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RESULTS OF MECHANIC VERSUS MOTORIZED STAPLER USED IN GASTRIC

SURGERY: PROSPECTIVE STUDY

RESULTADOS DO EMPREGO DO GRAMPEADOR MECANICO VERSUS MOTORIZADO EM CIRURGIA GASTRICA:

ESTUDO PROSPECTIVO

Italo BRAGHETTO™, Gustavo CZWIKLITZER", Owen KORN™, Percy BRANTE'”, Ana BURGOS'

ABSTRACT - BACKGROUND: Mechanic sutures represent an enormous benefit for digestive surgery in

decreasing postoperative complications. Currently, the advantages of motorized stapler are under
evaluation. AIMS: To compare the efficacy of mechanic versus motorized stapler in gastric surgery,
analyzing rate of leaks, bleeding, time of stapling, and postoperative complications. METHODS:
Ninety-eight patients were submitted to gastric surgery, divided into three groups: laparoscopic
sleeve gastrectomy (LSG) (n=47), Roux-en-Y gastric bypass (LRYGB) (n=30), and laparoscopic distal
gastrectomy (LDG) (n=21). Motorized staplers were employed in 61 patients. The number of firings,
number of clips, time of total firings, total time to complete the surgery, and postoperative outcome
were recorded in a specific protocol. RESULTS: Patients submitted to LSG, LRYGB, and LDG recorded
a shorter time to complete the procedure and a smaller number of firings were observed using
motorized stapler (p<0.0001). No differences were identified regarding the number of clips used in
patients submitted to LSG. In the group that used mechanic stapler to complete gastrojejunostomy,
jejuno-jejuno-anastomosis, and jejunal transection, it was observed more prolonged time of
firing and total time for finishing the procedure (p=0.0001). No intraoperative complications were
found comparing the two devices used. Very similar findings were noted in the group of patients
undergoing LDG. CONCLUSIONS: The motorized stapler offers safety and efficacy as demonstrated
in prior reports and is relevant since less total time of surgical procedure without intraoperative or
postoperative complications were confirmed.

HEADINGS: Gastrectomy. Gastric Bypass. Sutures. Surgical Staplers.

RESUMO - RACIONAL: As suturas mecanicas representam um enorme beneficio para a cirurgia digestiva

na reducdo de complicagdes pds-operatdrias. Atualmente, as vantagens do grampeador motorizado
estdo em avaliagdo. OBJETIVOS: Comparar a eficacia do grampeador mecanico versus motorizado
em cirurgia gastrica, analisando a porcentagem de fistulas, sangramento, tempo de grampeamento
e complicagdes pos-operatdrias. METODOS: Noventa e oito pacientes foram submetidos a cirurgia
gastrica, divididos em trés grupos: gastrectomia vertical laparoscopica (GVL) (n=47), bypass gastrico
em Y-de-Roux (BPGY) (n=30) e gastrectomia distal laparoscépica (GDL) (n=21). Foram empregados
grampeadores motorizados em 61 pacientes. O nimero de disparos, nimero de clipes, tempo total
de disparos, tempo total de finalizagdo da cirurgia e resultados pds-operatérios foram registrados
em protocolo especifico. RESULTADOS: Os pacientes submetidos a GVL, BPGY e GDL registraram
menor tempo para finalizacdo do procedimento e foi observado menor nimero de disparos com
grampeador motorizado (p<0,0001). Ndo foram identificadas diferencas quanto ao nimero de
clipes utilizados nos pacientes submetidos a GVL. No grupo que utilizou grampeador mecanico,
para realizagdo de gastrojejunostomia, jejuno-jejuno-anastomose e transecgdo jejunal, foi observado
maior tempo de disparo e tempo total para finalizagdo do procedimento (p=0,0001). N&do foram
encontradas complicagdes intraoperatérias comparando os dois dispositivos utilizados. Achados
muito semelhantes foram notados no grupo de pacientes submetidos a GDL. CONCLUSOES:
O grampeador motorizado oferece seguranca e eficacia, conforme demonstrado em estudos
anteriores, sendo relevante, uma vez que foi confirmado menor tempo total de procedimento
cirdrgico, sem complicagdes intra ou pds-operatorias.

Central Message

A high percentage of gastric surgical procedures
are performed by laparoscopic approach for
benign or malignant diseases and bariatric
surgery. The major improvement in the type
of devices employed for this surgery allows for
diminished postoperative complications like
leaks or bleeding from stapled line sutures. It is
important to compare the efficacy of mechanic
stapler with the motorized device in performing
gastric surgery regarding rate of leaks,
bleeding, time of stapling, and postoperative
complications.

Perspectives

The motorized stapler offers safety and efficacy
as demonstrated in prior reports and is relevant
since less total time of surgical procedure without
intraoperative or postoperative complications
were confirmed. In our experience, the main
advantage using motorized stapler is the total
surgical time once finished the procedure. A
subjective parameter difficult to evaluate is the
ergonomic advantage.

