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Short gastric vessel division (SGVD) has been performed as a part of fundoplication for

achalasia. However, whether or not SGVD is necessary is still unknown. Forty-six patients

with achalasia who underwent a laparoscopic surgery with or without SGVD were

analyzed. A questionnaire was administered to assess the postoperative improvement.

Regarding improvement of dysphagia and postoperative reflux, there were no significant

differences between SGVD (þ) group and SGVD (�) group (P ¼ 0.588 and P ¼ 0.686,

respectively). Nineteen patients (95%) in the SGVD (þ) group and 24 (92%) in the SGVD

(�) group answered that the surgery was satisfactory (P¼0.756). In the SGVD (þ) group, the

pre- and postsurgical body weight increase wasþ7.3%. In the SGVD (�) group, it was 8.2%.

There was no significant difference of body weight increase between the 2 groups (P ¼
0.354). SGVD is not always required in laparoscopic surgery for achalasia.
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Achalasia is a well-known functional disorder of

the esophagus. Although its causes have not

yet been clearly revealed, the main mechanism is

thought to be the degeneration of the Auerbach’s

plexus, which causes the insufficiency of relaxation

of the lower esophageal sphincter muscle. The first

surgical case of achalasia was reported by Rumpel

in 1987,1 and today’s standard therapeutic proce-

dure consists of myotomy to improve the passage

and half-fundoplication to avoid reflux after sur-

gery.2,3

As of result of the recent developments in

laparoscopic surgery, the surgical procedure has also

been changed for achalasia surgery, and laparoscopic
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surgical procedures such as laparoscopic Heller-Dor
for achalasia, which provide results compatible to
open surgery, have been reported.4 The long-term
results of the procedure are good,5 and a laparoscopic
procedure is currently considered to be the appro-
priate choice for treatment.6 As a standard procedure,
short gastric vessel division (SGVD) has been
performed as a part of fundoplication. A meta-
analysis by Catarci revealed that SGVD is not always
necessary for a Nissen fundoplication for gastro-
esophageal reflux disease (GERD).7 However, in
laparoscopic surgery for achalasia, the differences in
the outcomes of fundoplication with or without
SGVD have not yet been examined. Therefore, it is
unknown whether SGVD is necessary during this
procedure. We herein performed a retrospective
comparison of the surgical outcome of a single
procedure, the laparoscopic Heller-Dor method, with
and without SGVD, in a single facility.

Patients and Methods

Patient eligibility

A total of 55 patients with achalasia underwent the
laparoscopic Heller-Dor surgery at Chiba University
Hospital from 1998 to 2009, and a questionnaire was
sent to all of them. Of 55 patients, 46 patients (83.6%)
responded and were analyzed in this study. The
patients were diagnosed based on the results of
esophagography and manometry, accompanied by
additional evidence from computed tomography and
esophageal endoscopy. The cases with other diseases,
which required simultaneous operations, such as
cholecystolithiasis in surgery and single-port laparo-
scopic surgery were excluded from this study.

As preoperative patient characteristics, the patient
age, sex, height, body weight, frequency of bougie
use, and duration of symptoms were collected. Then,
the body mass index (BMI) was calculated. As a
classification of the degree of dilatation, patients were
divided into 3 categories according to the diameter of
the esophagus (grade 1: ,3.5 cm; grade 2: .¼3.5 cm,
,6.0 cm; grade 3: �6.0 cm). Next, the patients were
divided into 3 categories according to the shape of
the esophagus: spindle type (Sp), flask type (F), and
sigmoid type (S). All categories were defined
according to The Japanese Classification of Esophageal
Achalasia, 3rd edition.8

Data collection

The data of surgical complications were collected
from medical records. To obtain postoperative data

such as symptoms of dysphagia and reflux, body
weight, and comprehensive patient satisfaction, a
questionnaire was administered to each patient 1 or
more years after the surgery. When patients felt more
than their expected improvement of symptoms, the
satisfaction was determined ‘‘excellent,’’ and when
they felt relatively good improvement of their
symptoms but less than expected, it was determined
‘‘good.’’ Besides these, it was determined ‘‘not
satisfactory.’’ All the patients included in this study
provided their informed consent prior to the analysis.

Surgical procedure

The surgery was performed by Heller-Dor method
under general anesthesia. First, the abdominal
esophagus was exposed with vagal nerve preserva-
tion. Thereafter, a myotomy was performed in the
abdominal esophagus more than 5 cm proximal
from the esophago-gastric junction (EGJ) and 2 cm
distal from the EGJ. Then, fundoplication was
performed with SGVD in 20 cases [SGVD (þ) group]
and without SGVD in 26 cases [SGVD (�) group].

