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Abstract

Introduction: Identifying left aberrant hepatic artery during gastrectomy for cancer is occasional. In case of re-
placed left hepatic artery, its ligation can lead to hepatic injury or ischemia, while preserving it can cause difficul-
ties during lymphadenectomy. In literature there is no consensus regarding preserving replaced left hepatic artery
during gastrectomy for cancer. A recent study, analysing adverse effects of ligating an aberrant left hepatic artery,
shows in pacients with over 5 times elevated transaminase levels, increase in hospital length and postoperative
complications. On the other hand, there are studies that consider ligation of aberrant left hepatic artery safe, the
only inconvenient being postoperative transient elevation of transminase levels, when ligated artery diameter is over
1.5 mm. Matherial and methoods: We report the case of a 65 years old male, known with myocardial infarction,
admitted for epigastric pain, nausea, vomiting, dysphagia for solids and important weight loss. Upper gastrointe-
sinal endoscopy with biopsy and computed tomography showed eso-gastric tumoral mass, signet ring cell carci-
noma, no metastases. Intraopertive, we found replaced left heaptic artery arising from left gastric artery, close to
the celiac trunk, its diameter being approximately 1 cm. Total radical D2 gastrectomy with mechanical eso-jejunal
Roux-en-Y anastomosis was performed. Postoperative evolution was favourable surgically, but the patient had Sar-
sCov?2 infection during hospitalisation The final pathology report showed 18 lymph nodes examined, 5 being with
adenocarcinoma metastases. Conclusions: Preserving replaced left hepatic artery during gastectomy for cancer
is preferable, lyphadecnectomy not being affected. Potential postoperative complications resulted from ligation of
replaced left hepatic artery could have chanced the prognosis.
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Rezumat

Introducere. |dentificarea unei artere hepatice stangi aberante in timpul gasterectomiei pentru cancer este ocazi-
onala. In cazul in care exista arterd hepatica stanga de inlocuire, care se divide aproape de origine, ligatura acesteia
poate duce la ischemie hepatica, in timp ce prezervarea sa poate genera dificultati in limfadenectomie. In literatu-
ra universald, nu exista consens in privinta prezervarii arterei hepatice stangi de inlocuire in timpul gastrectomiei
pentru cancer. Un studiu recent, care analizeaza efectele adverse ale ligaturii unei artere hepatice stangi aberante
constata la pacientii cu cresterea de peste 5 ori a valorilor transaminazelor postoperator, prelungirea duratei de spit-
alizarea si aparitia complicatiilor postoperatorii. Pe de alta parte, exista studii care considera sigura ligatura arterei
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hepatice stangi aberante, singurul incovenient fiind elevarea tranzitorie a valorilor transaminazelor postoperator, in
cazul unei artere hepatice stangi cu diametru peste 1.5 mm. Material si metoda: Prezentam cazul unui pacient de
65 de ani, cu antecendente de infarct miocardic, internat pentru dureri epigastrice, varsaturi, disfagie pentru solide si
scadere ponderald marcata. Paraclinic, endoscopic si tomografic se pune diagnosticul de voluminoaséa formatiune
tumorala eso-gastrica, fara determinari secundare, biopsia fiind de adenocarcinom in inel cu pecete. Intraoperator
se constata varianta anatomica de artera hepatica stanga de inlocuire voluminoasa, cu diametrul de aproximativ
1 cm, divizata din artera gastrica stanga, aproape de originea din trunchiul celiac. Se practica gastrectomie totala
D2 cu esojejunoanastomoza mecanica pe ansa in Y a la Roux (examen histopatologic extemporaneu negativ din
transa esofagiana). Evolutia postoperatorie este favorabila chirurgicald, insa grevata de infectie Sars-Cov2. Pe pie-
sa de rezectie s-au analizat 18 ganglioni, 5 cu metastaza de adenocarcinom. Concluzii: Prezervarea unei artere
hepatice stangi de inlocuire este de preferat in timpul gastrectomiei pentru cancer, aceasta putand fi realizata fara
afectarea disectiei limfatice. Potentialele complicatii postoperatorii rezultate din ligatura arterei hepatice stangi ar fi
putut schimba prognosticul.

