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Abstract
It is often difficult to evaluate the grade of malignancy 
and choose an appropriate treatment for colorectal 
carcinoids in clinical settings. Although tumor size and 
depth of invasion are evidently not enough to stratify 
the risk of this rare tumor, the present guidelines or 
staging systems do not mention other clinicopathological 
variables. Recent studies, however, have shed light on 
the impact of lymphovascular invasion on the outcome 
of colorectal carcinoids. It has been revealed that the 
presence of lymphovascular invasion was among the 
strongest risk factors for metastasis along with tumor 
size and depth of invasion. Furthermore, tumors smaller  
than 1 cm, within submucosal invasion and without 
lymphovascular invasion, carry minimal risk for meta­
stasis with 100% 5-year survival in the studies from 
Japan as well as from the USA. This would suggest that 
these tumors could be curatively treated by endosco­
pic resection or transanal local excision. On the other 
hand, colorectal carcinoids with either lymphovascular 

invasion or tumor size larger than 1 cm carry the risk for 
metastasis equivalent to adenocarcinomas. Therefore, it 
should be emphasized that histological examination of 
lymphovascular invasion is mandatory in the specimens 
obtained by endoscopic resection or transanal local exci­
sion, as this would provide useful information for determi­
ning the need for additional radical surgery with regional 
lymph node dissection. Although the present guidelines 
or TNM staging system do not mention the impact of 
lymphovascular invasion, this would be among the next 
promising targets in order to establish better guidelines 
and staging systems, particularly in early-stage colorectal 
carcinoids.

© 2010 Baishideng. All rights reserved.
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ISSUES IN GRADING THE MALIGNANCY 
OF COLORECTAL CARCIOIDS
Carcinoid is synonymous with the term “well-differentiated 
neuroendocrine tumor” in the gastrointestinal tract (GI)[1,2]. 
According to the classification of  the World Health Orga-
nization (WHO), carcinoids of  the colon and rectum are 
grouped together and are distinguished from those of  the 
appendix or ileum[3].

The biological behavior of  colorectal carcinoids dif-
fers among tumors[1,2,4-9]. The WHO classification defines 
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colorectal carcinoids as benign if  they are confined within  
submucosa, measure no larger than 20 mm and are without 
angioinvasion[1,3]. However, there have been many reports 
critical of  this definition. Soga[10] examined 777 cases of  
rectal carcinoids with submucosal invasion, and found that 
metastatic rates of  the tumors not larger than 5 mm and 
5.1-10 mm were 3.7% and 13.2%, respectively. Heah et al[11] 
and Seow-Cheoen et al[12] reported that even a 1-mm rectal 
carcinoid caused regional lymph node metastasis. In light 
of  oncogenic development of  carcinoids, intraglandular 
hyperplastic proliferation of  argyrophil cells in the mucosal 
layer develops extraglandular budding and then invades to 
penetrate the muscularis mucosae, forming precursors of  
carcinoids (microcarcinoids) in the submucosal layer[13,14]. 
Accordingly, GI carcinoids with submucosal invasion 
should be malignant if  there is a submucosal invasion from 
a mucosal lesion.

Thus, it is often difficult to evaluate the grade of  mali
gnancy and choose appropriate treatment for this rare tumor  
in clinical settings. Numerous studies have reported various 
factors influencing survival and prognosis of  colorectal 
carcinoids, including tumor size larger than 10 or 20 mm, 
invasion to the muscularis propria, older age, male gender, 
tumor site, histologic growth pattern and DNA ploidy[2,5,15-23].  
Among them, recent articles, including our study in 2007, 
have shed light on the importance of  lymphovascular inva-
sion in colorectal carcinoids[6,15]. Although the prognostic 
importance of  lymphovascular invasion has been well 
established in colorectal carcinomas, it has been scarcely 
investigated in a large series of  colorectal carcinoids. This 
review highlights on the recent advance in grading the 
malignancy of  colorectal carcinoids, particularly focusing 
on the importance of  lymphovascular invasion.

GUIDELINES AND TNM STAGING IN 
COLORECTAL CARCINOIDS
Tumor size is the most important indicator of  metastasis 

in colorectal carcinoids[2,19]. It is generally accepted that 
tumors greater than 20 mm need radical resection for 
possible lymph node metastasis[2,12,19,22]. On the other hand, 
the management of  those smaller than 20 mm has been 
controversial. Recent guidelines from UKNET work for 
neuroendocrine tumours suggested that colorectal car-
cinoids smaller than 1 cm may be considered adequately 
treated by complete endoscopic removal[19]. However, 
there has been opposition to these guidelines based on 
the fact that lymph node metastasis is found even in tu
mors smaller than 10 mm[10-12,18]. In 2006, the Consensus 
Conference on the European Neuroendocrine Tumor 
Society Guidelines for the Diagnosis and Treatment of  
Neuroendocrine Gastrointestinal Tumors, Part 2: Midgut 
and Hindgut Tumors was held in Francati (Rome Italy), 
and TNM staging and grading was proposed for colorectal 
carcinoids, based on this conference[20]. In this staging 
system, the T factor consists of  tumor size and tumor 
depth. Tumors within submucosa and less than 1cm and 
1-2 cm are defined as T1a and T1b, respectively, and those 
invading muscularis propria or size > 2 cm are defined as 
T2 (Table 1). Furthermore, this article proposed a grading 
system determined by mitotic count or Ki-67 index (Table 2).  
In this grading system, tumors are classified into G1, G2 
and G3 according to the activity of  mitosis. G3 indicates a 
poorly differentiated neuroendocrine carcinoma with high 
mitotic activity, so carcinoids (namely, well differentiated 
neuroendocrine tumors) are grouped as G1 or G2. Other 
studies have also confirmed the usefulness of  the grading 
system by mitotic activity[15,16,23,24].

IMPACT OF LYMPHOVASCULAR INVA-
SION IN COLORECTAL CARCINOIDS
The impact of  lymphovascular invasion on oncological 
outcomes has been scarcely investigated in colorectal 
carcinoids. However, recent studies have elucidated the 
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TNM
T-primary tumor1

     TX Primary tumor cannot be assessed
     T0 No evidence of primary tumor
     T1 Tumor invades mucosa or submucosa

T1a size < 1 cm
T1b size 1-2 cm

     T2 Tumor invades muscularis propria or size > 2 cm
     T3 Tumor invades subserosa/pericolic/perirectal fat
     T4 Tumor directly invades other organs/structures and/or perforates visceral peritoneum
N-regional lymph nodes
     NX Regional lymph node status cannot be assessed
     N0 No regional lymph node metastasis
     N1 Regional lymph node metastasis
M-distant metastases 
     MX Distant metastasis cannot be assessed
     M0 No distant metastases
     M1 Distant metastasis

Table 1  TNM classification for endocrine tumors of colon and rectum[20]

1For any T add (m) for multiple tumors.