Statistical analysis

The statistical analyses were performed using t tests
for comparisons between the SGVD (þ) group and
the SGVD (�) group regarding age, height, body
weight, BMI, duration of symptoms, and using
Fisher’s exact test for preoperative bougie use, the
proportion of sex, degree of dilatation, morphologic
type, surgical complications, proportion of postop-
erative dysphagia, postoperative reflux. Next,
Mann-Whitney U test was applied for the analysis
of comprehensive patient satisfaction. The analysis
of the increase in body weight before and after
surgery was performed using 2-way repeated
measures of analysis of variance (ANOVA). In the
SGVD (�) group, postoperative data of body weight
could not be obtained from 1 patient, therefore, a
total of 25 paired data sets were used for the analysis
of the body weight increase after surgery in SGVD
(�) patients. All statistical analyses were performed
using the SPSS Version 18 software program (IBM
Japan, Tokyo, Japan) in a 2-sided manner. A P value
,0.05 was considered to be statistically significant.

Results

Patient characteristics

Of the 46 cases, 20 were in the SGVD (þ) group and
26 were in the SGVD (�) group. Comparing the 2
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groups, there were no statistically significant differ-
ences regarding age (P ¼ 0.664), sex (P ¼ 0.412),
height (P¼ 0.510), body weight (P¼ 0.306), BMI (P¼
0.417), duration of symptoms (P¼ 0.736), frequency
of preoperative bougie use (P ¼ 0.391), degree of
dilatation (P ¼ 0.552), or morphologic type (P ¼
0.068). The details of the patients’ characteristics are
shown in Table 1. More advanced cases were
present in the SGVD (�) group, as cases of grade 3
dilatation and cases of the sigmoid type were more
frequently observed. This study was retrospectively
performed, therefore, patient characteristics were
not completely equal. The median follow-up period
was 3.5 years (range, 1.2–11.5 years).

Surgical complications

In 20 cases of SGVD (þ), mucosal injury occurred in
5 cases. In 25 patients of SGVD (�), 4 cases of
mucosal injury, 2 cases of subcutaneous emphyse-
ma, and 1 case of port-site bleeding occurred during
surgery. There were no complications related to
SGVD (Table 2).

Clinical improvements

Results of clinical improvements are shown in Table
3. From the questionnaires, there were no patients
who were still suffering from the same level of
severe dysphagia postoperatively as they had
preoperatively. In 11 cases (55%) in the SGCD (þ)

group, the symptoms had vanished completely.
Similarly, the symptoms had completely disap-
peared in 14 cases (54%) in the SGVD (�) group.
There were no significant differences between these
2 groups (P ¼ 0.588). Although 1 patient in each
group answered that they had occasional gastro-
esophago reflux, reflux was not observed in most
patients, and there were no statistically significant
differences between the 2 groups (P ¼ 0.686). With
regard to comprehensive patient satisfaction, 19
patients (95%) in the SGVD (þ) group and 24 (92%)
in the SGVD (�) group answered that the surgery
was satisfactory, and this rate was not significantly
different between the groups (P ¼ 0.756). Based on
the above results regarding clinical improvements
after surgery, there were no significant differences
between the SGVD (þ) and SGVD (�) groups.

Body weight increase after surgery

Almost all patients showed marked improvement of
their aphagia, were able to eat food, and showed an
increase in body weight after surgery. A comparison

Table 1 The patient backgrounds

SGVD (þ) (n ¼ 20) SGVD (�) (n ¼ 26) P value

Age (years) 40.1 6 11.8 45.2 6 16.2 0.664
Sex (male/female) 10/10 11/15 0.412
Height (cm) 163.4 6 6.1 161.5 6 11.7 0.510
BW (kg) 56.1 6 1.0 52.6 6 12.5 0.306
BMI (kg/m2) 21.0 6 3.3 20.2 6 2.8 0.417
Duration of symptoms (years) 4.1 6 4.1 4.6 6 5.3 0.736
Preoperative bougie (time)

0 12 17 0.391
1–3 6 9
4 or more 2 0

Degree of dilatation

Grade 1 1 3 0.552
Grade 2 16 17
Grade 3 3 6

Morphologic type

Sp 17 13 0.068
F 2 8
S 1 5

BW, body weight.

