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Gastric cancer remains a major health problem worldwide 
and has been considered as a dynamic disease that 
has potential to spread through various routes, such 
as hematogenous metastasis, lymphatic metastasis, or 
peritoneal seeding (1-4). Relatively aggressive behavior of 
gastric cancer may cause metastasis even in the early stages 
of the disease, and metastases may affect multiple focuses 

simultaneously (5,6). 
A few decades ago, the only treatment option for 

metastatic gastric cancer (MGC) was best supportive care. 
With the increasing use of cytotoxic chemotherapy agents 
in various types of cancer, chemotherapy has also been 
used for MGC, and various studies have demonstrated the 
superiority of systemic chemotherapy over best supportive 
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care (7-9). One of the well-known studies was published 
in 1997 and, for patients randomized to the chemotherapy 
group, overall survival (OS) tended to be longer compared 
to best supportive care in advanced gastric cancer (8 vs. 
5 months; not statistically significant) (7). In the study, 
systemic chemotherapy provided longer quality-adjusted 
survival (median 6 vs. 2 months) and longer time to 
disease progression (median 6 vs. 2 months). Following 
the favorable outcomes of initial studies on survival and 
quality of life, palliative chemotherapy consisting of multi-
agent regimens has been introduced as a first- and second-
line therapy, as well as a subsequent treatment option, and 
palliative chemotherapy has become the main strategy in 
the management of MGC for both western and eastern 
treatment guidelines (10,11). However, despite the 
established efficacy of chemotherapeutic agents, prognosis 
is still poor with median survival being less than 1 year. 
Therefore, various alternative treatment strategies for 
MGC have become critical topics for research.

Palliative surgery in a subgroup of MGC patients 
who have life-threating symptoms such as bleeding and 
obstruction is a traditional and conventional approach (12). 
However, the role of reduction surgery is to reduce the 
tumor volume that has an immunosuppressive effect on 
patients; eliminating the source of further distant metastases 
with concern to asymptomatic MGC patients has been a 
subject of debate. Although published series have shown 
positive outcomes, study characteristics such as being 
single-center and retrospective nature inevitably resulted in 
selection bias (13-18). 

A recent study named REGATTA investigated whether 
the addition of gastrectomy to chemotherapy improves 
survival for MGC patients with a single non-curable  
factor (19). Median survival was 16.6 months [95% 
confidence interval (CI), 13.7–19.8] for the chemotherapy 
alone group, and 14.3 months (95% CI, 11.8–16.3) for the 
gastrectomy plus chemotherapy group. In the gastrectomy 
plus chemotherapy group, Grade 2 surgery-related 
complications occurred in only 16% (14/87) of patients 
and no reoperation was required. However, the incidence 
of adverse events related to chemotherapy was higher 
in patients assigned to gastrectomy plus chemotherapy. 
Although the study was terminated early in the first interim 
analysis, the group of patients included in the study revealed 
that the addition of reduction gastrectomy to chemotherapy 
could not offer an advantage over chemotherapy alone. 

There are also some points of the study that need to 
be underlined. Surgical treatment encompassed only 

gastrectomy with D1 lymph node dissection, while 
metastatic lesions remained untouched and combined 
resection of adjacent organs was not allowed. Although 
stratified randomization eliminated potential systematic 
bias between groups, a non-curable factor was peritoneal 
metastasis in the majority of patients (75%). Although 
subgroup analyses showed no survival difference when 
evaluated based on a non-curable factor, the low enrollment 
rate among eligible patients (34%), the early termination of 
the study, and the low number of patients in the subgroups, 
make it challenging to evaluate the influence of reduction 
surgery in the subgroup of patients. Quality of life, which 
is considered as an essential topic for MGC studies because 
of the limited lifespan of the patients, was not evaluated in 
this study. Moreover, as an additional finding, 5 patients 
from the chemotherapy alone group had the complete 
disappearance of metastasis, and gastrectomy with curative 
intent could be performed without any operative mortality. 

Although the REGETTA trial demonstrated that 
reduction gastrectomy with non-curative/non-palliative 
intent has no role in the management of MGC, in the era 
of multimodal treatment, we still have no exact evidence 
to suggest halting surgery in some subgroups, and we also 
have no evidence to consider the outcomes of palliative 
chemotherapy as satisfactory (20,21). Investigations into 
the effects of multimodal treatment protocols and radical 
surgery including metastasectomy on prognosis for patients 
with MGC is still ongoing. In this review, we aimed 
to explore the current and future treatment options by 
reviewing the literature on this controversial topic. 

