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Abstract

AIM: To determine the morbidity and mortality associ-
ated with emergency laparotomy for a clinically acute
abdomen in patients aged = 80 years.

METHODS: In this retrospective audit, octogenarians
undergoing emergency laparotomy between 1st Janu-
ary 2005 and 1% January 2010 were identified using
the Galaxy Theatre System. Patients undergoing ab-
dominal surgery through groin crease incisions or Lanz
or Gridiron incisions were excluded. Also simple ap-
pendectomies were excluded. All patients were aged 80
years or more at the time of their surgery. Data were
obtained using casenote review with a standardised
proforma to determine patient age, American Society of
Anesthesiologists (ASA) grade, indications for surgery,
early (within 30 d) and late (after 30 d) complications,
mortality and length of stay. Data were inserted into a
Microsoft Excel spreadsheet and analysed.

RESULTS: One hundred patients were identified from
the database (Galaxy) as having undergone emergency
laparotomy. Of those, 55 underwent the procedure for
intestinal procedures and 37 for secondary peritonitis.
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There was a 2:1 female predominance; average age 85
and ASA grade 3. Bowel resection was required in 51
out of the 100 patients and 22 (43%) died. Other pro-
cedures included appendicectomy, adhesiolysis, repair
of AAA graft leak and colostomies for the pathological
process resulting in an acute abdomen. Twelve of 100
patients (12%) suffered intra-operative complications,
including splenic and bowel-serosal tears. Seventy pa-
tients (70%) had postoperative complications including
myocardial infarction, wound infection, haematoma and
sepsis. Overall mortality was 45/100 patients (45%).
The major causes of death were sepsis (19/45 patients,
42%), underlying cancer (13/45 patients, 29%); with
others including bowel obstruction (2/45 patients, 4%),
myocardial and intestinal ischaemia and dementia.

CONCLUSION: Emergency laparotomy in octogenar-
ians carries a significant morbidity and mortality. In
particular, surgery requiring bowel resection has higher
mortality than without resection.

© 2013 Baishideng. All rights reserved.

Key words: Laparotomy; Perioperative care; Aged; Mor-
tality; Morbidity

Core tip: Aging is associated with an increase in opera-
tive and anaesthetic risk during emergency laparotomy.
Literature addressing the outcomes following emer-
gency laparotomy in the elderly is limited. The morbid-
ity and mortality rates in this subgroup of patients were
explored, and in our study we determined the mortality
rate to be 45%.

Green G, Shaikh I, Fernandes R, Wegstapel H. Emergency lapa-
rotomy in octogenarians: A S-year study of morbidity and mortal-
ity. World J Gastrointest Surg 2013; 5(7): 216-221 Available from:
URL: http://www.wjgnet.com/1948-9366/full/v5/i7/216.htm
DOI: http://dx.doi.org/10.4240/wjgs.v5.17.216
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INTRODUCTION

An aging United Kingdom population has lead to an
increase in the number of emergency general surgical ad-
missions in octogenarians; indeed 8739 patients over the
age of 75 required emergency laparotomy in 2010-2011",
This has significantly increased from 4486 patients in 2001
reflecting the increased life expectancy of today’s popula-
tion, with the average person living to 80 years compated
with 74 years in 1983

Laparotomy is a major intervention. Given that it is a
considerable surgery to undertake it is not surprising that
laparotomy is associated with significant morbidity and
mortality, especially in the emergency setting, with cur-
rent literature quoting mortality figures of 10%-55%"",

Elderly patients present a higher risk for abdominal
surgery owing to an increase in the number and sever-
ity of medical co-morbidities which may add to the
complexity of both surgery and anaesthesia. The aging
cardiovascular and immune systems predispose eldetly
patients to increased postoperative infection and cardio-
vascular events such as stroke, myocardial infarction and
venous thromboembolism. Also older patients have a
reduced physiological reserve to cope with longstanding
hypotension secondary to anaesthesia and blood loss dur-
ing surgery; and may take considerably longer to recuper-
ate postoperatively although recent studies and scoring
systems show that this is very subjective and that many
older patients recover well postoperatively and return to

function as well as their peers'®”.

MATERIALS AND METHODS

In this 5 year retrospective study, patients undergoing emet-
gency laparotomy for intestinal conditions or secondary
peritonitis between 1% January 2005 and 1" January 2010
were identified using the galaxy theatre management sys-
tem used at Medway Maritime Hospital NHS trust (Galaxy
Theatre System, Sanderson Ltd, 1-2 Venture Way, Aston
Science Park, Birmingham, United Kingdom). Patients in-
cluded in the study were those who were aged 80 yeats ot
over at the time of their operation. Laparoscopy alone with-
out subsequent conversion to laparotomy and procedures
involving inguinal incision for hernia repair were excluded
from the study, as were other procedures such as simple
appendicectomy if petformed by Lanz incision. Medical
records for the remaining relevant patients were sought and
reviewed individually using the pro-forma shown in Figure
1. The American Society of Anesthesiologists (ASA) grade
was determined from the anaesthetic pre-operative assess-
ment chart and is shown in Table 1. Data was inserted into
a spreadsheet and analysed using Microsoft Excel software.

RESULTS

Opverall, 100 patients underwent emergency laparotomy
for abdominal pathology between 1" January 2005 and
1" January 2010. Eight additional patients were excluded
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from the study as these patients underwent laparoscopy,
and local approaches for hernia repair rather than a mid-
line laparotomy incision.

Patients

Data was collected from 100 patients who underwent
emergency laparotomy between 1% January 2005 and 1%
January 2010, all of whom were 80 years or over at the
time of surgery. Overall, the mean age was 85 years (range
80-96 years); 2:1 female predominance and mean ASA
grade of 3.08 (range 1-5).

Indications for surgery

The indications for surgery and their corresponding pa-
tient numbers are shown in Table 2. Thirty seven of 100
patients underwent laparotomy for secondary peritonitis;
of which 14/37 had lower gastrointestinal (GI) petfora-
tion including perforated diverticulitis and perforated
appendicitis; 16/37 had upper GI petforation including
perforated gastric and duodenal ulcers; and the remaining
7/37 had petforation of unknown or undocumented site.
Twenty of 37 patients died, of which 10/37 had a up-
pet GI petforation, and 9/20 had lower GI petforation.
There was no statistically significant difference in mortal-
ity by the site of perforation.

Laparotomy to relieve colonic obstruction secondary
to malignancy or adhesions was petrformed in 40/100 pa-
tients. The mortality in this group of patients was 17/40
patients (42.5%)

The mortality by indication for surgery is shown in

Figure 2.

Procedures

Bowel resection was required in 51/100, patients with the
main indication being malignancy, or ischaemia of the
bowel secondary to adhesions. Of the 51 patients requir-
ing bowel resection, 23/51 died (mortality 45%). Thirty
one of 51 patients required bowel resection secondary to
obstruction, with a mortality of 13/31 (42%). Seventeen
of 51 patients required bowel resection from the com-
plications of GI perforation and secondary peritonitis.
Of these patients, 14/17 had lower GI perforation (i.e.,
petforated diverticulitis) and 2/17 had upper GI perfora-
tion. No patients undergoing laparotomy for peptic ulcer
perforation required resection. Nine of 17 patients with
secondary peritonitis died, giving a mortality of 53%.

Mortality

The overall mortality for emergency laparotomy in oc-
togenarians in this study is 44/100 (44%). There is a
2:1 female predominance. Sepsis represented the most
frequent cause of death (19/45 patients, 42%), closely
followed by death due to the underlying disease process,
chiefly colonic cancer (12/45 patients, 27%). Other
causes were myocatdial infarction (2/45 patients, 4%),
cerebrovascular disease (2/45 patients, 4%), death due to
medical co-morbidities such as exacerbation of chronic

July 27,2013 | Volume5 | Issue 7 |
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Name:
Age:

PAS:
Diagnosis:

Date of operation:

Operation:

ASA:

Pre-op complications:
Intra-op complications,
Post-op complications,
Date of admission
Date of discharge

Date of death

Cause of death

Figure 1 Proforma for data collection.

Table 1 American Society of Anesthesiologist’s pre-operative

risk classification

ASA grade Description

Normal healthy patient
Mild systemic disease - no functional limitation
Severe systemic disease - definite functional limitation
Severe systemic disease which is a constant threat to life
Moribund patient who is unlikely to survive > 24 h with

< 2 5= ~

or without surgery

Reproduced from®™. ASA: American Society of Anesthesiologist.

airways disease (4/45 patients, 8%). Two of 44 (4%) pa-
tients died due to ischaemic bowel postoperatively and
2/44 patients (4%) had an unknown cause of death. One
further patient was deemed to have died of inanimation
and dementia. Pictorial representation of mortality by
cause of death is shown in Figure 3.

Sepsis represented 42% of the mortality. There were
2 sources of infection in these patients: 8/19 (42%)
patients had abdominal sepsis and 8/19 (42%) had respi-
ratory sepsis. The remaining 3/19 (16%) had sepsis of
unknown origin.

The survival curve shown in Figure 4 shows that
procedure associated mortality occurs eatly, with 50% of
deaths occurring within 2 wk of surgery. The majority of
patients who leave hospital following laparotomy survive
more than 30 d. Twelve of 44 (27%) patients died fol-
lowing discharge from hospital, all of these deaths were
unrelated to the operation but to the underlying illness or
to unrelated acute problems which occurred more than 1
year later.