Table 2 Surgical complications

SGVD (þ)
(n ¼ 20)

SGVD (�)
(n ¼ 26) P value

Mucosal injury 5 4 0.472
Subcutaneous emphysema 0 2 0.498
Port-site bleeding 0 1 1.000
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of the increment pattern between the SGVD (þ) and

SGVD (�) groups was made using 2-way repeated

measures of ANOVA. As seen in Fig. 1, in the SGVD

(þ) group, the pre- and postsurgical body weights

were 56.1 kg and 60.2 kg, respectively, and the

increase was therefore 7.3%. In the SGVD (�) group,

the pre- and postsurgical body weights were 53.7 kg

and 58.1 kg, respectively, and the increase was 8.2%.

There was no significant difference between the

increases in the 2 groups (P ¼ 0.354).

Discussion

SGVD has been routinely performed for GERD for
decades. In the early 2000s, there were a few
randomized controlled trials that concluded that
there were no statistically significant differences
regarding morbidity, dysphagia, and recurrence in
Nissen fundoplication between procedures using
SGVD and those that did not.9–12 A recent meta-
analysis showed that SGVD is actually followed by a
slightly poorer clinical outcome at late follow-up
after Nissen fundoplication.13 Therefore, SGVD in
Nissen fundoplication during surgery for GERD is
unnecessary; however, the need for the procedure
during surgery for achalasia is unclear, because
while the Nissen fundoplication involves whole
wrapping as the main procedure, anterior partial
wrapping is preferably performed during surgery
for achalasia.14 Because the range of wrapping for
achalasia is about half of the Nissen fundoplication,
the necessity of the procedure for GERD is expected
to be lower. However, there were no data regarding
the necessity of SGVD during the fundoplication in
the surgery for achalasia.

From our data, there were no differences regard-
ing surgical complications between SGVD (þ) and
(�) groups (Table 2). This means that SGVD does not
increase surgical complications and can be per-
formed safely. Of interest, however, when compar-
ing the 2 groups, the duration of postoperative fever
(over 378C) was 3.7 days in the SGVD (þ) group and
2.6 days in the SGVD (�) group (data not shown).
Moreover, the duration of postoperative hospital
stay was 9.1 days in the SGVD (þ) group and 7.3
days in the SGVD (�) group (data not shown). The
postoperative course seemed to be better in the
SGVD (�) patients. This may be, in part, because we
applied the clinical path mainly to the SGVD (�)
group. However, not having undergone SGVD is a
less-invasive surgical procedure, and it can contrib-
ute to a good postoperative course and also reduces
the cost of medical treatment.

Surgery with myotomy and half-fundoplication
for achalasia does not directly deal with a dilated
thoracic esophagus; therefore, the disappearance of
symptoms such as dysphagia, regurgitation, and
chest pain is not complete in all cases.15,16 However,
as Table 3 shows, complete disappearance was
observed in 11 cases (55%) in the SGVD (þ) group
and 14 cases (54%) in the SGVD (�) group. The
difference in the rate between the 2 groups did not
differ significantly, because the improvement main-
ly depends on the myotomy, not on the fundopli-

Table 3 The clinical improvements obtained based on the questionnaire

SGVD (þ)
(n ¼ 20)

SGVD (�)
(n ¼ 26) P value

Frequency of dysphagia

Occasional 9 12 0.588
None 11 14

Frequency of reflux

Occasional 1 1 0.686
None 19 25

Patient satisfaction

Excellent 19 24 0.756
Good 0 2
Not satisfactory 1 0

Fig. 1 Body weight increases after surgery. Upper line: the mean

body weight of the SGVD (þ) patients before and after surgery.

Lower line: the mean body weight of the SGVD (�) patients before

and after surgery. The increase was 7.3% in the SGVD (þ) group

and 8.2% in the SGVD (�) group. There was no statistically

significant difference between the 2 groups.
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cation. With regard to postoperative reflux, there
was also no difference after surgery between the 2
groups (P ¼ 0.686). Moreover, the patients’ compre-
hensive satisfaction was ‘‘excellent’’ and ‘‘good’’ in
100% of the patients in the SGVD (�) group.
Therefore, not performing SGVD does not have
any significant influence on the clinical improve-
ment. To assess the differences between the 2 groups
objectively, the body weight increase was examined,
as shown in Fig. 1. The results of this examination
were also not significantly different between the 2
groups.

As a result of the development of several new
devices and surgical techniques,17 laparoscopic
surgery is now thought to be more feasible.
Laparoscopic surgery for achalasia is well estab-
lished; however, continuous efforts to improve the
surgical procedure should, of course, be considered.
In conclusion, our present study shows that SGVD is
not always required. Achalasia is a benign esopha-
geal disease, and from this point of view, unneces-
sary procedures should be avoided.
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