Liver metastasis 

Liver  metastas is  i s  the most  common pattern of 
hematogenous metastasis of gastric cancer. According 
to a recently published study from the Surveillance, 
Epidemiology, and End Results (SEER) Program database, 
the ratio of the presence of metastatic disease at the time 
of diagnosis (synchronous metastasis) was 41% (7,792 
of 19,022 patients), and the majority of these were liver 
metastases (3,218 patients) (22). Among gastric cancer 
patients with synchronous liver metastasis, 70% (2,247 
of 3,218 patients) of patients had liver-only metastasis, 
while the remaining patients had at least one additional 
hematogenous metastasis site. 

The most common recurrence pattern of patients who 
had previously been curatively treated for gastric cancer were 
peritoneal metastasis and metachronous liver metastasis. 
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In a prospectively maintained gastric cancer database from 
Memorial Sloan-Kettering Cancer Center which reported 
a 42% recurrence rate, distant sites were involved as a part 
of the recurrence in 51% of patients (188 patients with 245 
specific sites among 367 patients), and the liver was the most 
common distant metastatic site (90 of 245 specific sites) (23). 
In a study by Yoo from Korea, the overall recurrence rate 
was 21% after curative gastrectomy, and liver metastasis was 
the second most common recurrence pattern (19%, 90 of 
508 patients) after peritoneal metastasis (24).

Patients with liver metastases are traditionally treated 
with palliative chemotherapy. Because liver metastases are 
frequently encountered, several studies have focused on 
treating liver metastasis in light of the favorable outcomes of 
liver-directed treatment (LDT) options in the management 
of liver metastasis from colorectal and neuroendocrine 
cancer. Among LDT options, although liver resection is the 
most well-studied, radiofrequency ablation (RFA), microwave 
ablation (MWA), hepatic artery infusion chemotherapy 
(HAIC), transarterial chemoembolization (TACE), and 
stereotactic body radiotherapy (SBRT) have been used to 
treat liver metastasis from gastric cancer (LMGC) (25-34). 

Irrespective of the LDT option, the metastatic disease 
should be limited to the liver, as LDT will be a local treatment 
specific to the liver. Unlike colorectal cancer liver metastasis, 
the aggressive biology of gastric cancer and the fact that 
metastases usually contain multiple sites/organs, restrict the 
number of appropriate patients to be treated with LDT. 
Because the data on LDT for LMGC are obtained only from 
the surgically treated patients, it is problematic to report 
the exact incidence of appropriate patients with LMGC. In 
Cheon’s study, among 10,259 patients with gastric cancer, 1,013 
(9.9%) patients had liver metastasis. Only 41 (4% of patients 
with liver metastasis) of them underwent curative gastrectomy 
plus LDT with curative intent (35). LDT incidences in a 
different series were 0.2–3.3% among patients with a gastric 
cancer who underwent a gastrectomy, and 2.2–50% among 
patients with LMGC (Table 1). Because the LDT is seldom 
indicated for MGC, a high-quality randomized study has yet to 
be conducted; all that we know comes from the observational 
studies that have been done over an expansive time period: the 
data of the 809 patients presented in Table 1 (22 studies) were 
obtained from a database spanning 309 years (median 14 years) 
(25,26,28,35-52). 

Indications for LDT

The two most crucial points for LDT are proper patient 

selection and choice of appropriate modality. Although 
there are some minor variations on indications for LDT, 
common indications of LDT for LMGC are the following 
(1,39,53-55): 
	 no extrahepatic hematogenous metastasis; 
	 no peritoneal dissemination;
	 the possibility of complete eradication of liver 

metastasis after LDT; 
	 adequate primary tumor control with complete 

removal of primary gastric tumor and lymph nodes 
for synchronous metastasis.

In addition to these indications, the main factors 
affecting the treatment decision are the following: patient-
specific features (performance status, age, willingness), 
metastasis-specific features (location, size, distribution, 
number, timing), and treatment-specific features (adequate 
hepatic reserve for liver resection, <5 cm in size for RFA 
and MWA).

Liver resection as a LDT option

Liver resection has been the most studied treatment 
modality for LMGC. Two meta-analyses that were 
published in 2015 concluded that liver resection is 
associated with increased survival and could be offered to 
selected patients (56,57). The most recent systematic review 
and pooled analysis was published in 2016 and a total of 991 
patients from 39 studies (30 from the East Asia and 9 from 
the West) who underwent liver resection for LMGC were 
included (58). The median number of patients in the studies 
was 21 (range from 10 to 64), median 30-day morbidity 
was 24% (range, 0–47%), and the median mortality was 
0% (range, 0–30%). The 1-, 3-, and 5-year survival rates 
were 68%, 31%, and 27%, respectively, with a median 
survival of 21 months (range, 9–52) for patients undergoing 
resection of LMGC. However, despite the acceptable and 
improved outcomes of the studies, the results of pooled 
analysis should be interpreted carefully because of the 
limitations stated by the authors. The authors concluded 
that in selected patients such as the patients with solitary 
and unilobar liver-only metastasis, liver resection may 
provide survival improvement, particularly in patients with 
R0 resection. 

