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Abstract
Background: Although laparoscopic gastrectomy is becoming more popular
as a curative therapy for gastric cancer, there are concerns about its oncological adequacy. We have compared the outcomes of laparoscopic total gastrectomy (LTG) and laparoscopic subtotal gastrectomy (LSG), both with modified D2 lymphadenectomies for the treatment of advanced gastric cancers.
Aim: To compare the outcomes of laparoscopic (total and subtotal) gastrectomy with modified D2 lymphadenectomy for the treatment of gastric cancer,
contributing to the literature regarding the overall survival of these patients
and postoperative complications. Methods: From 1993 to 2014, 239 patients
were operated on laparoscopic gastrectomy at our department. The routinely
laparoscopic gastrectomy was performed in all patients with gastric cancer
including those presenting with obstruction and bleeding. Data could be collected, on a retrospective way, from 2006 to 2014, from the medical records of
103 patients who underwent LSG (n = 72) or LTG (n = 31). We excluded patients with metastatic disease and those who could not have a complete tumor
resection. Results: Most patients were in advanced stages of cancer. Adenocarcinoma was the most common find, with 43% of cases in stage IIA and
31% in stage IIIB. Intracorporeal Roux-en-Y or Billroth II anastomoses were
employed. Postoperative complications, for LSG and LTG, were 18% and
35.4%; mortality rate, during hospital stay, was 4.9% and 7.7%; three-year
survival rate, 53.1% and 59.3%; and five-year survival rate, 46.9% and 40.7%.
Mean hospital stay was 7.08 days, being significantly lower in LSG group (p <
0.05). Hospital acquired pneumonia was the most prevalent clinical complication, while deaths arising from surgical complications were caused mainly
by gastro-jejunal or esophago-jejunal anastomosis leaks. Conclusions: Both
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LSG and LTG with modified D2 lymphadenectomy are feasible alternatives to
open surgery and survival rates were comparable. The increased risk of complications observed in LTG did not influence the overall mortality rate. We
hope that these findings should contribute to improve the acceptance of laparoscopic gastrectomy as a safe procedure for gastric cancer treatment.

Keywords
Minimally Invasive Surgical Procedures, Gastric Neoplasms, Postoperative
Period

1. Introduction
Gastric cancer remains one of the most common cancers worldwide, with high
mortality. Although it is declining, its incidence, especially in Eastern Asia, is
particularly high [1]. According to the American Cancer Society, it is estimated
that 26,200 new cases of gastric cancer will be diagnosed in 2018 in the United
States and approximately 10,800 people will die of this disease [2].
In Brazil, it is expected that 13,540 males and 7750 females will be affected by
gastric cancer in 2018 [3]. Radical surgery is the only option for curative purposes in non-disseminated gastric cancer. Open surgery has long been the preferred surgical approach, associated with considerable morbidity and a postoperative mortality rate, ranging from 3.7% to 12.8% within 30 days postoperatively. This number is twice as high as the postoperative mortality rate found in
patients with rectal cancer, which ranges from 0.9% to 7.5% [3] [4].
Interest in laparoscopic surgery of the gastrointestinal tract gathered momentum in the early 1990s, with the first report, describing laparoscopic colectomy,
being published in 1991 [5]. In Latin America, the first laparoscopic subtotal gastrectomy, in a patient with gastric cancer, was reported in 1993, by Tinoco et al.
[6]. Further pioneering studies were published soon afterwards describing, for
example, laparoscopy-assisted Billroth I gastrectomy for the treatment of distal
gastric cancer [7] and the first laparoscopy-assisted total gastrectomy [8]. The
challenge of reproducing, with a different access, an established surgical technique deserves debate.
A number of more recent investigations have confirmed the viability and advantages of the laparoscopic approach for the management of early gastric cancer, with many reports showing that laparoscopic gastrectomy with D2 lymphadenectomy is feasible and produces minimal blood loss, despite the prolonged
operative time [9] [10] [11] [12] [13].
On the other hand, on eastern settings, plenty of studies compared the efficacy
of laparoscopic gastrectomy with open or video-assisted approaches. To the best
of our knowledge, there are no reports comparing entirely laparoscopic total and
subtotal gastrectomy (LTG and LSG, respectively) in the treatment of gastric
cancer. Hence, we aimed to compare these two techniques with respect to locaDOI: 10.4236/ss.2020.116019
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tion and type of tumor, postoperative complications, duration of hospitalization,
mortality rate during hospitalization, and three- and five-year survival rates. The
goal is to discuss both techniques, comparing the results, and not to address the
indication of each type of reconstruction.
In addition to contributing to the overall understanding of the survival of
these patients, the comparison of the two techniques may be a useful tool in the
surgical decision in patients with bleeding or obstructive tumors.