DESCRITORES: Gastrectomia. Derivagdo Gastrica. Suturas. Grampeadores Cirargicos.
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INTRODUCTION

high percentage of gastric surgical procedures are
performed by laparoscopic approach for benign or

malignant diseases and bariatric surgery. Today, surgery
for early and advanced gastric cancer can be undertaken
laparoscopically except for large tumors'2'3¢. Currently, patients
with gastrointestinal stromal tumors or long Barrett's esophagus
are also submitted to laparoscopic distal gastrectomy (LDG)
compared to the 1980s and 1990s decades®?>2°31, Since 1993 we
have performed laparoscopic procedures for these patients>°®.
Laparoscopic sleeve gastrectomy (LSG) or laparoscopic Roux-en-Y
gastric bypass (LRYGB), the most frequent bariatric procedures
worldwide, are conducted with the same approach'®32. The major
improvement in the type of devices employed for this surgery
allows for diminished postoperative complications like leaks or
bleeding from stapled line sutures®”.12182430,

In the past decades, leaks or bleeding after LSG ranged
0-8% and 0-3%, respectively, but these complications have
been reduced significantly with the use of new stapler devices.
(0.8% in LSG versus 1.6% in LRYGB)&1214153441.47.48

The purpose of this prospective study was to compare
the efficacy of mechanic stapler with the motorized device in
performing gastric surgery regarding rate of leaks, bleeding,
time of stapling, and postoperative complications.

METHODS

Patients

Thisis a prospective study including a total of 98 patients
divided into three groups:

Group A: Patients submitted to LSG (n=47), divided into
two subgroups. The first one using mechanic stapler (n=10)
and the second using motorized Ezisurg™ stapler (n=37);

Group B: Patients submitted to LRYGB (n=30), divided
into two subgroups. The first using a mechanic stapler (n=14)
and the second one using a motorized Ezisurg™ stapler (n=16);

Group C: Patients submitted to LDG (n=21), operated
on due to esophageal or gastric diseases (combined with
fundoplication and hiatal hernia repair in 18 patients), also
divided into two groups depending on the use of mechanic
stapler (n=13) and the second one using motorized Ezisurg™
stapler (n=8).

Table 1shows the demographic characteristics of each group.

Table 1 - Use of mechanic or motorized stapler in 98 patients
submitted to laparoscopic sleeve gastrectomy (n=47),
laparoscopic Roux-en-Y gastric bypass (n=30), and
laparoscopic distal gastrectomy (n=21): demographic
characteristics.

Mechanic Motorized
n=37 n=61
MeantSD MeantSD
Age 43+11.9 36+9.2
Group A 38+8.5 35+8.9
Group B 40.9+10.9 38.06+£12.9
Group C 51.6+12.6 39.0+11.9
Sex
Female (n) 27 53
Male (n) 10 7
BMI (kg/m?) 37+£11.1 39.1+2.8
Group A 41.248.2 40.0£5.6
Group B 40.5+3.4 40.4+4.6
Group C 38.849.3 36.3+6.4

SD: standard deviation; BMI: body mass index.
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The surgical procedures were performed by only two
surgeons (IB and GC), employing laparoscopic procedures, using
a mechanic stapler in 37 patients and an Ezisurg™ motorized
stapler in 61 patients. The LSG was performed according to
the technique described previously?#?. For gastric transection,
either a mechanic stapler with a 60-3.5mms blue cartridge or
an Ezisurg™ motorized stapler was used. Clips or stitches were
used to stop excessive bleeding of the suture line after firing.
In the LRYGB, the detailed technique described by Brazilian
authors was adopted?®?’. For gastric transection, mechanic
stapler 60—-3.5 mms blue cartridge and 45-2.5 mms blue cartridge
were employed only in a few cases for finishing the transection
of the gastric fundus as well as the Ezisurg™ motorized stapler
depending on the availability of the device.

The LDG was performed by only one surgeon (IB), indicated
for patients suffering from different esophagogastric benign
diseases (Table 1). The techniques adopted were described
before®9282%30 During this procedure for gastric transection,
mechanic stapler 60-3.5 mms blue cartridge and 45-2.5 mms
blue cartridge were used only in a few cases for finishing the
transection of gastric fundus. For duodenal transection, gastro-
jejunostomy, jejuno-jejunostomy, and jejunal transection, only
one stapler was employed, either a mechanic 60-3.5 mms
blue cartridge stapler or a motorized stapler, also depending
on device availability. Clips were used to stop bleeding of
the suture line.

The parameters evaluated intraoperatively during
surgery were:

a) Total firing time for complete gastric transection;

b) Number of firings to complete the surgical procedure;

¢) Number of clips used after complete firing according
to the number of firings employed divided by the number of
clips employed to obtain complete hemostasis of the suture
line (Figure 1);

d) Number of leaks observed after methylene blue intra-
gastric installation;

e) Intraoperative difficulties; and

f) Total time of surgical procedure.

After surgery, early outcomes were evaluated for:
a) Early postoperative complications;

b) Total in-hospital stay; and

c) 30-day readmissions.

The use of a mechanic or motorized stapler was chosen
depending on the availability of the device at the beginning
of the procedure and measurements were established by a
nurse during the procedure. Data were recorded in a special
protocol designed for this specific study.

Statistical analysis of data was performed with Statistical
Package for Social Sciences (SPSS), version 18.0 (IBM Co., Armonk,

Figure 1 - Clips placement for bleeding control of suture line.
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NY, USA). Chi-square (x?) test was applied where appropriate.
A p-value of less than 0.05 was considered significant.

The authors declare that no experiments were performed
for this study. All procedures were in accordance with the
hospital’s bioethics committee and the 1961 Helsinki Declaration,
its later amendments, or comparable ethical standards.
To ensure patients’ data confidentiality, the authors adhered
to the hospital’s clinical and research protocols for publication.
The authors declare that no study patient private data are
included in this article and all gave their informed consent
before the operation.