Twelve of 100 patients (12%) suffered intra-operative
complications, including splenic and bowel-serosal tears,
and abandonment for futility. Seventy patients (70%) had

postoperative complications including myocardial infarc-
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Deaths by indication for surgery
Other 9% Hernia 7%

UGI perf 23%

Obstruction 39%

LGI perf 21%

Perf site unknown 2%

Figure 2 Absolute mortality by indication for surgery (excel chart). UGI:
Upper gastrointestinal; LGI: Lower gastrointestinal tract.

tion (4/70, 5%), wound infection (6/70, 7.5%) and sepsis
(32/70, 46%) which was largely of respiratory origin.
Multi-organ failure occurred in 2 patients (2.5%). Other
complications include cardiovascular problems including
atrial fibrilladon (AF) and congestive cardiac failure (8/70,
10%). The other causes of morbidity making up the
remaining 39% included cardiovascular accident (CVA),
scrotal oedema, stoma problems, rectal bleeding and
acute renal failure.

Cost analysis

On average emergency laparotomy costs £10000 per pa-
tient, giving a total surgical cost for our cohort of £100000.
Added to this the average length of stay was 27 d (range
1-192 d). Our patients on average spent 3 d in critical care.
The cost of a critical catre stay for 3 d is £4200 and the
cost per day for an national health service (NHS) bed is
£400. So the average cost of an emergency laparotomy
per patient assuming 27 d stay with 3 d critical care admis-
sion is £23800. This gives a total cost for our cohort of
£238000. Forty four percent of these patients died (Ze.,
a loss of £104720) which limits the cost effectiveness of
this procedure and highlights the importance of patient
selection in terms of cost effectiveness and productivity.

DISCUSSION

A change in United Kingdom demographics has lead
to an increasingly eldetly population and prompted in-
creased demand for acute surgical care in octogenarians'”.
The catchment population of Medway Maritime hospital
is generally of low socioeconomic status'”, and patients
tend to present to hospital late with extensive surgical
disease and multiple medical and social co-morbidities.
Given their poor physiological reserve for extensive sur-
gery and anaesthesia, the decision to treat these patients
operatively must be undertaken with extreme care and
consideration; and must take into account the patient’

July 27,2013 | Volume5 | Issue 7 |
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Figure 3 Bar chart depicting mortality by cause of death (excel chart).

s future quantity and quality of life and the health be-
liefs of patients and their relatives. Additionally in today’
s age of austerity surgeons are also urged increasingly
to consider cost implications of emergency surgery in
patients with a potentially limited prognosis[“]. Thus the
indications for surgery in this age group are often limited.
Trends in management of elderly patients are inconsis-
tent; previously there was a tendency towards conserva-
tive or palliative management of these patients, however
with newer techniques and increased patient expectations
these opinions are shifting towards increasingly operative
intervention'"”

Studies have shown that the number of octogenarians
requiring admission to acute surgical wards and ICU beds
has been increasing. Reiss e 2/ showed 7.5% of general
surgical admissions in their series were aged 80 years or
over, and more recently a 5 year study in Bath showed
that 8.8% of admissions to intensive care unit (ICU) in 5
years were in elderly patients and a Turkish study done in
2002 showed 19% of cases in their series to be aged over
80 years[g’m’m.

Mortality rates in octogenarians have been document-
ed as between 10% and 55%, with an increased risk in
emergency as opposed to the elective settingm. We show
a mortality rate for emergency laparotomy only of 44%
which is in keeping with previous studies. There is limited
literature documenting morbidity data in the group of
patients in our study. We show a morbidity rate of 70%
within 30 d of operation. Mortality and morbidity are
often inextricably linked and therefore may lead to in-
creased numbers seen. 25/44 patients who died had mor-
bidity postoperatively, however 12 of these had complica-
tions completely unrelated to their abdominal pathology
such as hypertensive episodes, exacerbations of chronic
obstructive pulmonary disease (COPD) and angina.

Surgical treatment of secondary peritonitis; which
can be defined as the localized equivalent of the sys-
temic inflammatory response within the peritoneal cavity
secondary to contamination from another process for

(4 9
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Table 2 Indications for surgery

Indication for surgery

Number of patients

Hernia 12
Secondary peritonitis 37
Colonic obstruction 40

Leaking colonic anastomosis
Aorto-bifemoral graft removal
Intra-abdominal bleeding

Bowel ischaemia
Pseudo-obstruction

Colo-vesical fistula

Abdominal aortic aneurysm repair

I - S, B =Ry

example bacteria from colonic perforation or chemical
from pancreatic enzyme leakage, is documented to have
a significant morbidity and mortality studies show there
is a direct link between the age of the patient and the
risk of severe sepsismm]. We show that mortality is 53%
in secondary peritonitis, which is not significantly higher
than in obstructive indications for laparotomy. There is
no significant difference in mortality if the location of
the perforation is in the upper or lower GI tract.

Postoperative mortality in our study can be seen to
occur most commonly within the first 2 wk and dut-
ing the initial surgical admission. Death later following
discharge is from unrelated causes such as acute MI or
dementia, and therefore the immediate postoperative care
of these patients is of high importance, as most patients
who are discharged from hospital recuperate and there is
a relatively low mortality following successful discharge.

A high preoperative ASA grade (3-5) of patients, sug-
gesting significant medical co-morbidity preoperatively,
was unsurprisingly seen to be associated with increased
operative complications and a higher risk of periopera-
tive death. Tan ¢f a/'”' demonstrated a similar conclusion
in trauma patients from the Auckland registry, by show-
ing that key comorbidites taken from the APACHE 2
score which include cirrhosis, severe heart failure (NYHA
IV), severe COPD, dialysis patients and the immunosup-
pressed have an increased mortality regardless of age. In
our cohort these patients ate represented by those with
ASA 5 (life threatening illness) and all of these patients
died, regardless of their age. However survival and mor-
tality rates were of a similar proportion of those of ASA
grades 3 and 4, which still represent severe comorbidity,
and the mean ages of those who survived and died were
equal. This suggests comorbidity rather than age is im-
portant in predicting mortality and is in agreement with
the findings in the aforementioned study.

The high incidence of sepsis postoperatively may
demonstrate that elderly patients are at increased risk of
infection due to an aging immune system, reduced physi-
ological reserve, and high incidence of polypharmacy.
Sepsis in our patients had either a urinary or respiratory
source; which may reflect poor respiratory function
postoperatively from an aging respiratory tract, poor
analgesia and the increased use of catheters and urinary
incontinence in this age group. It may also suggest poor

July 27,2013 | Volume5 | Issue 7 |
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Survival time (d) after emergency laparotomy in octagenarians

Y
o

Survivors (%)

N
o

68
135
202
269
336
403
470
537
604
671
738
805
872

Figure 4 Survival post emergency laparotomy.

hydration and nutrition in these frail patients, although
this should be correlated with the admission and post-op-
erative malnutrition universal screening tool scores, a tool
developed by the British Association of Parenteral and
Enteral Nutrition in order to assess patients nutritional
status'. An objective study to determine quantitatively
the effect of malnutrition on octagenarians undergoing
emergency abdominal surgery may be an area for further
study development.

Given the high risk nature of this group of patients,
a multidisciplinary approach to care may be most appro-
priate in order to optimize patient care. This may involve
elderly care physician input, dieticians, physiotherapists
and occupational therapists alongside the general surgical
team. This would allow optimisation of co-morbid condi-
tions, optimize postoperative functioning and nutrition
and allow prompt and safe discharge to an appropriate en-
vironment. This arrangement has already been established
in orthopaedics in the care of elderly patients with femo-
ral neck fractures and is well documented by the national
hip fracture database"”. These orthopaedic patients are
essentially in a similar position to the patients in our study;
they are eldetly patients with acute surgical problems.

In a conclusion, emergency laparotomy is a proce-
dure which is well recognized to carry significant intra-
and postoperative tisk; and one which is not undertaken
lightly by surgeons. The decision to operate in octogenar-
ian patients is difficult and requires careful consideration
of the patient’s pre-morbid condition and counselling
of both patients and relatives; thus highlighting the im-
portance of patient selection™. Tt has been shown that
the seniority of both the anaesthetist and operating sur-
geon influences mortality, hence eldetly patients should
receive consultant led anaesthetic and surgical care on
an appropriate emergency list at a reasonable time of
day”. Guidelines for the care of the elderly postoperative
patient following extensive surgery are currently not rou-
tinely used and may be of significant use to medical and
nursing staff untrained in elderly care, and therefore we
recommend that these be put in place.
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Received: April 9, 2013 Revised: May 9, 2013 Congenital diaphragmatic defect, a hernia of Bochdalek,
Accepted: June 5, 2013 is a rare defect resulting from the failure of the postero-

Published online: July 27, 2013 lateral diaphragmatic folds to fuse uterd”. While often

devastating in neonates who present with life-threatening
respiratory distress, these hernias may occasionally remain
asymptomatic, and the defect will not be recognized until
Abstract later in life. Typical symptoms of a Bochdalek hernia in-
An 81-year-old gentleman with congenital polycystic clude abdominal pain, dyspnea, gastroesophageal reflux,
kidney disease presented to his primary care physician nausea, and Vomiting“’zj. On physical exam, patients may
with dysphagia, gastroesophageal reflux refractory to  exhibit diminished breath sounds and presence of bowel
medical management, and 11.25 kg weight loss in a sounds in the chest”. However, many patients remain
6 mo-period. A I?arium swallow mISdiag_nosed a para- asymptomatic, and the diagnosis is made only incidentally
e§0phagea| hernia for a BOChda_lek hernia. Here'n' we through routine imaging for other reasons. Moreover,
hlgh“ght. how a BO.ChdaIel.( hemia may be. disregarded polycystic kidney disease may be considered as indicator
in the differential diagnosis and how providers can re- . . . . .
of a soft tissue disease with enhanced risk for hernias.

sort to a more common diagnosis, a paraesophageal o :
hernia, which is more frequently encountered in old The incidence of late-onset Bochdalek hernias has not

age and whose radiologic appearance might mimic a been clearly determined, although reported rates range

Bochdalek hernia. from 0.17% to as high as 12.7%*". Symptomatic patients
are typically males with left-sided defects".