Short- and long-term outcomes of the published studies 
evaluating LDT for the LMGC are presented in Table 1. 
Short-term outcomes were acceptable and comparable 
among studies demonstrating major complication rates of 
17–27% and operative mortality of 0–7%. Median survival 
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ranged from 9 to 49 months, and the 1-, 3-, and 5-year 
survival were 36–87%, 14–51%, and 0–42% respectively. 
Although survival data show improved outcomes, results 
may also reflect the variation in patient selection criteria 
among studies. Of further note, recurrence rates are as high 
as 50–92%, and the recurrence mostly occurs within the 
liver or systemic metastasis along with the liver metastasis. 
This finding may support the idea of combined therapy 
(systemic chemotherapy in addition to the LDT), rather 
than applying LDT alone in the management of liver-only 
metastasis.

Thermal ablative therapies as a LDT option

Localized application of thermal energy, including RFA 
and MWA have been developed for the treatment of 
primary and metastatic liver tumors (59-61). Although 
thermal ablative therapies are used in the treatment of liver 
metastasis from colorectal cancer, the data concerning the 
efficiency for LMGC are limited. RFA transmits electric 
currents while MWA transmits microwave energy through 
the needle, and both induce tumor cell destruction via 
coagulation necrosis. The features that highlight these 
techniques among LDT options are their less invasive, 
safe, and repeatable characteristics. Although RFA is less 
invasive compared to liver resection, minor complications 
such as transient fever, bacteremia, liver enzyme elevation 
and major complications such as abdominal bleeding due to 
liver mass rupture, liver abscess, and even treatment-related 
death were reported after RFA (52,62). Compared with 
RFA, MWA has the advantage of larger ablation volumes, 
no charring at the ablation site, and lower rates of major 
complications (63). 

In a comparative study, RFA showed satisfactory and 
comparable short- and long-term outcomes compared 
to liver resection in patients with LMGC. Median OS 
after RFA was 23 months, 5-year OS and progression-
free survival rates were 34% and 33%, respectively (25). In 
patients with liver metastasis from colorectal cancer, MWA 
provided lower ablation-site recurrence rates compared to 
RFA [20% vs. 6% (63)]. In the largest series of MWA for 
LMGC (n=32), there was no recurrence at ablation site 
while 24 patients experienced recurrence at other than 
ablation site or extrahepatic sites (28). A recent systematic 
review and pooled analysis of RFA and MWA for LMGC 
(12 studies including 226 patients) showed that thermal 
ablative therapies may provide a survival benefit and should 

be considered an alternative option for the treatment of 
LMGC (64).

Best candidate for LDT

Despite the lack of high-level evidence, some published 
series have demonstrated that LDT was effective and 
provided better oncological outcomes compared to systemic 
chemotherapy in a selected patient group. The key point 
is to define the selected patient group. Given the variation 
of treatment protocols among studies, it seems unlikely 
that a definite judgment regarding proper patient selection 
can be made. As shown in Figure 1, the presence of a single 
metastasis is the independent factor for a better prognosis 
in the majority of the studies and can be used as the main 
selection criteria in combination with the absence of the 
extrahepatic metastasis. Moreover, the addition of adjuvant/
neoadjuvant chemotherapy to the LDT will likely improve 
outcomes. Liver resection can be suggested as the main 
strategy for selected groups of patients; however, when it is 
not feasible to perform liver resection, the complementary 
role of the thermal therapies should be remembered. 

Peritoneal metastasis

Peritoneal metastasis is a common problem in the course 
of gastric cancer and may be considered a leading factor 
in the poor outcome of gastric cancer. In Thomassen’s 
study, 2,029 of 5,220 (39%) newly diagnosed gastric cancer 
patients presented with metastatic disease (65). Of these, 
706 patients had synchronous peritoneal metastasis and 491 
of them had peritoneal metastasis only, while the remaining 
215 patients had another metastasis besides peritoneal 
metastasis. In a metachronous manner, peritoneal metastasis 
is a common site of treatment failure for gastric cancer 
after curative treatment, and 10–46% of gastric cancer 
patients develop peritoneal recurrence after the surgery, 
accounting for 36–45% of all recurrences (24,65,66). Both 
the presence of peritoneal metastasis and the detrimental 
complications resulting from peritoneal metastasis including 
malignant ascites, malign bowel obstruction, and nutritional 
impairment, caused both poor survival and unfavorable 
quality of life (67). The median 6-month and 5-year survival 
probability of 0% in published reports reflects a rather 
poor prognosis for peritoneal metastasis from gastric cancer 
(PMGC) (68,69). 