RESULTS

The demographic characteristics of the patients included
in this study are very similar in terms of age, sex, and body
mass index (Table 1). Comparing the comorbidities in patients
operated on for morbid obesity undergoing LSG or LRYGB, there
are some differences because in patients with gastroesophageal
reflux disease (GERD), LSG is not indicated, and these patients
are submitted to LRYGB. The other comorbidities are quite similar
in these two groups of patients. On the contrary, in patients
undergoing distal gastrectomy, there are other causes such
as severe esophagitis with Barrett's esophagus, conversion to
LRYGB after LSG, or the existence of a gastric tumor (Table 2).

Table 3 shows the results obtained in patients submitted
to LSG. No significant differences were observed regarding time,
number of firings, and number of clips comparing mechanic
with motorized stapler. Excessive bleeding that needed suture

Table 2 - Comorbidities in patients submitted to laparoscopic
sleeve gastrectomy, laparoscopic Roux-en-Y gastric
bypass, and laparoscopic distal gastrectomy.

Comorbidities LSG LRYGB LDG
(n=47) (n=30) (n=21)
Insulin resistance 37 27 -
Diabetes I 2 4 -
HTA 25 10 -
Dyslipidemia 37 27 =
Hypothyroidism 23 4 1
Fat liver 48 30 2
Reflux esophagitis grade C - 8 6
Primary Barrett’s esophagus - 3 6
Knee arthrosis 1 2 -
Candy cane and HH post LRYGB - - 5
Gastric tumor - - 3
Cholelithiasis 1 2 -

LSG: laparoscopic sleeve gastrectomy; LRYGB: laparoscopic Roux-en-Y gastric bypass;
LDG: laparoscopic distal gastrectomy; HTA: hypertension; HH: hiatus hernia.

reinforcement occurred after the use of mechanic stapler, which
was associated to more dragged-on surgical procedure. (48+5.9
vs 28+2.51 min) (p=0.0001; p<0.05). In patients undergoing
LRYGB, during gastric transection and pouch performing, a
little difference regarding the total time of firing in favor of
the motorized stapler was noted, probably because this latter
device has a shorter cartridge. However, a more prolonged
time of firing for performing gastrojejunostomy, jejuno-jejuno-
anastomosis, jejunal transection, and total time for finishing
the procedure was observed in the group using mechanic
stapler (p=0.0001; p<0.05) probably due to the waiting time
recommended to avoid excessive bleeding of the suture line.
No intraoperative complications were confirmed when
comparing the two devices used. (Table 4). Very similar findings
were observed in the group of patients undergoing LDG
(Table 5). Regarding the postoperative outcome, a prolonged
in-hospital stay after mechanic stapler use was identified due
to a complication—Clavien-Dindo Illa (perigastric abscess
treated with antibiotics and percutaneous drainage). No other
complications and readmissions were reported (Table 6).

DISCUSSION

This study was conducted to compare the early outcome
using two different types of staplers in obese patients submitted
to LSG, LRYGB, and LDG indicated for Barrett’s esophagus as
a primary procedure, redo fundoplication for failed Nissen
fundoplication, or conversion to resectional gastric bypass after
sleeve gastrectomy*222384344 These procedures are not exempt
from postoperative complications including leakage from
staple lines, bleeding, and fistula formation'1317:26273335 |n order
to minimize the line suture postoperative complications, the
stapling instrument is employed to simplify and optimize the
procedure, and facilitate tissue approximation and transection
during surgery. These new devices also require less skill from
the surgeon. Several different models of motorized staplers (i.e.,
those for which the staples and knife blade are driven not by
manual force but by a power source instead) have been used
since 2010. Subsequent versions have been introduced?*3°.
These powered staplers were developed to increase stability
and enable more precise stapling relative to non-powered
(manual) staplers®.

In the literature, few papers focused on the analysis of
intraoperative and postoperative outcomes using this type
of stapler. Roy et al.*' reported the results concerning cost,
operative time, and in-hospital stay. In this study, the mean
hospital stay was 2.1 days for both the powered and manual
stapler groups (p=0.981, p>0.05). Total costs of the hospital,
mean supply, and mean operating room were significantly
less expensive using the powered stapler (p=0.003, p=0.011,
and p=0.009, respectively, p<0.05) The operative time, rate

Table 3 - Intraoperative performance laparoscopic sleeve gastrectomy (n=47).

Mechanic stapler

Motorized stapler

(n=10) (n=37) p-value
Total time of firing (meanxSD) 3.5£1.89 min 2+£0.41 min <0.0001
Number of firings (mean+SD) 5.84+0.63 5+0.39 <0.0001
Total number of clips (meantSD) 13+8.16 10+5.39 0.1707
Number clips/each firing (mean) 2.24 1.99
Number of leaks - -
Intraoperative difficulties - -
Excessive bleeding (n) 2 -
Necessity of reinforcement (n) 3 -
Surgical procedure total time (meantSD) 48+5.9 min 284+2.51 min <0.0001
SD=standard deviation.
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Table 4 - Intraoperative performance laparoscopic gastric bypass (n=30).