© 2013 Baishideng. All rights reserved. Frontal and lateral radiographs of the chest may
demonstrate loops of bowel with air fluid levels in the

Key words: Polycystic kidney disease; Paraesophageal chest with concomitant elevation of the hemidiaphragm;

hernia; Bochdalek hernia; Diaphragmatic hernia; Dia- however, it may be difficult to appreciate the presence

phragmatic hernia repair of a hernia on plain films, especially with coexisting tho-

- - racic pathology, such as atelectasis, consolidation, or an
Core tip: Bochdalek hernias are seldom encountered in anterior mediastinal mass'. Moreover, chest radiographs

elderly patients. Hence, our goal is to briefly shed light
on this less common hernia of the diaphragm and high-
light its diagnosis and current treatment options, which
are very different from that of a paraesophageal hernia,
a common misdiagnosis.

may reveal no abnormalities despite the presence of the
defect, particularly if the herniation is intermittent and
the patient is asymptomatic. As a result, chest computed
tomography (CT) scan is considered the test of choice to
confirm the diagnosism. A barium swallow can also be an
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Figure 1 Barium swallow showing a left sided Bochdalek hernia with her-
niated gastric fundus.

adequate diagnostic test, as in the case herein presented,
which was initially incorrectly diagnosed in another hos-
pital as a paraesophageal hernia.

CASE REPORT

An 81-year-old gentleman with congenital polycystic kid-
ney disease presented to his primary care physician with
dysphagia, gastroesophageal reflux refractory to medical
management, and 11.25 kg weight loss in a 6 mo-period.
After an upper endoscopy ruled out any organic abnor-
malities, he underwent a barium swallow, which is shown
in Figure 1. Subsequently the patient was referred to our
center for treatment of a paraesophageal hernia, although
the barium swallow clearly demonstrates a Bochdalek
hernia. As Bochdalek hernia is seldom encountered in
patients in their 80s, the health care providers disregarded
this eventuality in his differential diagnosis and resorted
to a more common diagnosis, a paraesophageal hernia,
which is more frequently encountered in old age and
whose radiologic appearance might mimic a Bochdalek
hernia. Hence, our letter has the goal to briefly shed light
on this less common hernia of the diaphragm and high-
light its diagnosis and current treatment options, which
are very different from that of a paraesophageal hernia.

DISCUSSION

Although there are no well-established indications for
surgery, given the risk of incarceration and strangulation,
repair of the hernia is advised regardless of symptom-
atologym. Traditionally, surgery has been performed ei-
ther via laparotomy, particularly in the emergency setting,
or thoracotomy, which is often the approach of choice

(49

TR
JBaishideng®

WIJGS | www.wjgnet.com

in chronic hernias due to the dense adhesions of the
herniated stomach in the chest'". Minimally-invasive tech-
niques, particularly thoracoscopy, may also be utilized;
thoracoscopy provides the surgeon excellent visualization
of the herniated viscera and eases the difficulty in lysing
adhesions to the thoracic cavity™"". Interrupted, nonab-
sorbable sutures ate typically used in the repair with mesh
placement in larger defects™”. Both open and minimally
invasive approaches have yielded excellent results with no
reported reoccurrences found among the literature™. Our
patient underwent a left thoracotomy with lysis of dense
adhesions along the fundus of the stomach and reduc-
tion of the herniated viscus back into the abdomen. The
diaphragmatic defect was repaired with an oval-shaped
Gore-Tex, DualMesh patch. The patient was discharged
home on post-operative day 5 with complete resolution
of his symptoms and no recurrence on follow-up imag-
ing. At one year, he is doing well.

In summary, although rare, a hernia of Bochdalek
may need to be considered in the differential diagnosis
for patients in the old age who have foregut symptoms. A
careful and unbiased interpretation of radiologic tests is
essential to recognize the disease and perform the correct
operation.
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Reconstruction of the hepatic artery with the middle colic
artery is feasible in distal pancreatectomy with celiac axis
resection: A case report
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Received: March 12013 Revised: May 22, 2013 ore tip: The present case report shows a patient with

Accepted: June 5, 2013 a pancreatic body cancer in whom the splenic, celiac,
Published online: July 27, 2013 and common hepatic arteries were involved with the
tumor, which extended almost to the root of the gastro-
duodenal artery. We modified the procedure by reanas-
tomosis between the proper hepatic artery and middle
Abstract colic artery without vascular graft.

Despite the advance of diagnostic modalities, carcino-

ma in the body and tail of the pancreas are commonly Suzuki H, Hosouchi Y, Sasaki S, Araki K, Kubo N, Watanabe A,
presented at a late stage. With unresectable lesions, Kuwano H. Reconstruction of the hepatic artery with the middle
long-term survival is extremely rare, and surgery re- colic artery is feasible in distal pancreatectomy with celiac axis re-
mains the only curative option for pancreatic cancer.  section: A case report. World J Gastrointest Surg 2013; 5(7): 224-228
An aggressive approach by applying extended distal  Available from: URL: http:/www.wjgnet.com/1948-9366/full/v5/

pancreatectomy with the resection of the celiac axis  {7/224.htm DOI: http://dx.doi.org/10.4240/wjgs.v5.i7.224
may increase the resectability and analgesic effect but

great care must be taken with the arterial blood supply

to the liver and stomach. Sometimes, accidental injury

to the pancreatoduodenal artery compromises collateral

blood flow and leads to fatal complications. Therefore, INTRODUCTION
knowledge of any alternative restoration of the com- Carcinoma of the body of the pancreas is often discov-
promised collateral flow before surgery is essential. The ered at an advanced stage by reason of lack of symptoms.
present case report shows a patient with a pancreatic Because the only long-term survivors of cancer of the
body cancer in whom the splenic, celiac, and common pancreatic body have been those who have undergone re-
hepatic arteries were involved with the tumor, which section, complete surgical resection is the only treatment
extended almost to the root of the gastroduodenal ar-  that may lead to a prolonged survival"l. However, the
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resection rate is low, and chances for resection ate often
lost to distant metastasis, regional invasion into adjacent

organs, or the involvement of major vessels. Tumor in-
volvement of the common hepatic artery (CHA) and/or
celiac axis (CA) is a primary reason for this. Several high-
volume pancreatic centers have reported that advanced
pancreatic body/tail carcinoma can be safely treated by
left-sided pancreatectomy with en bloc resection of infil-
trated major vascular structures”. These methods were
supported by the reported prognosis of the patients,
which seems to be similar to that in patients without re-
section of major vascular structures’.

Hirano e# a/” reported that, in patients who under-
went distal pancreatectomy with en bloc celiac axis resec-
tion (DP-CAR), the surgical margins were histologically
clear in 95% of patients and the postoperative mortality
rate was 0%, despite a high morbidity rate (48%). The
estimated overall 1- and 5-year survival rates were 72%
and 17%, respectively, and the median survival was 21
mo. Moreover, radical distal pancreatectomy with en bloc
resection of the celiac artery, celiac plexus, and celiac
ganglions is reported to provide patients with locally
advanced cancer of the pancreatic body with complete
and enduring pain relief”. Therefore, radical surgery is
justifiable in patients with advanced cancer of the pan-
creatic body, even when it has invaded adjacent major
vessels, such as the celiac artery and/or the portal vein.
When performing DP-CAR surgery, it is essential to
preserve the arterial blood supply to the stomach and
liver. The arterial blood supply during this procedure is
maintained by the collateral pathways vz the pancreato-
duodenal arcades from the superior mesenteric artery to
the gastroduodenal and hepatic arteries, which develop
immediately after ligation of the celiac arterym. However,
there are some cases in which the gastroduodenal artery
arises from the area close to the CA. In such a situation,
it would be difficult to preserve the gastroduodenal artery
during DP-CAR surgery. In addition, the effort to pre-
serve the gastroduodenal artery during surgery introduces
risk of injury. In this case, we performed DP-CAR with
reconstruction of the common hepatic artery by use of
the middle colic artery in the patient with gastroduodenal
artery (GDA) arising from the area close to the CA. We
here report a technique used for reconstruction that was
feasible in the case of shutoff of the arterial blood sup-
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Figure 1 Computed tomography scan demon-
strating the dilatation of the main pancreatic
duct (A) and a tumor of the pancreatic body
which invaded the celiac artery after the abdomi-
nal aortic aneurysm operation (B). MPD: Main
pancreatic duct.

ply to the liver in DP-CAR.