A crit ical  init iat ion factor in the formation of 
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peritoneal metastasis, whether it is trans-mesothelial or 
trans-lymphatic, is the spreading and persistence of the 
intraperitoneal free cancer cells (IFCCs) into the peritoneal 
cavity. The peritoneal-plasma barrier converts the 
peritoneal cavity into a closed environment far from blood 
flow, making it difficult for systemic chemotherapeutic 
agents to reach the IFCCs in the peritoneal cavity (70-72).  
Efforts to treat the peritoneal cavity locally, which is 
difficult to reach systemically, have given rise to treatment 
options for peritoneal metastasis (71,73). These options 
are cytoreductive surgery (CRS) which aims to remove all 
macroscopic tumor focus and intraperitoneal chemotherapy 
(IPC) and provides high peritoneal concentration to clear 
tumor cells which may persist after a curative resection 
in the peritoneal cavity. During IPC, through the use of 
hyperthermic chemotherapy, several benefits such as direct 
cytotoxicity, increased drug penetration, increased drug 
uptake, and increased chemosensibility of tumor cells are 
intended (68). Hyperthermic IPC’s acronym, HIPEC, is now 
used as the standard nomenclature for this technique (74).

IPC with or without CRS may be chosen for four 
purposes:
	 Prophylactic IPC: to prevent peritoneal metastasis 

that may develop in high-risk patients after curative 
surgery; 

	 Therapeutic IPC: to treat peritoneal metastasis in 
patients with known peritoneal metastases including 
patients with positive peritoneal cytology;

	 Palliative IPC: to control symptoms in patients 
with malignant ascites which result from peritoneal 
metastasis;

	 Neoadjuvant IPC: as a part of neoadjuvant therapy 
in patients with peritoneal metastasis.

Prophylactic IPC

Some patients have an increased risk of peritoneal 
metastasis. Although many risk factors have been defined 
for peritoneal metastasis, the most important are the depth 
of gastric tumor, lymph node status, and some histological 

Figure 1 Factors affecting prognosis in patients undergoing liver-directed treatment of gastric cancer liver metastasis. A green box indicates 
a better prognostic factor, while a red box indicates a worse prognostic factor in patients who received liver-directed treatment.
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features (75,76). In the multivariate logistic regression 
analysis of Roviello’s study, relative risk (RR) was 4.31 for 
diffuse-mixed type histology, RR for serosal involvement 
was 3.36, and RR for lymph node positivity was 2.67 (76). 
Also, 69% of the 5-year cumulative risk was observed in 
patients with both diffuse-mixed type histology and serosal 
involvement, while only 4% of the cumulative risk was 
noted in cases with an absence of both features.

Prophylactic IPCs were introduced in the 1980s with 
studies demonstrating that curative surgery plus HIPEC 
improves survival and decreases peritoneal recurrence rates 
in high risk patients (77-80). With the favorable outcomes 
of early reports, several randomized controlled studies 
(RCTs) comparing curative surgery versus curative surgery 
plus IPC were conducted (68,81-83). Both HIPEC and 
Early Postoperative Intraperitoneal Chemotherapy (EPIC) 
were used in the experimental arms of these studies (81). In 
a meta-analysis of studies using HIPEC (16 RCTs including 
1,906 patients), surgery plus HIPEC was associated with a 
significant improvement in survival rate at 1-year [hazard 
ratio (HR): 2.99; 95% CI, 2.21–4.05], 3-year (HR: 2.63; 
95% CI, 2.17–3.20), and 5-year (HR: 2.49; 95% CI, 
1.97–3.14) compared with surgery alone. Surgery plus 
HIPEC was also associated with a significant reduction in 
recurrence rate at 2 years (RR: 0.42; 95% CI, 0.29–0.61) 
and 5 years (RR: 0.47; 95% CI, 0.39–0.56). There was no 
difference between groups in terms of major surgery-related 
complications, and the authors concluded that HIPEC 
improves survival rates and reduces the recurrence rates, 
with an acceptable safety profile (84). In another meta-
analysis that includes various types of IPC, an improved 
1-, 2- and 3-year OS and positive effect on peritoneal 
recurrence was reported, with an increased morbidity and 
no survival difference at 5 years (81). 

Therapeutic IPC 

The local treatment approach is seen as a rational approach 
in the case of PMGC in which the systemic chemotherapy 
has limited effect due to factors such as the peritoneal-
plasma barrier. Yonemura performed radical surgery 
(resection of primary tumor, lymph nodes, and peritoneal 
metastases) and subsequent HIPEC in 83 patients with 
peritoneal metastasis, and reported a 43% 1-year OS and 
an 11% 5-year OS, with 5 patients surviving more than 
5 years (85). Although these outcomes seem to be poor, 
they were the first improved outcomes reported in patients 
with PMGC. Moreover, achieving complete response in 

patients with residual peritoneal metastasis despite radical 
surgery and better prognosis in patients who have complete 
resection or complete response, has opened a new awareness 
for using CRS plus HIPEC in selected PMGC patients. 