Cuvinte cheie: arterd, hepatic, stang, gastroectomie, inlocuire

INTRODUCTION

There has been a long period of debate regarding the
optimal surgical treatment of gastric cancer. Japanese
guidelines suggesting the adequate type of gastrectomy
according with tumour location and Borrmann classi-
fication have been globally adopted. Afterwards, ran-
domised trials focused on the lymph node (LN) dis-
section required for an adequate oncologic procedure
and stated that D2 dissection improves disease-specific
survival in advanced gastric cancer patients®*’. 'The
persistence after fetal maturation, of one or two em-
bryonic hepatic arteries, who usually disappear in the
liver vascularisation by a unique hepatic artery origi-
nating from the celiac trunk leads to the presence of an
anatomical variation. The aberrant left hepatic artery
(ALHA) is originating usually from the left gastric ar-
tery and runs through the pars condensa of the lesser
omentum. The frequency of ALHA is varying from 12
to 34% according to the different study methods: ana-
tomical series (14 to 27%), angiographic studies (12 to
20%) or liver transplantation series (12 to 24%)*°. An
accessory hepatic artery supplies a portion of the liver
along with another artery, whilst a replaced hepatic ar-
tery supplies a portion of the liver solely.

The first report that the hepatic artery branches
often have morphopathological variations is made by
Haller in 1756. Almoust two hundred years later, in
1966, Michels introduced the classification system that
continues to be used worldwide and in 1994, Hiatt
modifies Michel’s classification (table 1). The two most
common variants are: replaced right hepatic artery aris-
ing from the superior mesenteric artery and replaced
left hepatic artery arising from the left gastric artery®®.

Whether ALHA originating from left gastric ar-
tery should be ligated or preserved during gastrectomy
for cancer is a subject under debate, no consensus be-
ing stated. Worldwide incidence of ALHA is 13.52%,
8.26% for replaced and 5.55% for accessory type. While
preservation of these arteries with complete removal of
surrounding lymph nodes could be challenging, espe-
cially in laparoscopic surgery, ligation of these arteries
is of great concern to surgeons regarding patient’s post-
operative liver function and safety”®.

CASE REPORT

We present the case of a 65-year-old male with no on-
cological family history, with myocardial infarction in
2009, known with arterial hypertension, under treat-
ment, nonsmoker, relatively alcoholic, who was referred
to our hospital due to important weight loss, abdomi-
nal pain and dysphagia for solids. The patient present-
ed at the clinical exam with an European Cooperative
Oncology Group (ECOG) performance status of 1,
increased body mass index, afebrile, without skin pal-
lor. Upper gastrointestinal endoscopy revealed vegetate
circumferential gastric tumor and the pathology result
confirmed the diagnosis of signet ring cell carcinoma.
Computed tomography (CT) 48/42mm eso-gastric
mass, perigastric lymphadenopaties (16/15mm), no
lung or liver metastases. During surgery, variant left
hepatic artery arising from left gastric artery, close
to the origin from celiac trunk was found, its diame-
ter being of approximately lcm. the. Total radical D2
gastrectomy with mechanical eso-jejunal Roux-en-Y
anastomosis was performed after intraoperative frozen
section pathology report confirmed negative resection
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Table 1. Hapatic artery variation

Hepatic artery variation Michels Hiatt
classification | classification
Normal anatomy Type 1 Type 1
Replaced left hepatic artery originating from the left gastric artery Type 11 Type 11
Replaced right hepatic artery originating from the superior mesenteric artery Type I1I Type III
Co-existence of Type II and III Type IV Type IV
Accessory left hepatic artery originating from the left gastric artery Type V Type 11
Accessory right hepatic artery originating from the superior mesenteric artery Type VI Type I11
Accessory left hepatic artery originating from the left gastric artery and accessory Type VII Type IV
right hepatic arterv originating from the superior mesenteric arterv
Accessory left hepatic artery originating from the left gastric artery and replaced Type VIII Type IV
richt henatic arterv originating from the sunerior mesenteric arterv
Common hepatic artery originating from the superior mesenteric artery Type IX Type V
Right and left hepatic arteries originating from the left gastric artery Type X NOD
Common hepatic artery directly originating from the aorta NOD Type VI

margins. Lymphanedenctomy was performed preserv-
ing the ALHA, which considering its characteristics
was probably a replaced left hepatic artery (rfLHA).
The final pathology report showed 18 lymph nodes
examined, 5 being with adenocarcinoma metastases.
'The postoperative evolution was simple surgically, no
transaminase elevation, but the patient had Sars-Cov2
infection during hospitalisation. 2 years follow-up (en-
doscopy, CT) showed no local recurrence and no dis-
tant metastases.

