin® 1 million units, twice a
day) has had marketing authorization since
2001 in this indication. In case of allergy it is
replaced by erythromycin (Erythrocine® 500 mg
in one take). Phenoxymethylpenicillin has
shown its effectiveness in children with sickle
cell disease since it reduces in this population up
to more than 80% the incidence of infectious
complications and the carriage of pneumococci,
without there being any benefit in continuing it
after 5 years old (46). In adults, the level of
evidence of its effectiveness is lower, but given
the epidemiological data and the reduction
in the risk of infection in the event of good
compliance (47), antibiotic prophylaxis remains
recommended. In total, there are no specific
recommendations regarding antibiotic prophy-

laxis in the cirrhotic asplenic patient.
Antibiotic prophylaxis must be started
immediately postoperatively with amoxicillin
(Clamoxyl®™ 500 mg, twice a day) if the oral
route is impossible with a secondary oral relay.
In adults or children over 5 years of age, it is
recommended during the 2 years post-
splenectomy and may be prolonged in the
event of immunosuppression or signs of
persistent hyposplenism (Jolly body, thrombo-
cytosis).

In addition to antibiotic prophylaxis, some
advice should be remembered (48,49) and
education can be considered the most important
preventive measure for OPSI. It must be
emphasized that the risk remains, even in the
case of vaccination and antibiotic prophylaxis
which do not confer absolute protection.
Specialized medical management is recom-
mended in the event of the appearance of
symptoms that may suggest an infection in
order to start antibiotic therapy in an
emergency. The patient should always carry
amoxicillin with him or her immediately in case
of fever if prompt contact with a doctor is not
possible (for example during travel).
Supervision by a referring doctor should be
indicated to him in order to carry out in
particular the booster shots.

Preventive anticoagulation

MS causes a decrease in the speed of circulation
of the portal blood, responsible for the
formation of a portal thrombus at the level of the
splenic venous stump with possible extension to
the portal trunk (50). There have been more
than 40 publications since 1990 reporting portal
thrombosis after MS. Its incidence is variable
depending on the definition adopted (mural or
complete, splenic vein or portal vein). Portal
thrombosis can have important consequences
for survival and the possibility of subsequent
transplantation. After MS and without
prophylactic anticoagulant treatment, in the
cirrhotic patient, the incidence of thrombosis
was 36% in a study by Kawanaka et al (47),
34.2% in a study by Ushitora et al. (51). The
identified risk factors for door thrombosis after
MS in cirrhotic patients are: 1/ the rate of white
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blood cells < 2000 / mm?® (52), 2/ the rate of

antithrombin IIT <60% (37) and 3/ the size of the

spleen and the diameter of the splenic vein.

Threshold values have been identified for the

diameter of the splenic vein. These [9 mm

thresholds for Kinjo et al. (52) 10 mm for

Kawanaka et al. (37)] are used in Asia to decide

whether to start anticoagulant therapy.

No high-grade recommendation can be
made regarding the best thrombotic prophy-
laxis regimen for MS in cirrhotic patients
because no high-level study is available. Most
of the Asian series which have compared
thromboprophylaxis protocols have included
eso-gastric devascularisation procedures
which are no longer performed in Europe and
which therefore cannot be directly extrapolated
to Western practices. In addition, certain series
have reported treatments not usually used in
the west for first-line anti-thrombotic prophy-
laxis [danaparoid sodium (53), aspirin (54),
clopldogrel (55), warfarin (18, 55)].

However, it appears that the risk of port

mesenteric thrombosis after MS in

cirrhotic patients seems particularly high
due to:

* imbalance of pro- and anticoagulant
factors resulting from a global state of
hypercoagulability despite a fall in the
prothrombin and INR levels (reduction in
synthesis of anticoagulant factors such as
proteins C and S and antithrombin III,
increase synthesis of procoagulant factors
such as factors VIII and Willebrand),

+ the decrease in portal flow after MS and the
risk of extension of the thrombus of the
stump of the large splenic vein (52),

+ thrombocytosis which usually appears after
MS.

Several series have established that the risk
of bleeding is not increased when prescribing
low molecular weight heparin in the cirrhotic
patient (56,57), notably in the randomized study
by Villa et al. (58). In 2008, Habermalz et al. (26)
published recommendations on antithrombotic
prophylaxis in laparoscopic MS (without
underlying hepatopathy), recommending peri-
operative prevention with subcutaneous
heparin, continued for 4 weeks postoperatively

(grade C). Despite procedures that go beyond
the recommendations (SP associated with
oesogastric devascularization), Cheng et al. (55)
and Lai et al. (54) seemed to confirm the
interest of an early prophylaxis based on low
molecular weight heparin in prevention of
portal thrombosis (grade C). Kawanaka et al.
have shown in a prospective non-randomized
series of 50 patients that the preventive
administration of antithrombin III during the
first three postoperative days significantly
reduced the incidence of portal thrombosis after
MS in cirrhotic patients (versus no prophylaxis,
grade B) (59). The same group reported in 2014
a preoperative staging of the risk of post-SP port
mesenteric thrombosis according to the dosage
of anti-thrombin III activity and the diameter of
the splenic vein in cirrhotic patients (Child-
Pugh A to C) (53). Depending on the risk,
prevention based on anti-thrombin III, low
molecular weight heparin, danaparoide sodium
or warfarin was prescribed. This prospective
study does not allow definitive validation of the
authors' algorithm (grade B) but opens the way
to other prospective randomized series.

Except for a particularly high perioperative
haemorrhagic risk (thrombocytopenia < 30-50
Giga/L) or specific contraindication (renal
failure or history of heparin-induced thrombo-
cytopenia in particular), it seems that
heparin-based thromboprophylaxis Low
molecular weight limits the incidence of post-
splenectomy portal thrombosis in the cirrhotic
patient. The place of the other alternatives
(danaparoid sodium, antiplatelet agents or
oral anticoagulants) must be specified. Other
measures not specific to the cirrhotic terrain
should also be applied, if possible: elastic com-
pression of the lower limbs and early lifting.