Gastric transection

Total time of firing (mean+SD) 2.20£0.10 min 1.66+0.39 min <0.0001

Number of firings (mean+SD) 3.00£0.00 4.60+0.88 <0.0001
Proximal gastric pouch

Total number of clips (mean+SD) 3.00+0.96 2.50 0.0459

Number of clips/each firing (n) 0.88 1.84 ’
Distal gastric remnant

Total number of clips (mean+SD) 6.30+4.12 4.00+0.0

Number of clips/each firing (n) 3.50 2.25 0.0333

Number of leaks -
Intraoperative difficulties -
Excessive bleeding, necessity of reinforcement -

Gastrojejunostomy
Total time of firing (meanSD) 46.00+4.93 sec 9.17+0.52 sec p=0.0001
Number of clips 0 0
Jejuno-jejuno-anastomosis
Total time of firing (meantSD) 45.00+11.36 sec 8.96+0.27 sec p=0.0001
Number of clips 0 0
Jejunal transection
Total time of firing (mean+SD) 39.85+5.22 sec 8.06+0.55 sec p=0.0001
Number of clips (meantSD) 1.00+0.91 0.80+1.3 p=0.6341
Total time of surgical procedure
Mean+SD 117.00£19.31min 41.00£2.88 min p=0.0001

SD: standard deviation; sec: seconds.

Table 5 - Intraoperative performance laparoscopic distal gastrectomy (n= 21).

Duodenal transection

Total time of firing (mean+SD) 39.00+9.31sec 11.00+1.88 sec <0.0001
Number of clips (mean+SD) 3.00+1.80 2.00£1.58 p=0.2118
Gastric transection
Total time of firing 129.00+0.50 sec 33.00+5.86 sec <0.0001
Number of firings (meanSD) 3.00+1.16 2.00+0.44 p=0.0317
Total number of clips (mean%SD) 2.00+1.99 1.00+1.30
Number clips/each firing 0.15£0.55 0 p=02232
Number of leaks - -
Intraoperative difficulties 2
Excessive bleeding 2 0
Necessity of reinforcement 0
Gastrojejunostomy
Total time of firing (meantSD) 44.00+25.06 sec 13.00+3.39 sec
Number of clips (mean+SD) 0 0 p=0.0027
Jejuno-jejuno-anastomosis
Total time of firing (meanxSD) 32.00£20.02 sec 12.00+2.01 sec
Number of clips (mean+SD) 0 0 p=0.0117
Jejunal transection
Total time of firing (mean%SD) 26.00£15.34 sec 12.00+0.46 sec p=00194
Number of clips (mean+SD) 0.07+0.27 0 ’

Total time surgical procedure 185.90+18.50 min 157.30+£10.20 min p=0.0008

SD: standard deviation; sec: seconds.

Table 6 - Postoperative outcome of patients comparing the type of stapler used for performing the procedure.

a) Early postoperative complications - - - - 1* -
b) Total in-hospital stay 1 1 1 1 3.21*
¢) 30-day readmissions 0 0 0 0 0 0

LSG: laparoscopic sleeve gastrectomy; LRYGB: laparoscopic Roux-en-Y gastric bypass; LDG: laparoscopic distal gastrectomy; ns: not significant. *Perigastric abscess
(Clavien-Dindo llla); *1 patient= 20-day hospital stay.
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of bleeding and/or transfusions were also significantly lower
for the powered stapler group vs the manual stapler group.
The adjusted rates of 30 (4.4%), 60, and 90-day all-cause
readmissions were similar between the groups (all p>0.05)*'.

Another study evaluated 60 consecutive LSG procedures—30
sleeves using the AEON™ Endostapler in thick mode and 30 using
the ECHELON Flex™ Powered Stapler with pulse technique®.
The authors assessed stapler performance regarding the
incidence and degree of staple line bleeding by visualizing
bleeding after the final firing. It was analyzed by a third-party
blinded evaluator and given a "bleeding score"—a qualitative
measure of intra-operative staple-line bleeding (1= no bleeding
to 5= profuse bleeding). The AEON™ Endostapler had 15
cases (50%) with no bleeding at the fundus and the ECHELON
Flex™ had 7 cases (23%). The authors concluded that AEON™
Endostapler is a significantly drier alternative to the ECHELON
Flex™ Powered Stapler, producing a much drier staple line and
decreasing the need for other bleeding control methods3"4.

Other reports suggested that the AEON™ Endostapler
produces a significantly drier staple line, compared to the
ECHELON Flex™ Powered Stapler, and is associated with less
interventional control of the staple line®743%,

Rawlins et al.*” compared outcomes between the two latest
innovations in powered stapling technology—the ECHELON
Flex™ GST system (GST) and the SIGNIA™ Stapling System
(SIG)—among patients undergoing sleeve gastrectomy for
obesity, concerning leak, total hospital costs, length of stay,
and operating room time. Then, 30, 60, and 90 days of all-cause
inpatient readmissions were also examined. The observed
incidence proportion of hemostasis-related complications
during surgical admission was lower in the GST group than in
the SIG group (0.006% vs 0.020%). Differences between the GST
and SIG groups were not statistically significant for leakage,
total hospital costs, length of stay, operating room time, and
all-cause inpatient readmission at 30, 60, and 90 days. GST
system has been associated with a lower rate of hemostasis-
related complications as compared to SIG. A powered stapler
with a GST system has demonstrated safety for use in gastric
surgery'3°,

The beneficial aspects of the powered device may be
derived from:

a) The combination of increased stability, along with
superior control of tissue movement with advanced reloads
potentially reducing the cause of trauma to tissue;

b) Formation of a more integrated staple line;

) Speed time of firing;

d) Less effort during surgery; and

e) More favorable cognitive, affective, physiological, and
behavioral outcomes*.