CASE REPORT

A 78-year-old male was referred to the emergency ward
of the Gunma Prefectural Cardiovascular Center with
acute onset abdominal pain. A computed tomography
(CT) scan of the thorax and abdomen confirmed an in-
frarenal abdominal aortic aneurysm (AAA) and evidence
of a contained acute rupture to the left retroperitoneum.
Therefore, emergency surgery for AAA was performed.
A follow-up CT revealed dilatation of the main pancre-
atic duct from the body to the tail. However, a tumor at
the body of the pancreas was not identified (Figure 1A).
Four months after the operation, the patient had severe
epigastric and back pain, and his serum level of carbohy-
drate antigen 19-9 (CA19-9) was elevated to 652 U/mL.
Therefore, he was referred to the Department of General
Surgical Science, Graduate School of Medicine, Gunma
University 6 mo after the AAA surgery. Dilatation of the
main pancreatic duct was evident in CT, and the tumor,
identified at the body of the pancreas, had invaded the
CA and CHA (Figure 1B). Endoscopic retrograde chol-
angiopancreatography (ERCP) demonstrated a stricture
of the main pancreatic duct in the body of the pancreas
(Figure 2). Abdominal angiography showed that the CA
and splenic artery (SA) were involved with a tumor of
the pancreatic body (Figure 3). These findings were con-
sistent with a diagnosis of locally advanced cancer of
the body of the pancreas that invaded the CA and SA.
Preoperative evaluation of angiography showed that the
GDA arose near the CA (Figure 3).

The patient then underwent a DP-CAR. An extended
Kocher maneuver was performed. Because of the previ-
ous surgery, there was severe adhesion at the retroperito-
neum. The origin of the superior mesenteric artery (SMA)
and CA was palpated and confirmed to be uninvolved.
The greater sac was then entered adjacent to the colon,
and the splenocolic ligament was divided, allowing the
inferior border of the body and the tail of the pancreas
to be incised. The tumor originated from the body of
the pancreas, and the celiac and common hepatic arteries
were involved. Following the common hepatic artery, it
was found to be densely encased by a tumor extending
almost to the root of GDA. The GDA was exposed and
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lesruptlon
MPD

Figure 2 Endoscopic retrograde cholangiopancreatography showing a
stricture of the main pancreatic duct in the body of the pancreas. MPD:
Main pancreatic duct.

Figure 3 Abdominal angiography showing splenic and celiac arteries in-
volved with a solid tumor in the pancreatic body and the gastroduodenal
artery arising from the area close to the celiac. SA: Splenic CA: Celiac axis;
CHA: Common hepatic artery; GDA: Gastroduodenal artery.

encircled with a proximal vessel loop. By dissecting the
right celiac ganglion and celiac nerve plexus, the origin
of the CA was exposed. The body and the tail of the
pancreas were freed from the posterior abdomen in this
inflamed adhesion retroperitoneal plane. The dissec-
tion was continued from the hilum of the spleen to the
superior mesenteric vein. The spleen was released from
its attachment to the diaphragm, allowing it to be lifted
and retracted medially. A portion of Gerota’s fascia was
lifted with the specimen to expose the left kidney and
renal vessels. Gerota’s fascia was then excised in continu-
ity. The inferior mesenteric vein was ligated inferiorly. At
that time, we completely excised the GDA, which was
involved with the tumor under the pancreas. Despite the
presence of tumor involvement at the GDA, curative
pancreatic resection with arterial resection was consid-
ered to be possible. Therefore, the GDA was ligated and
divided proximal to the artery. After cutting the proper
hepatic artery at the root of the GDA, the stump of the
proper hepatic artery (PHA) and the middle colic artery
(MCA) were anastomosed using an end-to-end technique
with 7-0 prolene interrupted sutures and surgical loupes
at X 2.5 magnification (Figure 4). The pulsation of the
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Figure 4 Operative photograph showing that reconstruction was complet-
ed. End-to-end anastomosis was performed between the proper hepatic artery
(PHA) and the middle colic artery (MCA) (yellow circle). A: Before anastomosis;
B: After anastomosis.

PHA recovered after completion of the anastomosis and
was also identified by Doppler ultrasonogtraphy. The neck
of the pancreas was transected over the right side of the
portal vein (PV). The left side of the SMA was dissected
with the surrounding lymph node. Care was taken to
preserve the inferior pancreaticoduodenal artery (IPDA)
arising from the SMA or the first jejunal artery. The left
gastric artery was then divided, and, thereafter, the short
gastric vessels along the greater curvature were ligated.
Finally, the celiac trunk was divided at its origin with a
transfixing suture, and the specimen was removed.
Histopathological examination of surgical specimens
revealed mucinous carcinoma of the pancreas. There
was prominent formation of mucinous nodules and a
mucinous carcinoma including a large quantity of mucus
(Figure 5). The peak aspartate/alanine aminotransferase
(AST/ALT) was 1844/1265 U/L on the first postopera-
tive day and gradually returned to a normal level over two
weeks. The postoperative course was uneventful, and the
patient was discharged on postoperative day 19. Post-
operative 3D-CT angiography revealed that patency was
maintained in the anastomosis between the GDA and the
MCA (Figure 6). The patient was free from epigastric and
back pain immediately and doing well after the operation.
Five months after the operation, metastatic lesions were
noted in the hilar of the liver by CT scan but without lo-
cal recurrence. The patient was diagnosed with cholangitis
and died of hepatic failure about 6 mo after the surgery.
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Figure 5 In the pathological findings, there was a prominent formation of
mucinous nodules and mucinous carcinoma including large quantities
of mucus. Final histolopathological diagnosis of the resected specimen shows
mucinous carcinoma (with an intraductal papillary-mucinous tumor, Hematoxylin
eosin staining, x100).

DISCUSSION

Adenocarcinoma of the body and tail of the pancreas
often presents in the advanced stage and is considered
unresectable in the majority of patients. The traditional
determinants of unresectability with such cancers are the
presence of hepatic metastases, peritoneal dissemination
of the tumor, and local invasion of major vascular struc-
tures, even in the absence of distant disease. With unre-
sectable lesions, long-term survival is extremely rare. Sut-
gery is the only curative option for pancreatic cancer'.
Improved operative techniques have led to improved
results and long-term survival outcomes for patients with
pancreatic cancer following surgery'”. Through cumu-
lated experience in the operative and perioperative man-
agement of patients undergoing pancreatic surgery, the
criteria for resectability have gradually expanded.

Hirano ez al” reported that they performed DP-CAR
on 37 patients to treat locally advanced cancer of the
pancreatic body involving the common hepatic artery
and/or celiac axis. The estimated 1- and 5-year survival
rates were 72% and 17%, respectively, and the median
survival was 21 mo. Moreover, radical distal pancreatecto-
my with en bloc resection of the celiac artery, celiac plex-
us, and celiac ganglions is reported to provide patients
with locally advanced cancer of the pancreatic body with
complete and enduring pain relief”. Since the perineural
and neural invasion of the nerve plexus is one reason for
the high recurrence rate of pancreatic cancer, dissection
of the surrounding neural plexus is necessary in curative
surgery. Concomitant resection of the celiac artery with
a distal pancreatectomy facilitates lymph node and neural
plexus dissection around the celiac artery.

Great care was taken to maintain the arterial blood
supply to the liver and stomach during the surgery before
the transection of the CA. It is essential to protect the
blood flow from the SMA zia the pancreaticoduodenal ar-
cades to the GDA. Arterial blood flow through the GDA
can nourish the liver and stomach via the PHA, right
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Figure 6 Postoperative evaluation of the proper hepatic artery by 3D-
computer tomography angiography. The arrows indicate the anastomosis
between the proper hepatic artery (PHA) and the middle colic artery (MCA).

gastric artery, and right gastroepiploic arteries (GEA).
However, vascular anomalies in the peripancreatic region,
including the hepatic artery and SMA as well as the CA,
have been reported elsewhere'™. Because collateral cit-
culation is significantly important in DP-CAR, a careful
preoperative work-up is necessary. Even with vascular
anomalies, it is justifiable to perform extended surgery
with arterial resection for pancreatic cancer, given that
surgery is the only curative option. Sometimes the dorsal
pancreatic artery, which arises from the SMA, leads to the
GDA. At times, an SMA dorsal artery plays an important
role in the collateral circulation in patients with celiac axis
stenosis”. In such cases, considerable attention must be
paid when dissecting around the GDA. However, defini-
tive assessment or recognition of the risk of ischemia of
the liver and the stomach can only be made intraopera-
tively. In our case, the GDA was intact in the preopera-
tive examination but arose from the area close to the CA
and was involved with a tumor under the pancreas. In
that situation, it is difficult to preserve the GDA for cura-
tive surgery. We decided to anastomose the PHA with the
MCA during the curative operation. A specimen of the
pancreas revealed that microscopic curative resection was
possible. In addition, there were no serious complications
following surgery. Therefore we believe that the tech-
niques used for this reconstruction, which was a feasible
and safe procedure, required shutoff of the arterial blood
supply to the liver in DP-CAR.