2. Materials and Methods
The retrospective study was performed in accordance with the ethical standards
of the Research Ethics Committee of Nova Iguaçu University, Rio de Janeiro,
Brazil (registration number 24128619.1.0000.5288) and with 1964 Helsinki declaration and its later amendments. The C.M.O. of HSJA authorized access to the
medical records of patients who had received either LSG or LTG for treatment of
gastric cancer during the period 2006 to 2014.
Data collected included age of patient, histological classification of tumor,
cancer staging, location of tumor, type of anastomoses, immediate postoperative
complications, duration of hospitalization, mortality during hospitalization, and
three- and five-year survival rates.
Since is a retrospective study, we were systematic in obtaining data for each
patient. In those patients who were selected for the study and who had insufficient or discrepant data in the medical record, a telephone survey was applied
for each case, resolving any doubts that existed.
Both male and female patients, with histological evidence of gastric cancer
and fulfillment of resectability criteria were included in the study. The exclusion
criteria used was: patients with metastatic disease and those who could not have
a complete tumor resection (R1 resection).
There was no difference regarding demographic data in the distribution of the
groups. Both had similar age distribution, similar comorbidities, and same ethnicity, most of them from the same macro-region (southeastern region of Brazil).
For the LTG group, patients with tumors in cardia, fundus and body were selected. In patients with body tumors, these should have a margin less than <5 cm
from the esophageal-gastric transition. For the LST group, patients with tumors
in body and antrum were selected. These tumors should have a 5 cm margin
above the macroscopic lesion and 2 - 3 cm margin below the pylorus.
In the LSG procedure, a side to side gastro-jejunal anastomosis was performed
using a 45 mm endo linear stapler on the posterior gastric wall anastomosis. In
the LTG procedure, esophago-jejunal anastomosis was done with a Medtronic
25 mm Endoscopic Intraluminal Stapler Tilt TopTM with the anvil connecting to
nasogastric tube introduced through the mouth. Entero-entero Roux-en-Y
anastomoses were carried out using a 45 mm White linear stapler.
The lymphadenectomy for gastric cancer were standardized with modified D2
lymphadenectomy, was performed the resection of stages D1+ 8a, 9, 10, 11p,
DOI: 10.4236/ss.2020.116019
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11d, 12a for total gastrectomy, and D1+ 8a, 9, 10, 11p, 12a for subtotal gastrectomy, both with splenic preservation (Figure 1, Figure 2).
Statistical analyses were performed using SPSS for Windows version 22.0
software with level of statistical significance set at 5% (p < 0.05). The χ2 test was
employed to compare the LTG and LSG groups of patients with respect to types
of anastomosis, mortality rate during hospitalization, and three- and five-year
postoperative survival rates. The Kolmogorov-Smirnov test was used to compare
the two groups with regard to location and types of tumors, and the durations of
hospitalization were compared using the Student t test.

3. Results
From 1993 to 2014, 239 patients were operated on laparoscopic gastrectomy at
our department. Data could be collected from 2006 to 2014, with 103 cases, 31
presenting with tumors of the cardia, fundus and body. Those patients were operated on LTG with distal esophagectomy and modified D2 lymphadenectomy
(D1+ 8a, 9, 10, 11p, 11d, 12a). In 72 cases tumors were in the body and antrum

Figure 1. Left gastric artery lymphadenectomy.

Figure 2. Hepatic artery lymphadenectomy.
DOI: 10.4236/ss.2020.116019
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and LSG with modified D2 lymphadenectomy (D1+ 8a, 9, 10, 11p, 12a) was
done.
Intracorporeal Roux-en-Y or Billroth II (BII) anastomoses were done to reconstruct the gastrointestinal tract.
Mean age was 65.6 years and 62.3% of the patients were male (Adenocarcinoma was the common find, mainly located in the antrum in the LSG group,
and cardia and body, in the LTG group (Table 1).
Table 1. Comparison between patients submitted to LSG and LTG in a Brazilian setting.
Variable

LSG ( n = 72)
n (%)

LTG ( n = 31)
n (%)

Type of tumor

p value
>0.05

Squamous cell carcinoma

-

1 (3.2)

MALT lymphoma

-

1 (3.2)

Carcinoma in situ

1 (1.4)

-

GIST

11 (15.3)

1 (3.2)

Adenocarcinoma

60 (83.3)

28 (90.3)

Cardia

-

11 (35.5)

Body

9 (12.5)

15 (48.4)

Lesser curvature

14 (19.5)

3 (9.6)

Antrum

49 (68.0)

2 (6.5)

Location of tumor

Types of anastomosis

>0.05

Roux-en-Y

56 (77.8)

31 (100)

Billroth II

16 (22.2)