Short-term Surgery Results: Morbidity and Mortality

Consequences for hepatic hemodynamic

MS suppresses a significant part of the portal
flow, directly proportional to the volume of the
spleen. Imura et al. (60) reported an average
decrease of 4.7 mmHg in portal pressure after
MS. Kawanaka et al. (37) found a 25% drop in
the cellar-cellar gradient after SP and a 12%
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drop in gate flow. In patients with significant
splenomegaly (weight of the spleen> 500g),
the authors noted a decrease in the porto-cave
gradient of 33% and a decrease in portal flow
of 15.4%. We can therefore conclude that MS
in the cirrhotic patient reduces the pressure
and the flow rate.

Consequences on Liver Function

The liver function seems to improve after MS in
the cirrhotic patient (level 4), except in a
situation of decompensated cirrhosis. Yamamoto
et al. (61) demonstrated an improvement in the
Child score in Child B patients (from 7.4 points
to 6.3 points) and an aggravation in the score in
Child A patients (from 5.5 to 6.3 points ) 1 year
after MS. Kawanaka et al. (37) found a stable
Child score in Child A patients and an improve-
ment in Child B patients (8.3 to 6.6 points) 1
month after surgery. The incidence of ascites fell
from 62% to 18% in the latter group. Anegawa
et al. (36) published similar results with an
improvement in Child's score one month after
MS (from 6.8 to 6.3 points).

In total, MS in cirrhotic patients reduces
portal pressure and door flow. Improvements
in liver function have also been reported but
cannot, by themselves, be an indication of MS.

Early Complications after Splenectomy
in Cirrhotic Patients

* Certain complications are common to
any surgery for cirrhotic patients: onset
of ascites, wall infections, bleeding,
encephalopathy. Other complications are
more specific: portal vein thrombosis,
pancreatic fistula and fulminant infec-
tions.

* General complications: ascites de novo
and encephalopathy seem rare after MS,
their reported rates remaining below 2%
(15,30,32,44,61-63). Wall infections have
comparable rates (3-12%) with other
interventions in the cirrhotic patient,
and their frequency is increased in case
of laparotomy or Child B cirrhosis (22,
96) (level 4). The rate of postoperative
haemorrhage requiring resumption is
low (0-4%) and appears to be further

reduced in the case of laparoscopic
approach (27-30) (level 4).

* Portal thrombosis: the risk is increased
after MS (see chapter on thrombotic
prophylaxis).

+ Pancreatic fistulas remain rare, whether
after laparoscopy or laparotomy, with an
incidence of between 2 and 5% and a
generally favourable course (63).

* Fulminant infections are very rare in
adults with cirrhosis (<1%) (15, 64).
Prophylactic treatment is recommended,
by vaccination and antibiotic prophylaxis
(see specific recommendations).

Results of long-term surgery

Long-term survival (Table 4)

Few series have reported long-term follow-up
after MS in cirrhotic patients and most
authors associated another gesture with MS,
in particular a liver resection for the manage-
ment of CHC nodule (s) or oesogastric devas-
cularisation. It is therefore difficult to assess
the specific impact of MS since survival was
also dependent on the underlying liver disease
and the course of the tumour disease. It
should be noted, however, that the four series
that compared the survival of splenectomized
and non-splenectomized patients (after
hepatectomy or oesogastric devascularization)
did not highlight any statistical difference in
overall survival (11,16,41,65). No deaths
were directly attributable to a post-MS
complication.

In total, no conclusion can be offered
regarding the impact on the survival of
splenectomy in the cirrhotic patient.

Long-term Evolution of the Platelet Rate
(Table 5)

The short-term correction of thrombocytopenia
after MS in the cirrhotic patient has been
widely evaluated, and compared with other
techniques [notably radiofrequency (66, 67) and
splenic embolization (17, 68, 69)]. The effective-
ness of MS on the platelet count is widely
recognized but the sustainability of its action
has, on the other hand, been little studied. Some
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Table 4. Main series reporting the long-term follow-up of splenectomised cirrhotic patients.

1st author n Child-Pugh Approach Associated Gesture Follow-up in months Survival
Score (median)
Chen (11) 94 A/B Ouverte Hepatectomy for HCC 4 5 years: 56%
Imura (60) 18 B/C Ouverte Hepatectomy (n = 3) or NS 1 year: 83.3%
radiofrequency (n = 9) for HCC 2 years: 62/7%
Kim (65) 19 A Ouverte Hepatectomy for HCC NS 5 years: 74.5%
Ogata (18) 46 B/C Quverte (n=37) Hepatectomy for CHC oeso-gastric 52 months 1 year: 93.5%
Hybrid (n=9) devascularization (n = 1) 3 years: 76%
5 years: 37.9%
Sugawara (83) 48 NS Ouverte Hepatectomy (n = 27, CHC) 48 months 3 years: 72.3%
Hepatectomy + oeso-gastric 5 years: 38.9%
devascularization (n = 21, CHC)
Tomikawa (16) 31 A/B Ouverte Oesophageal transection (n = 31) 92 months 5 years: 77.4%
(average) 10 years: 37.7%
Wu (41) 41 A/B/C Ouverte Hepatectomy for HCC 38 months 3 years: 71%
(average) 5 years: 42%

(approx.)

authors have reported a correction of persistent
thrombocytopenia for several years. Note that
there seems to be a gradual decrease in the
platelet count in the long term, but this proba-
bly does not call into question the value of this
treatment in cases of severe thrombocytopenia
since the rates observed remained higher than
the pre-SP rate.

In total, splenectomy has a major, rapid
and lasting positive effect on thrombocytope-
nia secondary to hypersplenism. However,
drug alternatives are now available and can
act directly on platelet progenitors with a
lower risk than MS.

Place of Alternatives to Splenectomy
Partial Splenectomy (Table 6)

Partial MS is an intervention rarely per-
formed because of its difficulty in performing
and the risk of bleeding. In the context of
cirrhosis, very rare cases have been published
(Table 5) for hypersplenism associated with
other stigmas of portal hypertension (ascites,
oesophageal varices) in young patients with
cystic fibrosis complicated by cirrhosis. This
MS technique was proposed in order to
preserve the immunological function of the
spleen. The published experience is limited to

Table 5. Main series reporting the evolution of the long-term platelet count of splenectomised cirrhotic patients.