DP-CAR surgery may facilitate resection in patients
with tumors that are classified as T4 and require total
clearance of the pancreatic and celiac lymph nodes”".
The clinical benefit of extended pancreatic resections
must, however, be balanced with the risk of the proce-
dure. Therefore, knowledge of the reconstruction artery
during DP-CAR surgery is essential. Konishi ez a/'” re-
ported that they reconstructed the hepatic artery using a
graft of the splenic artery from the resected specimen be-
cause of weak pulsation of the proper hepatic artery after
occlusion of the celiac axis. No complications related to
hepatic ischemia were observed. Kondo e a/'"! reported
that, in compromised collateral flow #z the pancreatoduo-
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denal arcades, the MCA and GEA bypass is one of the
procedures of choice to reestablish collateral flow.

Immediately after the AAA operation, dilatation of
the main pancreatic duct from the body to the tail of the
pancreas is the most likely indicator of a main duct type
intraductal papillary mucinous tumor (IPMN). However,
in this case the tumor grew rapidly after the AAA opera-
tion. The final pathological diagnosis showed mucinous
carcinoma. Mucinous carcinoma of the pancreas is a rare
type of tumor that is sometimes difficult to diagnose.
Sakamoto ef al'” reported that endoscopic ultrasonog-
raphy (EUS) and contrast-enhanced harmonic EUS
are useful for the correct diagnosis of small pancreatic
tumors, including synchronous and metachronous occut-
rence of IPMN and ductal adenocarcinoma. If EUS is
performed at the earliest possible time, an accurate differ-
ential diagnosis between main pancreatic duct type IPMN
and mucinous carcinoma can be made.

In the case reported here, the results remain unsatis-
factory, although the patient is doing well and the resec-
tion resulted in the elimination of epigastric and back
pain immediately after surgery. To improve the possibility
of survival, a search for effective systemic chemothera-
peutic agents and their testing in trials with neoadjuvant
and/or adjuvant therapy with radiotherapy is essential to
complement the oncologic benefit achieved after a com-
plete surgical resection.
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Abstract

The Carney triad (CT) describes the coexistence of INTRODUCTION

multiple neoplasms including gastrointestinal stromal The Carney triad (CT) initially described the triad of
tumors (GISTs), extra-adrenal paraganglioma and pul- gastric lelomyosarcoma, functioning extra-adrenal para-
monary chondroma. At least two neoplastic tumors ganglioma, and pulmonary chondroma'. Later, gastric
are required for diagnosis. In most cases, however,
CT is incomplete. We report a case of an incomplete
CT in a 34-year-old woman with a multifocal GIST and
non-functional paraganglioma of the liver. Preopera-
tive evaluation with a gastrofiberscope and abdominal
computed tomography revealed multiple gastric tumors
resembling GISTs and a single liver lesion which was
assumed to have metastasized from the gastric tumors.
The patient underwent total gastrectomy and partial ) X ’ AUt
hepatectomy. Histologic findings confirmed multiple ~ considerably from SP‘EadJC gastric GISTs in clinical both
gastric GISTs and paraganglioma of the liver. We report ~ course and prognosis™. Here, we report a CT case with
a case of a patient with incomplete expression of CT. multiple gastric GISTs and paraganglioma of the liver.

leiomyosarcoma was replaced with gastric gastrointestinal
stromal tumors (GISTs) and several cases of paragan-
gliomas were known to be non—functioningm. GISTs in
childhood or adolescence can occur as sporadic diseases
unrelated to a syndrome, and can present as either a fa-
milial disorder [Carney-Stratakis syndrome (CSS)] or part
of non-hereditary CT"., The differential diagnosis of CT
from sporadic gastric GISTs is crucial because CT differ

© 2013 Baishideng. All rights reserved. CASE REPORT

Key words: Carney triad; Gastrointestinal stromal tu- An otherwise healthy 34-year-old woman visited our hos-
mor; Paraganglioma pital after being diagnosed with gastric tumors iz gastro-
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Figure 1 Esophagogastroduodenoscopy.
A: Gastroendoscopy revealed an antral sub-
mucosal tumor without ulceration and hemor-
rhage; B: Computed tomography revealed a
hypoattenuating nodule in segment VIl of the
liver, with peripheral weak enhancement in the
portal phase (arrow).

Figure 2 The patient underwent total gastrectomy, regional lymphadenectomy, and partial hepatectomy of segment VII. A: Macroscopically, gastric tumors
were located in the submucosal layer, were round to oval and, relatively well demarcated, and exhibited multiple nodules (n = 8); B: Gastric tumor demonstrated cellu-
lar epithelioid gastrointestinal stromal tumors with discohesive pattern of growth (HE, x 40) and mild nuclear atypia (hematoxylin and eosin, x 200) (lower right), exhib-
iting diffuse cytoplasmic membranous immunoreactivity for CD117 (immunohistochemical stain, x 200) (upper right); C: Hepatic partial resection revealed an oval, well
circimscribed, orange yellow, soft, solid tumor, 12 mm x 7 mm (left) and microscopically, synaptophysin-positive, hepatic tumor cells were arranged in nests (so called
‘zellballen’) (right), surrounded by S100 protein-positive, sustentacular cells (immunohistochemical stain, x 400).

fiberscopic screening at a community hospital. She had gastric stromal tumorlets were multifocal subserosal exo-
no specific symptoms or signs related to gastric tumors. phytic polypoid nodules (# = 8). The tumors ranged from
She had no specific past medical history involing hyperte- 7 mm X 5 mm to 40 mm X 35 mm (Figure 2A). The
sion. There was no abnormality of her past or familial largest tumor was located at the lesser curvature of the
history related to endocrine disease or gastrointestinal antrum. The gastric mucosa was grossly unremarkable,
malignancies. An initial physical examination showed no without ulceration or tumefaction. All eight tumors were
significant abnormalities. Laboratory findings were also diffusely immunoreactive with CD 117 (KIT) and CD34
unremarkable. Tumor markers, such as carcinoembryonic antibodies, confirming the diagnosis of GISTs (Figure
antigen and carbohydrate antigen 19-9, were within noz- 2B). The average mitotic count was 6/50 high power
mal limits. fields suggesting an intermediate risk of malignancy

HEsophagogastroduodenoscopy revealed a multifocal (prognostic group 2C). The resection margins and lymph
gastric tumor, suspicious for a GIST, in the whole stom- nodes were free of neoplasia. The hepatic tumor was 12
ach. The tumors were multiple small exophytic polypoid mm X 7 mm in diameter, with a bright orange yellowish
lesions in the whole stomach from fundus to antrum. The color and a relatively well-defined timorous nodule. Mi-
largest tumor was approximately 4 cm, was located in the croscopically, the tumor cells were arranged in small nests
antrum and was not ulcerated (Figure 1A). Abdominal (so called “zellballen”, which are distinctive cell balls),
computed tomography revealed pathologic lesions in the set in a vascularly rich stroma. Immunohistochemical
proximal antrum, enlarged perigastric lymph nodes, and a stains disclosed synaptophysin-positive tumor cell nests
lesion in segment VI of the liver. This hepatic lesion was surrounded by S100 protein-positive sustentacular cells
assumed to have metastasized from the gastric tumors (Figure 2C). These findings were consistent with benign
(Figure 1B). Chest radiography revealed no evidence of primary paraganglioma. A 24 h urine study assaying for
lung metastasis. Positron emission tomography revealed metanephrine, epinephrine, and norepinephrine was per-
hyper-dense areas in the antrum and perigastric lymph formed 10 d after the operation and revealed no abnos-
nodes in areas other than the liver. malities.

The patient underwent total gastrectomy, regional The postoperative course was uneventful, and the pa-
lymphadenectomy, and partial hepatectomy of segment tient was discharged from the hospital in good condition.
VII. Based on macroscopic examination, the sporadic No adjuvant chemotherapy was administered, and no evi-
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dence of recurrence was detected at the 1-year follow-up.

DISCUSSION

Multifocal hyperplasia of the interstitial cells of Cajal is a
precursor of hereditary GIST in patients with germline
mutations of ¢-KIT or alpha platelet-derived growth fac-
tor receptor (PDGFRA), but precursor lesions of sporad-
ic GISTSs have not yet been defined™. Carney et al" first
described the association of gastric epithelioid leiomyo-

sarcoma with pulmonary chondroma and functioning
extra-adrenal paraganglioma of unknown origin, which
today is known as CT. CT is defined by the coexistence
of the following three tumors: extra-adrenal paragan-
glioma: only functioning extra-adrenal paragangliomas
were initially included and non-functioning extra-adrenal
paragangliomas were added later; gastric GISTs, previ-
ously known as gastric epithelioid leiomyosarcoma; and
pulmonary chondroma (harnartorna)[z]. For the diagnosis
of CT, at least two of the these major components are
necessary. Recently, CSS was reported. This syndrome is a
dyad of paraganglioma and gastric stromal sarcoma. CSS
is inheritable in an autosomal dominant pattern, affects
both males and females, and does not present pulmonary
chondroma®. We considered our case as CT because the
patient had no family history of related tumors.

CT predominately affects females (over 80% of cases)
in their 2™ and 3" decades and often presents with unpre-
dictable outcomes”. The first tumor identified is usually
a gastric GIST. The most common initial clinical mani-
festation is a GIST with bleeding, Associated symptoms
and signs are anemia, hematemesis, and melena. Gastric
GISTs in CT are usually multifocal and, antrumal based.
These tumors are wild-type for common mutations in
the receptor tyrosine kinase gene KIT and for the ho-
mologous oncogene PDGFRA in contrast to most spo-
radic GISTs in adults™. Gastric GISTs in CT frequently
metastasize to regional lymph nodes, thus contrasting
with common GISTs. The reason for this high rate of
lymph node metastasis is not known. Surgical resection
is the only curative therapy for gastric GISTs with CT.
Although partial resection is initially performed, further
resection or total gastrectomy is required when multiple
tumors reside in the entire stomach or recur after tumor
resection.