0

Complications during hospitalization

<0.05

Pulmonary thromboembolism

1 (1.4)

-

Hematemesis/melena

2 (2.8)

-

Paralytic ileus

1 (1.4)

1 (3.2)

Cardiac complications

1 (1.4)

-

Duodenal stump fistula

2 (2.8)

-

Abdominal sepsis without fistula

1 (1.4)

-

Hospital acquired pneumonia

3 (4.2)

6 (19.3)

Gastro-jejunal anastomosis fistula

2 (2.8)

-

Esophago-jejunal anastomosis fistula

-

4 (12.9)

Postoperative survival

>0.05

Three-years

38 (53.1)

18 (59.3)

Five-years

34 (46.9)

12 (40.7)

LSG = laparoscopic subtotal gastrectomy; LTG = laparoscopic total gastrectomy; MALT = mucosa-associated
lymphoid tissue lymphoma; GIST = gastrointestinal stroma tumor.
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According to the criteria of the American Joint Committee on Cancer, the
majority of patients were in advanced stage of cancer, with 43% in stage IIA,
17% in stage IIB, 9% in stage IIIA, and 31% in stage IIIB.
Roux-en-Y was preferred reconstruction in both groups. However, in the LST
group, there were 16 patients (22.2%) undergoing Billroth II reconstruction
(Table 1).
A postoperative complication was found in 23.3% of the cases, in the LSG
group, and 35.4% in the LTG one. For the LTG group, they were hospital acquired pneumonia in (19.3%), esophago-jejunal anastomosis fistula in (12.9%)
and paralytic ileus in (3.2%).
For the LSG group hospital acquired pneumonia occurred in (4.2%), pulmonary thromboembolism in (1.4%), hematemesis/melena in (2.8%), paralytic ileus
in (1.4%), cardiac complication in (1.4%), duodenal stump fistula IN (2.8%),
abdominal sepsis without fistula IN (1.4%) and gastrojejunal anastomosis fistula
IN (2.8%).
The mean duration of hospitalization was 7.08 days, although the average stay
of the LSG patients (6.02 ± 1.82 days) was significantly lower (p < 0.05) than that
of LTG patients (9.18 ± 3.53 days).
The mortality rate of LSG and LTG patients, during hospitalization, was 4.9%
for LSG and 7.7% for LTG, with a mean rate of 5.8%.
Deaths arising from surgical complications were caused by a duodenal stump
leak in one patient and by an E-J leak in one case.
There were four leaks in the LSG, two in the duodenum stump and two on the
gastrojejunal anastomosis. This complication occurred six, seven, nine and 11
days after surgery. From these cases, 75% of the patients presented with an albumin level < 3 mg/dl.
For the LTG group, there were four leaks, all at the esophageal anastomosis,
with two deaths. Leaks presented at days four, eight, nine and ten after surgery.
From these patients, 50% had an albumin level < 3 md/dl.
The survival rates of LSG and LTG patients reached close to 60% at a
three-year follow-up, and up to 47% at the five-year follow-up, with no significant differences between the two groups (Table 1).

