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Abstract

AIM: To evaluate patients with proximal rectal cancer
(PRC) (> 6 cm up to 12 cm) and distal rectal cancer
(DRC) (0 to 6 cm from the anal verge).

METHODS: Two hundred and eighteen patients (120
male, 98 female, median age 58 years, range 19-
88 years) comprised 100 with PRC and 118 with DRC.
The proportion of T1, T2 vs T3, T4 stage cancers was
similar in both groups (PRC: T1+T2 = 29%; T3+T4 =
71% and DRC: T1+4T2 = -31%; T3+T4 = 69%). All
patients had cancer confined to the rectum - those with
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synchronous distant metastasis were excluded. Surgical
resection was with curative intent with or without pre-
operative chemoradiation (c-RT). Follow-up was for a
median of 35 mo (range: 12 to 126 mo). End points
were: 30 d mortality, complications of operation, micro-
scopic tumour- free margins, resection with a tumour-
free circumferential margin (CRM) of 1 to 2 mm and
> 2 mm, local recurrence, survival and the permanent
stoma rate.

RESULTS: Overall 30-d mortality was 6% (12): PRC 7
% and DRC 4%. Postoperative complications occurred
in 14% with PRC compared with 21.5% with DRC, uri-
nary retention was the complication most frequently re-
ported (PRC 2% vs DRC 9%, P = 0.04). Twelve percent
with PRC compared with 37% with DRC were subjected
to preoperative c-RT (P = 0.03). A tumour-free CRM of
1to 2 mm and > 2 mm was reported in 93% and 82%
with PRC and 88% and 75% with DRC respectively (PRC
vs DRC, P > 0.05). However, local recurrence was 5%
for PRC vs 11% for DRC (P < 0.001). Three and five
years survival was 65.6% and 60.2% for PRC vs 67%
and 64.3% for DRC respectively. No patient with PRC
and 23 (20%) with DRC received an abdomino-perineal
resection.

CONCLUSION: PRC and DRC differ in the rate of ab-
domino-perineal resection, post-operative urinary reten-
tion and local recurrence. Survival in both groups was
similar.

© 2011 Baishideng. All rights reserved.

Key words: Rectal cancer; Pre-operative chemoradia-
tion; Inter-sphincteric resection; Local recurrence; Sur-
vival

Peer reviewer: Gregory Peter Sergeant, MD, Department of
General Surgery, University Hospital Leuven, Herestraat 49,
Leuven B-3000, Belgium; Joseph M Plummer, MD, Department
of Surgery, University of the West Indies, Kingston 7, Jamaica
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INTRODUCTION

The aims of treatment for rectal cancer ate first, to achieve
curative resection and second, to restore bowel continu-
ity, thus avoiding a long term stoma. Compared with the
developed wortld, in the developing world, most patients
adjust less satisfactorily to an abdominal stoma because
of socio-economic constraints and the lack of stoma
care nurses in many partsm. Cancer of the left side of the
colon and rectum constitutes the majority of large bowel
cancer in Southern Asia. Of these, most cancers ate to
be found in the rectum, approximately 60% in the lower
rectum between 0 and 6 cm from the anal Vergem.

Historically, surgical operation for cancer of the
lower rectum has been abdomino-perineal excision of
the rectum”. With development of stapling technology
and reduction in the minimum safe distal resection mat-
gin to one centimetre in favourable tumours, the rate of
restorative resection for distal rectal cancer (DRC) has
increased™. More recent developments that have further
enhanced the feasibility of restorative resection are the
use of pre-operative chemoradiation (c-RT) and the
technique of intersphincteric resection!”.

Data from Japan have shown that cancers of the
lower rectum, more than cancer of the proximal rectum,
tend to spread to nodes of the inferior mesenteric group
as well as drain iz the internal iliac nodes™. Some have
shown internal iliac nodal involvement in up to 15 pet-
cent of cancers of the lower rectum. Compared with
cancer of the proximal rectum, surgical operation for
cancer of the lower rectum is likely to be associated with
a greater rate of local recurrence in the pelvis because of
untreated internal iliac nodes. Currently, the only avail-
able approaches to treatment of rectal cancer-involved
internal iliac nodes are either pelvic lymphadenectomy or
pre-operative c-RT. Thus, cancer of the proximal rectum
is likely to be different from cancer of the distal rectum.
The aim of our prospective study was to compare the
rate of curative resection, local recurrence within the pel-
vis and survival in patients having surgical resection for
proximal rectal cancer (PRC) (> 6 cm and up to 12 cm
from the anal verge) »s DRC (0 to 6 cm from the anal
verge). We also assessed the proportion of permanent
stomas that were received by patients having surgery for
PRC and DRC.

MATERIALS AND METHODS

From June 1995 to April 2008 two hundred and eighteen
patients [120 male (55%), 98 female (45%); median age
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Table 1 Comparison of patients with proximal and distal rec-

tal cancer

Proximal rectal Distal rectal
cancer (7 = 100) cancer (n = 118)

Criteria

Age (median, range, yr) 60 (23 -88) 57 (19 - 85)
Gender
Male 54 66
Female 46 52
ASA status
1 26 32
11 50 68
111 20 16
v 4 2
Type of operation
Elective 80 113
Urgent/emergent 20 5
Mean height of lower limit of 10.5 45

tumor from anal verge (cm)

ASA: American Society of Anesthesia.

58 years, range 19 to 88 years] with rectal cancer confined
to the pelvis, without known distal metastasis, under-
went surgical treatment at the North Colombo Teaching
Hospital (Table 1). Some one hundred (46%; 54 male,
46 female) had cancer > 6 cm from the anal verge (PRC)
compared with 118 (54%; 66 male, 52 female) with can-
cer between 0 and 6 cm from the anal verge (DRC). We
chose a limit of 6 cm from the anal verge to determine
DRC because rectal cancer at this level would require
complete removal of the rectum with a distal tumour-free
margin of one to two cm with total mesorectal excision in
all cases, unlike in some high PRCs, where it would suffice
to remove only a part of the mesorectum'”, Also, in addi-
tion to mesorectal spread of rectal cancer as a cause for
local recurrence, rectal cancer between 0 and 6 cm from
the anal verge is likely to spread to internal iliac nodes as
well as to mesenteric nodes, unlike in PRC which spreads
proximally to the mesenteric group of nodes™.

All patients were evaluated by comprehensive his-
tory and physical examination. Digital rectal examination
was performed to assess tumour fixity and distance of
tumour from the anal verge was also measured by rigid
proctoscopy. Clinical assessment of the anal sphincter was
performed by digital assessment of resting and squeezing
anal tone. The proximal colon was examined to exclude
synchronous polyps, tumour or polyposis syndromes
and a biopsy of the tumour was obtained, morphology
of the tumour documented and endoluminal ultrasound
performed at the time of colonoscopy. Further investiga-
tion consisted of standard haematology and biochemical
evaluation. Radiological investigations consisted of chest
X-ray and trans-abdominal ultrasound and, from 2003,
combined computerized tomography (CT) or magnetic
resonance imaging (MRI) of the abdomen and pelvis.
All patients were counseled by a stoma care nurse, stoma
sites were marked preoperatively and the operation was
performed after bowel preparation using polyethylene
glycol 24 h preoperation, except in those presenting with
obstruction or perforation.

August 27,2011 | Volume 3 | Issue 8 |
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Neoadjuvant c-RT

Patients with T3 or T4 tumours, as judged by endo-lumi-
nal US or CT/MR, were given preoperative irradiation
which consisted of 5040 cGy delivered in fractions of
180 cGy per day, 5 d per week. 5-Fluorouracil was given
concomitantly in a 120 h continuous intravenous infusion
at a dose of 1000 mg/rn2 of body-surface area per day
during the first and fifth weeks of radiotherapy. Surgery
was performed 6 wk from completion of chemo-radia-
tion following restaging of the disease. Those with PRC
received preoperative c-RT on a selective basis: bulky
tumours observed to involve the circumferential margin
(CRM) on magnetic resonance scan and tumours that in-
volved the circumference of the lumen.

