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Background: When percutaneous endoscopic gastrostomy is not feasible, a gastrostomy tube may be in-
serted for enteral access by a laparoscopic or open technique. The aim of this study was to compare the
postoperative pain of laparoscopic versus open gastrostomy in patients with complete obstruction
caused by advanced esophageal cancer.

Methods: Fifteen patients who had undergone either a reduced port access laparoscopic gastrostomy/
jejunostomy (LG]J, n=7) or open gastrostomy/jejunostomy (OGJ, n=8) between July 2011 and December
2015 were retrospectively studied. Variables examined comprised age, sex, body mass index (BMI), op-
erative time, blood loss volume, and American Society of Anesthesiologist physical status (ASA-PS)
scores. The degree of postoperative pain was also assessed in both groups during the first seven post-
operative days.

Results: The patients in the two groups were comparable in age, sex, BMI, ASA-PS scores, intraopera-
tive blood loss or postoperative complication rates. Operative time was shorter in the LGJ group than
the OGJ group. No patients in the LG] group required conversion to open laparotomy. Tube feedings
were started on postoperative Day 1 in both groups; there were no postoperative complications. The
duration of rescue nonopioid analgesic use was significantly shorter in the LG]J than the OGJ group (1.3
versus 3.5 days; P=0.0005). There was a significant difference in frequency of postoperative nonopioid
analgesic use: 7.9 times in the LGJ group versus 17.9 times in the OGJ group (P=0.0219).

Conclusions: LG] is associated with less postoperative pain than OGJ in patients with complete ob-
struction caused by advanced esophageal cancer. (J] Nippon Med Sch 2016; 83: 228-234)
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Introduction
During the last 3 decades, percutaneous endoscopic gas-
trostomy (PEG) has become the standard technique for
establishing access of long-term enteral feeding for pa-
tients with malignancies of the upper gastrointestinal
tract'™. However, PEG placement can be problematic if an
endoscope cannot be passed through the upper gastroin-
testinal tract because of severe stenosis which can occur
in patients who have head and neck cancer or benign or

malignant esophageal disease™. Because such patients

cannot undergo endoscopic procedures, they require con-
ventional open gastrostomy or laparoscopic gastrostomy.
Open gastrostomy procedures, which require an incision
approximately 10 cm long, have an increased risk of
wound infection or dehiscence and can impair patient’s
quality of life because of postoperative pain or ileus’.
Postoperative complications should be minimized in pa-
tients with advanced malignancies.

Laparoscopic surgery, which was first described in

1991%, has several advantages over standard open gas-
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trostomy, including smaller incisions, less postoperative
pain, better cosmetic outcomes, and lower rates of inci-
sional hernia, ileus, and wound infection. A conventional
multiport laparoscopic gastrostomy (3-trocar approach) is
reportedly less invasive than open gastrostomy*’. Re-
cently, laparoscopic procedures with a single port or re-
duced port access have been performed in general and
gastrointestinal diseases and have been found to have
even better cosmetic benefits, less postoperative pain,
earlier recovery, and fewer port-site complications than

11,12

conventional multiport laparoscopic surgery'”. Laparo-
scopic gastrostomy/jejunostomy (LGJ) with reduced port
access in patients unable to undergo PEG were first re-
ported in 2009 and 2011"". However, laparoscopic gas-
trostomy with reduced port access has not been shown to
have advantages over conventional open gastrostomy
with regard to recovery and postoperative pain. We be-
lieve that laparoscopic gastrostomy with reduced port ac-
cess results in minimal abdominal scarring and is associ-
ated with less postoperative pain than open gastrostomy
in patients with complete obstruction of the upper gas-
trointestinal tract.

The aim of present retrospective study was to compare
postoperative pain following reduced port access LGJ
versus open gastrostomy/jejunostomy (OGJ) in patients
with complete obstruction caused by advanced esopha-

geal cancer.

Patients and Methods

Patients

Placement of a feeding tube with open laparotomy or a
laparoscopic approach was considered for all patients
seen between July 2011 and December 2015 in whom
standard PEG placement was impossible. Fifteen eligible
patients (12 men and 3 women; age range, 53-85 years)
were identified, and were found to have complete ob-
struction caused by advanced esophageal cancer. The in-
dication for a gastrostomy in these patients was an an-
ticipated need for enteral feeding support for at least sev-
eral months.