One of the early studies compared 18 patients who 
underwent CRS versus 48 patients who underwent CRS 
plus HIPEC (86). For HIPEC, solution containing 
mitomycin-C was circulated for 2 hours in the peritoneal 
cavity. Abdominal effusion disappeared after treatment in 
all patients in the HIPEC group, while this occurred in 
only 5% (1/18) of patients in the CRS only group. The 
5- and 8-year survival rates were 31% and 25% in the 
HIPEC group respectively, while the maximal surviving 
time in the CRS only group was just 17 months. Moreover, 
improvement was more noticeable in patients with limited 
peritoneal disease, and the authors concluded that CRS plus 
HIPEC may offer hope for patients with PMGC. 

The first randomized phase III study was published in 
2011 in China (87). Sixty-eight patients with PMGC were 
randomized into CRS alone and the CRS plus HIPEC 
groups (34 patients in each group). The HIPEC group 
received mitomycin-C and cisplatin at 43 ℃ for 60– 
90 minutes. Median survival was significantly longer 
in the HIPEC group (11 months; 95% CI, 10–11.9) 
compared to the CRS only group (6.5 months; 95% 
CI, 4.8–8.2). Serious complications including sepsis, 
respiratory problems, gastrointestinal bleeding, and 
intestinal obstruction were comparable (14.7% in the CRS 
plus HIPEC group versus 11.7% in the CRS only group). 
The authors further explored the influences of the timing 
of metastasis, completeness of cytoreduction (CC), and 
peritoneal carcinomatosis index (PCI). CRS plus HIPEC, 
synchronous peritoneal metastasis, CC 0–1 (no or less than 
2.5 mm peritoneal residual nodule), and receiving systemic 
chemotherapy over 6 cycles were identified as major 
independent predictors for better survival. 

In a European multicenter study, HIPEC was used 
intraoperatively and/or EPIC was used for 5 days 
postoperatively; the median survival was 9.2 months and 
the 5-year survival was 13% (88). The most important 
predictor of survival was the CC, and median survival in 
patients in whom complete cytoreduction was achieved was 
15 months with a 23% 5-year survival rate. There were 
some important points in the study indicating the risks of 
postoperative adverse events and the importance of the 
experience and learning curve. Operative mortality rate was 
6.5%, major complication rate was 27.8%, reoperation rate 
was 14%, intestinal fistula rate was 15.9%, and mean length 
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of hospital stay was 24. A critical relationship was observed 
between the experience of the center and morbidity/
mortality/survival.

The most recent meta-analysis, which included 11 
randomized and 21 non-randomized comparative studies, 
demonstrated median survival benefit in favor of the CRS 
plus HIPEC group (11.1 months) versus the control group 
(7.06 months) (weighted mean difference 4.04 months, 
95% CI, 2.40–5.67) (67). However, in the HIPEC group, 
consistent with RCTs and NRCTs, there was a significantly 
higher risk of postoperative complications (RR: 2.15; 95% 
CI, 1.29–3.58), particularly respiratory and renal failure. 

Short- and long-term outcomes of some published 
studies evaluating therapeutic IPC in patients with PMGC 
are presented in Table 2 (87-98). As experienced in the 
LMGC, patient selection is the key for the potential benefit 
of therapeutic IPC. Achieving no/minimal residual disease 
is important for success. If maximum cytoreduction can 
be achieved with acceptable morbidity, it seems sensible to 
expect a survival benefit and better quality of life. 

Palliative IPC

Malignant ascites in PMGC patients leads to a very poor 
quality of life and negatively impacts the remaining days 
of the patient. Although drainage techniques or some 
medications such as diuretics may help with symptomatic 
relief, this is mostly temporary. HIPEC with or without 
CRS has also been used in the palliation of the ascites for 
patients with PMGC (99-100). Complete disappearance 
of ascites and its related symptoms were reported in the 
majority of the published studies. Although a randomized 
study comparing intraperitoneal plus intravenous treatment 
versus intravenous chemotherapy failed to show any 
statistical superiority of intraperitoneal treatment, and 
subgroup analyses suggested a survival benefit for patients 
with a moderate amount of ascites (101). Recently, 
laparoscopic HIPEC has also been used to decrease surgical 
trauma, and ascites was controlled in the majority of 
patients without any major complications (102). 