Operative technique

Operations were performed under general anaesthesia
with intermittent positive pressure ventilation. Patients
were positioned in the modified Lloyd- Davies position
with a 15 to 30 reverse Trendelenberg tilt. Preoperatively,
patients received prophylactic antibiotics, an urethral
catheter was inserted and the rectum washed with 250
ml of 5% povidone iodine solution. The abdomen was
incised in the lower midline to gain access to the petito-
neal cavity. Proximal extension of the incision was neces-
sary if mobilization of the splenic flexure was deemed
essential at operation, particularly if the tumour was ex-
tra-peritoneal and an extended low anterior resection was
planned, as in the case of most DRCs. We performed
total mesorectal excision in all distal rectal tumours. Most
tumours in the upper rectum, that is, rectum enveloped
by peritoneum, were managed surgically by division of
the rectum at least 2 cm distal to the tumour but with
mesorectal excision 5 cm distal to the lower limit of the
tumour. In all cases, we performed nerve sparing resec-
tions as described previously". In anterior wall rectal
tumours we incorporated Denonvilliet’s fascia in men
or a cuff of posterior vaginal wall in women to ensure a
curative resection. Postoperatively, after stabilization of
vital signs and satisfactory postoperative pain control was
achieved, all patients were managed either in an intensive
care or high dependency unit for 24 to 48 h before trans-
fer to a general ward.

Technique of inter-sphincteric resection

Inter-sphincteric resection was performed through the
anus with the aid of a ‘Lone Stat’ (Lone Star Medical
Products, Inc., Stafford, Texas, USA) retractor. The lower
limit of the tumour was visualized trans-anally and a dis-
tal margin of at least 1 cm was marked by electrocautery.
The incision at this predetermined site was deepened to
enter the inter-sphincteric space. Inter-sphincteric dissec-
tion, usually commenced at or below the dentate line and
incorporated part of or, sometimes, the whole internal
anal sphincter, approached the lowermost limit of ano-
rectal mobilisation to reach the pelvic floor by abdominal
dissection in the inter-sphincteric space, wide of the tu-
mout. The mobilized rectum with the tumour was then
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delivered zza the anal canal. Reconstruction was achieved
by handsewn trans-anal, colo-anal anastomosis with 3/0
polyglactin 910 sutures. A diverting loop ileostomy was
performed: in all patients with DRC who underwent res-
toration of intestinal continuity; in those with PRC, after
pre-operative c-RT, where there was a positive air leak
test during insufflation of the anastomosis under water
in the pelvis; or where the surgeon deemed it necessary
because of excessive bleeding during the operation.

Definition of level of anterior resection

The levels of resection employed in this study are as de-
scribed previouslym. Accordingly, high anterior resection
is defined as resection where the level of anastomosis is
proximal to 10 cm from the anal verge. Anterior resection
is where the anastomosis is less than 10 cm from the anal
verge but above the level of the pelvic floor where a part
of the distal rectum is left in place. A low anterior resec-
tion is defined as an anastomosis at the level of the pelvic
floot. It is an extended low anterior resection, when a
colo-anal anastomosis followed inter sphincteric resec-
tion in which the anastomosis was within the anal canal.
Thus, PRC was treated either by high anterior resection
or anterior resection whilst all DRC patients received ei-
ther a low antetior resection or an extended low antetrior
resection. A proportion received either Hartmann’s resec-
tion or an abdomino-perineal resection of the rectum.

Follow up

All patients were followed up at the outpatient clinic at
2 wk, 4 wk and at 3 monthly intervals for 3 years. Subse-
quently, patients were followed at 6 monthly intervals up
to 5 years and in the absence of recurrent cancer, annu-
ally thereafter. Serum CEA was measured at each follow-
up visit. Chest X-ray, CT scan of the abdomen to evalu-
ate the liver and colonoscopy were undertaken at the end
of the first and the second year. Thereafter, patients were
advised to follow standard colonoscopy protocols for
those at average risk of colorectal cancer'”. Those who
had had restorative proctocolectomy with an ileal pouch
were assessed by pouchoscopy.

Local recurrence in the pelvis was confirmed if there
was histologically proven cancer present in the pelvis ei-
ther by fine needle aspiration, trucut biopsy or histopatho-
logical examination of a resected specimen. Median fol-
low up after operation was 35 mo (range 12 to 126 mo).
In cases of loss to follow up, survival was evaluated up to
the time of the last documented visit.

End points

The endpoints of our study were: mortality at 30 d post-
operation, morbidity (anastomotic leakage, pelvic sepsis,
wound infection, chest infection and urine retention);
curative resection, where all margins (proximal, distal and
CRMs) were histologically free of tumour (RO) »s resec-
tion with at least one margin involved by tumour (R1);
local recurrence in the pelvis; and overall survival. Con-
cerning CRM of resection, we evaluated resection rates in
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Wijenayake W et a/. Analysis of proximal and distal rectal cancer

Table 2 Complications of operation for rectal cancer n (%)

Location Proximal rectal Distal rectal

complication cancer (7 = 100) cancer (7 = 118)

Urinary retention 2(2) 11 (9.3) P =041
Chest infection 4(4) 4(3.4)

Wound infection 3(3) 2(1.7)

Pelvic abscess 3(3) 1(0.8)

Anastomotic leak’ 2 (2.5) 7 8)

"In consideration of anastomotic leakage, those who had had a Hartmann
operation, Paul-Mickulicz procedure and trans-anal resection in the
proximal rectal cancer group (n = 21) and abdomino-perineal resection
and trans-anal resection in the distal rectal cancer group (n = 29) were
excluded; “Fisher’s exact test.

Table 3 Operative procedures for rectal cancer in 218 patients

Operation Proximal rectal Distal rectal
cancer cancer
High anterior resection of rectum 23 (23) 0(0)
Anterior resection of rectum 99 3(25)
Low anterior resection or extended low 44 (44) 75 (63.5)
anterior resection
Abdomino-perineal excision of rectum 0(0) 23 (19.5)
Hartmann'’s operation 16 (16) 5(4.2)
Paul Mickulicz operation 4(4) 0(0)
Subtotal colectomy 1(1) 4(34)
Restorative proctocolectomy with ileal 2(2) 7 (6)
anal pouch anastomosis
Transanal resection 1(1) 1(0.8)
Total 100 (100) 118 (100)

a microscopic margin free of tumour for > 1 mm but <
2 mm and > 2 mm separately. Also, the rate of permanent
stomas was compared between operations for PRC and

DRC.

Statistical analysis

Data have been presented as either median and range or
mean and standard deviation. Differences between PRC
and DRC have been compared using the % test and Fish-
er’s exact test in case of a number less than 5. Operative
data have been compared with one way ANOVA using
SPSS version 16 (SPSS, Chicago, USA). Significance was
assigned to a P-value of less than 0.05. Survival was anal-
ysed using Kaplan-Meier curves. The study was approved
by the National Research Council and the University of
Kelaniya.

RESULTS

The mean distance of the lower margin of the tumour
from the anal verge for PRC was 10.5 cm and for DRC,
4.5 cm. Opverall, peri-operative mortality (deaths within
30 d of operation) was 6% [PRC 7 (7%), DRC 5 (4%)].
The most common complication encountered was uri-
nary retention in 2 (2%) in PRC and 11 (9% in the DRC
group (P = 0.041, Fisher’s exact test). Surgical wound site
infection, chest infections, anastomotic leakage and pelvic
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abscess formation were among other reported complica-
tions and were similar in both groups (Table 2). Mean op-
eration time for PRC was 212 min (SD £ 48) »s 237 min
(SD £ 43) for DRC (P = 0.011, one way ANOVA). Mean
operative blood loss was 691 mL (SD * 306) and 959 mL
(SD * 425) respectively for PRC »s DRC (P = 0.002, one
way ANOVA). Use of preoperative chemo-radiation had
no significant bearing on the operation time but was asso-
ciated with greater operative blood loss [c-RT; 986 mL SD
+ 438 vs no ¢-RT 803 mL SD % 378 (P = 0.034, one way
ANOVA]. Compared with PRC 12 (12%), significantly
morte patients with DRC 44 (37%) were subjected to pre-
operative c-RT (XZ: 18.2, P = 0.034).