DISCUSSION

Gastric cancer surgery requires complete dissection
and removal of lymph node station 7, which can be
easily achieved by ligating left gastric artery at its base,
including an ALHA, if this is present. During standard
gastric cancer surgery, TLHA arising from the left gas-
tric artery is generally underestimated, compared with
the replaced right hepatic artery (rfRHA). The rfLHA
is often resected for en bloc lymphadenectomy with-
out vascular reconstruction in gastric cancer surgery
despite a reported risk of ischemic liver injury. Many
literature studies recommend preservation of ALHA
during surgery especially in patients with pre-exist-

ing liver disease to prevent liver dysfunction and isch-
emia9,10,11.

Shinohara et al. reported no difference in onco-
logic outcome between patients whose ALHA were
preserved or ligated during gastric cancer surgery and
preserving ALHA during surgery increases the opera-
tion time and blood loss especially during laparoscopic
procedures™. ALHA is rarely seen during laparoscop-
ic gastrectomy for cancer, but current evidence shows
that laparoscopic gastrectomy has similar or even bet-
ter outcome compared to open gastrectomy and is safe
even in patients with chronic liver disease!*%.

In a recent study, of the 2,487 patients who had lap-
aroscopic gastrectomy for gastric cancer at Seoul Na-
tional University Hospital, 204 patients with ALHA
were selected for analysis. 131 (64.2%) were classified
as replaced and 73 (35.8%) as accessory left hepatic ar-
tery and arteries were preserved in 135 (66.2%) cases
and ligated in 69 (33.8%) cases. Results showed after
ligation of rTLHA or accessory left hepatic artery (acL-
HA) only transient elevation in SGOT and SGPT lev-
els which spontaneously returned to normal two weeks
after surgery (ALHA >1.5mm). There were no reports
of hepatic necrosis even after ligation of ALHA in pa-
tients with preexisting liver disease. The limitations of
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this study consist in a small number of patients and a
single centre experience’.

Mays et al. and Lee et al. have demonstrated in
their studies that revascularization through collateral
flow takes place after ligation of hepatic arterial in-
flow. In literature, there were case reports of ligation of
ALHA, proper hepatic artery for ruptured aneurysm
and even accidental ligation of hepatic artery which
showed no morbidity and mortality¢!7181%:20,

In contrast, other studies have reported severe
complications such as abscess formation, cholangi-
tis, liver failure, liver necrosis and even deaths after
ligation of ALHA. Among patients with a ligated
ALHA, those with peak AST/ALT 25 times the nor-
mal showed worse perioperative outcomes in terms of
hospital stay and severity of complications'>?'. The ma-
jor consequence of ALHA ligation is transient hepatic
dysfunction, but in patients with chronic liver disease,
who are less tolerant to liver injury, ligation could lead
to fatal liver failure.

In another study, Kim et all analysed 1,340 pa-
tients with early gastric cancer who underwent lapa-
roscopic distal gastrectomy. 150 patients had ALHA,
in 116 cases it was ligated and in 34 preserved. The
results suggested to preserve the ALHA arising from a
large LGA, having diameter greater than 5 mm, during
laparoscopic gastrectomy, to prevent immediate post-
operative hepatic dysfunction®. Oki et al.* have even
suggested the ALHA be preserved whenever it is en-
countered during laparoscopic gastrectomy?.

Previous studies have suggested conducting preop-
erative evaluation using three-dimensional computed
tomography angiography before gastrectomy to assess
vascular anatomy. The detection rate of ALHAs was
lower than the incidence previously reported. Differen-
tiating between replaced and accessory ALHAs would
be even more difficult using angiography?*226-27,

Generally, it is thought that ligation of a large
ALHA would result in postoperative hepatic dysfunc-
tion. Even though the evidence for this is weak and
there is no consensus, lethal complications, including
left hepatic lobe necrosis, after ligation of the rLHAs
have been reported in the literature?*’.

The case presented showed good results after pre-
serving rfLHA and no inconvenience in performing
correct lymphadenectomy. The postoperative evolution
showed no surgical complications and 2 years follow
up with no local or distant relapse. Considering the
patients medical history and the SarsCov2 infections

<

Replaced left hepatic artery found in total gastrectomy for cancer.

during hospitalisation, the ligation of rLHA could
have changed the prognosis.

In literature there are still lots of debates on
whether it is safe to ligate aberrant left hepatic ar-
tery during abdominal surgeries. Replaced ALHAs
should be preserved to avoid postoperative hepat-
ic dysfunction. Studies have shown that some acces-
sory ALHAs are the only supplying vessel to a spe-
cific territory of the liver, which suggests that they
should be preserved same as replacing arteries. There-
fore, ligation of either replaced or accessory ALHAs
could result in postoperative hepatic dysfunction.
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