1 author n Pre-splenectomy plates Post-splenectomy plates
(G/L) (G/L)
Akahoshi (15) 21 56 M6: 105
1 year: 100
Amin (17) 20 47 M3: 260
M6: 322
Anegawa (36) 70 53 M3: 184
Feng (66) 19 34 M6: 120
1 year: 115
3 years: 97
5 years: 75
(approx.)
Kedia (5) 33 44 1 year: 250
Tomikawa (16) 31 78 1 year: 243
5 years: 193
Zhou (42) 34 (coelio) 38 M6: 244
29 (open surgery) 4 M6: 251
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Table 6. Cases of partial splenectomy in cirrhotic patients

1¢ author n (context) Indication Efficacity Morbidity

Feigelson (112) 1 (9 years, cystic fibrosis) HTP Disappearance of the OV 0

Thalhammer (84) 3 (12 to 19 years, cystic fibrosis) HTP Regression of thrombocytopenia 1 totalisation for hilum
and disappearance of OV hematoma

Chazalette (85) 11 (children, cystic fibrosis) HTP Lasting regression of thrombocytopenia, 3 segment hematomas
Disappearance of OV in 9 cases 2 inexplicable pain

Louis (86) 19 (7 to 23 years, cystic fibrosis) HTP PH regression in 16 cases. 3 cases of right ascites

Recurrence in 2 cases and pleural effusion
treated with medication
3 segment hematomas

4 events

(HTP: portal hypertension, OV: oesophageal varices)

23 cases. The intervention was carried out by
left subcostal laparotomy and the pedicle
vessels were ligated in contact with the spleen
from bottom to top while respecting the
superior polar vascularization. The parenchy-
mal transection was performed with a monopo-
lar electrosurgical unit and by digitoclasia.
Haemostasis of the slice was achieved by
multiple ligations with non-absorbable wire.
In more than 85% of cases, the intervention
reduced thrombocytopenia and other stigmas
of PH for at least 5 years. Morbidity was low.
No cases of hemoperitoneum or spleno-portal
thrombosis have been described.

In total, partial splenectomy has not been
evaluated in cirrhotic adults and no recom-
mendation can be made in this area.

Embolization of the Splenic Artery (EAS)

This therapeutic option has been used since
the 1970s and flourished from the 1990s due
to a reduction in post-interventional morbidity
and mortality (70). It is now the preferred
route in Western countries and may be indi-
cated for the management of splenic trauma
and splenic artery aneurysms. The main
effects of this therapy have been studied in the
treatment of complications of portal hyperten-
sion in Asian patients (7able 7).

The EAS consists of a percutaneous arterial
embolization after femoral approach. The
embolization implants were variable depending
on the centres: non-absorbable microspires
(coils), non-absorbable particles (PVA, acrylic
polymer), gelatine sponges (Gelfoam).
Embolization can be partial or total (71).

Hemodynamically, splenic embolization has an
impact on portal hypertension by reducing
splenic venous return. The consequences are
mainly a correction of hypersplenism. The
reported effect is maximal at D15 but can last
several months, even several years. A decrease
in the risk of bleeding from ruptured
oesophageal varices or gastropathy of portal
hypertension, and a decrease in ascites, have
also been described. The serious and frequent
complications reported are:

+ portal thrombosis (approximately 10 to
15% of cases) by slowing down the
portal flow. It is the most feared compli-
cation, at risk of acute liver failure and
death. It is favoured by preexisting
partial thrombosis, broad splenic
embolization and severe portal hyper-
tension preoperatively. Its diagnosis
must be made early by doppler to be
able to introduce a curative anticoagu-
lant treatment,

- splenic abscess (approximately 5 to 10% of
cases) which develops on an infarcted
area, probably by digestive translocation
or per-procedure contamination. Antibiotic
prophylaxis is therefore necessary to limit
this risk,

+ splenic infarction (less than 5% of cases)
is the consequence of extensive splenic
embolization and is manifested by severe
pain, fever, abscess, portal thrombosis or
left pleural effusion. Full embolization of
the splenic artery are therefore not
recommended. However, a prospective
non-randomized Chinese study shows a
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Table 7. Main studies on the effects of splenic arterial embolization in cirrhotics

1 author n Indication Embolization extent Efficacity Complications
Sakai (87) 17 HTP 50-70% Correction of thrombocytopenia in 90% of patients 1 death from liver failure
1 peritonitis due to abscess rupture
prolonged fever (5 cases)
pleural effusion G (3 cases)
post-embolization syndromes (100%)
Palsson (88) 26 HTP 30-40% Decrease in the frequency of haemorrhages 2 deaths (portal thrombosis, pneumonia)
Correction of thrombocytopenia: +120,000 Portal thrombosis (4 cases)
Splenic abscess (2 cases)
Complications at the puncture site (2 cases)
Post-embolization syndrome (100%)
Xu (89) 41 HTP 30-60% Correction of thrombocytopenia: + 70,000 1 death from PE
1 case of haemorrhagic recurrence Abscess (1 case)
Portal flow reduced by 15% post-embolization syndrome (100%)
prolonged fever (1 case)
N’Kontchou (90) 32  HTP 50% Correction of thrombocytopenia: + 70,000 2 deaths from splenic abscess
portal thrombosis (2 cases)
puncture site haemorrhage (1 case)
post-embolization syndrome (78%)
prolonged fever (2 cases)
Hayashi (91) 42 HTP 50-70% Correction of thrombocytopenia: + 70,000 Post-embolisation syndrome (100%)
Pleural effusion G (10%)
Amin (17) 20 HTP 50% Correction of thrombocytopenia: + 200,000 1 death
Pleural effusion G (10%)
Portal thrombosis (1 case)
Splenic abscess (1 case)
Zhu (92) 62  HIP 50-70% Correction of thrombocytopenia: + 80,000, 1 death
especially at Child A B Splenic abscess (1 case)
Peritonitis (1 case)
Post-embolisation syndrome (100%)
Pleural effusion G (5%)
Moon (77) 7 AAS NC ASA control in 100% of cases splenic abscess (1 case)
portal thrombosis (1 case)
splenic infarction (1 case)
Elmonem (122) 23  HTP 50-70% Correction of thrombocytopenia: +70,000 1 death
Post-embolization syndrome (91%)
Pleural effusion G (9%)
Portal thrombosis (1 case)
Peritonitis (1 case)
Bugaev (2) 32 Trauma NC Haemorrhagic control: 71% Mortality: 32% G 3 m
Shimizu (93) 108 HTP 70% Thrombocytopenia correction: +80,000
Decrease in splenic venous flow: -50% -
No decrease in portal venous flow
Kondo (94) 18 HTP 70-80% Correction of thrombocytopenia: +50,000 post-embolization syndrome (100%)

(HTP: portal hypertension, ASA: splenic artery aneurysm)

decrease in morbidity and mortality after
total embolization (71),

* post-embolization syndrome (90 to 100%
of cases) combines pain and fever. It
usually improves within a few days,

+ left pleural effusion (20 to 30% of cases)
is a sweating reaction to subphrenic
inflammation. It can be complicated by
passive atelectasis and pneumonitis.