The type of operation performed is shown in Table 3.
In all, 62 (28%) patients with DRC underwent inter-
sphincteric resection and reconstruction. Abdomino-
perineal excision with a permanent colostomy was under-
taken exclusively in those with DRC, 23 (19%) (Table 3).
A proximal diverting loop ileostomy was performed in 47
of 79 (59%) with PRC receiving a primary anastomosis
and in 86 of 89 (96%) patients with DRC who received a
primary anastomosis (P < 0.001, XZ test). In the majority,
PRC 33 (70%) and DRC 70 (81%), the ileostomy was re-
versed at 3 mo. The rate of permanent colostomy in our
study is low; none in the PRC group received abdomino-
perineal excision, while a colostomy following Hartmann
operation was performed in sixteen with PRC and five
with DRC, eighty percent of which have been reversed,
leaving only four with a stoma likely to remain perma-
nently. In patients with DRC, 23 (20%) received a perma-
nent stoma consequent to abdomino-perineal excision.
Thus 27 (12%) patients of 218 were left with a permanent
colostomy.

Histological features of the resected specimen of rec-
tal cancer are shown in Table 4. For CRM of clearance,
a microscopic margin free of cancer greater than 2 mm,
RO resection rates were 82 (82%) for PRCs and 89 (75%0)
for DRCs. If 2 CRM of 1 to 2 mm was considered, the
rate of margin-free resection was 93 (93%) for PRC and
104 (88%) for DRC. There was no significant difference
between the proportion of Rl resections for PRC and
DRC [PRC 18 (18%) »s DRC 29 (25%), P = 0.513, y°].

Overall, local recurrence was seen in 8% (18) of pa-
tients: 5% (5) PRC »s 11% (13) DRC, P = 0.001, XZ. Seven-
teen patients (92%) developed local recurrence within the
first 3 years after operation and 1 (8%), after 5 years. Only
3 of eighteen (17%) developed anastomotic recurrence.
In the remaining 15 (83%) local recurrence was extra-
anastomotic. For PRC and DRC, metachronous liver and
lung metastasis (> 6 mo after operation) was seen in thir-
teen (6%) and three (1.25%) patients respectively. Overall
survival at 3 years (65.6% vs 67%; Kaplan-Meier P = 0.553)
and at 5 years (60.2% o5 64.3%; Kaplan-Meier P = 0.254)

was similar (Figure 1).

DISCUSSION

In this study, which compared patients with PRC and
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Table 4 Histological characteristics of patients with proximal

and distal rectal cancer

Histological criteria Proximal rectal cancer Distal rectal cancer

(100) (118)

Differentiation'

Well 21 (21) 17 (14)

Moderate 69 (69) 83 (70)

Poor 8(8) 10 (9)
Presence of mucin

Mucinous 5(5) 9(8)

Signet ring 0(0) 1)
Tumour stage’

T1 909 8(7)

T2 20 (20) 28 (24)

T3 57 (57) 66 (56)

T4 14 (14) 16 (14)
Node stage’

NO 58 (58) 58 (49)

N1 15 (15) 30 (25)

N2 21 (21) 28 (24)

N3 3(3) 0(0)

'Degree of differentiation not included in 10 patients (proximal rectal
cancer 2 and distal rectal cancer 8) who showed complete tumour
regression following pre operative chemoradiation; “Reported T stage
in those having neo-adjuvant therapy is stage before chemoradiation;
’Data regarding 5 patients have been withheld because either < 12
nodes were reported (n = 2) or no nodes were found after pre-operative
chemoradiation (1 = 3).

DRC, the overall mortality of 6 percent is comparable
with a recent report of 8 percent from the United King-
dom". Furthermore, data from this study examined lo-
cal recurrence rates for rectal cancer during a petriod of
transition, where, preoperative c-RT was used as adjuvant
therapy on a selective basis. Thus in our study, those with
T stage I or IV rectal cancer and those with DRC were
more likely to receive pre-operative c-RT compared with
similar tumours in the proximal rectum. Earlier stage tu-
mours were treated by surgical resection of the rectum
without pre-operative c-RT, employing total mesorectal
excision, to achieve oncologically curative circumferential
and distal resection margins as proposed by Heald e a”.
All those with metastasis to the liver or lung at the time
of operation were excluded from analysis. Despite similar
rates of curative resection of PRC and DRC, our study
has shown that the rate of local recurrence after curative
sutgical resection of PRC was significantly less than that
following resection of cancer of the distal rectum (5% s
11%), which is similar to data from the Swedish cancer
registry' . The overall local recurrence rate of five per-
cent for PRC is acceptable and is unlikely to be reduced
further by irradiation. The disadvantages of pre-operative
irradiation, such as postoperative anastomotic leakagem
and the interval after completion of ¢-RT up to the time
of surgical excision, are likely to outweigh the benefits of
reducing local recurrence any further in these patients.
Thus surgical resection alone will remain the key factor in
minimising local recurrence in PRC.

By contrast, pre-operative c-RT which is followed
by surgical resection is likely to be of greater benefit in
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Figure 1 Kaplan Meier predicted 5 years survival curves for proximal
rectal cancer and distal rectal cancer. The result indicates no significant dif-
ference in survival between the two study groups.

patients with cancer of the distal rectum; the randomized
controlled trial by Sauer e# al” has shown the efficacy of
this modality in reducing local recurrence rates for rectal
cancer staged T3 or T4"". Furthermore, Fujita ez 2/* have
shown involvement of nodes of the internal iliac group
in up to fifteen percent of patients with DRC. Conven-
tional surgical resection does not remove internal iliac
nodes and our data may be contributory to the sugges-
tion of extra-rectal pelvic nodal recurrence in low rectal
cancer since most local pelvic recurrences were extra-
anastomotic. Thus, local recurrence in the pelvis may
arise from either incomplete circumferential resection
or cancer in iliac nodes, a factor that may be better con-
trolled with pre-operative chemo-radiation. Abdomino-
perineal resection was only required in those with DRC.
Most, with cancer proximal to six centimetres from the
anal verge, were managed surgically by restorative resec-
tion except in circumstances where a Hartmann’s pro-
cedure was deemed necessary. The overall rate of a pet-
manent stoma was low. We believe that multi-disciplinary
involvement in planning treatment before operation, pro-
tocol based management by high volume specialist teams
and new techniques such as inter-sphincteric resection
have contributed to a low stoma rate.

In conclusion, in our study, PRC differed from DRC.
No patient with PRC required abdomino-perineal re-
section and, more importantly, local recurrence rate of
cancer in the proximal rectum was significantly less than
that of DRC. Utinary retention was more frequent after
surgery for DRC compared with PRC. However survival
was similar in both groups. In consideration of outcome
trials, except for survival analysis, it would be useful to
stratify rectal cancer as proximal and distal cancer.

COMMENTS

Background

Rectal cancer comprises the majority of large bowel cancers in the developing
world. Local recurrence of rectal cancer after curative resection is the most
dreaded complication. Surgical treatment has been based on anatomic division
of the rectum as high, middle and low. However, local spread of proximal rectal

August 27,2011 | Volume 3 | Issue 8 |



Wijenayake W et a/. Analysis of proximal and distal rectal cancer

cancer (PRC) has been to inferior mesenteric nodes and spread of distal rectal
cancer (DRC) mostly to middle rectal and inferior rectal nodes, referred to as
pelvic nodes. The latter, cannot be addressed by surgical resection alone. Pre-
operative chemoradiation (c-RT), in addition to down-staging and downsizing
rectal cancer, may have a role in treatment of surgically unresected pelvic
lymph nodes.