Novel approaches

In addition to the systemic chemotherapy, intraperitoneal 
administration of chemotherapy drugs in the preoperative 
period is an option for PMGC patients aiming to increase 
complete cytoreduction rates and to control peritoneal 
dissemination before CRS. This bidirectional approach is 

called neoadjuvant intraperitoneal-systemic chemotherapy 
(NIPS) (103). Yonemura used oral TS-1 and intraperitoneal 
(through the peritoneal port system) docetaxel and cisplatin 
in patients with primary or recurrent PMGC as NIPS 
(103,104). Overall, 41 of 79 patients receiving NIPS 
(52%) underwent surgery and complete cytoreduction 
was achieved in 32 of them (78% of patients underwent 
surgery and 41% of all NIPS patients). Positive cytology 
turned negative in 63% (41 of 65 patients with positive 
cytology) after NIPS. The patients receiving CRS survived 
significantly longer than those of the no operation group, 
while patients receiving CC-0 survived significantly longer 
than those of the CC-1 group, and patients with negative 
cytology after NIPS survived significantly longer than 
those with positive cytology. This study demonstrated the 
possibility of monitoring peritoneal cytology via peritoneal 
port catheter as well as the safety of the NIPS approach 
and also indicated in which patients an aggressive approach 
could be beneficial. 

For patients who are not eligible for CRS plus HIPEC, 
pressurized intraperitoneal aerosol chemotherapy (PIPAC) 
is a relatively novel approach moving chemotherapeutic 
agents into the peritoneal cavity as a pressurized 
normothermic aerosol (105). A study from Germany, 
which consists of 46 PIPAC procedures in 24 patients, 
demonstrated that PIPAC is a safe and well-tolerated 
technique, and the ascites production can be controlled 
by PIPAC in patients with PMGC. Also, patients who 
received one or two PIPAC sessions had 121 days of median 
survival, and patients who received more than two sessions 
had 450 days of median survival (106). Given its safety and 
the efficacy in the control of ascites production, PIPAC is 
now considered a promising option for both palliative and 
neoadjuvant intent before CRS. Future trials are needed for 
its usage as a rescue or supportive therapy.

The concept of IPC is still evolving (107). Understanding 
the molecular mechanisms in gastric cancer, developing 
new drugs that are more efficient in systemic and IPC as 
well as the targeted immunotherapy agents, and achieving 
acceptable perioperative morbidity, will possibly lead to 
better survival outcomes. 

Para-aortic lymph node (PALN) metastasis

It has been the subject of debate as to whether PALN 
metastasis should be accepted as local lymph node or 
distant metastasis in the management of gastric cancer. 
Studies investigating curative gastrectomy including the 
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PALN dissection showed that 8–28% of patients had PALN 
metastasis (108). In Baba’s study, which evaluated proximal 
gastric tumors, the PALN metastasis rate was 28%, and 
interestingly, 24% of these patients did not have any 
metastasis in the celiac region (109). Likewise, in a study by 
Roviello, the PALN metastasis rate was 7% in patients with 
distal tumors, while it was 27% in patients with proximal 
tumors (110).

In the well-known phase III study on prophylactic PALN 
dissection, patients were randomized into either the D2 
dissection or D2 plus PALN dissection group (108). Patients 
who had gastric adenocarcinoma that was considered 
potentially curable were enrolled, while patients with 
clinically PALN metastasis were excluded from the study. 
The primary end point was OS. While there were more 
minor perioperative complications in the PALN dissection 
group, there was no difference between major surgery-
related complications between groups. The incidence for 
anastomotic leakage was 1.9%, 6.2% for pancreatic fistula, 
5.8% for abdominal abscess, and 1.5% for pneumonia, 
while the overall incidence of surgery-related complications 
was 28.1% in the PALN dissection group. The 5-year OS 
rate for 22 of 260 patients (8.5%) who had histologically 
detected metastases in the para-aortic lymph nodes after 
undergoing D2 dissection plus PAND was 18.2% (95% 
CI, 5.7–36.3). No difference was observed in terms of 
OS or recurrence-free survival. In a comparative study of 
Yonemura et al., 269 patients were randomized into D2 
dissection versus D2 plus PALN dissection (defined as D4 
dissection) groups (111). Only patients having potentially 
curable gastric cancer were included and the enlargement 
of PALN on computed-tomography images was considered 
an exclusion criterion. PALN metastasis was detected in 9% 
of patients, and there was no difference in 5-year survival 
(52.6% after D2 surgery and 55% after D4 gastrectomy).

These randomized studies that include patients with 
no lymphadenopathy in the para-aortic region showed 
that systematic and prophylactic PALN dissection do 
not provide survival benefit, and PALN involvement was 
defined as metastatic disease in both NCCN and Japanese 
guidelines. It should be remembered that the patients in 
these trials had no known PALN involvement, did not 
receive chemotherapy in the preoperative or postoperative 
period, and were treated only with surgery. Therefore, 
further studies are needed to answer these two questions: 
can PALN dissection improve the survival outcomes 
in patients with known PALN metastasis? And, can a 
multimodal approach such as surgery combined with 

perioperative chemotherapy contribute to survival?
Overall, 178 patients with positive PALN confirmed 

by pathological examination and who underwent curative 
resection were evaluated in Tokunaga’s study (112). The 3- 
and 5-year survival rates were 20.9% and 13%, respectively. 
Subgroup analysis showed that the 5-year survival was 
significantly higher in patients with 15 positive nodes 
compared to >15 positive nodes (28.9% vs. 6.4%), and in 
patients with a macroscopic type other than 4 compared 
to type 4 (17% vs. 3.8%). The authors concluded that 
curative resection including PALN retrieval might be 
beneficial in selected group of patients with pathologically 
positive PALN. In parallel time frames, many other studies 
evaluating PALN dissection in patients with pathological 
PALN metastasis provided similar 5-year survival rates, 
specifically 18.5% in Sasako’s study, 25% in Yonemura’s 
study, 17% in Roviello’s study, and 22% in Fujimura’s study 
(108,110,111,113). 

