Introduction

Natural orifice translumenal endoscopic surg&iTES) has attracted attention of
physicians from various fields since its introdaantin 2004 by Kaloo et al. [1]. One of
the key roles of NOTES is to minimize trocar sitenplications by reducing the
number and size of the abdominal incisions. Thesmphasized when the extracting
specimen is of large volume wherein it is often¢hee that trocar site is enlarged for
extraction in traditional laparoscopic surgery.

Our routine procedures with transgastric technay@eappendectomy,
cholecystectomy, and laparoscopic sleeve gastrgciath TransOral Remnant
Extraction (LSG with TORE). Of these, we focus ba bne with relatively large organ
extraction, i.e. LSG with TORE. Conventional LSGwiransabdominal specimen
extraction is at higher risk of trocar site comations due to the high co-mobidity rate
of patients in addition to the size of the extragtspecimen. NOTES technique has
quite meaningful impact on bariatric surgery frdnstview point.

We have successfully introduced LSG with TORE toical setting in August 2010.
This article describes the technical details of firlocedure, discusses its benefits and
risks, and directly compares them with conventidt®6 performed during the same
period at our institute.

Methods

All patients undergoing LSG were considered caaugisl for TORE and were
consented for this procedure if interested aftéaitkel informed discussion.

A retrospective chart review was performed usirggrédsearch plan approved by our
institutional review board (IRB approval No0.1104.38)

18 LSGs with TORE (TORE group) and 10 conventidt®6s (non-TORE group)
were completed from August 2010 to March 2011. Wapgared these two groups for
the age, sex, preoperative BMI, the number of ctidites, specimen volume, excess
weight loss (EWL), EWL%, follow-up period, and teocsite complications. The
statistical analysis was performed using unpahtedtt for each factor.

First we describe our conventional LSG. Under galremesthesia, endoscope is
passed into as far as the duodenum for surveyragdtion. After the absence of
endolumenal abnormality is confirmed, laparoscagmcars are introduced on abdomen.
The trocar positioning is shown in Fig. 1. Thetfit@mm trocar is for laparoscope
which is introduced under direct view using an cgitirocar, 5cm lateral to the left of



the midline and 5cm craniad to the umbilical leWlmber 2 and 3 are both 12mm
trocar for the operator’s laparoscopic maneuveaggd symmetrically with respect to
the number 1 trocar. Number 2 is just medial toriflet midclavicular line. Number 4

Is 5mm trocar placed in the left flank for assigtretraction. A Nathanson liver
retractor is introduced from at the level of thphaid process. All of the trocars and the
retractor are placed under direct visualizationieés are then placed in a steep reverse
Trendelenberg position with split leg. The opergtositions between the split legs, and
the scopist/first assistant at the left of the gdti After the peritoneal cavity is explored,
the mobilization of the stomach is initiated in th&ldle of the greater curvature.
Gastroepiploic vessels and short gastric vesselsaken down using ultrasonic
dissector or vessel sealing device. Progressindifisection proximally, the left crus of
the diaphragm is exposed. The stomach is then methiposteriorly and distally. After
the mobilization, the gastrectomy is initiated 8eraximal to the pylorus using
laparoscopic stapler. We apply battress reinforecgrioe staplers to prevent bleeding
and leak. The first stapler is introduced througmber 2 trocar, and the rest are fired
from number 3 trocar. Number 1 trocar is occasignaded for stapler for better
stapling angle by switching the laparoscope to rem&arocar. Progressive staple firing
starts with green load, goes down to gold, and eutiisblue load depending on the
tissue thickness. The number of the staple firngsually five to six for the
gastrectomy. After the gastrectomy is completeel stlaple line is again reinforced by
running Lembert suture and the integrity of thetigaesomy line is tested. Placing the
patient in flat position, underwater bubble tegtesformed with endoscopic insufflation
of gastric sleeve to confirm absence of any ak.l@adrain is placed along the gastric
sleeve via number 4 trocar and the intraperitonealeuver is completed before
specimen extraction. The specimen is extractedigirahe incision of number 4 trocar.
The fascia or skin is incised additionally for ditflt extraction. The extended fascia is
approximated with absorbable suture, and the proeed completed with closure of
the skin incisions.

For LSG with TORE, the primary difference from centional LSG is the site which
the first stapling is applied for gastrectomy. Wttle intention of making a gastrotomy
just distal to the gastrectomy line for later spgam extraction in transgastric fashion,
the gastrectomy is initiated 13cm to the pylories, 5cm proximal than that for
conventional LSG [Fig. 2].