Research frontiers

In this study, the authors have considered rectal cancer as proximal or distal
based on a point 6¢cm from the anal verge of the lowermost edge of the tumour.
Despite the use of c-RT before operation in a majority of DRCs (0 to 6 cm from
the anal verge), the authors have shown that curative, microscopic resection and
consequently local recurrence of rectal cancer, remains significantly greater in
DRC compared with PRC (6 to 12 cm from the anal verge).

Innovations and breakthroughs

New methods are required to better treat cancer of the distal rectum. Current
studies are evaluating this by allowing for a longer time interval between com-
pletion of c-RT and surgical removal of the rectum, so as to enable apoptosis of
rectal cancer cells to occur more completely than previously thought.

Applications

This study shows that in trained hands and with the use of a multi-disciplinary
team comprising oncologic, radiological and pathologic specialists, surgeons in
developing countries could achieve a remarkably low rate of permanent stomas
and acceptable local recurrence.

Terminology

Rectal cancer may be better addressed as involving the proximal and distal
rectum. Based on this classification of the location of a rectal cancer, most
DRCs and a smaller proportion of PRC are likely to warrant pre-operative ¢-RT,
since we have shown lower rates of local recurrence for cancer of the proximal
rectum. Furthermore, all DRCs and a proportion of PRCs, will require surgical
resection of the rectum by total mesorectal excision.

Peer review

It's always very interesting to evaluate the results of two different therapeutic
strategies. This is a well written manuscript.
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Abstract

AIM: To simulate a hypothetical increase of 50% in the
number of pancreas-kidney (PK) transplantations using
less-than-ideal donors by a mathematical model.

METHODS: We projected the size of the waiting list
by taking into account the incidence of new patients
per year, the number of PK transplantations carried out
in the year and the number of patients who died on
the waiting list or were removed from the list for other
reasons. These variables were treated using a model
developed elsewhere.

RESULTS: We found that the waiting list demand will
meet the number of PK transplantation by the year
2022.
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CONCLUSION: In future years, it is perfectly possible
to minimize the waiting list time for pancreas transplan-
tation through expansion of the donor pool using less-
than-ideal donors.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Sao Paulo is a Brazilian state pioneering transplantation
surgery. Brazilian law was changed (1999) and pancreas-
kidney (PK) transplantation became possible because of
state financial support for these procedures. Since then
the patient waiting list for PK transplantation has in-
creased and now approximately 154 cases per month are
referred to a single list at the central organ procurement
organization.

Simultaneous PK transplantation has become the
therapy of choice for patients with end-stage renal dis-
ease and type 1 diabetes mellitus. Over the past 20 years,
PK transplantation outcomes have improved significantly
to the point that the majority of recent data demonstrate
long-term survival benefits and some protection from
progressing secondary complications“’ﬂ.
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The gap between the number of transplantable or-
gans from deceased donors and the number of patients
awaiting transplantation continues to increase each year.
The number of people waiting for PK transplantation in
our state is approximately 2.5-fold the number receiving
transplantation.

The aim of this study is to assess the performance
of our state PK transplantation program and to evaluate
when the number of transplantations will meet our wait-
ing list demand.

MATERIALS AND METHODS

We collected official data from the State Transplantation
Center (Sao Paulo State Secretariat) from our PK trans-
plantation program between January 1999 and December
2007. Only cadaveric PK transplantation was included.
The data related to pancreas transplantation in our state
includes: simultaneous PK transplantation, pancreas af-
ter kidney transplantation and pancreas alone. Table 1.
shows the actual number of PK transplantations (It), the
incidence of new patients on the list (I) and the number
of patients who died while on the waiting list (D) in the
State of Sao Paulo since 2000. As described previoslym
we projected the size of the waiting list (L)) by taking into
account the incidence of new patients per year (1), the
number of PK transplantations carried out in the year (I¥)
and the number of patients who died on the waiting list
or were removed from the list for other reasons (D).

We took the data of Trfrom Table 1 and fitted a con-
tinuous curve by the method of maximum probability[(’],
in order to project the number of future transplantations,
Tr. Then we projected the size of the waiting list, L, by
taking into account the incidence of new patients per
year, I, the number of transplantation carried out in that
year, 17, and the number of patients who died on the
waiting list, D. In other words, the list size at time #+7 is
equal to the size of the list at the time # plus the new pa-
tients coming onto the list at time % minus those patients
who have died on the waiting list at time % minus those
patients who have received a graft at time % The variables
I, and D, from 2007 onward were projected by fitting an
equation by maximum probability, in the same way that
we did for T7. The dynamics of the waiting list is given by
the equation: L+ = Ls+ I - Dr + T

RESULTS

The results can be seen in Figure 1. Note that, since 2000,
both the number of transplantations (blue line) and the
size of the waiting list (red line) have increased in a linear
manner, and will not meet each other in the future. In
other words, the list size is growing much faster than the
number of PK transplantations performed in our state.

We then simulated a hypothetical 50% increase in the
number of PK transplantations performed in order to
check when the two curves would meet each other. The
results can be seen in Figure 2.
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Table 1 Number of pancreas-kidney transplantations, the
incidence of new patients on the list and the number of pa-

tients who died while on the waiting list in the State of Sao
Paulo since 2000

Yr | D Tr
2000 163 38 33
2001 126 51 52
2002 128 46 63
2003 138 48 74
2004 143 52 82
2005 169 58 64
2006 213 69 72
2007 167 71 85
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Figure 1 Number of pancreas-kidney transplantations (blue line) vs wait-
ing list size (red line), State of Sao Paulo, Brazil.
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Figure 2 Projected number of pancreas-kidney transplantations (blue
line) with a 50% annual increase over the current trend vs waiting list size
(red line).

Note that by increasing the annual number of trans-
plantation by 50%, the waiting list will come to an end in
2022.

DISCUSSION

Currently, solid-organ pancreas transplantation is the
only treatment of type 1 diabetes that can restore com-
plete insulin independence and normal blood glucose
levels. The aim of a successful pancreas transplantation
was not only to provide normoglycemia but also to slow
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down the development or progression of diabetes-related
cornplicationsm. Results of pancreas transplantation have
improved significantly over the last 25 years. There are
multiple reasons for this including superior immunosup-
pression, better post-transplant management, and mod-
ern surgical techniques™.

In our state, current organ donation of the 7.09 per
million inhabitants has not reached its full potentiallsl.
This fact alone is responsible for the huge demand pres-
sure on our organ waiting list. One way to ease this pres-
sure is to increase organ donation at least two-fold; in
other words we should have been doing 15 organ retriev-
als per million inhabitants.

The number of PK transplantations in our state in-
creased, approximately, 2.7-fold (33 to 85) from 2000 to
2007. On the other hand, the number of patients on the
PK waiting list jumped to 2.98-fold (163 to 385) from
2000 to 2007. The gap between the number of PK trans-
plantations and patients on the waiting list is widening
fast, leading to an anticipated increase in the number of
deaths.

While we have improved our performance in PK
transplantation from the year 2000 to 2007, 1.8 PK
transplantation/million inhabitants and 4.72 PK trans-
plantation/million inhabitants respectively, this was not
sufficient to meet our state demand for PK transplanta-
tion. During the study time frame, approximately, 3 pan-
creata/million inhabitants were discarded. Thus attempts
to maximize pancreas utilization to satisfy the demand is
a problem of increasing significance.