importance of  lymphovascular invasion. Konishi et al[6] 
have analyzed 247 colorectal carcinoids undergoing surgery 
among a total of  90 057 colorectal cancers registered in 
the Japanese nationwide registry between 1984 to 1998. 
Multivariate analysis revealed that lymphatic invasion 
and tumor size over 10 mm were the two independent 
predictive factors for lymph node metastasis, while ven
ous invasion and tumor size over 20 mm were the two 
independent predictive factors for distant metastasis. The 
present data indicated that lymphovascular invasion was 
more predictive of  metastasis than the other evaluated 
variables in multivariate analysis, such as age, gender and 
muscular invasion. Furthermore, tumors without either of  
the two identified risk factors had no lymph node or distant 
metastasis, and this patient group had a 100% 5-year  
disease specific survival. Accordingly, Konishi et al[6] pro
posed a treatment strategy as follows (Figure 1): Tumors 
not larger than 10 mm and without lymphatic invasion 
carry no risk for lymph node metastasis, and could be cura-
tively treated by endoscopic resection or transanal local ex-
cision. Importantly, the resected specimen should undergo 
pathological assessment for lymphovascular invasion. If  
the tumors are larger than 10 mm or diagnosed as having 
lymphatic invasion, radical surgery should be considered 
for dissection of  regional lymph nodes. Furthermore, tu-
mors larger than 20 mm or with venous invasion carry a 
high risk for distant metastasis, and need close follow-up. 
Risk stratification with these risk factors could be simple 
and useful in determining the therapeutic approach for this 
rare tumors. 

Another important finding in the present study was 
that the metastatic potential of  colorectal carcinoids was 
not lower than well- and moderately-differentiated adeno-
carcinomas registered in the same period, if  the tumors 
had either of  the two identified risk factors for metastasis. 
Furthermore, colorectal carcinoids carry even higher risk 
for metastasis than adenocarcinomas if  the tumors had 

both of  the two risk factors. Our data was compatible 
with Soga’s report, in which the metastatic rates of  early-
stage rectal carcinoids were higher than carcinomas if  the 
tumors were larger than 10 mm[10].

Fahy et al[15,16] also emphasized the impact of  lymphova
scular invasion in rectal carcinoids. The authors investigated 
the association between various clinicopathological variables 
and poor oncological outcomes in 70 rectal carcinoids that 
underwent surgical resection in a single institution. Their 
analysis revealed that the presence of  lymphovascular 
invasion was strongly associated with metastasis, poor 
relapse free survival and disease specific survival. According 
to the results of  their analysis, the authors proposed a 
novel scoring system called “carcinoid of  the rectum risk 
stratification” (Table 3). In this simple scoring system, the 
total risk score was calculated by adding points assigned to 
the four variables identified as important in determining 
the behavior of  rectal carcinoids: size, depth of  invasion, 
lymphovascular invasion and mitotic rate. The risk was 
stratified into low, intermediate and high risk according to 
the total score. Survival analysis revealed that patients with 
low risk score exhibited a significantly higher 5-year relapse 
free survival than patients with either intermediate or high 
risk scores. Importantly, their results showed that patients 
in the low risk group, which was defined as tumor size 
smaller than 1cm, depth of  invasion within submucosa, no 
lymphovascular invasion and less than 2/50 HPF mitotic 
rates, had essentially no risk of  recurrence and a 100% 
5-year disease specific survival. This result was completely 
compatible with the study by Konishi et al[6] which also 
reported a 100% 5-year disease specific survival in the risk-
free group. Regarding the methods for evaluation of  lym-
phovascular invasion, there is no definite evidence at this 
point to conclude whether immunohistochemistry is better 
than HE stain to predict metastasis or prognosis in colorec-
tal carcinoids. Future standardization is needed in the guide-
lines for better understanding of  this rare disease.
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Table 2  Grading proposal for neuroendocrine tumors of 
colon and rectum[20]

Grade Mitotic count (10HPF)1 Ki-67 index (%)2

G1 < 2 ≤ 2
G2 2-20 3-20
G3 > 20 > 20

110 HPF (High Power Field) = 2 mm2, at least 40 fields (at 40 × magnification) 
evaluated in areas of highest mitotic density; 2MIB1 antibody; % of 2000 
tumor cells in areas of highest nuclear labeling.

Points Size 
(cm)

Depth Lymphovascular 
invasion

Mitotic rate 
(HPF)

0 < 1 Mucosa/submucosa No < 2/50
1 1–1.9 Muscularis or deeper Yes ≥ 2/50
2 ≥ 2

Table 3  CaRRS: carcinoid of the rectum risk 
stratification [15,16]

CaRRS is obtained by adding points associated with each clinicopathological 
feature; Low risk: 0 points; Intermediate risk: 1-2 points; High risk: ≥ 3 points.

Tumor size ≤ 10 mm and lymphatic invasion (-) Local resection without LN dissection

Radical resection with LN dissectionTumor size > 10 mm or Lymphatic invasion (+)

Tumor size > 20 mm or venous invasion (+) Close follow-up for distant metastasis

Figure 1  Treatment strategy of colorectal carcinoids[7].



Thus, the absense of  lymphovascular invasion should 
be the key for confirming a good outcome of  colorectal 
carcinoids. It should again be emphasized that histological 
examination of  lymphovascular invasion is mandatory 
in the specimens obtained by endoscopic resection or 
transanal local excision, as this would provide useful in-
formation for determining the need for additional radical 
surgery with regional lymph node dissection. Although 
the size and depth of  invasion are evidently not enough to 
stratify the risk of  this rare tumor, the present guidelines 
or TNM staging system do not mention the impact of  
lymphovascular invasion. Lymphovascular invasion would 
be among the next promising targets to consider in order 
to establish better guidelines or staging systems, particularly 
in early-stage colorectal carcinoids.
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Abstract
AIM: To develop a pure transvaginal access to the retro-
peritoneum, that is simple, reproducible and uses endo-
scopic material available on the market.

METHODS: From February 2008 to April 2009, 31 pigs 
were operated on, with 17 as an acute experiment and 14 
with a survival protocol. The animals were placed in a su-
pine position and a 12-mm double-channel endoscope (Karl 
Storz™, Tuttlingen) was used for vision and dissection. 
During the same time period, the access experiment was 
reproduced on 3 human cadavers using material similar to 
that used in the animal model.

RESULTS: In the animal model, 37 interventions were 
done on the kidney, adrenal gland and pancreas. The 
mean time to fashion the access was 10 min (range 5 
to 20 min). No intraoperative death was observed. Two 
major (5%) intraoperative complications occurred: one 
hemorrhage on the aorta and one tearing of the right 
renal vein. Peritoneal laceration was encountered in 5 

cases without impairing the planned task. In the survival 
group, good clinical outcome was observed at a mean 
follow-up of 3 wk (range 2 to 6 wk). In the 3 cadavers, 
access was performed correctly. The mean time to fashion 
the access was 52 min (range 40 to 60 min). All the 
anatomical landmarks described in the pig model were 
clearly identified in the same sequence.

