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Abstract: The utility and problems including the socioeconomic aspect of laparoscopy-assisted (LADG) and laparoscopic
distal gastrectomy (LDG) for gastric cancer has not been fully evaluated. We compared between open distal gastrectomy (ODG),
LADG and LDG, the clinical benefit and quality of life by the reference documents. The problems of operation cost were derived
by simulating the material used for each operation with Billroth I (B-I) reconstruction, and calculating the operation fee under the
national health insurance system in Japan. The operation time of LADG and LDG was longer than that of ODG. However, the
intraoperative blood loss of LADG and LDG was less and the postoperative hospital stay as well as the duration of fasting after
LADG and LDG were shorter than those after ODG. The number of excised lymph nodes and the incidence of postoperative
complications were comparable between LADG, LDG and ODG. On the other hand, in the national health insurance system, the
operation fee of ODG was US$7187 as compared to US$8012 for LADG and US$7962 for LDG. In spite of the US$825 and
US$775 difference in the operation fee, the use of disposable instruments for LADG and LDG results in the deficit of
approximately US$650 and US$850 over ODG, respectively. In spite of the medical superiority of LADG and LDG over ODG as
less invasive surgery, LADG and LDG in the current Japanese health insurance system are associated with less financial benefit
to the hospital as compared to ODG.
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often have been increasingly performed in developed
countries [1], and the Japanese social insurance system has
changed the payment of LADG and LDG as of April 1, 2006,
2008, 2010, 2012 and 2014. In spite of the frequent changes in
insurance payment, the cost of the disposable surgical
instruments is yet to be fully covered. In this study, we
examined the utility and problems of the LADG and LDG for
gastric cancer with special emphasis on the socioeconomic
issue.

1. Introduction

In Japan, national health insurance is mandatory and covers
virtually all residents of Japan to offer adequate and equitable
medical care. On the other hand, growth of national health
care expenditure is a major problem due to financial difficulty
and burden confronting the national government. Although
most hospitals in Japan are non-profit organizations, financial
balance associated with the surgical procedure is an important
issue.  Generally, the  medical  superiority  of
laparoscopy-assisted (LADG) and laparoscopic distal 2. Subjects and Methods
gastrectomy (LDG) over open distal gastrectomy (ODG) has
been documented in various reports. Recently, the minimally
invasive surgery with laparoscopy for advanced gastric cancer

We compared between ODG, LADG and LDG the
clinical benefit, quality of life, and problems of operation
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cost by the reference documents in which the differences
among the procedures were examined in detail. Thirty two
reference documents were retrieved by key words “gastric,
cancer, laparoscopic and surgery” in PubMed with the
following limits activated Humans, Clinical Trial,
Controlled Clinical Trial, Meta-Analysis, Randomized
Controlled Trial, Review, English, Core clinical journals
and published between January 2004 and December 2013.
The following factors were evaluated to assess the clinical
benefit and quality of life: operation time, intraoperative
blood loss, postoperative hospital stay, duration of fasting
after operaton, number of excised lymph nodes and
incidence of postoperative complication. The problems of
operation cost were derived by simulating the materials
used for each operation with Billroth I (B-I) reconstruction
(Delta anastomosis was performed in LDG), and by
calculating the operation fee under the national health
insurance system in Japan.

3. Results

According to the reference documents retrieved in this
study, the operation time of LADG and LDG was longer than
that of ODG. However, the intraoperative blood loss of
LADG and LDG was less, and the postoperative hospital
stay as well as the duration of fasting after LADG and LDG
were shorter than ODG. The number of excised lymph nodes
and the incidence of postoperative complications of LADG

and LDG have been reported to be comparable with ODG
(Table 1) [1] ~ [12]. In this study, the same tendency of the
clinical profit and the disadvantage of LADG and LDG was
confirmed. On the other hand, operation fee for ODG (basic
charge) for gastric cancer was US$5587, while that of the
LADG and LDG was US$6412, and the additional fee for
disposable instruments become progressively are covered by
the insurance. Therefore, the operation fee of ODG was
US$7187, US$8012 for LADG and US$7962 for LDG
(Table 2). Because various disposable operative equipments
were required to perform LADG or LDG as compared to
ODG (Table 3 and 4), the total operation fee of LADG and
LDG was US$825 and US$775 higher than that of ODG,
respectively, while the operation profit decreased by
approximately US$650 and US$850 under the revised
national health insurance system as of April 1, 2014 in Japan
(Table 5).

Table 1. Clinical features of laparoscopy-assisted and laparoscopic distal
gastrectomy as compared with open distal gastrectomy.