The operative procedure was chosen according to the
patient’s general medical condition or anatomical condi-
tion after abdominal surgery. The patients were divided
into 2 groups: an LGJ group (n=7) and an OGJ group (n=
8). This retrospective study was performed in accordance
with the principles of the Declaration of Helsinki. In-
formed consent for the surgical procedures had been ob-

tained from the patients or their families.
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Surgical Technique for Open Gastrostomy

With the patient under general anesthesia, OG] was
performed via a minimal vertical midline incision, ap-
proximately 10 cm long, in the upper abdomen. The
stomach or jejunum was exposed, and purse-string su-
tures were placed on its wall. A 12-Fr gastrostomy/jejun-
ostomy feeding tube was placed with the Witzel tunnel
technique and the feeding tube fixed to the anterior ab-
dominal wall.

Surgical Technique for Laparoscopic Gastrostomy

Laparoscopy was performed with the patient under
general anesthesia. Carbon dioxide was insufflated to a
pressure of 8-10 mm Hg. The stomach and/or jejunum
were visualized laparoscopically through a single ab-
dominal access device, EZ Access™ (Medical Device Di-
vision, Hakko Co., Ltd., Nagano, Japan) or SILS port™
(Covidien, Mansfield, MA, USA), via an umbilical inci-
sion less 3 cm long. Three 5-mm trocars were then at-
tached with the access device. The insertion site for
button-type gastrostomy/jejunostomy catheters was de-
termined with laparoscopic identification of the stom-
ach/jejunum. The gastrostomy was placed on the ante-
rior wall of the stomach between the smaller and greater
curvature or on the contralateral wall. After the jejunum
had been identified 20 to 30 cm from the ligament of Tre-
itz, the jejunostomy was placed on the mesenteric contra-
lateral portion of the loop of the jejunum. A stab skin in-
cision was then made in the left upper quadrant, and a
straight needle with non-absorbable 2-0 nylon thread was
used to insert two stay sutures in the selected puncture
site. The straight needle was passed through the abdomi-
nal and stomach/jejunum walls, and was then passed
back in the same way to form a continuous double U-
stitch (Fig. 1a). Next, an introducer needle was passed
percutaneously into the stomach/jejunum under direct
laparoscopic vision and a guide wire passed into the
stomach/jejunum through the needle. The lumen of the
stomach/jejunum was then dilated (Fig. 1b), after which
a button type catheter (Kangaroo™ Seldinger P.E.G kit,
Medtronic, Memphis, TN, USA) was inserted (Fig. 1c). A
24-Fr catheter for gastrostomy and a 20-Fr catheter for je-
junostomy were then placed (Fig. 1d), and intraluminal
placement was confirmed by flushing saline into the
tube; finally, the tube was tested for leaks. The double
stay sutures were tied, and the umbilical wound was
closed in layers.

Postoperative Managements

Epidural analgesia or intravenous patient-controlled

analgesia (IV-PCA) for postoperative pain control was se-
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Fig. 1 a: Laparoscopic view showing two continuous double U-stitch sutures on the abdominal

and stomach walls. b: Laparoscopic view of dilation of the lumen of the jejunum. ¢, d: A

24-Fr catheter for gastrostomy (c) and a 20-Fr catheter for jejunostomy (d) is inserted

through the anterior abdominal wall.

lected according to either the anesthetist’s preference or
the patient’'s medical condition. All patients in both
groups received similar postoperative care. Feeding via
gastrostomy/jejunostomy was started 24 hours after the
operation in both patient groups.

Outcome Measures

Data were collected from patient’s medical charts and
records. Variables compared between the LGJ and OG]J
groups were age, seX, body mass index (BMI), surgical
method, operative time, medical history and complica-
tions such as leakage, infections and re-operations within
the short term (i.e. less than 30 days), and the postopera-
tive duration and frequency of rescue nonopioid analge-
sic use. Operative risk was assessed with the American
Society of Anesthesiologists physical status classification
system (ASA-PS). All patients were followed up for at
least 30 days after surgery.

Statistical Analysis

Data are expressed as mean*standard error of the
mean. Differences in the characteristics and operative
outcomes of patients were analyzed with Student’s t-test.
The Mann-Whitney U test was used to compare the post-
operative duration and frequency of rescue nonopioid
analgesic use between the LGJ and OGJ groups. Other
factors were analyzed with the * test or Fisher’s extra

probability test. All statistical computations were per-

230

formed with the JMP statistical software program (SAS
Institute, Cary, NC, USA). The level for statistical signifi-

cance was set at P<0.05.

Results
During the study period, all operations were performed
by resident surgeons under the supervision of specialist
surgeons. The LGJ was performed in 7 patients and OG]J
was performed in 8 patients. The procedures were well
tolerated in all patients.