Once the gastrectomy is completed, a locationr@-@istal to the distal most part of
the staple line is prepared for a gastrotomy byintafull thickness incision on the
gastric wall using ultrasonic dissector or electacitery. This opening is extended as



wide as 2cm long allowing the endoscope to be guidi® the peritoneal cavity under
direct visualization [Fig 3]. An endoscopic snaséhen passed through the scope and
the snare loop was tightened around the tip ofékected stomach [Fig. 4]. The
specimen is then pulled into the gastric lumen Vagaroscopic assistance and removed
transorally [Fig. 5, 6]. If the passage of the spen would be difficult, then we would
proceed with transabdominal extraction in a stash@&@shion. The defect on the
stomach is closed with laparoscopic stapler witkegrload fired across it and this
relatively small resected specimen is extracteoutin the number 3 trocar. The final
shape of the gastric sleeve is identical to theadrm®nventional LSG. Underwater
bubble test and irrigation was performed to confin@ absence and bleeding from the
staple line. None of the fascia of the trocar sitepproximated.

Results

From August in 2010 to February in 2011, 28 (5e8aR3 females) LSG was
performed of which 18 (3 males, 15 females) emplol/®RE at our institution. 10 of
the patients (1 male, 9 females) were not consdotdtie transgastric procedure.
TORE was successfully performed in all patiente/lom it was attempted.

The profile of patients and operative outcomenmsa in Table 1.

The mean age, sex, preoperative BMI, and the nuoflm-mobidities of the patients
revealed no significant difference between the T@R#& non-TORE group. The
specimens in TORE group were of significantly high@ume than the ones of
non-TORE group (p=0.02). The width of gastrotomiyneasted around 2cm was
sufficient in all cases and no specimen retrieaalsed tear to the gastric wall. No
significant resistance was encountered on specexgaction at potential obstacles
such as gastroesophageal junction (GEJ) or uppehageal sphincter. The duration of
operation, estimated blood loss, and hospital sit@yved no significant difference in
two groups. There was no operative complicatioallicases.

Out of 10 cases in non-TORE group, the trocarveés extended in 4 cases for
specimen extraction. The extended trocar site deeel panniculitis in 2 cases; 1
required panniculectomy for refractory induratidhe culture was not taken for both of
the panniculitis. The pathological study for theeeted induration revealed non-specific
fibrosis. No trocar site complication was foundll@RE group. In summary regarding
trocar site complications, no complication in 18RBPcases was found wherein 2
panniculitis occurred in 10 non-TORE cases (p=0.048



The mean follow- up period was 6.2 months in thd(REQyroup and 6.5 months in
non-TORE group with similar outcome in weight loss.

Discussion:

Sleeve gastrectomy is originally a part of thébpincreatic-duodenal switch
(BPD-DS) operation [2] and totally laparoscopic ieggeh for sleeve gastrectomy was
first reported in 2000 [3]. Recently LSG has becamelatively frequent primary
procedure for management of obesity [4] becauss téchnical simplicity and positive
outcomes [5]. The exact indication and its efficasya stand-alone procedure is still
debated [6].

Although LSG is technically established, therdsk of perioperative complications
due to the nature of patients in whom such proesiare performed, mostly related to
the degree of obesity and associated co-morbidifieSeveral of these are trocar site
complications such as infection, bleeding, paiml i@cisional hernia. The larger the
abdominal incision, the higher rate of wound cocgtions [8, 9]. Adaptation of
NOTES technique can be of definite benefit, ifecteases the number of trocar and the
size of abdominal incision. Sleeve gastrectomy wahsvaginal approach is a novel
technique where an abdominal incision is avoidetithns minimizes trocar site related
problems [10].

Another alternative with NOTES technique for LSGransgastric specimen retrieval,
i.e. TORE.

Although the incidence of trocar site complicatiafigr laparoscopic surgery is
relatively low (0.18-2.8%) [11], increasing numizdibariatric surgeries [7, 12] can
be translated into a considerable case volume. ThREmMay have a meaningful
impact on decreasing trocar site complicationsoAlhe fact that the transgastric route
can be used regardless of sex should be listed adwantage over transvaginal
procedures.

Conventionally, trocar sites have been used fociep extraction in laparoscopic
surgery. The idea of TORE could potentially be agapto other laparoscopic surgeries
accompanying specimen retrieval. The benefit of E@Remphasized when the
extracting specimen is of large volume. Also anitamlthl advantage with infected
specimen may be the avoidance of its contact Wwehricised fascia and skin.