Operation time ODG < LADG/LDG
Intraoperative blood loss ODG > LADG/LDG
Wound pain ODG > LADG / LDG
Hospitalization days ODG > LADG/ LDG
Duration of fasting after operaton ODG > LADG/LDG

ODG = LADG / LDG
ODG = LADG / LDG

Number of excised lymph nodes
Incidence of postoperative complication

Cited references [1]~[12]

Table 2. Operation fee of distal gastrectomy for gastric cancer as of April 2014.

Open Laparoscopy-assisted Laparoscopic
Operation fee (basic charge) 5,587* 6,412 6,412
Additional fee :
Circular stapler 550 (x1) 550 (x1)
Linear stapler 250 (x3) 250 (x3) 250 (x5)
Hemostatic device** 300 300 300
Total operation fee : 7,187 8,012 7,962

*$:USD (1$:100 yen) ™ Ultrasonic shears and Vessel sealing instrument

Table 3. Disposable instruments required for open distal gastrectomy, and laparoscopy-assisted or laparoscopic distal gastrectomy: standard price when

Billroth 1 is performed (Company A).

Open Laparoscopy-assisted Laparoscopic
Linear Stapler: 370"
Linear Stapler, reload: 280
Circular Stapler: 740 740
Endoscopic Linear Stapler: 250 250
Endoscopic Linear Stapler, reload 60: 360x3 360x4
Endoscopic Linear Stapler, reload 45: 330
Organ retriever: 160
Wound Protecter: 200 200
Trocar for laparoscopy: 150 150
Trocar 12mm: 138x2 138x2
Trocar Smm: 98x2 98x2
Ultrasonic shears: 480 480 480
Total cost: 1,870 3,372 3,482

"$:USD (1$:100 yen)
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Table 4. Disposable instruments required for open distal gastrectomy, and laparoscopy-assisted or laparoscopic distal gastrectomy: standard price when

Billroth I is performed (Company B).

Open Laparoscopy-assisted Laparoscopic
Linear Stapler: 310
Linear Stapler, reload: 250
Circular Stapler: 570 570
Endoscopic Linear Stapler: 235 235
Endoscopic Linear Stapler, reload 60: 290x3 290x4
Endoscopic Linear Stapler, reload 45: 280
Organ retriever: 200
Wound Protecter: 200 200
Trocar for laparoscopy: 143 143
Trocar 12mm: 155%2 155%2
Trocar Smm: 125x2 125x2
Ultrasonic shears: 830 830 830
Total cost: 1,960 3,408 3,608

"$:USD (1$:100 yen)

Table 5. Loss for the hospital per case of laparoscopy-assisted and laparoscopic distal gastrectomy .

Open Laparoscopy-assisted Laparoscopic

Company A:

Total operation fee 7,187 8,012 7,962
Disposable instruments price 1,870 3,372 3,482
Hospital profit 5,317 4,640 4,480
Company B:

Total operation fee 7,187 8,012 7,962
Disposable instruments price 1,960 3,408 3,608
Hospital profit 5,227 4,604 4354

*$:USD (1$:100 yen)

4. Discussion

LADG and LDG are more useful than ODG as minimally
invasive surgery by shortening hospitalization and by
reducing medical care cost [10]~[13]. However, the cost of the
disposable surgical instruments is not fully covered by the
health insurance in Japan. The hospital cannot charge medical
expenses exceeding the limit set by the national health
insurance to the patient. Therefore, the hospital has to cover
the operation cost exceeding the ceiling set by the national
health insurance payment. Moreover, when the anastomosis is
performed in the abdominal cavity in LDG, the operation
wound becomes small as compared with LADG. However,
because many disposable instruments which generally
exceeds additional fee are used in LDG, the hospital profit is
lower than LADG.

The cost reduction strategy for LADG and LDG under the
national health insurance system in Japan includes the use of
inexpensive disposable or reusable instruments, limitation of
the use of the energy device to only one, and reduction of the
use of non-refundable disposable instruments [14]~[16] and
the choice of B-I instead of R-Y which needs more disposable
instruments for the reconstruction.

At present, the operation fee has been excluded from the
inclusive payment on the new system called the Diagnosis
Procedure Combination (DPC) [17]that begun in 2003 at
many public and private university hospitals, a public cancer
center, and a public cardiac care hospitals. Although, the
deficit of the hospital has been reduced by the revision of the
insurance system, the hospitals have defrayed the cost of

disposable operation equipments that exceeds the health
insurance coverage.

In the current study, we focused on operation costs and
discussed financial benefit to the hospital. However, it is also
necessary to examine the effect that the difference on
treatment outcome such as the length of hospital stay gives to
financial benefit in DPC, and the medical economy should be
discussed generally only about operation costs.

5. Conclusion

In conclusion, LADG and LDG are superior to ODG as less
invasive surgery however which is associated with decreased
hospital profit under the current national health insurance
system in Japan.
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