The values of age, sex, BMI, and ASA-PS were similar
in both groups (Table 1). Tumor status (primary tumor
or recurrence) and preoperative treatment (chemoradio-
therapy, esophagectomy, or none) did not significantly
between the groups. No patients in the LGJ group had
previously undergone esophageal resection and recon-
struction; however, previous operations did not differ
significantly between the groups.

The mean operative time was significantly shorter in
the LGJ group (40.0 minutes; range, 2275 minutes) than
in the OG]J group (74.8 minutes; range, 52117 minutes; P
=0.0045) (Table 2). The volume of blood loss did not dif-
fer significantly between the groups. No serious intraop-
erative or postoperative complications occurred in either
group. No patients in either group had died within 30
days of the procedure. Conversion of the LGJ to open la-
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Table 1 Relevant patient characteristics

Variable LG]J group (n=7) OGJ group (n=8) P-value
Age (yo) 68.3+2.6 67.1+2.5 0.7536
Sex (M/F) 6/1 6/2 0.6048
BMI (kg/m?2) 16.8+1.1 16.1+1.0 0.6317
Primary/Recurrence 7/0 5/3 0.0701
Pre-treatment (CRT/Esophagectomy/none) 5/0/2 2/3/3 0.179
ASA-PS (class 2/class 3) 6/1 7/1 0.9192

LG]J, laparoscopic gastrostomy /jejunostomy; OGJ, open gastrostomy /jejunostomy; BMI, body mass

index; chemoradiotherapy, CRT; ASA-PS, American Society of Anesthesiologist physical status

Table 2 Operative factors and outcomes

LG]J group (n=7) OG] group (n=8) P-value
Operation time (min) 40.0+7.4 74.8+6.9 0.0045
Blood loss volume (mL) 1.14+1.63 4.38+1.52 0.1721
Intraoperative complication (n) 0 0 -
Postoperative complication (n) 0 0 -
Conversion (n) 0 0 -

LG], laparoscopic gastrostomy/jejunostomy; OGJ, open gastrostomy /jejunostomy

Table 3 Treatment of postoperative pain

Postoperative anesthesia LGJ group (n=7) OGJ group (n=8) P-value
None 7 2 0.00699
IV-PCA 0 3
Epidural anesthesia 0 3

LGJ, laparoscopic gastrostomy/jejunostomy; OG]J, open gastrostomy /jejunosto-

my; IV-PCA, intravenous patient-controlled analgesia

parotomy was not required in any patient. Feeding was
successfully started within 24 hours of the procedure in
all patients and advanced to goal rates of feeding volume
without difficulty. All patients were discharged to long-
term care facilities within 30 days of the procedure. Dur-
ing 30 days of follow-up, no tube-related complications
such as occlusion, leakage, or cracking, had occured.

No patients in either group received anesthetic medica-
tion preoperatively and all were anesthetized with a
standard technique for the procedure. Epidural analgesia
or IV-PCA was administered for postoperative pain con-
trol to 6 patients of the OG]J group and 0 patients of the
LG]J group (P=0.00699) (Table 3). The duration of use of
rescue nonopioid analgesic was significantly shorter in
the LGJ than in the OGJ group (1.3 versus 3.5 days; P=
0.0005) (Fig. 2a). Rescue nonopioid analgesics were ad-
ministered on fewer occasions to the LGJ than the OG]J
group (7.9 versus 18.0 times; P=0.00219) (Fig. 2b).

J Nippon Med Sch 2016; 83 (6)

Discussion

We have described a modified (reduced port) laparo-
scopic technique for creating a button-type gastrostomy/
jejunostomy in patients with complete obstruction caused
by advanced esophageal cancer. Reduced port access LGJ
is minimally invasive with the expected decreases in
postoperative pain and, consequently, in the duration
and frequency of postoperative use of rescue nonopioid
analgesic. We confirmed the efficiency of this technique is
associated with less physical/surgical stress compared
with the OG].