Embolization of the splenic artery is a simple

technique to perform. The consequences of this

be evaluated.

Trauma

gesture are usually favourable, but serious com-
plications are to be prevented or detected early,
especially on cirrhotic ground. The place of
embolization in the cirrhotic patient remains to

Non-operative Treatment (TNO) of Spleen

Abdominal trauma in cirrhotic patients has a
very poor prognosis. The excess mortality in
this population is linked to the severity of liver
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disease (correlation between survival and
the MELD score (72,73)) and to the risk of
oedemato-ascitic decompensation and haemor-
rhage if surgery is used. Mortality after
laparotomy in the context of trauma is thus
estimated at 40% in cirrhotic patients vs. 15%
in the general population (74).

Since the 1990s, non-operative manage-
ment of abdominal trauma has developed,
particularly for spleen trauma. This strategy
has enabled a reduction in morbidity and
mortality in selected cases, thanks to advances
In resuscitation and diagnostic and interven-
tional radiology (75). The indications for TNO
in the general population are reserved for
hemodynamically stable patients with mild
lesions of the spleen. In case of extravasation of
contrast agent of the splenic artery or
intrasplenic, the splenic arterial embolization
allows haemostasis. The evaluation of the TNO
strategy in cirrhotic patients has been the sub-
ject of only a few retrospective publications.
The results are presented in 7able 8.

NWT has been described in less than 300
cirrhotic patients. In 0 to 13% of cases, splenic
arterial embolization was performed. The
success rate defined by the absence of recourse
to MS haemostasis varied widely from 8% to
71%, reflecting a heterogeneity of expertise in
trauma and hepatology from the different
centres. Mortality after TNO treatment was
only described in one study (2), at 23% (32%
after splenic embolization, 16% without
interventional treatment).

TNO treatment failure factors are (1-3)
coagulation disorders and severe splenic
lesions (grade 4 and 5). Risk factors for
mortality after TNO are: male, hypotension on
admission, Glasgow admission score <13,
bleeding disorders, TNO failure, MELD score,

IJ (Injury Severity Score), remedy at transfu-
sion, failure of TNO.

The results of TNO treatment are not com-
parable to those of MS because the decision
criteria for one or the other option are different
in these studies.

In total, no recommendation can be made
regarding the place of nonoperative treatment
of spleen trauma in cirrhotic patients. In all
cases, close monitoring in a specialized medical
and surgical environment is recommended. A
comparative evaluation of this strategy is
recommended.

Non-operative Treatment of Splenic Artery
Aneurysms (ASA)

* The treatment of ASA in cirrhotic patients
remains controversial. In the event of
rupture, initial in most cases (76), or after
liver transplantation in 3 to 4% of cases
(77), the mortality rate is 59%. The
standard treatment for ASA has long been
MS associated with ligation or resection of
the aneurysm (7, 78), a heavy gesture in a
context of cirrhosis. The alternatives to
surgical treatment are:

+ surveillance, in particular for small lesions
of less than 2 to 3 cm, which are not
progressive or in patients over 60 years of
age (77, 78). It is also discussed in patients
with stable lesions of less than 3 cm,
awaiting transplantation, the natural
evolution being towards regression after
correction of portal hypertension. The risk
of rupture in post-transplantation is
however significant and must be taken into
account in the surveillance decision.

* splenic artery ligation, often performed
during liver transplantation, but burdened
with a high failure rate [75% of cases in the

Table 8. Comparative studies of nonoperative treatment for splenectomy in cirrhotic patients

1 author n Type of care Success: Mortality:
TNO / SP TNO: EMB / SURV TNO / SP TNO / SP
Fang (1) 12 100% / 0% 0% /100% 8%/- Global: 50%
Lin (73) 20 50% / 50% 10% / 90% Global: 30% -
Bugaev (2) 289 86% / 14% 13% / 87% 71% / 65% 23% / 35%
Cook (3) 77 48% / 52% 8% /92% - Global: 27%

EMB: splenic embolization, NO: non-operative treatment, SP: splenectomy
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Seoul series (77)].

* endovascular treatment, currently the
benchmark in the general population
(79,80).

Only one Korean series analysed the results
of the various treatments in 41 cirrhotic or
recently transplanted patients (77). Non-
operative treatment was performed as first-line
treatment in 90% of cases, including 5 cases of
radiological embolization. In only one case was
SP necessary for rupture of the ASA after TH. In
case of rupture, embolization allowed haemosta-
sis in the 2 cases where the technique was used.
In the same series, the mortality rate after first
MS was 20% vs. 0% in the case of non-operative
treatment.

In total, because of the severity of a
ruptured aneurysm of the splenic artery in the
cirrhotic patient, their prophylactic manage-
ment is therefore essential. Endovascular
treatment is currently the treatment of choice
because of its lower morbidity and mortality.
In patients with cirrhosis without a transplant
plan, monitoring every 6 months is recom-
mended and treatment in case of evolution or
of size greater than 2 cm.

Conflict of Interest

Nothing to disclose.

References

1. Fang J-F, Chen R-J, Lin B-C, Hsu Y-B, Kao J-L, Chen M-F. Liver
cirrhosis: an unfavorable factor for nonoperative management of blunt
splenic injury. The Journal of Trauma: Injury, Infection, and Critical Care.
2003;54(6):1131-6—discussion1136.

2. Bugaev N, Breeze JL, Daoud V, Arabian SS, Rabinovici R. Management
and outcome of patients with blunt splenic injury and preexisting liver
cirrhosis. J Trauma Acute Care Surg. 2014;76(6):1354-61.