CONCLUSION: A retroperitoneal natural orifice translu­
menal surgical transvaginal approach is feasible in both 
animal and human models and allows performance of a 
large panel of interventions. 

© 2010 Baishideng. All rights reserved.
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INTRODUCTION
The retroperitoneal space contains many different organs 
that can be affected by a large variety of  pathologies. For 
this reason, concern is shared by three surgical specialties: 
digestive surgery, urology and gynecology. Because these 
three disciplines evolved independently and relatively isol­
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ated, they have developed many different approaches to 
this space, based on their specific working habits. Basically 
3 different accesses have been described: anterior (trans-
abdominal), posterior and trans-vaginal, each carrying speci­
fic complications and limitations.

During the 1980s, the onset of  video assisted surgery 
has dramatically changed the surgical field. The development 
of  new approaches has also been applied to retroperitoneal 
surgery in the early 1990s[1-4], decreasing the invasiveness 
of  interventions and improving the clinical outcome of  
patients[5-22]. As in open surgery, laparoscopy was developed 
in a dichotomist fashion, where either the rigid endoscope 
was inserted through the abdominal cavity (conventional 
laparoscopy, LS in the following text)[1,2,7-13] or through a 
posterior approach, a technique called retroperitoneoscopy 
(RPS)[3,4,14-22], which was described many years previous as a 
diagnostic tool[23]. If  the advantage upon open surgery was 
obvious[24-26], no differences were observed between these 
two approaches until now.

Specific complications during access were observed 
in large series[21,27-29]. Because the two concepts are very 
different, they do not share the same problems, even if  
the rates of  these difficulties are similar[27-29]. Trocar site 
complications (hematoma, infections, cell seeding and 
hernia) are shared by both approaches, as are general comp­
lications of  every endoscopic surgery, such as hemorrhage, 
gas loss and gas embolism. The laparoscopic approach is 
limited due to the risk of  visceral damages (enhanced with 
previous open surgery) because of  the trans-abdominal 
approach[29], whereas pneumothorax and lesion of  the 12th 
intercostals nerve are well-known complications of  RPS[27,28].

Another drawback proposed for LS (and for all anterior 
approaches) was opening of  the peritoneum to reach an 
extra-peritoneal organ. Even if  this concept is still debated, 
some authors advocated an immune role of  the peritoneal 
barrier[30-34], which could be misbalanced in the case of  
surgical trauma, which is a point particularly important 
in oncological surgery[30,32]. Even though this concept 
seems interesting, there is still lack of  clear evidence to 
scientifically support these assumptions.

After 20 years of  experience, almost everything has 
been attempted using minimally invasive approaches in the 
retroperitoneum. However, in the literature, some specific 
situations are still considered limited for these technologies. 
One example is the highly technically demanding inter
vention, duodenopancreatectomy[35-39], which is still strongly 
debated after 10 years of  application. Another illustration, 
which may evolve in a few years, is the treatment of  large 
adrenal tumors or primary malignant mass of  the adrenal 
gland[40-42]. Even though these two interventions were demo
nstrated as being feasible using laparoscopy/RPS, these 
works remain highly debated and the open approach is still 
considered as the gold standard in these two situations.

Another aspect that tends to disappear with time is the 
longer learning curve of  RPS compared to LS. Described 
as a limitation of  this technique in the first trials, this point 
seems not to be a real limitation, as experience is growing 
worldwide[14].

After three decades, an alternative approach to laparos­
copy has been proposed: the natural orifices transluminal 
endoscopic surgery® (NOTES). This emerging concept is 
at its dawn, but clinical experience is growing worldwide, 
offering to pass another step in minimally invasive con­
cepts[43-46]. This technique has been applied to retroperito­
neal surgery in both animal models and human applications, 
mainly centered on renal and pancreatic interventions[47-57]. 
All these attempts used trans-abdominal approaches thro­
ugh the stomach or the vagina. As we have seen, many 
complications can occur with such approaches[43-46] and, 
because it is thought that the peritoneum should not be 
touched to access extra-peritoneal organs, we decided to 
develop a reproducible extra-peritoneal access using the po­
tential that NOTES approaches could offer[58-64].

The aim of  the current experiment was to build a 
transvaginal retroperitoneal access to various organs. This 
approach was to be simple, reproducible and should use 
endoscopic material available on the market. 

MATERIALS AND METHODS
Our research institute is officially authorized to conduct 
animal experimentation (No. B-67-482-16). Our animal 
models were managed according to the Directive of  the 
European Community Council (86/609/EEC).

For all interventions, a dual channel 12 mm flexible 
endoscope (Karl Story™) was used for access, dissection 
and vision. A laparoscopic gas insufflator using CO2 was 
employed to maintain constant gas pressure. Various endo­
scopic instruments (Karl Storz™, Olympus™ and Boston 
Scientific™) were used to dissect, cut, coagulate and clip 
the vessels.

Animal model
The interventions were accomplished under general anes
thesia in 25-30 kg female pigs. Anesthesia was induced with 
propofol 10 mL/kg + 2 mL pancuronium. Endotracheal 
intubation was performed and sleep was maintained with 
isofluorane 2%.

On 17 pigs, the experiment was done based on an 
acute protocol. A lethal dose of  propofol and potassium 
chloride were successively administrated at the end of  the 
intervention.

The remaining animals were awake at the end of  the 
procedure and kept alive for various periods of  time (from 
2 to 6 wk), depending on the outcome measured. Their 
social comportment, feeding patterns and weight gain were 
used as markers for a good clinical course.

From February 2008 to April 2009, 31 pigs were oper­
ated on. With the pig placed in a supine position, a 10 mm 
latero-posterior colpotomy was performed at mid length 
of  the vagina. Blunt dissection with the finger was used 
to create a 3 cm-long postero-lateral tunnel into which the 
flexible endoscope was inserted through the vagina. A ret­
ropneumoperitoneum of  CO2 was insufflated at a pressure 
of  12 mmHg via one channel. Dissection progressed crani­
ally and posteriorly, using only the tip of  the endoscope and 
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the pressure of  the carbon dioxide. No extra instruments 
were employed. A complete and reproducible sequence of  
anatomical landmarks were visualized in the following se­
quence: the internal obturator muscle on the lateral side, the 
common iliac vessels (Figure 1A), the aorta or the IVC , de­

pending on the side, the Gerota’s fascia (pre-renal fascia), the 
psoas muscle, the ureters (Figure 1B), the kidney (Figure 1B  
and C), the adrenal gland (Figure 1C and D) and the tail of  
the pancreas on the left side (Figure 1C).