To find the answer for the second question, preoperative 
chemotherapy was investigated with the combination of 
curative surgery including PALN dissection. Preoperative 
chemotherapy provided a high clinical and pathological 
response rate of 68.8% and 87.5% respectively (114). 
Recurrence rates and 2-year survival rates were 85.7% 
and 32.9% in patients who did not receive pre-operative 
chemotherapy, and 31.2% and 93.8% in patients who 
did receive them, respectively. In a study of Tsubaraya, 
evaluating the influence of preoperative chemotherapy 
followed by curative gastrectomy with PALN dissection 
demonstrated a 57% 5-year survival rate for patients with 
PALN metastasis without bulky N2 lymph nodes and a 
17% rate in those patients with both bulky N2 lymph nodes 
and PALN metastasis (115). A series of Japanese studies 
tested the preoperative chemotherapy for patients with 
resectable PALN metastasis, and found that neoadjuvant 
chemotherapy followed by gastrectomy with D2 plus PALN 
dissection was a promising option (114-119). 

Although more data are needed to clarify the indications, 
proper patient selection, the best drug combination, and 
duration of chemotherapy, preoperative chemotherapy 
followed by PALN dissection performed by experienced 
surgeons in dedicated centers is considered a therapeutic 
option for patients with PALN metastasis. 

Metastasis to other organs

We have limited data on distant metastasis to organs other 
than the liver, peritoneum, and PALNs. The largest series 
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in this regard are synchronous or metachronous ovarian 
metastasis (Krukenberg tumors of gastric origin). Among 
1,235 female patients who had curative gastrectomy for 
gastric cancer, 54 (4.4%) patients developed ovarian-only 
metastasis as a first recurrence (120). Some patients were 
treated with metastasectomy and systemic chemotherapy 
while others received only chemotherapy or supportive 
care. The median survival time in the metastasectomy 
group was significantly longer than that in the patients 
without metastasectomy (17 vs. 3 months). Another series 
comparing metastasectomy combined with chemotherapy 
vs. chemotherapy alone in patients with ovarian metastasis 
showed an association with survival benefit (121-123). 
In a multicenter western experience, among 2,515 
female patients diagnosed with gastric cancer, 63 (2.5%) 
presented with ovarian metastasis (30 synchronous and 
33 metachronous metastasis as recurrence) (124). Patients 
were treated with surgery (salpingo-oophorectomy, total 
abdominal hysterectomy ± peritonectomy), HIPEC, 
adjuvant, or palliative chemotherapy. Patients with 
metachronous metastasis demonstrated significantly longer 
median survival time compared to synchronous metastasis 
(36 vs. 17 months respectively). In addition to the timing of 
metastasis, the extent of resection and the use of adjuvant 
therapies have been found to be independent factors for 
survival. Patients with R0 resection had 34 months of 
median survival while patients with R1/R2 resection had 
11 months of survival. Median survival for patients who 
underwent HIPEC plus systemic chemotherapy, surgery 
plus systemic chemotherapy, and palliative chemotherapy 
alone was 33, 20, and 10 months, respectively. Although 
studies attempted an explanation in favor of metastasectomy 
plus systemic chemotherapy, it should be kept in mind that 
all published studies are retrospective series that likely have 
severe selection bias. In order to benefit from the possible 
treatment strategy, a satisfying preoperative evaluation 
should be accomplished, and the extent of the disease 
should be determined properly.

Although pulmonary metastasectomy has been realized 
as a part of a multimodal treatment for a number of solid 
tumors, metastasectomy for gastric cancer lung metastasis 
has been reported only in a few case reports or small 
case series thus far (125,126). A recent systematic review 
evaluated 10 studies including a total of 44 patients (127). 
Median overall and disease-free survival were reported 
as 45 and 9 months in patients with lung metastasis from 
gastric cancer, respectively. However, no factor was found 
to be related to survival, and the authors concluded that 

metastasectomy has no role in the standard management 
of gastric cancer and should be suggested only in highly 
selected cases. 