3. Cook MR, Fair KA, Burg J, Cattin L, Gee A, Arbabi S, et al. Cirrhosis
increases mortality and splenectomy rates following splenic injury. Am
J Surg. 2015;209(5):841-7.

4. Lin B-C, Fang J-F, Wong Y-C, Hwang T-L, Hsu Y-P. Management of
cirrhotic patients with blunt abdominal trauma: Analysis of risk factor of
postoperative death with the Model for End-Stage Liver Disease score.
Injury. 2012;43(9):1457-61.

5. Kedia S, Goyal R, Mangla V, Kumar A, S S, Das P, et al. Splenectomy in
cirrhosis with hypersplenism: improvement in cytopenias, Child's
status and institution of specific treatment for hepatitis C with success.
Ann Hepatol. 2012;11(6):921-9.

6. lkezawa K, Naito M, Yumiba T, Iwahashi K, Onishi Y, Kita H, et al.
Splenectomy and antiviral treatment for thrombocytopenic patients
with chronic hepatitis C virus infection. J Viral Hepat. 2010;
17(7):488-92.

10.

1.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Lee PC, Rhee RY, Gordon RY, Fung JJ, Webster MW. Management of
splenic artery aneurysms: the significance of portal and essential hyper-
tension. J Am Coll Surg. 1999;189(5):483-90.

Heestand G, Sher L, Lightfoote J, Paimer S, Mateo R, Singh G, et al.
Characteristics and management of splenic artery aneurysm in liver
transplant candidates and recipients. Am Surg. 2003;69(11):933-40.
Hu Q, Takeishi K, Yamashita Y-I, lkeda T, Wang H, Itoh S, et al.
Splenectomy Followed by Hepatectomy for Hepatocellular Carcinoma
with Hypersplenism and Portal Hypertension Caused by Macro-
globulinemia. Anticancer Res. 2015 Jul;35(7):4077-81.

Lesurtel M, Graf R, Aleil B, Walther DJ, Tian Y, Jochum W, et al. Platelet-
derived serotonin mediates liver regeneration. Science. 2006;
312(5770):104—7.

Chen X-P, Wu Z-D, Huang Z-Y, Qiu F-Z. Use of hepatectomy and
splenectomy to treat hepatocellular carcinoma with cirrhotic hyper-
splenism. Br J Surg. 2005;92(3):334-9.

Iwaki K, Ohta M, Ishio T, Kai S, Iwashita Y, Shibata K, et al. Metastasis
of hepatocellular carcinoma to spleen and small intestine. J
Hepatobiliary Pancreat Surg. 2008;15(2):213-9.

Hanada K, Saito A, Nozawa H, Haruyama K, Hayashi N, Yamada M, et
al. Histopathologically-diagnosed splenic metastasis in a hepatocellular
carcinoma case with adrenal metastasis. Intern Med. 2004;43(6):
434-9.

Seyama Y, Tanaka N, Suzuki Y, Nagai M, Furuya T, Nomura Y, et al.
Spontaneous rupture of splenic hamartoma in a patient with hepatitis C
virus-related cirrhosis and portal hypertension: a case report and review
of the literature. World J Gastroenterol. Baishideng Publishing Group
Inc; 2006;12(13):2133-5.

Akahoshi T, Tomikawa M, Kawanaka H, Furusyo N, Kinjo N, Tsutsumi N,
et al. Laparoscopic splenectomy with interferon therapy in 100 hepati-
tis-C-virus-cirrhotic patients with hypersplenism and thrombocytope-
nia. J Gastroenterol Hepatol. 2012 Feb;27(2):286-90.

Tomikawa M, Hashizume M, Akahoshi T, Shimabukuro R, Gotoh N,
Ohta M, et al. Effects of splenectomy on liver volume and prognosis of
cirrhosis in patients with esophageal varices. J Gastroenterol Hepatol.
2002;17(1):77-80.

Amin MA, Gendy EI MM, Dawoud IE, Shoma A, Negm AM, Amer TA.
Partial splenic embolization versus splenectomy for the management of
hypersplenism in cirrhotic patients. World J Surg. 2009;33(8):
1702-10.

Ogata T, Okuda K, Sato T, Hirakawa Y, Yasunaga M, Horiuchi H, et al.
Long-term outcome of splenectomy in advanced cirrhotic patients with
hepatocellular carcinoma and thrombocytopenia. Kurume Med J.
2013;60(2):3745.

Kercher KW, Carbonell AM, Heniford BT, Matthews BD, Cunningham
DM, Reindollar RW. Laparoscopic splenectomy reverses thrombo-
cytopenia in patients with hepatitis C cirrhosis and portal hypertension.
J Gastrointest Surg. 2004;8(1):120-6.

Aubert C, Vaudaux B, Bart PA, Université de Lausanne. [Immunization
guidelines regarding patients with a chronic disease]. Vol. 6, Revue
médicale suisse. 2010. pp. 798-803.

Leise MD, Talwalkar JA. Immunizations in chronic liver disease: what
should be done and what is the evidence. Curr Gastroenterol Rep.
2013;15(1):300.

Haut Conseil de la Santé Publique - Vaccination des personnes
immunodéprimées ou aspléniques [Internet]. hesp.fr. [cited 2015 Jun
21]. Available from: http://www.hcsp.fr/Explore.cgi/avisrapportsdo-
maine?clefr=504

Haut Conseil de la santé publique. Avis relatif aux recommanda-
tions vaccinales spécifiques des personnes immunodéprimées ou
aspléniques [Internet]. nosobase.chu-lyon.fr. [cited 2015 Jun 21].
Available from: http://nosobase.chu-lyon.fr/recommandations/
hesp/2012_vaccinationimmuno_HCSP.pdf

Mourtzoukou EG, Pappas G, Peppas G, Falagas ME. Vaccination of
asplenic or hyposplenic adults. Br J Surg. 2008;95(3):273-80.
Haute Autorité de Santé - Commission de la Transparence.
Prevenar [Internet]. has-sante.fr. [cited 2015 Jun 21]. Available

182

www.revistachirurgia.ro

Chirurgia, 115 (2), 2020



What are the Particularities of Splenic Surgery in Cirrhotic Patients?