In our study, the objective parameters were focused on
evaluating firing time, bleeding control, leaks after complete
firing, and early postoperative complications that have not been
published before. The results are similar to other prior studies
examining the same selected outcome parameters compared
to surgery performed with a non-powered system™">1020234546,
In our experience, the main advantage of using a motorized
stapler is the total surgical time once finished the procedure.
A subjective parameter difficult to evaluate is ergonomic
advantages. For us, Ezisurg™ is lighter and easier to use than
other motorized devices available in the market.

CONCLUSIONS

According to the results of this study, the motorized
Ezisurg™ stapler offers safety and efficacy as revealed in prior

ABCD Arq Bras Cir Dig 2024;37:€1818

reports, and is relevant since less total time of surgical procedure
without intraoperative or postoperative complications were
confirmed. However, further controlled prospective studies are
needed to confirm the validity of these findings.

REFERENCES

1. Aiolfi A, Sozzi A, Bonitta G, Lombardo F, Cavalli M, Campanelli
G, et al. Short-term outcomes of different esophagojejunal
anastomotic techniques during laparoscopic total gastrectomy: a
network meta-analysis. Surg Endosc. 2023;37(8):5777-90. https://
doi.org/10.1007/500464-023-10231-6

2. Berger ER, Clements RH, Morton JM, Huffman KM, Wolfe BM,
Nguyen NT, et al. The impact of different surgical techniques on
outcomes in laparoscopic sleeve gastrectomies: the first report
fromthe Metabolicand Bariatric Surgery Accreditationand Quality
ImprovementProgram (MBSAQIP). AnnSurg.2016;264(3):464-73.
https://doi.org/10.1097/SLA.0000000000001851

3. Braghetto |, Burgos A, Lasnibat JP. Comparison of the intragastric
volume and pressure required to cause a leak along the suture
line in a resected stomach post sleeve gastrectomy. Indian J Surg.
2021;1-5. https://doi.org/10.1007/s12262-021-02897-w

4. Braghetto |, Csendes A, Lanzarini E, Papapietro K, Carcamo C,
Molina JC. Is laparoscopic sleeve gastrectomy an acceptable
primary bariatric procedure in obese patients? Early and 5-year
postoperative results. Surg Laparosc Endosc Percutan Tech.
2012;22(6):479-86. https://doi.org/10.1097/SLE.0b013e318262dc29

5. Braghettol,CsendesA. Failureafterfundoplication:re-fundoplication?
Is there a room for gastrectomy? In which clinical scenaries? Arq
Bras Cir Dig. 2019;32(2):e1440. https://doi.org/10.1590/0102-
672020190001e1440

6. Braghetto |, Csendes A. Patients having bariatric surgery: surgical
options in morbidly obese patients with Barrett's esophagus.
Obes Surg. 2016;26(7):1622-6. https://doi.org/10.1007/s11695-
016-2198-9

7. Braghetto |, Korn O, Burgos A, Figueroa M. When should be
converted laparoscopic sleeve gastrectomy to laparoscopic
Roux-en-y gastric bypass due to gastroesophageal reflux? Arg
Bras Cir Dig. 2021;33(4):e1553. https://doi.org/10.1590/0102-
672020200004e1553

8. Braghettol,KornO,Csendes A, GutiérrezL, ValladaresH, Chacon M.
Laparoscopic treatment of obese patients with gastroesophageal
reflux disease and Barrett's esophagus: a prospective study. Obes
Surg. 2012;22(5):764-72. https://doi.org/10.1007/s11695-011-
0531-x

9. Braghetto |, Korn O, Figueroa-Giralt M, Valenzuela C, Burgos
AM, Mandiola C, et al. Laparoscopic redo fundoplication alone,
redo Nissen fundoplication, or Toupet fundoplication combined
with Roux-en-Y distal gastrectomy for treatment of failed Nissen
fundoplication. Arq Bras Cir Dig. 2022;35:e1678. https://doi.
org/10.1590/0102-672020220002e1678

10. Braghetto |, Korn O, Valladares H, Gutiérrez L, Csendes A, Debandi
A, et al. Laparoscopic sleeve gastrectomy: surgical technique,
indications and clinical results. Obes Surg. 2007;17(11):1442-50.
https://doi.org/10.1007/s11695-008-9421-2

11. Braghetto I, Martinez G, Korn O, Zamorano M, Lanzarini E,
Narbona E. Laparoscopic subtotal gastrectomy in morbid obese
patients: a valid option to laparoscopic gastric bypass in particular
circumstances (prospective study). Surg Today. 2018;48(5):558-65.
https://doi.org/10.1007/s00595-018-1625-z

12.  BrolinRE,CodyRP.Impactoftechnological advances oncomplications
ofrrevisional bariatricoperations.J Am Coll Surg.2008;206(6):1137-
44, https://doi.org/10.1016/j,jamcollsurg.2008.01.011

13. Caruso S, Giudicissi R, Mariatti M, Cantafio S, Paroli GM, Scatizzi
M. Laparoscopicvs.open gastrectomy for locally advanced gastric
cancer: a propensity score-matched retrospective case-control