Another approach to expanding the donor pool for
pancreas transplantation is to use pancreata from dona-
tion after cardiac death (DCD). While the use of kidneys
and livers from DCD donots is increasing[9’w], the use of
DCD pancreata is still low (UNOS). DCD is not a novel
concept. Prior to the institution of brain death laws in
the United States, all donots were DCD donors. Pancreas
procurement from DCD donors was described for the
first time in 1968"". However, routine implementation
of DCD trecovery at many centers has been impeded by
ethical concerns, logistical considerations, and fear of
poor functional outcomes. Limited experience with DCD
pancreas transplantation is available, and this is primarily
short term follow-up in a small number of patients“z’m.
In comparison to a contemporaneous cohort of recipi-
ents of conventional heart-beating donors organs, SPK
transplantation from selected DCD donors resulted in
similar excellent patient, kidney, and pancreas graft sur-
vival',

The lengthening waiting lists caused by the shortage
of available organs and the increasing number of patients
with end-stage organ disease have led to predictable rise
in deaths; therefore the search for new sources of trans-
plantable organs is imperative”s'm]. It has been suggested
that, with the current standard of practice, the pancreas
is the least likely abdominal organ to be deemed suitable
for transplantationm. Waiting list time for simultaneous
PK transplantation is increasing. In the United States
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of America at the end of 1993, there were 855 patients
awaiting simultaneous PK transplantation, whereas at the
end of 2002 there were 2425 (Organ Procurement and
Transplantation Network, OPTN, USA).

Since pancreas is a limited national resource our
proposal is: (1) Improve the organ donation campaign;
(2) Concentrate funding resources in public university
hospitals in order to improve PK performance; and (3)
Expand the donor pool using less-than-ideal donors such
as: DCD"™ ™ living donors"**" and pediatric donors™.

In this study, we simulated a hypothetical increase of
50% in the number of PK transplantations and we found
that the waiting list demand will meet the number of PK
transplantations by the year 2022 (Figure 2). This means
that is perfectly possible in the years ahead to minimize
the waiting time for pancreas transplantation if we ex-
pand the donor pool using less-than-ideal donors.

In conclusion, the implementation of the measures
mentioned above would immediately ease the pressure on
our waiting list for PK transplantation and this, coupled
with the potential future 50 % increase in the number of
PK transplantations, should minimize transplant patient
waiting time.

COMMENTS

Background

Simultaneous pancreas-kidney (PK) transplantation has become the therapy of
choice for patients with end-stage renal disease and type 1 diabetes mellitus.
Over the past 20 years, PK transplantation outcomes have improved signifi-
cantly to the point where the majority of recent data demonstrate long-term sur-
vival benefits and some protection from progressing secondary complications.

Research frontiers
Since pancreas is a limited national resource, our proposal is: (1) improve the
organ donation campaign; (2) concentrate funding resources in public university
hospitals in order to improve PK performance; and (3) expand the donor pool
using less-than-ideal donors such as: donation after cardiac death, living do-
nors and pediatric donors.

Innovations and breakthroughs

The authors projected the size of the waiting list (L) by taking into account the
incidence of new patients per year (I), the number of PK transplantations car-
ried out in the year (Tr) and the number of patients who died on the waiting list
or were removed from the list for other reasons (D).

Applications

In this study the authors simulated a hypothetical increase of 50% in the num-
ber of PK transplantations and we have found that the waiting list demand will
meet the number of PK transplantation by the year 2022. This means that is
perfectly possible in the years ahead to minimize the waiting time for pancreas
transplantation by expanding the donor pool using less-than-ideal donors.
Peer review

Itis an interesting work and thus could be published.
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INTRODUCTION

Abstract Meckel’s diverticulum (MD) is the most common con-
genital abnormality of the gastrointestinal tract, occurting
in 1% to 2% of the populationm. It is usually asymptom-
atic and becomes evident when complicated. Although
MD appears equally in both sexes, it causes complications
more frequently in males™”. Lower gastrointestinal bleed-

Adult intussusception due to Meckel’s diverticulum (MD)
is an uncommon cause of intestinal obstruction. How-
ever, the surgeon should still be suspicious of this con-
dition since the non specific symptoms and the rarity of
it make a preoperative diagnosis uncertain. Considering : i . .
the secondary nature of adult intussusception and the 118 Ob_Stf}mUm ar}d inflammation are the. most common
necessity of early surgical intervention to avoid morbid- ~ complications which usually occur in children under 10
ity and mortality, we report two cases of intussuscep- years old. Occasionally, inversion of MD into the lumen
tion due to MD in adults. A diverticulectomy using a TA of the bowel can cause intussusception, ischemia and in-
stapler was performed in the first patient. In the second  farction.

patient extensive fibrosis of the adjacent mesentery The incidence of intussesception attributed to an
and thickening 01_: jejunal mucosa were observed, soa inversion of MD accounts for 4% of all cases present-
segmental resection of the small _bowel or affected ileal ing with intestinal obstruction due to intussusception”.
part and a hand-sewn anastomosis was performed. The .

. . . It occurs when the MD sags into the bowel lumen and
postoperative period along with the long term follow-up h . lead point o allow tel : f th
was uneventful for both patients. The decision between en serves as a fead point to atlow teiescoping of the
diverticulectomy vs bowel resection can be based on small intestine, first into the distal ileum and then in to

the intussuscepted bowel condition. Early surgical inter- ~ the large intestine, causing ileo-ileal and ileocolic type of
vention may ensure a favorable outcome. intussusceptions. The vast majority of cases with ileo-
colic intussusception is idiopathic and has a tendency to
© 2011 Baishideng. All rights reserved. appear in children under 2 years of age“’éj. The incidence
of MD complications has been reported to decrease with
Key words: Inverted Meckel’s Diverticulum; Adult intus- advancing age. However, intussusception attributed to an
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inversion of MD may appear in older agesm.

Regarding the physiognomy of this occurrence, we re-
port two cases of intussusception due to inverted Meckel’s
diverticulum in 15 and 80 years old females.

CASE REPORT
Patient 1

A 15-year-old female presented to the emergency room
complaining of abdominal pain and vomiting for the last
12 h. She had no significant past medical history or previ-
ous abdominal surgery. There was no family history of
any hereditary illnesses.

On admission she had normal vital signs and a tem-
perature of 37.3°C. Physical examination showed a slight-
ly distended abdomen with hyperactive bowel sounds.
The patient had moderate abdominal tenderness without
guarding, No masses or hernias were identified. Labora-
tory tests revealed increased white blood cells (WBC) of
13200 p/L with shift to the left.

Plain abdominal X-ray demonstrated air fluid levels
of the small bowel (Figure 1). Computed tomography
(CT) revealed distension of the small intestine, especially
of the jejunum and ileus. Furthermore, a mass lesion
with concentric rings of fat and soft tissue attenuation
was identified (Figure 2). These findings were consistent
with a bowel obstruction secondary to an enteric intus-
susception.

A decision to operate was made based on the above
findings. A midline laparotomy was carried out. The intra
operative findings were distention of the small bowel and
intussusception of ileus due to an inverted MD located
20 cm from the ileocecal valve. The bowel was deployed
and examined for signs of ischemia. No ischemic loop
was identified. A diverticulectomy was performed using
a TA stapler in parallel with the longitudinal axon of the
bowel lumen (Figure 3). The operating time was 45 min.
Histopathology revealed MD measuring 4 cm X 2 cm X
0.7 cm without ectopic mucosa or malignancy.

The postoperative period was uneventful and after 6 d
the patient was discharged. At the 12 mo follow-up, the
patient had no evidence of complications.

Patient 2

An 80-year-old female with no previous laparotomies
presented to the emergency room complaining of col-
icky abdominal pain, relieved after vomiting for the last
24 h. Her past medical history identified symptoms of
anorexia for the past year, weight loss, repeated episodes
of small bowel obstruction and readmissions for the last
3 mo. She had been investigated for these symptoms with
a colonoscopy that was negative. Her family history was
free of any hereditary illnesses.