In a SEER database study, 5.1% of patients had bone 
metastasis and 0.8% had brain metastasis (22). Cause-
specific survival was reported as 1.3% vs. 29.9% respectively 
for patients with and without bone metastasis (median  
4 months for bone metastasis), while it was 2.3% vs. 28.7% 
respectively for patients with and without brain metastasis 
(median 3 months for brain metastasis). Although there 
is no role for any type of treatment modalities except 
systemic chemotherapy, some case reports showed benefit 
from metastasectomy for bone metastasis and from anti-
PD1 therapy, stereotactic radiosurgery, and neoadjuvant 
chemotherapy followed by surgery for brain metastasis 
(128-130). However, because it is quite rare for gastric 
cancer to present as isolated bone or brain metastasis, the 
data are limited, and no treatment options can be suggested 
with the current knowledge. 

Conversion therapy as a novel concept for MGC

Possible treatment modalities for stage IV gastric cancer 
are summarized in Figure 2. However, when discussing 
the treatment options for MGC, room must be made for 
conversion therapy as well. Increased knowledge on the 
treatment outcomes for MGC has revealed a novel concept, 
called conversion surgery or conversion therapy, which has 
become one of the most commonly studied therapeutic 
options in the literature for stage IV disease (131,132). 
Conversion surgery is defined as surgical treatment aiming 
at R0 resection for originally unresectable or marginally 
resectable tumors after remarkably good response to the 
chemotherapy. 

Yoshida described a new biological classification of 
MGC (131). First, patients were divided into two based 
on the absence or presence of macroscopic peritoneal 
dissemination. Patients without macroscopic peritoneal 
dissemination were further divided into two categories 
as potentially resectable metastasis (category 1) and 
marginally resectable metastasis (category 2). Category 1 
included patients with a single liver metastasis, patients 
with positive cytology, or patients with a few metastases 
to the PALNs (limited to 16a2 and/or 16b1), and patients 
in this category were treated with surgery (gastrectomy 
plus metastasectomy) either before or after chemotherapy. 
For patients in category 2, metastases were considered 
as technically or oncologically unresectable; therefore, 
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treatment for the patients in category 2 was started with 
induction chemotherapy; then, if R0 resection was possible, 
gastrectomy plus metastasectomy was considered based on 
the treatment response. Category 3 and 4 included patients 
with macroscopic peritoneal dissemination, and surgery was 
rarely used in these categories.

In a retrospective series of Yamaguchi and Yoshida, 259 
patients were classified into four categories and treated with 
systemic chemotherapy, among whom 84 patients were 
further treated with subsequent surgery (133). Seven patients 
were treated with neoadjuvant intent and the remaining 77 
patients were considered for conversion surgery. The overall 
response rate of the patients was 36.3%, and the disease 
control rate was 86.1%. For patients who underwent surgery, 
rates of complete response, partial response, stable disease 
and progressive disease were 3.6%, 54.7%, 39.3%, and 2.4%, 
respectively (overall response rate 58.3% and disease control 
rate 97.6%). The median survival times for the patients 
who underwent surgery and for the patients who received 
chemotherapy alone were 31 and 11.3 months, respectively. 
The median survival times of the patients in category 1, 2, 3, 
and 4 were 26.3, 14.8, 22.0, and 12.9 months, respectively. 
The R0 resection rate was 85.7% in category 1, 52.4% in 
category 2, 50.0% in category 3, and 36.8% in category 4.

In a Korean study evaluating the conversion surgery, 
101 patients with MGC who were treated with systemic 
chemotherapy followed by curative intent gastrectomy were 
analyzed (134). Complete or partial response was observed 
in 65 (64.4%) patients, and 11 (10.9%) patients received 
metastasectomy (3 hepatectomy, 6 para-aortic LN dissection, 
and 3 oophorectomy). Complete macroscopic resection was 
achieved in 57 (56.4%) patients. The median survival was 26 
months, and the best survival was achieved in patients with 
liver metastasis. An experience from the western centers 
was also published recently. Eleven of 54 clinically MGC 
underwent R0 resection (135). The authors concluded that 
conversion gastrectomy may provide better survival when R0 
is achieved in patients with advanced gastric cancer.

Conversion surgery, as a new concept, requires clinical 
evaluation by prospective studies. The results of a large 
cohort which is being conducted by several Korean, 
Japanese, and Chinese collaborative groups will determine 
the future role of conversion therapy in the management of 
MGC (131). 

Conclusions

MGC is frequently encountered problem due to the 
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aggressive biology of gastric cancer. The standard treatment 
for MGC is systemic chemotherapy. However, MGC is not 
a single entity and some perspective changes are needed in 
the management of gastric cancer to improve the outcomes. 
Studies, particularly those regarding the liver, peritoneum, 
and para-aortic lymph node metastasis have shown the 
benefits of an individualized approach in selected patient 
groups. Therefore, in the light of the current literature, all 
patients with MGC should not be considered as hopeless, 
and, as part of a multidisciplinary approach in experienced 
centers, possible combined systemic and local treatment 
options for such patients should be considered on an 
individual basis.
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