Various procedures were attempted using a large panel 
of  commercially available endoscopic devices. They were 
defined as following: (1) Total nephrectomy: dissection of  
the vessels, clipping and cutting, dissection of  the ureters, 
clipping and cutting, dissection of  the whole kidney, no 
retrieval due to limitation of  the size of  the vagina in our 
pig model; (2) Partial nephrectomy: dissection of  the ves­
sels, temporary clamping of  one arterial branch, division 
of  the parenchyma at the border of  the ischemic tissue, 
hemostasis control, relies of  the clamp, extraction of  the 
specimen transvaginally; (3) Adrenalectomy: dissection of  
the lateral attachments, selective control of  the vascular 
pedicles, complete dissection of  the gland, extraction of  
the specimen transvaginally; and (4) Distal pancreatectomy: 
opening of  the Gerota’s fascia, dissection of  the anterior 
aspect of  the pancreas up to the body, dissection of  the 
posterior side with separation of  the splenic vein (spleen 
sparing technique), control of  the parenchyma with non-
absorbable endoloop and cutting of  the specimen with an 
endoscopic monopolar snare, extraction of  the specimen 
transvaginally. 

Human cadaver model
Experiments were conducted on frozen human cadavers, 
warmed at ambient temperature for 12 h. From December 
2008 to April 2009, the same access principles were applied 
on 3 human cadavers, using material similar to that used in 
the animal model.

The colpotomy was performed on the posterior wall of  
the vagina, approximately 3 cm proximal from the posterior 
fornix. A posterior and lateral tunnel (left side) was then 
created under direct vision, using standard and laparoscopic 
instruments. Once the para-rectal space was entered, a 
12-mm dual channel endoscope was introduced and insuf­
flation using 15 mmHg of  CO2 was applied through one of  
the channels.

The successive anatomical landmarks identified were: 
the internal obturator nerve and artery entering Alcock’s ca­
nal (Figure 2A), the sacral nerves (running on the sacrum), 
the median rectal artery, emerging from the pelvic ring, 
the left external iliac vessel (Figure 2B) and the left inferior 
epigastric artery (Figure 2B). Progressing cranially, the lower 
pole of  the kidney (Figure 2C) was dissected on its anterior 
aspect. The dissection was then prevented because of  fro­
zen tissues.

Various interventions were performed using the end
oscope with a totally NOTES technique, without any 
percutaneous instruments. Surgical principles driving these  
interventions in standard surgery were preserved in all cas
es, but adapted with the endoscopic devices.

RESULTS
Animal model
Thirty-seven interventions were performed on the kidney, 
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Figure 1  Animal model. A: Right side. *Right Iliac Vessels; B: Left side. *Ureter; 
C: Left side. *Kidney, upper pole; **Adrenal gland; ***Tail of the Pancreas; D: Left 
side. *Adrenal gland.
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the adrenal gland and the pancreas: 23 with an acute model 
and 14 with a survival model. A more detailed description 
of  our lab experience is presented in Table 1.

All operative steps described previously for each inter­
vention were successfully conducted. The mean time to 
fashion the access was 10 min (range 5 to 20 min).

No intraoperative death was observed. Two major (5%) 
intraoperative complications occurred: one hemorrhage on 
the aorta and one tearing of  the right renal vein. These two 
complications were successfully managed with endoscopic 
clips. Peritoneal laceration was encountered in 5 cases, wi
thout impairing the task planned. They were all managed 
with the placement of  an intraperitoneal Veress needle. 

In the survival group, a satisfying clinical outcome was 
observed in all animals, with a mean follow-up of  3 wk 
(range 2 to 6 wk). Three occult postoperative complications 
were discovered at necropsy: one pancreatic fistula after 
distal pancreatectomy and two collections containing urine 

after partial nephrectomies. No clinical signs were pres­
ent in the animals concerned. Concerning the colpotomy, 
all accesses were found to be closed at 3 wk, without local 
complications such as abscesses or infection. The retroperi­
toneal space was found to be collapsed in all cases, without 
any objective infection.

Human cadaver model
The access was performed correctly in the 3 cadavers up to 
the iliac vessels. In the first case, frozen tissues prevented 
complete dissection up to the kidney. In the 2 remaining, 
the lower pole of  the kidney was clearly visualized. The 
mean time to fashion the access was 52 min (range 40 to 
60 min).

All the anatomical landmarks described in the pig model 
were clearly identified in the same sequence. Moreover, the 
sacral nerves and the middle rectal artery were identified in 
2 of  3 cases.

DISCUSSION
We developed a model of  transvaginal extra-peritoneal ac­
cess to the retroperitoneum in both animal and human ca­
daver models[58-64]. Using this access and simple endoscopic 
instruments, various procedures were performed[59-64]. The 
mean time to fashion the access decreased dramatically 
with experience showing a quick learning curve and was 
strongly correlated with the introduction of  a standardized 
anatomical landmarks-based dissection. As described pre­
viously for RPS[14,21,22], the orientation is more difficult in 
the retroperitoneum due to the lack of  a real space (com­
pared to the abdominal cavity). In order to overcome this 
limitation, we developed a highly standardized technique 
in which every anatomical landmark observed allowed the 
operator to progress in the direction of  the next struc­
ture[58]. This is critical to guarantee reproducibility for other 
operators. This fact was clearly observed at the NOTES 
hands-on information session given at our institute during 
which our access was easily reproduced by endoscopic-
naïve operators (data not published).

Pelvic lymph nodes
A complete mapping and extraction of  all lymphatic sta­
tions of  the pig was possible (up to renal pedicle lymph 
nodes) on both sides using the same vaginal incision[60]. As 
the first structures encountered during our dissection are 
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Figure 2  Cadaver model. A: Left side. Pudendal nerve entering the Alcock 
canal; B: Left side. *External Iliac Vein; **Inferior Epigastric Vein; C: Left side. 
*Kidney, lower pole. 

C

B

A Table 1  Detail of our animal experience

Intervention Model (Number of intervention)

Lymphadenectomy Acute (n = 3)
Survival (n = 6)

Nephrectomy Acute [n = 5 (left) +7 (right) +2 (partial)]
Survival [n = 1 (right) +6 (partial)]

Adrenalectomy Acute [n = 2 (left)+1 (right)]

Distal pancreatectomy Acute (n = 2)
Survival (n = 1)

Total 37 models, 23 with an acute model and 14 with a survival model.



the pelvic lymph nodes, this seems to represent a more 
practical intervention to be performed with such an ap­
proach and could be interesting for gynecology during the 
mapping of  uterine cancer. 

Nephrectomy
NOTES approaches have been widely used in urology 
for a few years with success[47-55], but only through trans­
abdominal accesses. Our approach seems to be a valuable 
option for such interventions, as the kidney was always 
dissected freely in all of  our interventions, including in 
the human cadavers[64]. Despite this easy access, important 
technical limitations have to be ruled-out (vascular control, 
cutting, and hemostasis) to allow more safe and practical 
interventions. In order to push the limits of  our relatively 
simple instrumentation, we developed a survival model 
of  partial nephrectomies (data not published). These in­
terventions were possible, using advanced tactical tricks 
to perform temporary vascular control, but the need of  
suturing material was found to be a major limitation during 
the interventions. Attempts to close opened pyelocaliceal 
structures with endoscopic clips resulted in urine leak in 
two animals.