5/7


https://doi.org/10.1007/s00464-023-10231-6
https://doi.org/10.1007/s00464-023-10231-6
https://doi.org/10.1097/SLA.0000000000001851
https://doi.org/10.1007/s12262-021-02897-w
https://doi.org/10.1097/SLE.0b013e318262dc29
https://doi.org/10.1590/0102-672020190001e1440
https://doi.org/10.1590/0102-672020190001e1440
https://doi.org/10.1007/s11695-016-2198-9
https://doi.org/10.1007/s11695-016-2198-9
https://doi.org/10.1590/0102-672020200004e1553
https://doi.org/10.1590/0102-672020200004e1553
https://doi.org/10.1007/s11695-011-0531-x
https://doi.org/10.1007/s11695-011-0531-x
https://doi.org/10.1590/0102-672020220002e1678
https://doi.org/10.1590/0102-672020220002e1678
https://doi.org/10.1007/s11695-008-9421-2
https://doi.org/10.1007/s00595-018-1625-z
https://doi.org/10.1016/j.jamcollsurg.2008.01.011

ORIGINAL ARTICLE

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

study. Curr Oncol. 2022;29(3):1840-65. https://doi.org/10.3390/
curroncol29030151

Castagneto-Gissey L, Gualtieri L, Diddoro A, Genco A, Casella G.
Conversion from Sleeve Gastrectomy to Roux-en-Y Gastric Bypass
for Refractory GERD and Barrett's Esophagus. J Gastrointest Surg.
2023;27(8):1713-5. https://doi.org/10.1007/s11605-023-05678-w
El Chaar M, Lundberg P, Stoltzfus J. Thirty-day outcomes of
sleeve gastrectomy versus Roux-en-Y gastric bypass: first report
based on Metabolic and Bariatric Surgery Accreditation and
Quality Improvement Program database. Surg Obes Relat Dis.
2018;14(5):545-51. https://doi.org/10.1016/j.soard.2018.01.011
Chang SH, Freeman NLB, Lee JA, Stoll CRT, Calhoun AJ, Eagon
JC, et al. Early major complications after bariatric surgery in the
USA, 2003-2014: a systematic review and meta-analysis. Obes
Rev. 2018;19(4):529-37. https://doi.org/10.1111/0br.12647
ColemanKJ, Huang YC, Hendee F, Watson HL, Casillas RA, Brookey
J. Three-year weight outcomes from a bariatric surgery registry
in a large integrated healthcare system. Surg Obes Relat Dis.
2014;10(3):396-403. https://doi.org/10.1016/j.s0ard.2014.02.044
Derici S, Atila K, Bora S. The effect of the cartridge used in
laparoscopic sleeve gastrectomy on the development of a staple-
line leak. Am Surg. 2018;84(9):1499-503. PMID: 30268184.
Fegelman E, Knippenberg S, Schwiers M, Stefanidis D, Gersin
KS, Scott JD, et al. Evaluation of a powered stapler system with
gripping surface technology on surgical interventions required
duringlaparoscopic sleeve gastrectomy. J Laparoendosc Adv Surg
TechA.2017;27(5):489-94. https://doi.org/10.1089/1ap.2016.0513
Felsenreich DM, Langer FB, Bichler C, Eilenberg M, Jedamzik J,
Kristo |, et al. Roux-en-Y Gastric Bypass as a treatment for Barrett's
Esophagus after Sleeve Gastrectomy.Obes Surg.2020;30(4):1273-
9. https://doi.org/10.1007/s11695-019-04292-7
Figueroa-Giralt M, Araya F, Torrealba A, Weisz J, Lanzarini E,
Musleh M, et al. Tomographic sarcopenia predicts anastomotic
leaks and long-term survival in gastric cancer patients operated
with curative intent. Arq Bras Cir Dig. 2023;36:€1723. https://doi.
org/10.1590/0102-672020230002e1723

Flores JE, Berrones R, Guilbert L, Sepulveda EM, Madrigal V,
Hernandez J, et al. Complications rate variability after bariatric
surgery and the importance of standardization of a reporting
system. J Gastrointest Surg. 2022;26(6):1154-61. https://doi.
org/10.1007/s11605-022-05280-6

GevorkianJ, Le E, Alvarado L, Davis B, Tyroch A, Chiba S, etal. Trends
and outcomes of minimally invasive surgery for gastrointestinal
stromal tumors (GIST). Surg Endosc. 2022;36(9):6841-50. https://
doi.org/10.1007/s00464-022-09014-2

Hasegawa S, Nakayama S, Hida K, Kawada K, Sakai Y. Effect of
tri-staple technology and slow firing on secure stapling using an
endoscopic linear stapler. Dig Surg. 2015;32(5):353-60. https://
doi.org/10.1159/000437216

Jeong O, Jung MR, Kang JH, Ryu SY. Reduced anastomotic
complications with intracorporeal esophagojejunostomy using
endoscopic linear staplers (overlap method) in laparoscopic total
gastrectomy for gastric carcinoma. Surg Endosc. 2020;34(5):2313-
20. https://doi.org/10.1007/s00464-019-07362-0

Khan S, Rock K, Baskara A, Qu W, Nazzal M, Ortiz J. Trends in
bariatric surgery from 2008 to 2012. AmJ Surg. 2016;211(6):1041-
6. https://doi.org/10.1016/j.amjsurg.2015.10.012

Kimura M, Terashita Y. Superior staple formation with powered
stapling devices. Surg Obes Relat Dis. 2016;12(3):668-72. https://
doi.org/10.1016/j.soard.2015.11.023