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

4.

42.

from: http://www.has-sante.fr/portail/upload/docs/evamed/CT-
13245_PREVENAR_PIS_EI_Avis2_CT13245.pdf

Habermalz B, Sauerland S, Decker G, Delaitre B, Gigot JF, Leandros
E, et al. Laparoscopic splenectomy: the clinical practice guidelines
of the European Association for Endoscopic Surgery (EAES). 2008.
pp. 821-48.

Chen X-D, He F-Q, Yang L, Yu Y-Y, Zhou Z-G. Laparoscopic
splenectomy with or without devascularization of the stomach for
liver cirrhosis and portal hypertension: a systematic review. ANZ J
Surg. 2013;83(3):122-8.

Hashizume M, Tomikawa M, Akahoshi T, Tanoue K, Gotoh N,
Konishi K, et al. Laparoscopic splenectomy for portal hypertension.
Hepatogastroenterology. 2002;49(45):847-52.

Cobb WS, Heniford BT, Burns JM, Carbonell AM, Matthews BD,
Kercher KW. Cirrhosis is not a contraindication to laparoscopic
surgery. Surg Endosc. 2005;19(3):418-23.

Cai YQ, Zhou J, Chen X-D, Wang YC, Wu Z, Peng B. Laparoscopic
splenectomy is an effective and safe intervention for hypersplenism
secondary to liver cirrhosis. Surg Endosc. 2011;25(12):3791-7.
Hama T, Takifuji K, Uchiyama K, Tani M, Kawai M, Yamaue H.
Laparoscopic splenectomy is a safe and effective procedure for
patients with splenomegaly due to portal hypertension. J
Hepatobiliary Pancreat Surg. 2008;15(3):304-9.

Kawanaka H, Akahoshi T, Kinjo N, Harimoto N, Itoh S, Tsutsumi N,
et al. Laparoscopic Splenectomy with Technical Standardization
and Selection Criteria for Standard or Hand-Assisted Approach in
390 Patients with Liver Cirrhosis and Portal Hypertension. J Am
Coll Surg. 2015;221(2):354-66.

Ohta M, Nishizaki T, Matsumoto T, Shimabukuro R, Sasaki A,
Shibata K, et al. Analysis of risk factors for massive intraoperative
bleeding during laparoscopic splenectomy. J Hepatobiliary
Pancreat Surg. 2005;12(6):433—7.

Kawanaka H, Akahoshi T, Kinjo N, Konishi K, Yoshida D, Anegawa
G, et al. Technical standardization of laparoscopic splenectomy
harmonized with hand-assisted laparoscopic surgery for patients
with liver cirrhosis and hypersplenism. J Hepatobiliary Pancreat
Surg. 2009;16(6):749-57.

Kakinoki K, Okano K, Suto H, Oshima M, Hagiike M, Usuki H, et al.
Hand-assisted laparoscopic splenectomy for thrombocytopenia in
patients with cirrhosis. Surg Today. 2013;43(8):883-8.

Anegawa G, Kawanaka H, Uehara H, Akahoshi T, Konishi K, Yoshida
D, et al. Effect of laparoscopic splenectomy on portal hypertensive
gastropathy in cirrhotic patients with portal hypertension. J
Gastroenterol Hepatol. 2009;24(9):1554-8.

Kawanaka H, Akahoshi T, Kinjo N, Iguchi T, Ninomiya M, Yamashita
YI, et al. Effect of laparoscopic splenectomy on portal haemo-
dynamics in patients with liver cirrhosis and portal hypertension.
Br J Surg. John Wiley & Sons, Ltd; 2014;101(12):1585-93.
Tomikawa M, Akahoshi T, Sugimachi K, lkeda Y, Yoshida K, Tanabe
Y, et al. Laparoscopic splenectomy may be a superior supportive
intervention for cirrhotic patients with hypersplenism. J
Gastroenterol Hepatol. 2010;25(2):397-402.

Yao HS, Wang WJ, Wang Q, Gao WC, Xiang HG, Hu ZQ, et al.
Randomized clinical trial of vessel sealing system (LigaSure) in
esophagogastric devascularization and splenectomy in patients
with portal hypertension. Am J Surg. 2011;202(1):82-90.

Delaitre B, Blezel E, Samama G, Barrat C, Gossot D, Bresler L, et al.
Laparoscopic splenectomy for idiopathic thrombocytopenic
purpura. Surgical Laparoscopy, Endoscopy & Percutaneous
Techniques. 2002;12(6):412-9.

Wu C-C, Cheng S-B, Ho W-M, Chen J-T, Yeh D-C, Liu T-J, et al.
Appraisal of concomitant splenectomy in liver resection for
hepatocellular carcinoma in cirrhotic patients with hypersplenic
thrombocytopenia. Surgery. 2004;136(3):660-8.

Zhou J, Wu Z, Pankaj P, Peng B. Long-term postoperative out-
comes of hypersplenism: laparoscopic versus open splenectomy
secondary to liver cirrhosis. Surg Endosc. 2012;26(12):3391-400.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

59.

Wang M-J, Li J-L, Zhou J, Wu Z, Peng B. Consecutive laparoscop-
ic gallbladder and spleen resections in cirrhotic patients. World J
Gastroenterol. 2014;20(2):546-54.

Akahoshi T, Tomikawa M, Korenaga D, lkejiri K, Saku M, Takenaka
K. Laparoscopic splenectomy with peginterferon and ribavirin
therapy for patients with hepatitis C virus cirrhosis and hyper-
splenism. Surg Endosc. 2010;24(3):680-5.

Commission de la Transparence. Avis 8 janvier 2014. Oracilline
[Internet]. [cited 2015 Jun 21]. Available from: http://www.has-
sante.fr/portail/jcms/c_1719394/fr/oracilline08012014avisct13063
Falletta JM, Woods GM, Verter JI, Buchanan GR, Pegelow CH, lyer
RV, et al. Discontinuing penicillin prophylaxis in children with
sickle cell anemia. Prophylactic Penicillin Study Il. J Pediatr. 1995;
127(5):685-90.

El-Alfy MS, El-Sayed MH. Overwhelming postsplenectomy
infection: is quality of patient knowledge enough for prevention?
Hematol J. 2004;5(1):77-80.

