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Abstract

Background: Laparoscopic radical gastrectomy for cancer has significant
short- and long-term advantages. The feasibility and safety of laparoscopic-
distal gastrectomy for cancer (LADG) is unclear in low to middle income
countries as resources are limited. Therefore, the aim of this study was to
evaluate the safety and feasibility of (LADG) in low to middle income coun-
tries; Egypt as an example. Methods: Thirty four Patients with stage I-II can-
cer at the pylorus and antrum have been enrolled for LADG between 2012 and
2015 with the reuse of single use vascular sealing device has been evaluated.
Results: Finally 27 patients had been included in the study and successful
LADG has been done for all selected cases. The average operative time was
151 + 10 minutes. The average estimated blood loss was 73.3 + 13 ml. No in-
tra-operative complications have been recorded. The average time for post-
operative patient ambulation was 9 hours (SD + 1.8) and for oral fluid intake
was 3.5 SD = 1 days. The average duration of the hospital stay was 9.3 + 1.2
days. The average number of retrieved lymph nodes was 21.7 £ 3.8 days. All
the cases had free surgical margin. The median number of reuse of the vascu-
lar sealing device was 3.8 times (3 - 5 times). Conclusion: Laparoscopic distal
gastrectomy for cancer could be safe and feasible in developing countries and
give similar results for that of developed countries. Safe reuse of single use
expensive parts of some instruments for laparoscopy could help in utilization
of these advanced surgeries in low to middle income countries. Long term
follow up as well as comparative studies with open surgery are required.
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1. Introduction

The first report of laparoscopy assisted distal gastrectomy (LADG) for early gas-
tric cancer was 1994 by S. Kitano ef al and since then, the procedure has pro-
gressively gained maturity in its techniques and indications [1] [2] [3] [4]. Re-
cently, reports have shown the feasibility of the procedure for locally advanced
gastric cancer [5]. Significant short- and long-term benefits compared with the
open approach has been obtained by this technique [1] [2] [3] [4] [5]. The qual-
ity of life of the patients following gastric cancer surgery could be improved by
these developments.

Despite the evidences from multiple retrospective and some prospective ran-
domized trials regarding the benefits of laparoscopic radical distal gastrectomy
for cancer; laparoscopic gastrectomy has low adoption rate. Furthermore, the
implementation of laparoscopic techniques in low and middle income countries
has been challenging, because of the equipment high cost and the shortage of
expertise [6]. However, many laparoscopic procedures, including cholecystect-
omy, appendectomy, splenectomy and hysterectomy have been successfully per-
formed in low and middle income countries [7] [8] [9].

A survey was conducted in Ghana a limited resources country among patients
visiting specialist clinics. The survey found that the patients lacking knowledge
about laparoscopy and its benefits. However, once educated about its advantag-
es, most people prefer laparoscopic approach even if they needed to pay extra
money for it [10]. International training programs for surgeons from low and
middle income counties aiming at integration of laparoscopy as a part of surgical
practice in their countries are very important. A recent study showed that, in-
corporation of low-cost laparoscopic skills programs in low income countries is
potentially feasible. Such approach could provide residents from countries with
limited resources much-needed opportunities and training and could be a vital
part in the growing surgical residency program in resource limited regions [11].

Providing oncological outcomes similar to those obtained in a developed set-
ting will further encourage and support the steady growth of laparoscopy for
cancer in low income countries [12] [13] [14] [15] [16]. Currently, there are al-
most no data referring to the oncologic feasibility and the surgical safety of la-
paroscopic distal gastrectomy for cancer in the situation of limited equipment in
developing countries.

Therefore, this study aims at the evaluation of the safety and feasibility of la-
paroscopic distal gastrectomy for adenocarcinoma that could be performed un-
der a limited resource setting in a tertiary hospital in Egypt as an example of the
low to middle income countries. Reuse of single use vascular sealing device for

distal gastrectomy will be evaluated.

2. Patients and Methods

This is a feasibility and safety non randomized phase I clinical study. The re-

search was performed at South Egypt Cancer Institute, Assiut University, Egypt.
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Thirty-four patients with pyloric and antral stage I-II cancer have been enrolled
in this study for laparoscopy assisted distal gastrectomy in the period of May
2012 to November 2015. The diagnosis of gastric cancer was confirmed with ga-
stroscopy and biopsy.