PEG has rapidly replaced surgical gastrostomy as the
gold standard approach for enteral access in patients
with head and neck cancer or esophageal cancer who are
undergoing anticancer therapy™. The benefits of PEG
over other methods include shorter procedure time,
lower cost®, and a lower rate of complications, with a
mortality rate of 0.3% to 1% and a morbidity rate of 3%

to 5.9%" . When patients with incomplete obstruction of
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Fig. 2 Postoperative duration (a) and frequency of nonopioid analgesic use (b). Box plots showing com-

parisons between laparoscopic and open gastrostomy/jejunostomy group. The median values

are indicated by horizontal lines, and the lower and upper edges of the boxes indicate the 25 and

75 percentiles, respectively. *indicates significant differences between the groups (P<0.05) accord-

ing to Student’s t-test.

the upper gastrointestinal tract require enteral access for
feeding, a narrow endoscope can be passed through the
stenosis to provide visual access to the stomach and thus
enable PEG placement to be monitored. However, PEG
placement can be problematic when malignancies cause
complete obstruction of the upper gastrointestinal tract
and prevent passage of an endoscope. An established al-
ternative means of placing a PEG in such patients is di-
rect percutaneous feeding tube placement under radi-
ologic guidance. However, PEG is superior to both radi-
ologically guided gastrostomy and surgical gastrostomy".
A systemic review of outcomes in patients with head and
neck cancer has suggested that radiologically guided gas-
trostomy has a higher risk of mortality and complications
than does PEG”. Radiologically guided gastrostomy
might also have several severe complications, including
leakage, extrusion, cracking, and rupture of tube compo-
nents. Therefore, we rarely consider radiologically guided
gastrostomy to be indicated in our hospital. However, ac-
cepted by both surgeons and gastroenterologists as opti-
mal alternative to PEG are laparoscopic procedures.
Although laparoscopic gastrostomy achieves essentially
the same goal as PEG, it is not the gold standard ap-
proach because of its disadvantages, such as having a
higher cost and a longer procedure time than PEG".
However, laparoscopic gastrostomy is an excellent choice
for patients who are not candidates for a PEG. The bene-

fits of laparoscopic surgery over open surgery include
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less postoperative pain, reduced incidence of incisional
hernia, improved cosmesis, and lower wound infection
rates®”"’. Furthermore, open gastrostomy has the greater
disadvantages of intra-abdominal adhesions and inci-
sional wound infection because of gastric fluid discharge.
If additional intra-abdominal procedures were per-
formed, these operative difficulties would be further re-
duced by decreasing the number and size of incisions.
Likewise, the choice of laparoscopic jejunostomy is the
most suitable method for patients who require enteral ac-
cess but have contraindications for a gastrostomy tube®.
Laparoscopic surgery with a single incision or a reduced
port has rapidly gained popularity at both academic and
private institutions, most often for performing cholecys-
tectomy, appendectomy, gastrostomy, and jejunostomy””.
Poorly controlled postoperative pain results in harmful
and adverse physiologic responses, and delays long-term
recovery”. However, no objective, universal and reliable
means of assessing severity of postoperative pain has yet
been recognized in the pain research field”. Six of the 8
patients who underwent OG]J received epidural anesthe-
sia or IV-PCA as needed because of their moderately in-
tense pain. However, none of the LGJ group was consid-
ered to require epidural anesthesia or IV-PCA in the
early postoperative period. Even though most of the OGJ
group received epidural anesthesia or IV-PCA, patients in
the LGJ group required fewer doses of rescue nonopioid

analgesics over a shorter period of time than those in the
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OGJ group. Thus, the total analgesia use was lower after
LG]J than after OG]J. Effective management of postopera-
tive pain control can reduce complications, improve re-
covery and shorten hospital stay”*. We considered that
the decreased pain medication requirement contributes to
the lower cost of laparoscopic surgery compared with
open surgery.

The present study to compare the postoperative pain
of LGJ] and OG]J in patients with advanced esophageal
cancer has several limitations. First, the main limitations
are that it was carried out in a single institution and that
was retrospective. Second, the sample size was very
small because gastrostomies are rarely needed to place
enteral feeding tubes in patients with advanced esopha-
geal cancer. Third, there was likely selection bias in de-
ciding which patients underwent LGJ because no selec-
tion criteria were set. Other confounding variables relate
to differences between the procedures operative environ-
ment, postoperative care, and timing of the introduction
of feeding. Furthermore, pain is a subjective experience,
making it difficult to evaluate the postoperative pain as-
sociated with each procedure. Despite this study’s limita-
tions, we conclude that LGJ] has an advantage over OG]J
in reduction in postoperative pain. The observed differ-
ences in postoperative duration and frequency of use of
rescue nonopioid analgesic is likely attributable to differ-
ences in length of incisions.

In conclusion, we demonstrated LG]J is associated with
less postoperative pain than OGJ in patients with com-
plete obstruction caused by advanced esophageal cancer.
This is, to our knowledge, the first to compare the sever-
ity of postoperative pain between patients undergoing
LGJ and OGJ.
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