Adrenalectomy
Interventions on adrenal glands were found to be feasible 
in the pig model[63], however, we encountered anatomical 
difficulties due to the firm attachments of  the glands to 
vascular structures on both sides (the inferior vena cava 
and the aorta). This topographic distinction was responsi­
ble for two major intraoperative complications. No clinical 
repercussions were encountered as these two complica­
tions were managed quickly with compression and endo­
scopic control using clips. As in laparoscopy, the working 
space is closed and gas pressure greatly contributed to 
contain the hemorrhage, but measures to avoid massive 
gas embolism must also be quickly taken. In the two cases, 
the adrenal glands were situated deep into the wall of  the 
vascular structure. In this context, we decided to limit our 
experiment on this model. These limits should not be 
extended to the human model, as the glands are well sepa­
rated from these two major structures.

Pancreas
Even if  laparoscopy remains a debated approach, it see
med interesting to try this approach for the distal part of  
the pancreas, due to its close proximity during the others 
interventions. Using simple and basic material, it was 
possible to perform resection of  the distal part of  this organ 
without touching the splenic vessels and the peritoneum[62]. 
Due to the shape of  the pelvis and the size of  the vagina 
in the pig, it was not possible to insert a stapler for the 
transaction and this was done using endoscopic endoloop. 
This is probably the reason for the pancreatic stump leakage 
observed in one animal. Despite this technical drawback, this 
approach allows pushing our model to the limits. Posterior 
access to treat pancreatic pathologies has already been pro­
posed for a long time, in open or endoscopic surgery, and 

has shown many interesting benefits as a dissection of  the 
pancreas without opening of  the peritoneum[16-20]. This 
was particularly important to prevent peritoneal seeding of  
aggressive pancreatic juice during acute pancreatitis.

Many advantages were discovered during this exper
iment. One of  the leading was the use of  the endoscope 
by itself. This provides an “all-in-one” flexible platform for 
vision, insufflation and access to deliver a large variety of  
endoscopic instruments without the need to retrieve the 
platform to clean the lens or change the instruments. Con
ceptually, the endoscope could be considered as a flexible 
long single port and allows us to save time and movements.

As this transvaginal approach could not be considered 
as a pure anterior or posterior access, it allows us to avoid all 
of  the complications related to both LS and RPS. The risk 
of  pneumothorax, intercostal nerve injury and abdominal 
viscera is per se almost impossible to occur. Moreover, throu
gh the same incision, it was possible to gain access to both 
sides from the pelvis to the diaphragm[58]. This bilateral and 
full exploration of  the retroperitoneum through one access 
is not possible in both RPS and LS (due to the interposition 
of  abdominal organs). 

This retroperitoneum-based access allows us to progress 
up to the targeted organ without opening the peritoneum 
in the vast majority of  cases. In the few animals where 
this barrier was opened, it was limited to a small tear and a 
Veress needle was used to take the pneumoperitoneum out, 
which is a technique routinely used during extraperitoneal 
hernia repair (TEP)[65]. Another advantage in not opening 
the peritoneum is that the space is perfectly dry, allowing 
the CO2 to dissolve into the tissues and to enhance pneu­
mo dissection. This effect, shared with RPS, is present 
during LS but to a lesser extent. Working in a closed space 
under pressure carries other advantages, such as a natural 
retraction coming from the areolar tissue surrounding the 
organs created by a selective and comprehensive dissection 
during the approach.

The orientation of  the instruments and vision was fou
nd to be completely different compared to LS and RPS. 
Of particular interest was the direct access to the renal 
pedicle, allowing simple control of  all the vessels, which is 
sometimes difficult during RPS nephrectomy for a large 
kidney.

As already pointed out, in all transvaginal access for 
NOTES, these techniques remain limited to women. If  
this point seems impossible to overcome, some other possi­
bilities could be considered, such as transrectal access to 
the retroperitoneum, but close control of  the infectious 
problems have to be studied first.

Another point concerning the access is the outcome 
of  the colpotomy in terms of  pain, fertility and local 
infections. If  a transvaginal procedure is used many times  
in gynecology for intra-abdominal interventions (e.g. hystere­
ctomy and fertility assessment), it may be an important 
issue for all transvaginal NOTES interventions, either trans
peritoneal or retroperitoneal.

Although complex interventions were feasible using 
simple endoscopic instruments, a revolution in terms of  
material is mandatory to transpose such technique to clinical 
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applications. If  actual endoscopic clips are sufficient to 
control a 3 mm artery, such devices were not designed for 
larger structures. Moreover, if  flexible stapling devices are 
available on the market, their miniaturization and handling 
should be improved.

One of  the limitations of  our pig model was the size of  
the vagina. This prevents retrieving the kidney in one piece 
after complete dissection or to insert another instrument 
alongside the endoscope. We believe that this limitation 
will not be encountered in a human model, as transvaginal 
retrieval of  kidney was already performed and described[47]. 
However, there could be a clear limit in the case of  large 
tumors. Another detail concerning the extraction is the 
prevention of  cell seeding. This point could be ruled out 
using plastic protectors, as in LS/RPS.

If  this technique is going to be applied to regular prac­
tice, more research is needed to develop the same stepwise 
approach in a cadaver model. Indeed, this approach was 
designed to avoid the complications of  existing techniques. 
This objective will only be reached with complete knowle
dge of  surgical anatomy encountered during the endoscopic 
dissection.

In conclusion, the retroperitoneal NOTES transvaginal 
approach is feasible in both animal and human models and 
allows performing a large panel of  interventions, even using 
basic instrumentation. This technique may contribute to a 
decrease in surgical trauma and the complications associated 
with currents approaches.