In our case, the preoperative detection of perigastric
lymph nodes suggested metastasis. However, a pathologic
assessment did not reveal metastasis. According to clini-
cal practice guidelines for GISTs in Japan, for the treat-
ment of a GIST that has already metastasized to other
organs but is considered to be resectable, surgery is the
preferred treatment rnodalitym. In this case, percutane-
ous biopsy of the liver lesion had a substantial risk of
tumor cell spillage through the needle track. Moreover
the tumor was located immediately adjacent to the infe-
rior vene cava, so percutancous biopsy was considered
to be difficult and risky for this patient. Therefore, we
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performed a total gastrectomy and resection of the liver
tumor simultaneously, without preoperative pathologic
confirmation of the liver lesion.

Other CT neoplasms are usually found when the le-
sion is evaluated for gastric GISTs. These neoplasms are
often misinterpreted as metastatic GISTs and are treated
as such. Our patient was preoperatively diagnosed with
a multifocal gastric GIST with hepatic metastasis. The
incidence of hepatic metastasis from gastric GISTs in
CT was reported to be 17.7%", Postoperative histologic
findings were consistent with primary hepatic paragan-
glioma and we confirmed the diagnosis of CT.

The most common combination is the association of
GISTs with pulmonary chondroma (75%)". Combina-
tions of GIST and paraganglioma as observed in our
case, account for 44% of CT cases'”.

Frequent sites of paraganglioma in CT are the aor-
topulmonary body, sympathetic chain, retroperitoneum,
and carotid body. Only two cases of hepatic paragangli-
oma similar to our case were reported among 79 patients
with CT in Carney’s series™. Paragangliomas are rare
neuroendocrine tumors atising from neural-crest-derived
chromaffin cells. Although paragangliomas may present
anywhere along the sympathetic paraganglia chains from
the neck to the pelvis, most reside intra-abdominally, in
the superior para-aortic area!'".

Mortality from the triad depends on gastrointestinal
hemorrhage, metastatic disease and hypertensive phe-
nomena. Symptoms and signs of catecholamine excess
were observed in 13 (35%) of 37 paraganglioma patients
with CT™. In our case, we could not confirm whether
the hepatic paraganglioma was functioning because the
preoperative diagnosis of the liver lesion was metastasis
and because initial blood and urine chemistry evaluation
for catecholamine could not be performed. Considering
the lack of symptoms or signs, the paraganglioma was
assumed to be non-functioning. When CT is suspected
in patients with multiple gastric GISTS, a radiologic and
chemical work-up should be undertaken to rule out para-
ganglioma.

Although most CD117-expressing GISTs are aggres-
sive, these tumors respond to imatinib. Tumors in younger
patients with CT are less aggressive and less responsive to
imatinib but still metastasize' . Most deaths of CT patients
are due to malignant GISTs but several cases are due to
paraganglioma (3/77, 3.8%0)"". At the onset of the syn-
drome, all three types of tumors are detected in very few
cases (1%0). The mean interval between the detection of the
first and second tumors has been reported to be 8.4 years”.
Eventually, early surgery can reduce both short and long-
term mortality from bleeding and metastasis, respectively.

In conclusion, CT is a very rare syndrome, but Carney
and colleagues thoroughly documented its clinical manifes-
tations. The presence of pulmonary chondroma and para-
ganglioma should be verified, especially in young women
with multifocal GISTs, to rule out CT. A careful long-term

follow-up is required to detect metachronous tumors.
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highlight, medical ethics, original articles, case report, clinical case
conference (clinicopathological conference), and autobiography. Pri-
ority publication will be given to articles concerning diagnosis and
treatment of gastrointestinal surgery diseases. The following aspects
are covered: clinical diagnosis, laboratory diagnosis, differential di-
agnosis, imaging tests, pathological diagnosis, molecular biological
diagnosis, immunological diagnosis, genetic diagnosis, functional
diagnostics, and physical diagnosis; and comprehensive therapy,
drug therapy, surgical therapy, interventional treatment, minimally
invasive therapy, and robot-assisted therapy.

We encourage authors to submit their manuscripts to WJGS.
We will give priority to manuscripts that are supported by major
national and international foundations and those that are of great
basic and clinical significance.

WJGS is edited and published by Baishideng Publishing Group
(BPG). BPG has a strong professional editorial team composed of
science editors, language editors and electronic editors. BPG currently
publishes 41 OA clinical medical journals, and is one of the leading
medical publishers, with the first-class editing and publishing capacity
and production.

Columns

The columns in the issues of WJ]GS will include: (1) Editorial: The
editorial board members are invited to make comments on an import-
ant topic in their field in terms of its current research status and future
directions to lead the development of this discipline; (2) Frontier: The
editorial board members are invited to select a highly cited cutting-
edge otiginal paper of his/her own to summarize major findings, the
problems that have been resolved and remain to be resolved, and fu-
ture research ditections to help readets understand his/her important
academic point of view and future research directions in the field; (3)
Diagnostic Advances: The editorial board members ate invited to write
high-quality diagnostic advances in their field to improve the diagnos-
tic skills of readers. The topic covers general clinical diagnosis, differ-
ential diagnosis, pathological diagnosis, laboratory diagnosis, imaging
diagnosis, endoscopic diagnosis, biotechnological diagnosis, functional
diagnosis, and physical diagnosis; (4) Therapeutics Advances: The
editorial board members are invited to write high-quality therapeutic
advances in their field to help improve the therapeutic skills of readets.
The topic covers medication therapy, psychotherapy, physical therapy,
replacement therapy, interventional therapy, minimally invasive therapy,
endoscopic therapy, transplantation therapy, and surgical therapy; (5)
Field of Vision: The editorial board members are invited to write com-
mentaries on classic articles, hot topic articles, or latest articles to keep
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readers at the forefront of research and increase their levels of clinical
research. Classic articles refer to papers that are included in Web of
Knowledge and have received a large number of citations (ranking in
the top 1%) after being published for more than years, reflecting the
quality and impact of papers. Hot topic articles refer to papers that
are included in Web of Knowledge and have received a large number
of citations after being published for no more than 2 years, reflect-
ing cutting-edge trends in scientific research. Latest articles refer to
the latest published high-quality papers that are included in PubMed,
reflecting the latest research trends. These commentary articles should
focus on the status quo of research, the most important research
topics, the problems that have now been resolved and remain to be
resolved, and future research directions. Basic information about the
article to be commented (including authors, article title, journal name,
year, volume, and inclusive page numbers); (6) Minireviews: The
editorial board members are invited to write short reviews on recent
advances and trends in research of molecular biology, genomics, and
related cutting-edge technologies to provide readers with the latest
knowledge and help improve their diagnostic and therapeutic skills;
(7) Review: To make a systematic review to focus on the status quo of
research, the most important research topics, the problems that have
now been resolved and remain to be resolved, and future research dir-
ections; (8) Topic Highlight: The editorial board members are invited
to write a series of articles (7-10 articles) to comment and discuss a hot
topic to help improve the diagnostic and therapeutic skills of readers;
(9) Medical Ethics: The editotial board members are invited to wtite
articles about medical ethics to increase readers’ knowledge of medical
ethics. The topic covers international ethics guidelines, animal studies,
clinical trials, organ transplantation, ez.; (10) Clinical Case Conference
or Clinicopathological Conference: The editorial board members are
invited to contribute high-quality clinical case conference; (11) Original
Articles: To report innovative and original findings in gastrointestinal
surgery; (12) Brief Atticles: To briefly report the novel and innovative
findings in gastrointestinal surgery; (13) Meta-Analysis: Covers the
systematic review, mixedtreatment comparison, meta-regression, and
overview of reviews, in order to summarize a given quantitative effect,
e.g,, the clinical effectiveness and safety of clinical treatments by com-
bining data from two or more randomized controlled trials, thereby
providing more precise and externally valid estimates than those which
would stem from each individual dataset if analyzed separately from
the others; (14) Case Report: To report a rare or typical case; (15)
Letters to the Editor: To discuss and make reply to the contributions
published in WJGS, or to introduce and comment on a controversial
issue of general interest; (16) Book Reviews: To introduce and com-
ment on quality monographs of gastrointestinal surgery; and (17)
Autobiography: The editorial board members are invited to write their
autobiography to provide readers with stories of success or failure in
their scientific research career. The topic covers their basic personal
information and information about when they started doing research
work, whete and how they did research work, what they have achieved,
and their lessons from success or failure.
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SPECIAL STATEMENT

All articles published in this journal represent the viewpoints of the
authors except where indicated otherwise.