Kumar SB, Hamilton BC, Wood SG, Rogers SJ, Carter JT, Lin MY. Is
laparoscopic sleeve gastrectomy safer than laparoscopic gastric
bypass?acomparisonof30-day complications usingthe MBSAQIP
data registry. Surg Obes Relat Dis. 2018;14(3):264-9. https://doi.
org/10.1016/j.soard.2017.12.011

Landreneau JP, Strong AT, Frider JS, Brethauer S, Lo Menzo E,
Szomstein S, et al. Use of alternative, cost-effective laparoscopic
stapler reloads cartridges in bariatric surgery: a prospective,

6/7

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

two-center pilot. Poster presented at SAGES. March 22-25, 2017;
Houston, TX, USA. Available at: https://www.sages.org/meetings/
annual-meeting/abstracts-archive/use-of-alternative-cost-effective-
laparoscopic-stapler-reload-cartridges-in-bariatric-surgery-a-
prospective-two-center-pilot/. Accessed: Nov. 02, 2023.
LocatelliA, Carzaniga D, Carzaniga P, Costanzi A. Laparoscopicversus
open resection for the treatment of gastric GIST: a retrospective
10-year single-center experience. Minerva Surg. 2022;77(5):468-
72. https://doi.org/10.23736/S2724-5691.21.09119-X
Matsuzawa F, Homma s, Yoshida T, KonishiY, ShibasakiSS, Ishikawa
T, etal. Serosal laceration during firing of powered linear stapler is
a predictor of staple malformation. Surg Innov. 2017;24(6):590-7.
https://doi.org/10.1177/1553350617733350

Mithany RH, Shahid MH, Ahmed F, Javed S, Javed S, Khan AZ,
et al. A comparison between the postoperative complications of
Laparoscopic Sleeve Gastrectomy (LSG) and Laparoscopic Roux-
en-Y Gastric Bypass (RNYGB) in patients with morbid obesity: a
meta-analysis. Cureus.2022;14(11):e31309. https://doi.org/10.7759/
cureus.31309

Naeem Z, Volteas P, Khomutova A, Naeem A, Yang J, Nie L, et al.
Timing and management of bleeding after bariatric surgery. Surg
Endosc. 2023;37(10):7437-43. https://doi.org/10.1007/s00464-
023-10201-y

Omar |, Miller K, Madhok B, Amr B, Singhal R, Graham Y, et al. The
first international Delphi consensus statement on Laparoscopic
Gastrointestinal surgery. IntJ Surg. 2022;104:106766. https://doi.
org/10.1016/j.ijsu.2022.106766

Ramos AC, Marchesini JC, Bastos ELS, Ramos MG, Souza MDG,
Campos JM, et al. The role of gastrojejunostomy size on gastric
bypass weight loss. Obes Surg. 2017;27(9):2317-23. https://doi.
org/10.1007/s11695-017-2686-6

Ramos AC, Silva ACS, Ramos MG, Canseco EGC, Galvao-Neto MP,
Menezes MA, etal. Simplified gastric bypass: 13 years of experience
and 12,000 patients operated. Arq Bras Cir Dig. 2014;27 Suppl
1(Suppl 1):2-8. https://doi.org/10.1590/s0102-6720201400s 100002
Rawlins L, Johnson BH, Johnston SS, Elangovanraaj N, Bhandari
M, Cohen RV, et al. Comparative effectiveness assessment of
two powered surgical stapling platforms in laparoscopic sleeve
gastrectomy: aretrospective matched study. Med Devices (Auckl).
2020;13:195-204. https://doi.org/10.2147/MDER.S256237
RedmannJG, Lavin TE, French MS, Broussard TD, Lapointe-Gagner
M. Improving hemostasis in sleeve gastrectomy with alternative
stapler. JSLS. 2020;24(4):e2020.00073. https://doi.org/10.4293/
JSLS.2020.00073

Rios-Diaz AJ, Metcalfe D, Devin CL, Berger A, Palazzo F. Six-month
readmissions after bariatric surgery: results of a nationwide
analysis. Surgery. 2019;166(5):926-33. https://doi.org/10.1016/j.
surg.2019.06.003

Roberts KE, Renee Hilton L, Friedman DT, Frieder JS, Zhang X,
Duffy AJ. Safety and feasibility of a lower-cost stapler in bariatric
surgery. Obes Surg. 2019;29(2):401-5. https://doi.org/10.1007/
$11695-018-3580-6

Roy S, Yoo A, Yadalam S, Fegelman EJ, Kalsekar I, Johnston SS.
Comparison of economic and clinical outcomes between patients
undergoing laparoscopic bariatric surgery with powered versus
manual endoscopic surgical staplers.) Med Econ. 2017;20(4):423-
33. https://doi.org/10.1080/13696998.2017.1296453

Sanford JA, Kadry B, Brodsky JB, Macario A. Bariatric surgery
operating room time--size matters. Obes Surg. 2015;25(6):1078-
85. https://doi.org/10.1007/s11695-015-1651-5

Sheppard CE, Whitlock KA, Birch DW, KarmaliS Laparoscopicsleeve
gastrectomy with Tri-Staple™ reinforcement for severe obesity.
Surgery Curr Res 2013;3(4):144. https://doi.org/10.4172/2161-
1076.1000144

Shikora SA, Mahoney CB. Clinical benefit of gastric Staple Line
Reinforcement (SLR) in gastrointestinal surgery: a meta-analysis.
Obes Surg. 2015;25(7):1133-41. https://doi.org/10.1007/s11695-
015-1703-x