COMMENTS
Background
Surgery of the organs situated in the retroperitoneum is shared by different opera-
tive specialties: general surgery, visceral surgery, urology and gynecology. This 
multidisciplinary approach comes from the different organs targeted. Technical 
evolutions have been applied in this field, particularly the arrival of video-assisted 
endoscopic surgery. This new approach has dramatically decreased the trauma 
induced by the surgical intervention and has been proved to have clear benefits 
for the patient’s recovery. Basically two approaches have been developed: an an-
terior approach, through the abdominal cavity (laparoscopy) and a direct posterior 
approach (retroperitoneoscopy).
Research frontiers
Nowadays, new fields of research tend to lower again and again the invasive-
ness of this approach. Transluminal endoscopic surgery performed through 
natural orifices (NOTES) is one of these promising targets. Both laparoscopy and 
retroperitoneoscopy have some limitations and potential complications. NOTES 
approaches could eventually overcome some of the morbidity arising from the 
skin incisions. NOTES has been applied on a large panel of interventions in the 
retroperitoneum, in both animal and human models.
Innovations and breakthroughs
In the past experiments on retroperitoneal organs with NOTES, the access was al-
ways done through an anterior approach, via the peritoneal cavity, despite the tar-
geted organs are situated behind the peritoneum. The main risk of such access is 
to damage intraperitoneal organs (bowel, liver, blood vessels). For this reason, the 
authors tried the purpose of this research was to study the potentialities of NOTES 
approach through a posterior approach, avoiding touching the abdominal cavity.
Applications
The results of this experiment demonstrate that a posterior approach of the ret-
roperitoneum is feasible with NOTES technique in an animal model. Anatomical 
landmarks were essentials to provide a large reproducibility. Application to Human 
seems promising, but will require more advanced experiments.
Terminology
Retroperitoneum: anatomical space situated behind the peritoneal cavity. It con-

tains important organs such as the kidneys, the pancreas, the adrenal glands, the 
aorta, etc. NOTES: Endoscopic surgery performed through the natural orifices (the 
mouth, the vagina, the anus). Using these orifices avoids the need of the small inci-
sions of the conventional endoscopic surgery, allowing surgery without visible scar.
Peer review
The author described retroperitoneal approach of NOTES technique for animal 
and human cadaver model. This experimental report may contribute for the sur-
geons who are going to perform NOTES in the retroperitoneum.
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Abstract
AIM: To evaluate the efficacy of thoracic epidural analg­
esia for extracorporeal shock wave lithotripsy (ESWL). 

METHODS: ESWL is an effective, non-invasive technique 
for the treatment of difficult pancreatic and large bile duct 
calculi. The procedure is often painful and requires large 
doses of analgesics. Many different anesthetic techniques 
have been used. Patients with either large bile duct calculi 
or pancreatic duct calculi which could not be extracted 
by routine endoscopic methods were selected. Thoracic 
epidural anesthesia (TEA) was routinely used in all the 
subjects unless contraindicated. Bupivacaine 0.25% with 
or without clonidine was used to block the segments D6 
to D12. The dose was calculated depending on the age, 
height and weight of the patient. It was usually 1-2 mL  
per segment blocked.

RESULTS: Ninety eight percent of the 1509 patients 
underwent ESWL under TEA. The subjects selected 
were within American Society of Anesthesiologists grade  
Ⅰ to Ⅲ. ESWL using EA permitted successful elimination 
of bile duct or pancreatic calculi with minimal morbidity. 
The procedure time was shorter in patients with TEA than 
in those who underwent ESWL under total intravenous 
anesthesia.

CONCLUSION: Almost all patients undergoing ESWL with 
EA had effective blocks with a single catheter insertion  
and local anesthetic injection. 

© 2010 Baishideng. All rights reserved.
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INTRODUCTION
Extracorporeal shock wave lithotripsy (ESWL) is an ef­
fective, non-invasive technique for the treatment of  diffi
cult pancreatic and large bile duct calculi[1,2]. Millimetric 
fragmentation of  pancreatic and bile duct stones by ESWL 
has improved the results of  endoscopic therapy. The ESWL  
machine uses high pressure shock waves generated by an  
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ellipsoid cup with the aid of  biplanar fluoroscopy. The 
treatment is often painful and requires large doses of  anal­
gesics. Many different anesthetic techniques have been used 
for ESWL. To date general anesthesia, epidural anesthesia 
(EA) with local anesthetic agents or opioids, intercostal 
nerve blocks with local infiltration, intravenous fentanyl, 
combinations of  intravenous analgesics and sedatives have 
all been used[3-12].

In our institution we routinely employ continuous tho­
racic epidural anesthesia (TEA) using Bupivacaine 0.25% 
with or without Clonidine to achieve a sensory block level 
in the region of  T6-T12. This paper describes our vast 
experience of  this regimen.

MATERIALS AND METHODS
The patient selection criterion for ESWL was the presence 
of  large bile duct calculi which could not be extracted by 
routine endoscopic methods using a balloon or mechanical 
lithotripter[11]. Old and frail patients with a high surgical 
risk or those with retained common bile duct stones after 
cholecystectomy were also considered[13,14]. The subjects 
required nasobiliary drainage catheters or T-tubes to serve 
as conduits for injection of  contrast media into the biliary 
tree to radiologically visualize the radiolucent stones before 
ESWL and to monitor stone position during ESWL[2,3,14]. 
Subjects with pancreatic duct calculi not extractable by 
basket or balloon were included[1]. Subjects with radiolu­
cent pancreatic calculi needed a nasopancreatic tube for 
admitting radiographic contrast medium to localize the 
stone using fluoroscopy[1]. The median diameter of  the bile 
duct stones was 19 mm (range 6-40 mm) and 221 patients 
had more than one stone. The pancreatic calculi were 
of  variable sizes and numbers. The patients were within 
American Society of  Anesthesiologists (ASA) grade Ⅰ to 
Ⅲ. All the subjects underwent routine investigations includ­
ing a complete blood picture, random blood sugar, blood 
urea, serum creatinine, ECG, coagulation profile, viral 
markers and X-Ray chest PA view. Informed consent was 
taken from all the patients. EA was avoided in pregnant 
women, patients in whom informed consent could not 
be obtained, ASA Class Ⅳ patients, subjects with neurolo­
gical impairment, skin infections at the site of  injection, 
disturbances of  coagulation, pacemakers, uncontrolled dys­
rhythmias, severe scoliosis, vascular aneurysms and patients 
with known allergy to the drugs used[15].

None of  our patients received anti-emetic or anxiolytic 
injections prior to the insertion of  the epidural catheter. All 
patients received prophylactic broad–spectrum antibiotics 
that were continued until the biliary system or the pancreatic 
duct were cleared of  the stone debris[14]. Thoracic epidural 
catheters were inserted in all subjects unless contraindicated. 
Detailed knowledge of  the anatomy, technique and possible 
complications is important for correct placement of  the 
epidural catheter. The catheter introduction approach was 
mostly midline or occasionally para median. An epidural 
catheter (Perifix 18 G B Braun) was inserted in the T 7-8, 
T 8-9 or T 9-10 thoracic intervertebral space. The insertion 

site was covered with a sterile adhesive dressing (Tegaderm 
3M). Bupivacaine 0.25 % (Sensorcaine Astra Zeneca India) 
in combination with or without Clonidine hydrochloride 
(Cloneon, Neon Laboratories Ltd. India) was injected 
incrementally in all the subjects to achieve a sensory ana­
lgesia level of  T6 to T12. The dose of  local anesthetic 
given was calculated depending on the age, weight and 
height of  the patient and the segments to be blocked. 
Sensory analgesia was determined using pinprick testing[16]. 
The procedure was initiated after adequate analgesia was 
achieved. The intensity of  shocks used varied from 1 to 6, 
depending upon the density of  the stone. A top-up dose of  
the local anesthetic was administered when breakthrough 
pain occurred. The number of  sessions was a minimum 
of  one to a maximum of  four (rare). The epidural catheter 
was left in situ in patients who required multiple sessions 
of  ESWL[17]. The dose of  local anesthetic had to be 
increased when more than one session was required due to 
tachyphylaxis [sensitization to the Local Anesthetic (L.A.) 
drug][18].