4. Discussion
This study demonstrates the impact of two different surgical procedures in the
surgical treatment of gastric cancer, focusing on early morbidity mortality and
survival rate in 5 years. The importance of this article is related in the surgical
indication for high risk patients, if is worth indicate the LGT or TLS with the
same safety for the patients.
The LG complication rate was 23.3%, close to the up limit found in the literature, ranging from 6% to 24%. The hospital overall mortality rate was 5.8%,
which is within the range of 1% to 6% quoted in the literature, for a period of up
to 30 days after surgery [14] [15]. Three explanations may be advanced to the
DOI: 10.4236/ss.2020.116019
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relatively high levels of complication and mortality observed in our study population. 1) Patients treated at our hospital often presented with advanced stage
tumors. All patients, over stage IIA; 2) Patients are undernourished and have no
nutritional body reserves. There were four leaks in the LSG, two in the duodenum stump and two on the gastrojejunal anastomosis. From these cases, 75% of
the patients presented with an albumin level < 3 mg/dl; 3) patients over 70 years
had a significantly higher risk of morbidity and mortality. In our data, 45 patients (43.6%) were older than 70 years.
Papenfuss et al., comparing open total and subtotal gastrectomies in 2.580 patients, found higher morbidity and 30-day-mortality rates after total gastrectomy
(29.3% vs. 19.9%, p < 0.001; and 5.4 vs. 3.4%, p < 0.015) [16].
Our study showed a higher morbidity with LTG. On the other hand, the
30-day-mortality (7.7% and 4.9% respectively) was not significantly different.
The laparoscopic approach may contribute to a better outcome, regarding
30-day-mortality, when compared to open surgery.
Another paper, investigating age-related differences in surgically treated patients with gastric cancer, showed, in 2315 cases, a high 30-day mortality rate
(7·9%), occurring in patients over 70 years [17].
For eastern surgeons, the conventional operation is considered to be outdated.
Therefore, in Japan, China and South Korea, where incidence of gastric cancer
occurrence is higher than the rest of the world, laparoscopic gastrectomy is considered to be a safe and effective surgery [18] [19]. However, the controversy
about the suitability of laparoscopy as a definitive treatment remains, especially
for cases of advanced cancer where OG plays an important role.
Nevertheless, LG has become popular based on several prospective randomized controlled trials (RCTs) that reported improved short-term surgical outcomes with similar oncological safety to that of OG [20] [21] [22].
OG has improved considerably over the years and replication of achievable
outcomes is a challenge for the supporters of minimally invasive laparoscopy.
Indeed, there are many barriers to be overcome, including a steep learning
curve.
The technical difficulties associated with LSG and LTG are related mainly to
lymphadenectomy and the risk of damaging blood vessels and other structures
during lymph node dissection. Moreover, reconstruction of the intestinal tract
demands extensive experience of advanced laparoscopic techniques, suturing,
handling of staplers and manipulation of energy-driven tweezers. The facility
with which such skills may be acquired by the surgeon depends, in part, on the
size of the hospital/service and the flow of patients.
Thus, institutions that care for a larger number of gastric cancer cases tend to
exhibit better results than those with a more limited flow [23] [24] [25] [26].
The three- and five-year survival rates of patients treated at our hospital
(Table 1) are within the expected values for gastric cancer surgeries, although
data in the literature are variable for such cases.
DOI: 10.4236/ss.2020.116019
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According to the American Cancer Society, the global five-year survival rate
ranges from 36%, for patients at the IIIB stage, to 82%, for patients at the IIA
stage [27].
We believe that the rates reported herein are comparable with those achieved
by conventional surgery, especially considering that 31% of the patients were on
stage IIIB, and 43.6% were older than 70 y.
Malnourished patients are at greater risk of adverse clinical outcomes and
proper nutrition before surgery may improve recovery after gastrectomy. In the
majority of patients, efforts to improve nutritional status pre-operatively, or to
apply nutritional interventions, could not be done, considering the advanced
stage of the disease, either with obstruction or with bleeding.
None of these patients were submitted to neoadjuvant chemotherapy, which
could positively impact survival. Late gastric cancer diagnosis in the western setting, with an increased incidence of advanced stages, may propose the discussion
about delaying the only chance of curative management.
Moreover, laparoscopic approach, on eastern series, was mostly used for less
advanced cases, below T2 stage.
The success of our surgical team in treating gastric cancer patients may be attributed to the experience acquired in advanced laparoscopy gained mainly
through the performance of bariatric surgery, an intervention that has been
practiced in our service for the last two decades. Furthermore, it is acknowledged that laparoscopic gastrectomy, together with D2 lymphadenectomy, increases the chances of survival [28] [29]. For this reason, the laparoscopic procedure is the standard one in our hospital, with no increase in the mortality rate,
compared with that of OG.
In addition, the evolution of instrumentation employed in laparoscopic surgery has led to more precise lymph node dissection. This allowed a clearer identification of lymph node stations along the left gastric, antero-superior hepatic
and splenic arteries (stations 7, 8a and 11) and directly into the celiac trunk (station 9).
In our hospital, the lymphadenectomy for gastric cancer were standardized
with modified D2 lymphadenectomy, where we performed the resection of stages D1+ 8a, 9, 10, 11p, 11d, 12a for total gastrectomy, and D1+ 8a, 9, 10, 11p, 12a
for subtotal gastrectomy, both with splenic preservation [30].
The average hospital stay was 7.08 days, being comparable to the reported one
in the literature (8.11 ± 4.10 days) [31]. For LTG patients, group with more
postoperative complications, it was 9.18 days.

5. Conclusions
Our experience demonstrated that LSG and LTG are feasible alternatives to OG,
and both procedures afforded comparable survival rates. Although patients
submitted to LTG presented a higher level of early postoperative complications,
it did not influence the long-term survival rate.
DOI: 10.4236/ss.2020.116019
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Overall, the results of morbidity and mortality were similar to those of OG,
with the advantages of a minimally invasive technique. Our study may represent
a contribution in the field of laparoscopic surgery, considering that the exchange
of information between multiple hospital centers worldwide can favor the laparoscopy approach for gastric cancer.
Although OG has a long history of improvement and achievement, remaining
the gold standard procedure in many cases, there should be emphasized that
surgical procedures need to be constantly challenged, and may need to be modified or replaced, according to the individual needs of the patient.
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