On admission she had normal vital signs and a tem-
perature of 37°C. Physical examination showed a dis-
tended abdomen with normal bowel sounds. The patient
had moderate abdominal tenderness without concomitant
peritoneal irritation. No masses or hernias were identified.
Laboratory tests revealed increased WBC of 14500 p/L

(49
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Figure 1 Plain abdominal X-ray demonstrated air fluid levels of the small
bowel.

Figure 2 Computed tomography revealed distention of the small intestine
at the level of jejunum and ileus. A mass lesion was identified with concentric
rings of fat and soft- tissue attenuation.

Figure 3 Intussuscepted portion of ileus attributed to inverted Meckel’s
diverticulum.

with shift to the left.

Plain abdominal X-ray demonstrated air fluid levels
of small bowel. CT with contrast revealed distension of
the small intestine and wall thickening. She was managed
conservatively for the first 24 h but the patient did not
respond well to the analgesics and severe distention was
observed.

After a surgical consultation, the patient was admitted
to the operating room. A midline laparotomy was carried
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Figure 4 Intraoperative image of a free diverticulum located at an approxi-
mate distance of 70 cm from ileocecal valve.

out. The intra operative findings were distention of the
small bowel and intussusception of ileus due to an invert-
ed MD located 70 cm from the ileocecal valve (Figure 4).
The free diverticulum acted as a lead point for intus-
susception. Extensive fibrosis of the adjacent mesentery
and thickening of jejunal mucosa wete also identified. No
ischemic loop was identified. A segmental small bowel re-
section and hand-sewn anastomosis was performed. The
operating time was 50 min. Histopathology distinguished
MD measuring 3.5 cm X 2.5 cm X 1 cm and no signs of
malignancy. The postoperative petiod was uneventful and
after 7 d the patient was discharged. At 6 mo follow-up,
the patient remains asymptomatic and without recurrence.

DISCUSSION

There is a paucity of data regarding the true incidence of
intussusception due to MD. Only a few cases have been
reported in the literature™, Epidemiological data con-
firm that the chronic clinical course paces patients with
inverted MD to the operating room in older agesm’m.
However, the presented first case occurred in a young pa-
tient 15 years old. The second case occurred in an 80-year-
old female who had multiple admissions for partial bowel
obstruction. That implies that ileo-ileal intussusception
can be observed in any age group.

Preoperative clinical diagnosis for adults remains a
challenge as the classic triad of childhood intussuscep-
tion occurs in only 15%-20% of cases'”. The usual con-
cept embraces long lasting symptoms of partial obstruc-
tion[l&][)].

Therefore, several clinical characteristics such as his-
tory of previous attacks, the chronic course of disease
with vomiting and possibly rectal bleeding and a palpable
mass have been identified to distinguish the intussuscep-
tion from an inverted Meckel diverticulum™. However,
our first patient did not have any of these features and
presented acutely, whereas our second patient had had
readmissions for a long time.

CT is the most sensitive imaging modality for diag-
nosis of bowel obstruction with reported accuracy of
58%-100%"". In the eatly stage, the characteristic point
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is the target lesion, described as enveloped, eccentri-
cally located areas of low density, which represents the
intussuscepted bowel viewed in cross section'™. That
was identified only in our first case. However, this imag-
ing stamp is noticed in intussusceptions caused by other
pathological lesions, which limit the sensitivity and speci-
ficity of CT to identify the cause of intussusception[zﬂ.
CT enteroclysis and magnetic resonance enteroclysis are
up-to-date alternative studies for successful diagnosis of
MD™. Other findings, such as vascular compromise, lay-
ering or stratification effect to bowel wall thickening and
amorphous mass recognized later in the natural history
of unrelieved intussusception were not revealed in our
cases™. Thus, CT is recommended not only as a strong
diagnostic tool but also as a determinator of progression
and severity of this process.

Referring to the location, MD is usually found within
100 cm of the ileocecal valve™. In our two cases, the dis-
tance was calculated as 20 and 70 cm respectively.

Concerning the surgical treatment, the available tech-
niques reported in the literature are classified based on
the location of MD and the progression and the sever-
ity of the process. Simple diverticulectomy or segmental
resection is preferred for the small bowel, since the ma-
lignancy rate is low (17%) #21, Diverticulectomy is predi-
cated as a simple, minimal and cost effective technique
which can resolve the problem”.

Resection with anastomosis is clearly indicated in
cases of inflaimmation and ischemia of ileum and is also
recommended in edematous, inflamed or perforated base
of MD. Laparoscopy represents an alternative method of
treatment with techniques varied from segmental resec-
tion of MD™ to reduction of intussusception, diverticu-
lectomy and intracorporeal anastomosis® .

The authors preferred the open approach due to the
uncertainty of the diagnosis. Laparoscopy seems to be
safe and effective as a treatment option in emergency
surgery for small bowel obstruction. However, in routine
practice there are obstacles such as proper instrumenta-
tion and facilities available in the setting of emergency
surgery. Moreover, there is an absence of level I evidence
knowledge to support the proper treatment options"”

Intra operatively, the intussuscepted bowel was de-
ployed and examined for ischemia. There is no doubt
that in case of transmural ischemia, the bowel needs to
be resected along with the diverticulum. Intussusception
due to MD is an absolute indication for MD resection. In
one of the cases, simple diverticulectomy was performed
using a TA stapler. There is currently a lack of strong
evidence to support the use of a stapler for the MD di-
verticulectomy. The morbidity and leak rates seem to be
equivalent or even better than that reported in a hand-
sewn technique”. Few published series have addressed
the results from this surgical technique. More specifically,
Vadala er a/*” described his experience in treating seven
cases of diverticulectomies in the emergency setting with
the use of staplers, emphasizing the reduction of opera-
tive time and the decreased postoperative complications.
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Additionally, Patsner e# al™ reported diverticulectomies
in sixteen patients during gynecological cancer surgery
without morbidity.

In our study, we report two cases of successful man-
agement of adult ileus intussusception due to inverted
MD. The novel information is that this uncommon entity
can be observed even in extreme adult ages, since the first
patient was only 15 years old while the second patient
was 80 years old. Age might be a predictor factor for the
type of the operation although this needs to be further
investigated.

In adult cases there are usually previous episodes
or even readmissions. It could be assumed that age may
influence the clinical course along with the surgical treat-
ment. A long life period with multiple episodes of partial
obstruction seems to be related to structural effects in the
wall of the small bowel and the adjustment structures,
as confirmed in the elderly patient. That predisposes the
severity of the intraoperative findings and the type of the
proper surgical procedure since only diverticulectomy was
adequate for the very young patient and a wider resection
was considered necessary for the old patient.

In conclusion, adult intussusception caused by invert-
ed MD may be observed in any age. Diverticulectomy s
bowel resection are the standard treatment. Age should be
considered as a predictive factor for the surgical strategy.
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Telephone: +39-6-20902928 Fax: +39-6-20902926 Duplications of the alimentary tract (ATD) are rare con-
Received: October 7,2010  Revised: June 6, 2011 genital anomalies. Eighty petcent of ATD are diagnosed
Accepted: June 15, 2011 in children before the age of 2 years. They may occur

Published online: August 27, 2011 anywhere in the intestinal tract but the ileum is the most

frequent affected sitel .
Due to the infrequency of ATD and its major rel-
evance in the pediatric population, the analyses of patient
Abstract characteristics and clinical manifestations in the adult ate

Duplications of the alimentary tract (ATD) are rare con- limited. ] ] )
genital anomalies often found early in life. They may 1In the present report we describe a case of ileal dupli-
occur anywhere in the intestinal tract but the ileum is  cation ina 61-year-old patient with Crohn’s disease.

the most frequently affected site. Clinical presentation

of ATD in adults is variable and because these lesions CASE REPORT

occur so infrequently they are rarely suspected. In the : : : :
present report we describe a case of ileal duplication A 61-year-old Caucasian patient with a 5-mo history of
in a 61-year-old patient with Crohn’s disease. Despite intermittent diffuse abdominal pain associated with nausea,

various radiological investigations and medical consul- ~ vomiting and weight loss was referred to our Gastroen-
tations, the diagnosis was only made on the surgical terology Unit with a diagnosis of ileal Crohn’s disease. A
specimen. small bowel follow through (SBFT) showed an ileal stric-
ture associated with dilation above a stenosis and a sus-
© 2011 Baishideng. All rights reserved. pected entero-entetic fistula at about 30 cm from the ileo-
cecal valve (Figure 1). However, no radiological evidence
Key words: Intestinal duplication; Adulthood; Intestinal of mucosal lesions, including ulcers, was detectable. Steroid
obstruction; Surgical resection; Abdominal pain treatment was given, followed by incomplete remission.
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Figure 1 Small bowel follow through shows an ileal stricture associated
with dilation above stenosis and suspected entero-enteric fistula at about
30 cm from the ileo-cecal valve. No conclusive diagnosis was made on the
basis of this examination.