Biostatistical editing

Statisital review is performed after peer review. We invite an ex-
pert in Biomedical Statistics to evaluate the statistical method used
in the paper, including #test (group or paired comparisons), chi-
squared test, Ridit, probit, logit, regression (linear, curvilinear, or
stepwise), correlation, analysis of variance, analysis of covariance,
ete. The reviewing points include: (1) Statistical methods should
be described when they are used to verify the results; (2) Whether
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the statistical techniques are suitable or correct; (3) Only homoge-
neous data can be averaged. Standard deviations are preferred to
standard errors. Give the number of observations and subjects (7).
Losses in observations, such as drop-outs from the study should be
reported; (4) Values such as ED50, LD50, IC50 should have their
95% confidence limits calculated and compared by weighted probit
analysis (Bliss and Finney); and (5) The word ‘significantly’ should
be replaced by its synonyms (if it indicates extent) or the P value (if
it indicates statistical significance).

Conflict-of-interest statement

In the interests of transparency and to help reviewers assess any po-
tential bias, IJGS requires authors of all papers to declare any com-
peting commercial, personal, political, intellectual, or religious interests
in relation to the submitted work. Referees are also asked to indi-
cate any potential conflict they might have reviewing a particular
paper. Before submitting, authors are suggested to read “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals:
Ethical Considerations in the Conduct and Reporting of Research:
Contflicts of Interest” from International Committee of Medical
Journal Editors (ICMJE), which is available at: http://wwwicmje.
otg/ethical_4conflicts.html.

Sample wording: [Name of individual] has received fees for serv-
ing as a speaker, a consultant and an advisory board member for [names
of organizations], and has received research funding from [names of
organization|. [Name of individual] is an employee of [name of or-
ganization|. [Name of individual] owns stocks and shares in [name of
organization|. [Name of individual] owns patent [patent identification
and brief description].

Statement of informed consent

Manuscripts should contain a statement to the effect that all human
studies have been reviewed by the appropriate ethics committee or it
should be stated cleatly in the text that all persons gave their informed
consent prior to their inclusion in the study. Details that might disclose
the identity of the subjects under study should be omitted. Authors
should also draw attention to the Code of Ethics of the World Med-
ical Association (Declaration of Helsinki, 1964, as revised in 2004).

Statement of human and animal rights
When reporting the results from expetiments, authors should follow
the highest standards and the trial should conform to Good Clini-
cal Practice (for example, US Food and Drug Administration Good
Clinical Practice in FDA-Regulated Clinical Trials; UK Medicines
Research Council Guidelines for Good Clinical Practice in Clinical
Trials) and/or the Wotld Medical Association Declaration of Hel-
sinki. Generally, we suggest authors follow the lead investigator’s na-
tional standard. If doubt exists whether the research was conducted
in accordance with the above standards, the authors must explain the
rationale for their approach and demonstrate that the institutional
review body explicitly approved the doubtful aspects of the study.
Before submitting, authors should make their study approved
by the relevant research ethics committee or institutional review
board. If human participants were involved, manuscripts must be
accompanied by a statement that the experiments were undertaken
with the understanding and appropriate informed consent of each.
Any personal item or information will not be published without ex-
plicit consents from the involved patients. If experimental animals
were used, the materials and methods (experimental procedures)
section must clearly indicate that appropriate measures were taken
to minimize pain or discomfort, and details of animal care should

be provided.

SUBMISSION OF MANUSCRIPTS

Manuscripts should be typed in 1.5 line spacing and 12 pt. Book
Antiqua with ample margins. Number all pages consecutively, and
start each of the following sections on a new page: Title Page, Ab-
stract, Introduction, Materials and Methods, Results, Discussion,
Acknowledgements, References, Tables, Figures, and Figure Leg-
ends. Neither the editors nor the publisher are responsible for the
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opinions expressed by contributors. Manuscripts formally accepted
for publication become the permanent property of Baishideng
Publishing Group Co., Limited, and may not be reproduced by any
means, in whole or in part, without the written permission of both
the authors and the publisher. We reserve the right to copy-edit and
put onto our website accepted manuscripts. Authors should follow
the relevant guidelines for the care and use of laboratory animals
of their institution or national animal welfare committee. For the
sake of transparency in regard to the performance and reporting of
clinical trials, we endorse the policy of the ICMJE to refuse to pub-
lish papers on clinical trial results if the trial was not recorded in a
publicly-accessible registry at its outset. The only register now avail-
able, to our knowledge, is http://www.clinicaltrials.gov sponsored
by the United States National Library of Medicine and we encour-
age all potential contributors to register with it. However, in the case
that other registers become available you will be duly notified. A
letter of recommendation from each author’s organization should
be provided with the contributed article to ensure the privacy and
secrecy of research is protected.

Authors should retain one copy of the text, tables, photographs
and illustrations because rejected manuscripts will not be returned
to the author(s) and the editors will not be responsible for loss or
damage to photographs and illustrations sustained during mailing;

Online submissions

Manuscripts should be submitted through the Online Submission
System at: http:/ /www.wignet.com/esps/. Authots are highly recom-
mended to consult the ONLINE INSTRUCTIONS TO AUTHORS
(http:/ /www.wignet.com/1948-9366/¢_info_20100305152206.htm)
before attempting to submit online. For assistance, authors encoun-
tering problems with the Online Submission System may send an
email describing the problem to wigs@wijgnet.com, or by telephone:
+86-10-85381891. If you submit your manuscript online, do not
make a postal contribution. Repeated online submission for the same
manuscript is strictly prohibited.

MANUSCRIPT PREPARATION

All contributions should be written in English. All articles must be
submitted using word-processing software. All submissions must be
typed in 1.5 line spacing and 12 pt. Book Antiqua with ample mar-
gins. Style should conform to our house format. Required informa-
tion for each of the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of less than 6 words should be
provided.

Authorship: Authorship credit should be in accordance with the
standard proposed by International Committee of Medical Journal
Editors, based on (1) substantial contributions to conception and
design, acquisition of data, or analysis and interpretation of data; (2)
drafting the article or revising it critically for important intellectual
content; and (3) final approval of the version to be published. Au-
thors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete
name of institution, city, province and postcode. For example, Xu-
Chen Zhang, Li-Xin Mei, Department of Pathology, Chengde Medi-
cal College, Chengde 067000, Hebei Province, China. One author may
be represented from two institutions, for example, George Sgourakis,
Department of General, Visceral, and Transplantation Surgery, Es-
sen 45122, Germany; George Sgourakis, 2nd Surgical Department,
Korgialenio-Benakio Red Cross Hospital, Athens 15451, Greece

Author contributions: The format of this section should be: Author
contributions: Wang CL and Liang L. contributed equally to this work;
Wang CL, Liang I, Fu JE Zou CC, Hong F and Wu XM designed
the research; Wang CL, Zou CC, Hong F and Wu XM performed the
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research; Xue JZ and Lu JR contributed new reagents/analytic tools;
Wang CL, Liang L. and Fu JF analyzed the data; and Wang CL, Liang
L and Fu JF wrote the paper.

Supportive foundations: The complete name and number of sup-
portive foundations should be provided, e.g. Supported by National
Natural Science Foundation of China, No. 30224801

Correspondence to: Only one corresponding address should be
provided. Author names should be given first, then author title, af-
filiation, the complete name of institution, city, postcode, province,
country, and email. All the letters in the email should be in lower case.
A space interval should be inserted between country name and email
address. For example, Montgomery Bissell, MD, Professor of Medi-
cine, Chief, Liver Center, Gastroenterology Division, University of
California, Box 0538, San Francisco, CA 94143, United States. mont-
gomerybissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +, country
number, district number and telephone or fax number, e.g Tele-
phone: +86-10-85381891 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review. Nor-
mally, three experts are invited for each article. Decision on accept-
ance is made only when at least two experts recommend publication
of an article. All peer-reviewers are acknowledged on Express Sub-
mission and Peer-review System website.

Abstract

There are unstructured abstracts (no less than 200 words) and struc-
tured abstracts. The specific requirements for structured abstracts
are as follows:

An informative, structured abstract should accompany each
manuscript. Abstracts of original contributions should be struc-
tured into the following sections: AIM (no more than 20 words;
Only the purpose of the study should be included. Please write the
Aim in the form of “To investigate/study/...”), METHODS (no
less than 140 words for Original Articles; and no less than 80 words
for Brief Articles), RESULTS (no less than 150 words for Original
Articles and no less than 120 words for Brief Articles; You should
present P values where appropriate and must provide relevant data
to illustrate how they were obtained, e.g. 6.92 £ 3.86 »s 3.61 * 1.67,
P < 0.001), and CONCLUSION (no more than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus, which
reflect the content of the study.

Core tip

Please write a summary of less than 100 words to outline the most
innovative and important arguments and core contents in your paper
to attract readers.

Text

For articles of these sections, original articles and brief articles, the
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and DIS-
CUSSION, and should include appropriate Figures and Tables. Data
should be presented in the main text or in Figures and Tables, but not
in both. The main text format of these sections, editotial, topic high-
light, case teport, lettets to the editors, can be found at: http://www.
wjgnet.com/1948-9366/¢_info_list htm.