ABCD Arq Bras Cir Dig 2024;37:€1818


https://doi.org/10.3390/curroncol29030151
https://doi.org/10.3390/curroncol29030151
https://doi.org/10.1007/s11605-023-05678-w
https://doi.org/10.1016/j.soard.2018.01.011
https://doi.org/10.1111/obr.12647
https://doi.org/10.1016/j.soard.2014.02.044
https://doi.org/10.1089/lap.2016.0513
https://doi.org/10.1007/s11695-019-04292-7
https://doi.org/10.1590/0102-672020230002e1723
https://doi.org/10.1590/0102-672020230002e1723
https://doi.org/10.1007/s11605-022-05280-6
https://doi.org/10.1007/s11605-022-05280-6
https://doi.org/10.1007/s00464-022-09014-2
https://doi.org/10.1007/s00464-022-09014-2
https://doi.org/10.1159/000437216
https://doi.org/10.1159/000437216
https://doi.org/10.1007/s00464-019-07362-0
https://doi.org/10.1016/j.amjsurg.2015.10.012
https://doi.org/10.1016/j.soard.2015.11.023
https://doi.org/10.1016/j.soard.2015.11.023
https://doi.org/10.1016/j.soard.2017.12.011
https://doi.org/10.1016/j.soard.2017.12.011
https://www.sages.org/meetings/annual-meeting/abstracts-archive/use-of-alternative-cost-effective-laparoscopic-stapler-reload-cartridges-in-bariatric-surgery-a-prospective-two-center-pilot/
https://www.sages.org/meetings/annual-meeting/abstracts-archive/use-of-alternative-cost-effective-laparoscopic-stapler-reload-cartridges-in-bariatric-surgery-a-prospective-two-center-pilot/
https://www.sages.org/meetings/annual-meeting/abstracts-archive/use-of-alternative-cost-effective-laparoscopic-stapler-reload-cartridges-in-bariatric-surgery-a-prospective-two-center-pilot/
https://www.sages.org/meetings/annual-meeting/abstracts-archive/use-of-alternative-cost-effective-laparoscopic-stapler-reload-cartridges-in-bariatric-surgery-a-prospective-two-center-pilot/
https://doi.org/10.23736/S2724-5691.21.09119-X
https://doi.org/10.1177/1553350617733350
https://doi.org/10.7759/cureus.31309
https://doi.org/10.7759/cureus.31309
https://doi.org/10.1007/s00464-023-10201-y
https://doi.org/10.1007/s00464-023-10201-y
https://doi.org/10.1016/j.ijsu.2022.106766
https://doi.org/10.1016/j.ijsu.2022.106766
https://doi.org/10.1007/s11695-017-2686-6
https://doi.org/10.1007/s11695-017-2686-6
https://doi.org/10.1590/s0102-6720201400s100002
https://doi.org/10.2147/MDER.S256237
https://doi.org/10.4293/JSLS.2020.00073
https://doi.org/10.4293/JSLS.2020.00073
https://doi.org/10.1016/j.surg.2019.06.003
https://doi.org/10.1016/j.surg.2019.06.003
https://doi.org/10.1007/s11695-018-3580-6
https://doi.org/10.1007/s11695-018-3580-6
https://doi.org/10.1080/13696998.2017.1296453
https://doi.org/10.1007/s11695-015-1651-5
https://doi.org/10.4172/2161-1076.1000144
https://doi.org/10.4172/2161-1076.1000144
https://doi.org/10.1007/s11695-015-1703-x
https://doi.org/10.1007/s11695-015-1703-x

45.

46.

RESULTS OF MECHANIC VERSUS MOTORIZED STAPLER USED IN GASTRIC SURGERY: PROSPECTIVE STUDY

Wang H, Ge W, Liu C, Wang P, Song C. Design and performance
evaluation of a powered stapler for gastrointestinal anastomosis.
Minim Invasive Ther Allied Technol. 2022;31(4):595-602. https://
doi.org/10.1080/13645706.2020.1867585

Yan Y, Ou C, Cao S, Hua Y, Sha Y. Laparoscopic vs. open distal
gastrectomy for locally advanced gastric cancer: a systematic
review and meta-analysis of randomized controlled trials. Front
Surg.2023;10:1127854. https://doi.org/10.3389/fsurg.2023.1127854

ABCD Arq Bras Cir Dig 2024;37:€1818

47.

48.

Zafar SN, Felton J, Miller K, Wise ES, Kligman M. Staple line
treatmentand bleeding after laparoscopic sleeve gastrectomy.
JSLS. 2018;22(4):e2018.00056. https://doi.org/10.4293/
JSLS.2018.00056

Zou ZH, Zhao LY, Mou TY, Hu YF, Yu J, Liu H, et al. Laparoscopic
vs open D2 gastrectomy for locally advanced gastric cancer: a
meta-analysis. World J Gastroenterol. 2014;20(44):16750-64.
https://doi.org/10.3748/wjg.v20.i44.16750

/7


https://doi.org/10.1080/13645706.2020.1867585
https://doi.org/10.1080/13645706.2020.1867585
https://doi.org/10.3389/fsurg.2023.1127854
https://doi.org/10.4293/JSLS.2018.00056
https://doi.org/10.4293/JSLS.2018.00056
https://doi.org/10.3748/wjg.v20.i44.16750