Figure 2 Entero-computed tomography showing a marked ileal dilatation,
with no evidence of mucosal lesions or fistulae.

Clinical examination and blood tests at admission were
normal. The patient had no family history of inflamma-
tory bowel disease (IBD) and there were no abdominal
masses, cutaneous fistulas or other stigmata of Crohn’s
disease. A Small Bowel Contrast Ultrasonography (SICUS)
was performed that showed findings comparable to SBFT.
Oral budesonide (9 mg/d) was given with temporary and
partial benefit. Entero-computed tomography (CT) scan
confirmed the ileal stenosis associated with dilation above
the stricture but it also visualized a blind loop of the in-
testine close to the stenosis (resembling a diverticulum)
and enlarged mesenteric lymph-nodes (Figure 2). At this
point, a differential diagnosis between CD and intestinal
lymphoma was made in a symptomatic patient, giving an
indication for an explorative laparotomy.

At surgery, an inflammatory mass was found in the
right iliac fossa. The terminal and pre-terminal ileum, the
cecum and the great omentum were involved. Tight adhe-
sions were found between the above mentioned structures
and both the terminal ileum and regional mesentery. The
intestine at this level was thickened and a pre-stenotic
dilation was present. A standard ileo-cecal resection was
performed and the surgeon described the intra-operative
findings compatible with an inflammatory mass of un-
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Figure 3 Histological section of the intestinal duplication at low magnifi-
cation, showing the wall structure including the mucosa, the submucosa
and the inner circular layer of the muscolaris prépria (hematoxilin-eosin,
original magnification 20 x).

known origin. The patient made an uneventful recovery
and was discharged home within a week.

Macroscopic examination showed a tubular structure
communicating with the ileal lumen that measured 5.5 cm
X 2.5 cm X 2 cm. The cut surface was morphologically
indistinguishable from the normal ileal wall. Light micros-
copy (Figure 3) highlighted the four layered organization
of the ATD wall, including a mucosa with an intestinal-
type epithelial lining and a muscularis propria, with an in-
ner circular and outer longitudinal smooth muscle layers.
A myenteric plexus was present between the two muscle
coats.

The mucosa showed patchy features of ischemic in-
jury. A diagnosis of ileal duplication was finally made.

DISCUSSION

ATD are congenital anomalies of the intestine, first de-
scribed by Fitz". They can be spherical or tubular and
can be attached or adherent to the ATD. These condi-
tions are rare (1/10000 live births), usually encoun-
tered in the ileum™” and the vast majority are found in
infants™, The differential diagnosis is with mesenteric
cysts and true and false diverticula. However, a duplica-
tion shares a portion of its wall with the adjacent small
intestine, usually sharing a common blood supply. The
epithelial lining is always of some part of the ATD and
may include heterotopic gastric mucosa. Malignant de-
generation has been described in the adult series!”.

According to the review published by Johnson e a/”
in 1994, cancer was found in 3 (23%) of 13 reported cas-
es of ileal duplications in adults (2 adenocarcinoma and
1 squamous cell carcinoma). This evidence of epithelial
instability might suggest a tendency toward malignant
transformation in long standing duplications. This also
supports complete resection of the duplication as the
most appropriate method of treatment.

Clinical presentation of ATD in adults is variable and,
because these lesions occur so infrequently, they are not
suspected. A palpable mass can be found in approximate-
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ly one half of patients; abdominal pain is often present
but the most common clinical presentations include in-
testinal obstruction and bleeding“’gm. It is worthwhile to
highlight that the clinical presentation is strictly related
to the site and type of ATD. In cases of ATD of the
hindgut, the diagnosis is often made within the first years
of life and the most frequent symptom is biliary vomits.
These malformations are usually cystic and localized on
the mesenteric border of the first or second duodenum.
In the jejunum, the most frequent aspect includes a tu-
bular duplication with a common lumen, whilst in the
ileum ADT can resemble a diverticulum. Ileal duplication
affecting the distal part of the intestine should be distin-
guished from a Meckel’s diverticulum, even though this
is present on the anti-mesenteric border of the intestine.
Complications of ATD include volvulus, invagination,
bleeding, perforation and malignancy.

Twenty-seven cases of ileal duplications in adults are
described in the world literature in over 100 years. In
one of these cases, the correct diagnosis was made pre-
operatively. In this case, clinical presentation and pre-op-
erative studies supported a diagnosis of complicated CD.
Biopsies were not taken because it was not possible to
enter the ileo-cecal valve during diagnostic colonoscopy
and the rest of colonic mucosa was normal. Laparotomy
is also often indicated in these settings to make a differ-
ential diagnosis[lzl. Abdominal scans such as SICUS, CT
or MRI and conventional contrast x-ray studies are useful
tools to detect ATD. The diagnostic problems arise from
the extreme rarity of this entity in the adult population.

We hereby describe a case of an adult patient who
underwent vatious radiological studies and was referred
to different physicians during the year before the correct
diagnosis was made. The patient had 3 previous admis-
sions to A&E and was on oral steroids when referred to
our Gastroenterology Unit. ATD was not suspected and
the diagnosis was made on the surgical specimen.

In conclusion, ATD are congenital abnormalities that
can arise at any level from the mouth to the anus. They
are rare and often found eatly in life. A minority of cases
may remain undiscovered until adulthood when they may
give rise to different symptoms, depending on the loca-
tion. The ileum is the most frequent affected site and
abdominal pain is the most referred symptom. Diagnosis
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is difficult due to the rarity of this entity. Symptoms are
not specific and intestinal duplication is not considered in
differential diagnoses. We believe therefore that it is use-
ful to report new cases and to review the most relevant
aspects of this entity. Surgical correction is the treatment
of choice and, in the adult, resection of the entire du-
plication should be undertaken due to the reported inci-
dence of malignancy.
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Meeting, Orlando, FL, United States
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GENERAL INFORMATION

World Journal of Gastrointestinal Surgery (World | Gastrointest Surg,
WJ]GS, online ISSN 1948-9366, DOI: 10.4240), is a monthly,
open-access (OA), peer-reviewed journal supported by an editorial
board of 336 experts in gastrointestinal surgery from 35 countries.

The biggest advantage of the OA model is that it provides free,
full-text articles in PDF and other formats for experts and the pub-
lic without registration, which eliminates the obstacle that traditional
journals possess and usually delays the speed of the propagation
and communication of scientific research results. The open access
model has been proven to be a true approach that may achieve the
ultimate goal of the journals, i.e. the maximization of the value to
the readers, authors and society.