In this study, two out of ten conventional LSGesmdeveloped trocar site inflamation,
wherein no such complication was found in the greapch LSG with TORE was
applied. Considering the small case volume anddrigiocar site complication rate



(20%) in this case series comparing with previdudiss published in the past [11],
statistical analysis was not performed for thisdadHowever, our study demonstrated
advantage of TORE over conventional abdominal speciextraction regarding trocar
site complications while no significant differen@as seen between the two groups for
the profiles of patients: age, sex, the numbeoaihobidities, preoperative BMI.

To performing TORE, an endoscopic survey from phatyp duodenum should be
done right before the procedure to rule out anyitmms to potentially prevent safe
retrieval. It may still be difficult to predict whiger the specimen could be extracted
safely or not. Our suggestion is not to extendgédxrotomy wider than 2cm. Our
experience demonstrates that, as far as the spegasses the gastrotomy of 2cm wide
without any injury to the gastric wall, natural tidation and elasticity of retrieval route
should help the specimen being extracted safelghdrevent of difficulty with pulling
the specimen anywhere within the extraction roco@yersion to a standard
transabdominal extraction should be done or es@aiay pharyngeal tear may result.
Even though the mean specimen volume in TORE gwasgpsignificantly larger than
the one in non-TORE group, all the retrieval waspleted safely without any injury to
the extraction route or the specimen.

The fact that the average operation time and blossiof LSG with TORE revealed
no significant difference from the conventional LSGports TORE'’s feasibility and
safety.

We assume TORE can be performed at any institwiloere LSG has being done
routinely. The technique should be stated as gint@le and straight forward, and
could be performed safely by surgeons familiar 88sLor endoscopists with average
experience. Also the TORE is feasible from the vpmint of medical economy
regarding the instruments used for the TORE whrelre@adily available in market at
low price: an upper endoscope, an ordinary endosco@are, and one or two loads of
regular stapler for gastrotomy closure.

We have experienced no serious perioperative ceatmins and the mean length of
the hospital stay was similar in both groups. ThéLEand EWL% in both TORE and
non-TORE group revealed no significant different®RE does not causes significant
additional risk for stricture of the gastric slegmer does it interferes the effect of
sleeve gastrectomy as the total resected specimaltwe similar in both techniques,
leaving the final shape of the gastric sleeve coatige.

A potential risk of transgastric specimen extrati®the spillage of gastric contents
through the gastrotomy into the peritoneal cavityis may causes localized
inflammatory response and results in adhesion sceds formation [13]. The measures



are taken to deal with this issue, i.e. the padiane¢ starved preoperatively, stomach is
irrigated carefully before gastrotomy, and the agiee site is irrigated after the
gastrotomy is closed. We have experienced no absoeration or adhesion related
event as short term outcome. Considering the velgtclean environment inside the
stomach and short duration of the exposure of igdstnen to the peritoneal cavity, the
risk for these complications might be noted agimiicant.

Conclusion

We conclude that TORE is a technique with potébtaefits that could be
successfully introduced into LSG with minimal addes#, additional resources or
economical impact. Although the limited number a$e volume, our initial experience
demonstrated an advantage of LSG with TORE ovevexaional LSG in that
minimizes trocar site complications. This technignel concept may have application
in other laparoscopic surgery, especially for thwith large organ extraction. This
procedure will provide an intermediate platform d@velopment of NOTES.
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Fig. 1 Summary of procedure




Image 1 Trocar positioning

e line

staple extraction site



Image 2 2-cm Gastrotomy is created for specimen extraction




Image 3 Specimen is grasped with endoscopic share




Image 4 Specimen retrieved into the stomach




Image 5 Specimen was extracted intact
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Table 1 Results

TORE non—-TORE p value

number of cases 18 10 N.S
sex male = 3, female = 15 male = 1, female= 9 N.S
age 48.2 (29-63) 52.7 (27-61) N.S
BMI 44.8 (33-60) 48.6 (40-62.3) N.S
number of comobidities 3.6 (1-7) 3.2(1-4) N.S
speimen volume (cc) 291.5 (112-520) 173.8 (100-262.5) 0.02
OR time (minutes) 87.3 (20-150) 95.2 (60-180) N.S
estimated bllod loss (cc) 21.2 (5-50) 22.5 (5-50) N.S
hospital stay (days) 2.6 (2-7) 2.4 (2-5) N.S
EWL (Ib) 60 (18.5-152.1) 61.3(27.1-119.9) N.S
EWL% 42.9 (14-87) 36.7 (18-66) N.S
PLO% UERSELY 6.2 (0.25-12) 6.5 (1-12) N.S
(months)

wound extension 0 4

wound infection 0 2
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