Observatoire des médicaments, des dispositifs médicaux et des
innovations thérapeutiques - Région Centre - OMEDIT. Prévention
des infections chez le splénectomisé et dans I'asplénie fonction-
nelle. [Internet]. [cited 2015 Jun 21]. Available from:
http://www.omedit-centre.fr/fichiers/upload/Prevention-des-infec-
tions_Splenectomise-et-asplenie-fonctionnelle_Fiche-bon-
usage_Mars-2010.pdf

Davies JM, Lewis MPN, Wimperis J, Rafi I, Ladhani S, Bolton-
Maggs PHB, et al. Review of guidelines for the prevention and
treatment of infection in patients with an absent or dysfunctional
spleen: prepared on behalf of the British Committee for Standards
in Haematology by a working party of the Haemato-Oncology task
force. Vol. 155, British journal of haematology. 2011. pp. 308—17.
Amitrano L, Guardascione MA, Ames PRJ. Coagulation abnormali-
ties in cirrhotic patients with portal vein thrombosis. Clin Lab.
2007;53(9-12):583-9.

Ushitora Y, Tashiro H, Takahashi S, Amano H, Oshita A, Kobayashi
T, et al. Splenectomy in chronic hepatic disorders: portal vein
thrombosis and improvement of liver function. Dig Surg. 2011;
28(1):9-14.

Kinjo N, Kawanaka H, Akahoshi T, Tomikawa M, Yamashita N,
Konishi K, et al. Risk factors for portal venous thrombosis after
splenectomy in patients with cirrhosis and portal hypertension. Br
J Surg. 2010;97(6):910-6.

Kawanaka H, Akahoshi T, Itoh S, Iguchi T, Harimoto N, Uchiyama
H, et al. Optimizing risk stratification in portal vein thrombosis after
splenectomy and its primary prophylaxis with antithrombin 111
concentrates and danaparoid sodium in liver cirrhosis with portal
hypertension. J Am Coll Surg. 2014;219(5):865-74.

Lai W. Anticoagulation therapy prevents portal-splenic vein throm-
bosis after splenectomy with gastroesophageal devascularization.
World J Gastroenterol. 2012;18(26):3443.

Cheng Z, Yu F, Tian J, Guo P, Li J, Chen J, et al. A comparative study
of two anti-coagulation plans on the prevention of PVST after
laparoscopic splenectomy and esophagogastric devascularization.
J Thromb Thrombolysis. 2015;40(3):294-301.

Yamashita Y-I, Bekki Y, Imai D, Ikegami T, Yoshizumi T, Ikeda T, et
al. Efficacy of postoperative anticoagulation therapy with enoxa-
parin for portal vein thrombosis after hepatic resection in patients
with liver cancer. Thromb Res. 2014;134(4):826-31.

Gomez Cuervo C, Bishal Pardo O, Pérez-Jacoiste Asin MA. Efficacy
and safety of the use of heparin as thromboprophylaxis in patients
with liver cirrhosis: a systematic review and meta-analysis. Thromb
Res. 2013;132(4):414-9.

Villa E, Camma C, Marietta M, Luongo M, Critelli R, Colopi S, et al.
Enoxaparin prevents portal vein thrombosis and liver decompensa-
tion in patients with advanced cirrhosis. Gastroenterology. 2012;
143(5):1253-60.e1-4.

Kawanaka H, Akahoshi T, Kinjo N, Konishi K, Yoshida D, Anegawa
G, et al. Impact of antithrombin Il concentrates on portal vein

Chirurgia, 115 (2), 2020

www.revistachirurgia.ro

183



N. Golse et al

thrombosis after splenectomy in patients with liver cirrhosis and
hypersplenism. Ann Surg. 2010;251(1):76-83.

Characteristics and management of splenic artery aneurysms in
adult living donor liver transplant recipients. Liver Transpl. 2009;

60. Imura S, Shimada M, Utsunomiya T, Morine Y, lkemoto T, Mori H, et al. 15(11):1535-41.

Impact of splenectomy in patients with liver cirrhosis: Results from 18~ 78. Mattar SG, Lumsden AB. The management of splenic artery
patients in a single center experience. Hepatology Research. 2010; aneurysms: experience with 23 cases. Am J Surg. 1995;
40(9):894-900. 169(6):580-4.

61. Yamamoto N, Okano K, Oshima M, Akamoto S, Fujiwara M, TaniJ,  79. Hogendoorn W, Lavida A, Hunink MGM, Moll FL, Geroulakos G,
et al. Laparoscopic splenectomy for patients with liver cirrhosis: Muhs BE, et al. Cost-effectiveness of endovascular repair, open
Improvement of liver function in patients with Child-Pugh class B. repair, and conservative management of splenic artery aneurysms.
Surgery. 2015;158(6):1538-44. J Vasc Surg. 2015;61(6):1432-40.

62. Watanabe Y, Horiuchi A, Yoshida M, Yamamoto Y, Sugishita H,  80. Piffaretti G, Tozzi M, Lomazzi C, Rivolta N, Riva F, Caronno R, et al.
Kumagi T, et al. Significance of laparoscopic splenectomy in Splenic artery aneurysms: postembolization syndrome and
patients with hypersplenism. World J Surg. 2007;31(3):549-55. surgical complications. Am J Surg. 2007;193(2):166-70.