Maximization of personal benefits

The role of academic journals is to exhibit the scientific levels of
a country, a university, a center, a department, and even a scientist,
and build an important bridge for communication between scientists
and the public. As we all know, the significance of the publication
of scientific articles lies not only in disseminating and communicat-
ing innovative scientific achievements and academic views, as well
as promoting the application of scientific achievements, but also in
formally recognizing the "priority" and "copyright" of innovative
achievements published, as well as evaluating research performance
and academic levels. So, to realize these desired attributes of WJGS
and create a well-recognized journal, the following four types of
personal benefits should be maximized. The maximization of per-
sonal benefits refers to the pursuit of the maximum personal ben-
efits in a well-considered optimal manner without violation of the
laws, ethical rules and the benefits of others. (1) Maximization of
the benefits of editorial board members: The primary task of edito-
rial board members is to give a peer review of an unpublished sci-
entific article #a online office system to evaluate its innovativeness,
scientific and practical values and determine whether it should be
published or not. During peer review, editorial board members can
also obtain cutting-edge information in that field at first hand. As
leaders in their field, they have priority to be invited to write articles
and publish commentary articles. We will put peer reviewers’ names
and affiliations along with the article they reviewed in the journal to
acknowledge their contribution; (2) Maximization of the benefits
of authors: Since IWJGS is an open-access journal, readers around
the world can immediately download and read, free of charge, high-
quality, peer-reviewed articles from WJ]GS official website, thereby
realizing the goals and significance of the communication between
authors and peers as well as public reading; (3) Maximization of
the benefits of readers: Readers can read or use, free of charge,
high-quality peer-reviewed articles without any limits, and cite the
arguments, viewpoints, concepts, theories, methods, results, conclu-
sion or facts and data of pertinent literature so as to validate the
innovativeness, scientific and practical values of their own research
achievements, thus ensuring that their articles have novel arguments
or viewpoints, solid evidence and correct conclusion; and (4) Maxi-
mization of the benefits of employees: It is an iron law that a first-
class journal is unable to exist without first-class editors, and only
first-class editors can create a first-class academic journal. We insist
on strengthening our team cultivation and construction so that ev-
ery employee, in an open, fair and transparent environment, could
contribute their wisdom to edit and publish high-quality articles,
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thereby realizing the maximization of the personal benefits of edi-
torial board members, authors and readers, and yielding the greatest
social and economic benefits.

Aims and scope
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in basic and clinical research on gastrointestinal surgery, specifically
including micro-invasive surgery, laparoscopy, hepatic surgery, biliary
surgery, pancreatic surgery, splenic surgery, surgical nutrition, portal
hypertension, as well as the associated subjects such as epidemiology,
cancer research, biomarkers, prevention, pathology, radiology,
genetics, genomics, proteomics, pharmacology, pharmacokinetics,
pharmacogenetics, molecular biology, clinical trials, diagnosis and
therapeutics and multimodality treatment. Emphasis is placed on
original research articles and clinical case reports. This journal
will also provide balanced, extensive and timely review articles on
selected topics.

Columns

The columns in the issues of WJGS will include: (1) Editorial: To
introduce and comment on major advances and developments
in the field; (2) Frontier: To review representative achievements,
comment on the state of curtrent research, and propose directions
for future research; (3) Topic Highlight: This column consists of
three formats, including (A) 10 invited review articles on a hot
topic, (B) a commentary on common issues of this hot topic, and
(C) a commentary on the 10 individual articles; (4) Observation:
To update the development of old and new questions, highlight
unsolved problems, and provide strategies on how to solve the
questions; (5) Guidelines for Basic Research: To provide guidelines
for basic research; (6) Guidelines for Clinical Practice: To provide
guidelines for clinical diagnosis and treatment; (7) Review: To review
systemically progress and unresolved problems in the field, comment
on the state of current research, and make suggestions for future
work; (8) Original Article: To report innovative and original findings
in gastrointestinal surgery; (9) Brief Article: To briefly report the
novel and innovative findings in gastrointestinal surgery; (10) Case
Report: To report a rare or typical case; (11) Letters to the Editor:
To discuss and make reply to the contributions published in W]GS,
or to introduce and comment on a controversial issue of general
interest; (12) Book Reviews: To introduce and comment on quality
monographs of gastrointestinal surgery; and (13) Guidelines: To
introduce consensuses and guidelines reached by international and
national academic authorities wotldwide on basic research and clinical
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SPECIAL STATEMENT

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

Biostatistical editing

Statistical review is performed after peer review. We invite an expert
in Biomedical Statistics from 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
the statistical techniques are suitable or correct; (3) Only homoge-
neous data can be averaged. Standard deviations are preferred to
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Losses in observations, such as drop-outs from the study should be
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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 poten-
tial bias, WJGS requires authors of all papers to declare any compet-
ing 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
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Ethical Considerations in the Conduct and Reporting of Research:
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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
ot it should be stated clearly 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 Wortld Medical Association (Declaration of Helsinki, 1964,
as revised in 2004).

Statement of human and animal rights

When reporting the results from experiments, authors should fol-
low the highest standards and the trial should conform to Good
Clinical Practice (for example, US Food and Drug Administration
Good Clinical Practice in FDA-Regulated Clinical Trials; UK Medi-
cines Research Council Guidelines for Good Clinical Practice in
Clinical Trials) and/or the Wotld Medical Association Declaration
of Helsinki. Generally, we suggest authors follow the lead investiga-
tor’s national 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 as-
pects 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 accompa-
nied by a statement that the experiments were undertaken with the
understanding and appropriate informed consent of each. Any per-
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sonal item or information will not be published without explicit con-
sents 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
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of their institution or national animal welfare committee. For the
sake of transparency in regard to the performance and reporting of
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by the United States National Library of Medicine and we encour-
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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;
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Abstract

There are unstructured abstracts (no more than 256 words) and
structured abstracts (no more than 480). The specific requirements
for structured abstracts ate as follows:

An informative, structured abstracts of no more than 480 words
should accompany each manuscript. Abstracts for original contri-
butions should be structured into the following sections. AIM (no
more than 20 words): Only the purpose should be included. Please
write the aim as the form of “To investigate/study/...”; MATERI-
ALS AND METHODS (no more than 140 words); RESULTS (no
more than 294 words): You should present P values where appropri-
ate and must provide relevant data to illustrate how they were ob-
tained, e.g. 6.92 £ 3.86 2s3.61 + 1.67, P < 0.001; CONCLUSION (no
more than 26 words).
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which reflect the content of the study.

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
DISCUSSION, 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, editorial,
topic highlight, case report, letters to the editors, can be found at:
http:/ /www.wignet.com/1948-9366/¢_info_list.htm.

Illustrations

Figures should be numbered as 1, 2, 3, e«., and mentioned cleatly
in the main text. Provide a brief title for each figure on a sepa-
rate page. Detailed legends should not be provided under the
figures. This part should be added into the text where the figures
are applicable. Figures should be either Photoshop or Illustra-
tor files (in tiff, eps, jpeg formats) at high-resolution. Examples
can be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wijgnet.com/1007-9327/13/4554.pdf; http://
www.wignet.com/1007-9327/13/4891.pdf; http://www.
wijgnet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all elements compiled is
necessary in line-art image. Scale bats should be used rather than
magnification factors, with the length of the bar defined in the leg-
end rather than on the bar itself. File names should identify the fig-
ure and panel. Avoid layering type directly over shaded or textured
areas. Please use uniform legends for the same subjects. For exam-
ple: Figure 1 Pathological changes in atrophic gastritis after treat-
ment. A: ;B G D Be L Bl Ge Lt Tt is our principle
to publish high resolution-figures for the printed and E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, e¢#., 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 are 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 series of P values, ‘P < 0.05 and “P < 0.01 are used.
A third series of Pvalues can be expressed as °P < 0.05 and P < 0.01.
Other notes in tables or under illustrations should be expressed as
'E, °F, ’F; or sometimes as other symbols with a superscript (Arabic
numerals) in the upper left corner. In a multi-curve illustration, each
curve should be labeled with @, o, m, O, A, /\, et in a certain
sequence.
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