1llustrations

Figures should be numbered as 1, 2, 3, e#., and mentioned clearly in
the main text. Provide a brief title for each figure on a separate page.
Detailed legends should not be provided under the figures. This part
should be added into the text where the figures are applicable. Keep-
ing all elements compiled is necessary in line-art image. Scale bars
should be used rather than magnification factors, with the length of
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the bar defined in the legend rather than on the bar itself. File names
should identify the figure and panel. Avoid layering type directly over
shaded or textured areas. Please use uniform legends for the same
subjects. For example: Figure 1 Pathological changes in atrophic gas-
tritis after treatment. A: ..; B: ..; C: ;D Ee L Fr GrLLlere Ttis
our principle to publish high resolution-figures for the E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, ¢#., and mentioned
clearly in the main text. Provide a brief title for each table. Detailed
legends should not be included under tables, but rather added into
the text where applicable. The information should complement,
but not duplicate the text. Use one horizontal line under the title, a
second under column heads, and a third below the Table, above any
footnotes. Vertical and italic lines should be omitted.

Notes in tables and illustrations

Data that ate not statistically significant should not be noted. ‘P < 0.05,
"P < 0.01 should be noted (P > 0.05 should not be noted). If there
are other seties of P values, P < 0.05 and “P < 0.01 are used. A third
series of P values can be expressed as “P < 0.05 and ‘P < 0.01. Other
notes in tables or under illustrations should be expressed as 'E,’E°F;
or sometimes as other symbols with a superscript (Arabic numer-
als) in the upper left corner. In a multi-curve illustration, each curve
should be labeled with @, o, m, O, A, /\, ¢, in a certain sequence.

Acknowledgments

Brief acknowledgments of persons who have made genuine contri-
butions to the manuscript and who endorse the data and conclusions
should be included. Authors are responsible for obtaining written
permission to use any copyrighted text and/or illustrations.

REFERENCES

Coding system

The author should number the references in Arabic numerals ac-
cording to the citation order in the text. Put reference numbers in
square brackets in superscript at the end of citation content or after
the cited author’s name. For citation content which is part of the
narration, the coding number and square brackets should be typeset
normally. For example, “Crohn’s disease (CD) is associated with
increased intestinal permeability!?”, Tf references are cited directly
in the text, they should be put together within the text, for example,
“From references"”**", we know that...”

When the authors write the references, please ensure that the
order in text is the same as in the references section, and also ensure
the spelling accuracy of the first author’s name. Do not list the same
citation twice.

PMID and DOI

Pleased provide PubMed citation numbers to the reference list, e.g.
PMID and DOJI, which can be found at http://www.ncbi.nlm.nih.
gov/sites/entrez?db=pubmed and http://www.ctossref.org/Simple-
TextQuery/, respectively. The numbers will be used in E-version of
this journal.

Style for journal references

Authors: the name of the first author should be typed in bold-faced
letters. The family name of all authors should be typed with the initial
letter capitalized, followed by their abbreviated first and middle ini-
tials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-Rong
Pan as Pan BR). The title of the cited article and italicized journal title
(journal title should be in its abbreviated form as shown in PubMed),
publication date, volume number (in black), start page, and end page
[PMID: 11819634 DOTI: 10.3748/wjg.13.5396].

Style for book references
Authors: the name of the first author should be typed in bold-faced
letters. The surname of all authors should be typed with the initial let-
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ter capitalized, followed by their abbreviated middle and first initials.
(For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-Rong Pan
as Pan BR) Book title. Publication number. Publication place: Publica-
tion press, Year: start page and end page.

Format

Journals

English jonrnal article (list all anthors and include the PNIID where applicable)

1 Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J,
Kubale R, Feuerbach S, Jung E Evaluation of quantitative con-
trast harmonic imaging to assess malignancy of liver tumors:
A prospective controlled two-center study. World | Gastroenterol
2007; 13: 6356-6364 [PMID: 18081224 DOL: 10.3748/wjg13.
6356]

Chinese journal article (list all anthors and include the PMID where applicable)

2 Lin GZ, Wang X7, Wang P, Lin ], Yang FD. Immunologic ef-
fect of Jianpi Yishen decoction in treatment of Pixu-diarrhoea.
Shijie Huaren Xiaohna Zazhi 1999; T: 285-287

In press

3 Tian D, Araki H, Stahl E, Bergelson J, Kreitman M. Signature
of balancing selection in Arabidopsis. Proc Nat/ Acad Sci USA
20006; In press

Organization as anthor

4 Diabetes Prevention Program Research Group. Hyperten-
sion, insulin, and proinsulin in participants with impaired glu-
cose tolerance. Hypertension 2002; 40: 679-686 [PMID: 12411462
DOI:10.1161/01.HYP.0000035706.28494.09]

Both personal authors and an organization as anthor

5  Vallancien G, Emberton M, Harving N, van Moorselaar RJ;
Alf-One Study Group. Sexual dysfunction in 1, 274 Euro-
pean men suffering from lower urinary tract symptoms. | Uro/
2003; 169: 2257-2261 [PMID: 12771764 DOI1:10.1097/01 ju.
0000067940.76090.73]

No anthor given

6 2lst century heart solution may have a sting in the tail. BM]
2002; 325: 184 [PMID: 12142303 DOI:10.1136/bm;.325.
7357.184]

Volume with supplenment

7 Geraud G, Spierings EL, Keywood C. Tolerability and safety
of frovatriptan with short- and long-term use for treatment of
migraine and in comparison with sumatriptan. Headache 2002;
42 Suppl 2: §93-99 [PMID: 12028325 DOI:10.1046/j.1526-
4610.42.52.7.x]

Issue with no volume

8  Banit DM, Kaufer H, Hartford JM. Intraoperative frozen sec-
tion analysis in revision total joint arthroplasty. Clin Orthep Relat
Res 2002; (401): 230-238 [PMID: 12151900 DOI:10.1097/0000
3086-200208000-00026]

No volune or issue

9 Outreach: Bringing HIV-positive individuals into care. HRSA
Careaction 2002; 1-6 [PMID: 12154804]

Books

Personal anthor(s)

10  Shetlock S, Dooley J. Diseases of the liver and billiary system.
9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296

Chapter in a book (list all anthors)

11 Lam SK. Academic investigator’s petspectives of medical treat-
ment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer disease:
investigation and basis for therapy. New York: Marcel Dekker,
1991: 431-450

Aunthor(s) and editor(s)

12 Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd
ed. Wieczorek RR, editor. White Plains (NY): March of Dimes
Education Services, 2001: 20-34

Conference proceedings

13 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours
V. Proceedings of the 5th Germ cell tumours Conference; 2001
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56

Conference paper

14 Christensen S, Oppacher F An analysis of Koza's computa-
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tional effort statistic for genetic programming, In: Foster JA,
Lutton E, Miller |, Ryan C, Tettamanzi AG, editors. Genetic
programming, EuroGP 2002: Proceedings of the 5th European
Conference on Genetic Programming; 2002 Apr 3-5; Kinsdale,
Ireland. Berlin: Springer, 2002: 182-191

Electronic journal (list all authors)

15 Morse SS. Factors in the emergence of infectious diseases.
Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05;
1(1): 24 screens. Available from: URL: http://www.cdc.gov/
ncidod/eid/index.htm

Patent (list all authors)

16 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee. Flex-
ible endoscopic grasping and cutting device and positioning tool
assembly. United States patent US 20020103498. 2002 Aug 1

Statistical data
Write as mean = SD or mean * SE.

Statistical expression

Express 7test as # (in italics), F test as I (in italics), chi square test as xz
(in Greek), related coefficient as r (in italics), degree of freedom as v (in
Greek), sample number as # (in italics), and probability as P (in italics).

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pressure,
p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h, blood
glucose concentration, ¢ (glucose) 6.4 + 2.1 mmol/L; blood CEA mass
concentration, p (CEA) = 8.6 24.5 pg/L; CO, volume fraction, 50
mL/L CO,, not 5% CO,; likewise for 40 g/L formaldehyde, not 10%
formalin; and mass fraction, 8 ng/g, ef. Arabic numerals such as 23,
243, 641 should be read 23243 641.

The format for how to accurately write common units and quan-
tums can be found at: http:/ /www.wjgnet.com/1948-9366/¢_info_
20100312191949.htm.

Abbreviations

Standard abbreviations should be defined in the abstract and on first
mention in the text. In general, terms should not be abbreviated un-
less they are used repeatedly and the abbreviation is helpful to the
reader. Permissible abbreviations are listed in Units, Symbols and Ab-
breviations: A Guide for Biological and Medical Editors and Authors
(Ed. Baron DN, 1988) published by The Royal Society of Medicine,
London. Certain commonly used abbreviations, such as DNA, RNA,
HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR, CSF, IgG,
ELISA, PBS, ATP, EDTA, mAb, can be used directly without further

explanation.

Italics

Quantities: # time or temperature, ¢ concentration, 4 area, /length, 7
mass, I volume.

Genotypes: gyrA, arg 1, ¢ mye, ¢ fos, ete.

Restriction enzymes: EwRI, Hindl, BanHI, Kbo 1, Kpn 1, ete.

Biology: H. pylori, E coli, ett.

Examples for paper writing
All types of articles’ writing style and requitement will be found in the
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link: http:/ /www.wjgnet.com/esps/NavigationInfo.aspxrid=15

SUBMISSION OF THE REVISED MANUSCRIPTS
AFTER ACCEPTED

Authors must revise their manuscript carefully according to the
revision policies of Baishideng Publishing Group Co., Limited. The
revised version, along with the signed copyright transfer agreement,
responses to the reviewers, and English language Grade B certificate
(for non-native speakers of English), should be submitted to the
online system via the link contained in the e-mail sent by the editor.
If you have any questions about the revision, please send e-mail to
esps@wijgnet.com.
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