Abdominal computed tomography (CT) has been done for all the cases. The
following findings have been used to include the patients into the study: histo-
logically proven adenocarcinoma, with clinical stage T1 to T2 at the pylorus or
antrum, absence of serosal and outside-gastric invasion as well as no distant me-
tastasis could be detected by imaging tools or laparoscopic exploration. Patients
with peritoneal metastasis, hepatic metastasis, T3 or more tumor as well as dis-
tant metastasis have been excluded. The ethical committee at South Egypt Can-
cer Institute has approved this study. After discussion with the patients on the
benefits and risks of the surgery the surgical approach was decided after the pa-
tient consent.

The 3rd English edition of the Japanese classification of gastric carcinoma has
been used for the lymph nodes classification around the stomach [17]. The 7th
edition of the UICC tumor, node, and metastasis (TNM) classification has been
used for staging [18]. Cancer free surgical margin (R0) curative attempts with
Perigastric and left gastric lymphadenectomy (D1 plus) lymphadenectomy was
tried in all patients according to the guidelines of the Japanese gastric cancers
treatment [19].

The need for premature performing of laparotomy for gastric mobilization
and/or bleeding control was defined as conversion. The operative related mor-
tality was defined as death occurred at the same hospital stay or within 30 days
after surgery. Operative morbidities were complications that result in hospital

stay prolongation or the need for additional procedures [20].

3. Surgical Procedure

For economic causes, we usually use reusable laparoscopic instruments. For
disposable instruments, we reuse it several times after proper sterilization, pro-
vided that it works efficiently. The only disposable laparoscopic instrument that
has been used for several times in this study was the vascular sealing device. All
other surgical instruments used in this study were reusable.

Laparoscopy assisted distal gastrectomy with “D1 plus” peri-gastric lympha-
denectomy was done according to the principals of the Japanese Gastric Cancer
Association for the gastric cancer management [17] [19]. All the procedures
were performed similar to our previously described technique with slight mod-
ification by adding a fourth port at the right pre-axillary line 2 - 3 cm below cos-
tal margin to be used for liver retraction [21].

First of all, the stomach and the abdominal cavity were laparoscopically in-
spected to exclude adjacent organ involvement and peritoneal metastasis.

After the gastric and lymph nodes dissection has been completed, the umbili-

cal port site was vertically extended 4 - 5 cm for stomach extraction and recon-
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struction. The proximal transection site of the stomach was decided according to
the tumor site. The hand-sewn method was used for performing Billroth-I, Bil-

Iroth-II or Roux-en-Y anastomosis extra-corporeally.

Collection and Statistical Analysis of Data

The patient’s demographic data, associated morbidities, tumor location, details
of the surgery, operative outcomes, as well as follow up data were prospectively
gathered and put into a data base. Student’s-t test was used to compare the me-
dian reuse of vascular sealing device in gastrectomy and colectomy.

4. Results

Thirty-four patients with gastric cancer at the antrum and pylorus that have
been proven pathologically with clinical stages T1-T2 have been selected for la-
paroscopy assisted distal gastrectomy (LADG). After laparoscopic exploration, 7
patients (7/34 = 20%) were excluded from the study because of tumor invasion
into the serosa or neighbor organs in 3 case, metastasis to the liver and invasion
to serosa in 2 cases and peritoneal metastasis in 2 cases. The other 27 cases have
been selected for the study, Table 1. LADG procedures were successfully per-
formed.

The operative meantime was 151 + 10 minutes. The estimated blood loss
mean was 73.3 £ 13 ml. The use of additional port sites and the conversion to
open surgery was unnecessary. No intra-operative complications have been en-
countered, Table 1.

The post-operative mean time for patient ambulation was 9 + 1.8 hours and
oral fluid intake mean time was 3.5 + 1 days. The hospital stay mean duration
was 9.3 * 1.2 days. Post-operative complications were one patient with leakage
that has been conservatively managed, one patient has developed pneumonia,
and a third case has been died at ICU because of pulmonary embolism.