All the patients were moved to the post anesthesia 
care unit (PACU) after the procedure. PACU discharge 
criteria included: the patient being spontaneously awake 
and appropriately responsive to questioning and able to 
move all extremities; blood pressure and heart rate within 
20% of  baseline values; minimal or no pain; minimal or 
no nausea. The patients were allowed to go home when 
they could walk with a steady gait and void spontaneously 
without any difficulty[10].

Statistical analysis
Descriptive statistics was analyzed by SPSS 13.0 version 
(Chicago, IL, USA). 

Patient characteristics including age, height, weight, 
gender, ASA grade and insertion site of  the epidural cathe­
ter were recorded (Table 1). The average procedure time 
per session was 55 min. Total dose of  the anesthetic drugs 
given, the level of  dermatomes blocked and the dermatome 
regression time were documented. Duration of  stay in the 
PACU was recorded. Procedure starting time was defined 
as the beginning of  ESWL. Patients rated their assessment 
of  the adequacy of  anesthesia in facilitating lithotripsy as 
excellent, good or fair. All medications administered during 
the procedure and recovery were noted. All intra operative 
complications like pain, patient movement, saturation of  
oxygen in arterial blood flow (Spo2) < 90% and hypoten
sion were recorded. Postoperative complications recorded 
included nausea, emesis, and urinary retention. Nurses 
in the PACU assessed patients every 15 min until PACU 
discharge criteria were met.

RESULTS
The subjects selected for ESWL ranged from ASA-Ⅰ to 
ASA-Ⅲ [ASA-Ⅰ 1103 (73%), ASA-Ⅱ 358 (24%) and 
ASA-Ⅲ 48 (3%)]. Out of  a total of  1509 patients, 1490 
(98.7%) underwent ESWL under TEA, 19 (1.3%) under 
general anesthesia and 8 under total intravenous anesthesia 
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(TIVA). The treatment plan was similar for both bile duct 
and pancreatic calculi. There was no correlation between 
age and recovery in any group[10]. A difference in drug 
requirement was seen at extremes of  age. Some anxious 
patients received midazolam at the time of  epidural cathe­
ter insertion at a dose of  0.05 mg/kg body wt.

Thoracic epidural catheters were placed successfully on 
the first attempt in most of  the patients. The volume of  
local anesthetic injected was 5 to 12 mL, and the maximal 
cephalad extent of  sensory block was T5 (range T5-T6).
The caudad spread was up to a maximum of  L1 (T11 to 
L1). Some patients who had more than one ESWL session 
required a higher dose of  epidural local anesthetic injection 
for the subsequent sessions[18]. Subjects who underwent 
ESWL under TIVA were restless and registered a lot of  
disruptive movements due to pain. The procedure time 
was shorter in patients with TEA compared to those who 
underwent ESWL under TIVA. Transient hypotension 
during the procedure was observed in 91 (6%) patients 
and was treated with intravenous bolus injections of  ep­
hedrine (5-15 mg)[16]. There was respiratory depression 
and hypoxemic episodes in some of  these patients[10,19,20]. 
Bradycardia was seen in some of  our TEA subjects and 
was corrected by giving intravenous atropine injection. 
Ventricular premature complexes were observed in 
53(3.5%) of  our patients[11,15]. They were controlled by a 
single dose of  intravenous lignocaine at 1.0 mg/kg body wt. 
Most of  our patients were pain free in the post procedure 
period. Some who underwent ESWL for pancreatic calculi 
had pain for which they were treated with NSAIDS or 

Fentanyl at 1 mg/kg body wt. Patients were monitored in 
the PACU for 4 h and then moved out unless they requir­
ed further monitoring for other co-morbid conditions. 
There were no airway related complications. One to three 
sessions were required for clearance of  the calculi in either 
of  the groups. Patients stone clearance was 448 (30%) in 
one session, 573 (38%) in two sessions and 475 (31%) in 
three sessions. There were very few who required a fourth 
session. The assessment of  adequacy of  EA was excellent 
in 1147 (76%), good in 302 (20%) and fair in 60 (4%) of  
our patients, including both groups i.e. pancreatic calculi 
and bile duct stones.

DISCUSSION
We chose EA because of  its established effectiveness, co­
ntinuous nature and low incidence of  complications[21]. The  
average recovery time after EA was 3 h. The patients 
were monitored in the PACU for about 4 h. The recovery 
time may not be as short as for general anesthesia, but 
the incidence of  side effects observed is definitely low[21].  
The disadvantage of  general anesthesia includes daily 
intubation of  patients for 2 to 3 consecutive days depe­
nding upon the number of  sessions required[2]. An in­
dwelling thoracic epidural catheter is a good neuraxial 
option. Midazolam anxiolysis (0.05 mg/kg body wt iv) 
was administered to patients who were sensitive to the 
sound generated by the Dornier Medtech Compact Delta 
machine[22]. Pain is associated with increased levels of  cir­
culating catecholamines, which results in tachycardia, hy­
pertension and increased cardiac work leading to increased 
myocardial oxygen consumption. Pain control due to EA 
can significantly decrease the incidence of  pulmonary 
morbidity[23]. TEA promotes faster recovery of  bowel fun­
ction (as it increases the microcirculation of  the bowel) 
and earlier fulfillment of  discharge criteria[24]. Provision of  
good pain relief  aids good targeting of  the calculi (absence 
of  tachypnea and tachycardia) and leads to reduction of  
morbidity and complications[1,2]. This results in better pati­
ent satisfaction which is an important component of  good 
quality care.

The premature ventricular beats observed in some pati­
ents were caused either by a triggering effect of  the shock 
waves or by other factors in our elderly patients[11]. There 
were no significant post-procedure complications. A very 
small number of  patients who complained of  nausea, 
were treated with antiemetics. TEA is an ideal mode of  
anesthesia for ESWL in the geriatric group of  patients 
compared to general anesthesia. In TEA the drug volume 
requirement is significantly reduced and the degree of  
motor block is also minimal. Any hypotension, when it 
occurred, was very mild. Some patients who underwent 
ESWL for pancreatic calculi reported experiencing pain 
which required oral analgesics at the time of  discharge. 
Patients with partial clearance of  stones (pancreatic calculi) 
preferred to have EA again when they returned later for 
repeat ESWL. ESWL using EA permitted successful elim­
ination of  bile duct or pancreatic calculi with minimal rates 
of  morbidity, and with no deaths among some high-risk 
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ASA: American Society of Anesthesiologists.