63. Zhan X-L, Ji Y, Wang Y-D. Laparoscopic splenectomy for hyper- ~ 81. Cai J-Q, Hu J-Q, Bi X-Y, Zhao J-J, Che X, Xie S-L, et al. [Long-term
splenism secondary to liver cirrhosis and portal hypertension. effect of united hepatectomy and splenectomy on treatment of
World J Gastroenterol. 2014;20(19):5794-800. hepatocellular carcinoma complicated with cirrhosis and hyper-

64. Xu F, Dai C-L, Wu X-M, Chu P. Overwhelming postsplenectomy splenism]. Zhonghua Yi Xue Za Zhi. 2004;84(1):6-8.
infection due to Mycoplasma pneumoniae in an asplenic cirrhotic ~ 82. Oh JW, Ahn SM, Kim KS, Choi JS, Lee WJ, Kim BR. The role of
patient: case report. BMC Infect Dis. 2011;11:162. splenectomy in patients with hepatocellular carcinoma and

65. Kim SH, Kim DY, Lim JH, Kim SU, Choi GH, Ahn SH, et al. Role of secondary hypersplenism. Yonsei Med J. 2003;44(6):1053-8.
splenectomy in patients with hepatocellular carcinoma and hyper-  83. Sugawara Y, Yamamoto J, Shimada K, Yamasaki S, Kosuge T,
splenism. ANZ J Surg. 2013;83(11):865-70. Takayama T, et al. Splenectomy in patients with hepatocellular

66. Feng K, Ma K, Liu Q, Wu Q, Dong J, Bie P. Randomized clinical trial carcinoma and hypersplenism. J Am Coll Surg. 2000;190(4):446-50.
of splenic radiofrequency ablation versus splenectomy for severe ~ 84. Thalhammer GH, Eber E, Uraniis S, Pfeifer J, Zach MS. Partial
hypersplenism. Br J Surg. 2011;98(3):354-61. splenectomy in cystic fibrosis patients with hypersplenism. Arch

67. Liu Q, Ma K, Song Y, Zhou N, He Z. Two-year follow-up of splenic Dis Child. BMJ Group; 2003;88(2):143-6.
radiofrequency ablation in patients with cirrhotic hypersplenism:  85. Chazalette JP, Feigelson J, Louis D. Partial splenectomy--worth the
does increased hepatic arterial flow induce liver regeneration? risk. Arch Dis Child. BMJ Group; 2003;88(7):649-9.

Surgery. 2008;143(4):509-18. 86. Louis D, Duc MLP, Reix P, Chazalette J-P, Durieu I, Feigelson J, et

68. Hadduck TA, McWilliams JP. Partial splenic artery embolization in al. Partial splenectomy for portal hypertension in cystic fibrosis
cirrhotic patients. World J Radiol. 2014;6(5):160-8. related liver disease. Pediatr Pulmonol. Wiley Subscription

69. Omer S, Zara 0, lacobescu C, Dina I. Partial splenic embolization Services, Inc., A Wiley Company; 2007;42(12):1173-80.
for hypersplenism in cirrhotic patients. A case series. J 87. SakaiT, Shiraki K, Inoue H, Sugimoto K, Ohmori S, Murata K, et al.
Gastrointestin Liver Dis. 2014;23(2):215-8. Complications of partial splenic embolization in cirrhotic patients.

70. Koconis KG, Singh H, Soares G. Partial splenic embolization in the Dig Dis Sci. 2002;47(2):388-91.
treatment of patients with portal hypertension: a review of the eng-  88. Ptlsson B, Hallén M, Forsberg AM, Alwmark A. Partial splenic
lish language literature. J Vasc Interv Radiol. 2007;18(4):463-81. embolization: long-term outcome. Langenbecks Arch Surg. 2003;

71. He X-H, Li W-T, Peng W-J, Li G-D, Wang S-P, Xu L-C. Total 387(11-12):421-6.
embolization of the main splenic artery as a supplemental 89. Xu R-Y, Liu B, Lin N. Therapeutic effects of endoscopic variceal
treatment modality for hypersplenism. World J Gastroenterol. ligation combined with partial splenic embolization for portal
2011;17(24):29537. hypertension. World J Gastroenterol. 2004;10(7):1072—-4.

72. Inaba K, Barmparas G, Resnick S, Browder T, Chan LS, Lam L, et 90. N'Kontchou G, Seror O, Bourcier V, Mohand D, Ajavon Y, Castera L,
al. The Model for End-Stage Liver Disease score: an independent et al. Partial splenic embolization in patients with cirrhosis:
prognostic factor of mortality in injured cirrhotic patients. Arch efficacy, tolerance and long-term outcome in 32 patients. Eur J
Surg. American Medical Association; 2011;146(9):1074-8. Gastroenterol Hepatol. 2005;17(2):179-84.

73. Lin B-C, Fang J-F, Wong Y-C, Hwang T-L, Hsu Y-P. Management of ~ 91. Hayashi H, Beppu T, Masuda T, Mizumoto T, Takahashi M, Ishiko T,
cirrhotic patients with blunt abdominal trauma: analysis of risk et al. Predictive factors for platelet increase after partial splenic
factor of postoperative death with the Model for End-Stage Liver embolization in liver cirrhosis patients. J Gastroenterol Hepatol.
Disease score. Injury. 2012;43(9):1457-61. Blackwell Publishing Asia; 2007;22(10):1638-42.

74. Georgiou C, Inaba K, Teixeira PGR, Hadjizacharia P, Chan LS, 92. Zhu K, Meng X, Qian J, Huang M, Li Z, Guan S, et al. Partial splenic
Brown C, et al. Cirrhosis and trauma are a lethal combination. embolization for hypersplenism in cirrhosis: a long-term outcome
World J Surg. Springer-Verlag; 2009;33(5):1087-92. in 62 patients. Dig Liver Dis. 2009;41(6):411-6.

75. Pachter HL, Guth AA, Hofstetter SR, Spencer FC. Changing 93. Shimizu H, Takatsuka K, Nakano H, Tenjin T, Fujikawa T, Yoshida A,
patterns in the management of splenic trauma: the impact of non- et al. Long-term evaluation of partial splenic embolization followed
operative management. Ann Surg. Lippincott, Williams, and by interferon therapy in patients with hepatitis C virus (HGCV)
Wilkins; 1998;227(5):708-17—discussion717-9. cirrhosis and thrombocytopenia. Intern Med. 2014;53(9):925-31.

76. Abbas MA, Stone WM, Fowl RJ, Gloviczki P, Oldenburg WA, 94. Kondo C, Atsukawa M, Tsubota A, Shimada N, Abe H, ltokawa N, et
Pairolero PC, et al. Splenic artery aneurysms: two decades al. Safety and efficacy of partial splenic embolization in telaprevir-
experience at Mayo clinic. Ann Vasc Surg. 2002;16(4):442-9. based triple therapy for chronic hepatitis C. Intern Med.

77. Moon D-B, Lee S-G, Hwang S, Kim K-H, Ahn C-S, Ha T-Y, et al. 2015;54(2):119-26.

184 www.revistachirurgia.ro Chirurgia, 115 (2), 2020