Table 1. Perioperative outcomes.

Variable Average or median (Range)
Male/Female 17/10
Age (years) 59 (35 -72)

The BMI 26.3 (23 - 34)

Tumor location:

Pyloric region 15 (15/27)
Antral region 12 (12/27)
T1:T2 8:19
Reconstruction
Bilroth-1/Bilroth-Il/Roux en Y 9/12/6
Positive LNs 3(SD +1.5)
Number of cases of NO/N1/N2/N3 12/7/8/0

BMI: Body Mass Index; LNs: Lymph Nodes; N: lymph node status.
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The average number of obtained lymph nodes was 21.7 = 3.8 lymph nodes.
Free surgical margin has been achieved in all cases, Table 1.

The median number of reuse of the vascular sealing device was 3.8 times (3-5
times) and the estimated reduction in its cost in comparison to single use was
70% including re-sterilization cost. The median reuse of the vascular sealing de-
vice in laparoscopic distal gastrectomy compared to laparoscopic colectomy was
3.8 to 5 times respectively (P = 0.05).

5. Discussion

The present study provides new evidences regarding the oncologic feasibility and
surgical safety of incorporation of advanced laparoscopic surgical techniques for
cancer in low to middle income countries.

In a previous study, we showed that laparoscopic colorectal surgery for ma-
lignant tumors in developing countries is potentially feasible and safe, and gave
similar results for that of multicenter trials [22].

In this current study, we could successfully and safely perform laparoscopy
assisted distal gastrectomy with D1 plus lymphadenectomy for distal gastric
cancer guided by the oncologic surgical principles [19]. Although in this study
we reused several times the single use hand piece of vascular sealing device for
dissection and hemostasis; the advantages of minimal invasive surgery like
précised dissection have been maintained. As shown in Table 1, our results have
similarity to that of other studies for LADG [2] [15] [23] [24]. Moreover, no in-
tra-operative complications have been found and only one case has been died in
the post-operative period because of pulmonary embolism. This might be be-
cause of early ambulation and less postoperative pain. All these factors have
contributed to the short post-operative hospital stay.

As we believe, the most important in cancer surgery is to respect the oncologic
principals. In our series, the mean number of obtained lymph nodes was 21.7
(SD + 3.8) and all cases have negative surgical margin. Therefore our pathologi-
cal results were similar to that of most previous reports [2] [15] [23] [24].

For safety and technical issues, in this study only D1 plus lymphadenectomy
have been tried. We consider D2 lymphadenectomy as the standard technique
and according to our improving skills for this advanced surgery; we have ex-
tended the lymphadenectomy to be D2 by the end of the study.

For the patients of gastric cancer in developing countries to get the benefits of
the minimal invasive surgery, we believe that safe reuse of disposable laparos-
copic instruments should be considered. The “single use” concept for expensive
devices should be reviewed. Evidences for the possibility to sterilize the single
use devices even with the contamination-challenge are present [25]. For eco-
nomic issues we safely re-used vessel sealing bipolar devices several times which
could be cost-effective [22] [26] [27]. The cost has been reduced by about 70%
that means 500 US Dollars at the time of the study which is a good financial
benefit regarding Egypt economy.
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Our belief is that the surgeon has the responsibility of determining the func-
tional integrity of any surgical instrument before its use [26].

The judicious choice of disposable and reusable instruments could provide the
best possible tools for the surgeons in developing countries to perform laparos-
copic procedures provided that patient safety and oncologic feasibility could be
maintained [27] [28].

This study for our knowledge is the first study that evaluates the current prac-
tice of laparoscopic gastric resection for cancer in developing countries address-
ing the issue of reuse of disposable laparoscopic instruments. The results of this
study have shown that we could perform safely and successfully laparoscopic
distal gastrectomy with D1 plus LNs dissection for cancer in 27 cases.

In conclusion, Laparoscopic distal gastrectomy for cancer could be safe and
feasible in developing countries and give similar results for that of developed
countries. Safe reuse of single use expensive parts of some instruments for lapa-
roscopy could help in utilization of these advanced surgeries in low to middle
income countries. Long term follow up as well as comparative studies with open

surgery are required.
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