Characteristics

Age (yr)
     Mean 34.64 
     Standard deviation 12.03
     Range 7 to 79
Sex
     Male 984 (65%)
     Female 525 (35%)
     Total 1509
Height (cm)
     Mean 163.8 
     Standard deviation 61.3
     Range 90.6 to 180.5
Weight (kg)
     Mean 55.8 
     Standard deviation 20.3
     Range 21.5 to 83
ASA Classification
     ASA I 1103 (73%)
     ASA II 358 (24%)
     ASA III 48 (3%)
Inter vertebral space for epidural catheter
     D7-D8 1243 (82%)
     D8-D9 198 (13%)
     D9-D10 68 (5%)

Table 1  Patient characteristics



patients who were otherwise untreatable by conventional 
techniques. When used appropriately, regional anesthesia 
can provide good, prolonged analgesia and a safer alter­
native to general anesthesia.

Our experience suggests that continuous EA is ideal, 
safe and effective for outpatient procedures like ESWL[3,25]. 
It comes with low morbidity, and high patient satisfaction
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Abstract
We present the case of a young man with involvement of 
the gastrointestinal tract in the early phase of Wegener’s 
granulomatosis. The patient presented at the emergency 
department with sudden onset of abdominal pain, nausea 
and vomiting. Radiography work up was negative for free 
air although ultrasound examination showed extraluminal 
intra-abdominal fluid. Exploratory laparotomy showed 
perforation of the jejunum. The bowel was vital except 
for this small segment of jejunum. A 5-cm long segment 
of jejunum was resected which revealed ulcerative 
inflammation accompanied by occluded arteries of the 
small intestine. Although intestinal perforation in Wegener’
s granulomatosis is uncommon, several cases have been 
previously reported. Intestinal involvement in the early 
phase of the disease is even more uncommon. This case 
combined with previously reported cases emphasizes 
the possibility of gastrointestinal manifestation early in 
Wegener’s disease. 
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INTRODUCTION
Wegener’s granulomatosis (WG) is a necrotizing vasculitis 
of  the small to medium-sized arteries characterized by 
involvement of  the upper and lower respiratory tract and 
the kidneys, although other sites can also be involved[1,2]. 
The etiology of  WG remains elusive. However, previous 
studies have implicated interplay between genetic susceptibi
lity and environmental triggers as possible risk factors[3,4]. 
The gastrointestinal tract is rarely involved, occurring in  
10%-24% of  patients with WG[1]. Only a few cases had  
histological confirmation of  vasculitis at the site of  perfo­
ration[5-7]. In this case report, we describe a case of  WG with 
intestinal perforation in the early course of  the disease.

CASE REPORT
A previously healthy 35 years old Caucasian man with 
arthralgia of  the knees, elbows and hands, skin rash, 
sinusitis, oral ulcers and renal impairment was admitted to 
our hospital in June 2009. 

Laboratory findings showed: hemoglobin 7.7 mmol/L, 
C-reactive protein 13.5 mg/L, leucocytes 18 000/mm³,  
serum creatinine 110 μmol/L and positive anti-neutrophil 
cytoplasmic antibodies proteinase 3. Urine sediment contai
ned free red blood cells (142/h). Plain chest radiography 
was normal. Biopsy was performed on the skin lesions and 
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the microscopic findings showed leukocytoclastic vasculitis. 
Based on the laboratory and clinical findings, the patient was 
diagnosed with systemic vasculitis secondary to WG and 
intravenous prednisolone (60 mg/d, iv) combined with oral 
cyclophosphamide (200 mg/d) therapy was started. 

Later in the disease course, the patient became respi-
ratory insufficient and was intubated. A week after the 
diagnosis of  WG, his clinical condition was determined by 
a persistent gastrointestinal hemorrhage for which he re-
ceived a total of  150 units of  packed cells. Gastrointestinal 
endoscopy was performed several times in order to treat 
the hemorrhage. However, except for ulcerative lesions in 
the gastrointestinal tract, no explanation for the hemor-
rhage was found. As the bleeding continued, angiography 
of  the superior mesenteric artery was performed and arte-
rial blood loss was seen in the proximal jejunum. Subse-
quently coils were successfully placed. In August 2009 the 
patient was discharged with continued oral medication. 

In October 2009 the patient again presented with a 
sudden onset of  severe abdominal pain, nausea and vomi
ting at the emergency department. On physical examination, 
his blood pressure was 138/80 mmHg with a pulse rate 
of  115 beats/min and temperature of  36.5℃. Abdominal 
examination revealed diminished bowel sounds with diffuse 
abdominal pain and signs of  peritonitis. Laboratory analysis 
showed a C-reactive protein level of  16 mg/L, erythrocyte 
sedimentation rate of  17 mm/h and hemoglobin level of  
7.0 mmol/L. X-ray analysis of  the thorax was negative for 
abdominal free air although ultrasound examination of  
the abdomen revealed intra-abdominal extraluminal fluid. 
Exploratory laparotomy showed ischemia of  the proximal 
jejunum and perforation at this site. Additionally, segmental 
resection of  the jejunum was performed. The procedure 
could also have been performed laparoscopically. 

Histopathological findings were central ulcerative in
flammation and occluded small arteries in the intestinal 
wall. Giant cells were not found. Lamina elastica staining 
showed impaired arterial wall due to inflammatory pro
cesses. Immunohistochemical study for cytomegalovirus 
antigen was negative. The patient recovered without any 
additional adverse events and remains in remission on oral 
prednisolone and cyclophosphamide therapy.

DISCUSSION
WG is a necrotizing vasculitis defined by granulomatous 
changes of  the upper and lower respiratory tract and is 
frequently associated with glomerulonephritis[8].

Our case meets the diagnostic criteria of  WG pub-
lished by Fauci et al[1] which concludes that in order to 
establish the diagnosis there should be clinical evidence of  
disease in two of  the three principle sites (upper airways, 
lung and kidney) with histological confirmation in at least 
one site[1]. Our case shows severe intestinal involvement in 
an early phase of  Wegener’s disease. Whether the perfora-
tion of  the jejunum was due to WG alone or the result 

of  intestinal ischemia due to coiling through angiography 
remains uncertain. 

In our case gastrointestinal hemorrhage developed in 
the early course of  the disease and an endoscopic maneuver 
was unable to precisely detect the cause of  the hemorrhage. 
The bleeding was managed with coiling side-branches of  
the superior mesenteric artery through angiography ex-
amination. The coiling might have caused ischemia of  the 
intestinal segment resulting in perforation of  the intestinal 
wall. Since endoscopic examination a month after coiling 
did not show any anomalies of  the intestinal wall, ischemia 
due to coiling through angiography examination seems 
unlikely. Moreover our patient did not have any clinical 
symptoms of  colonic ischemia[9] prior to the sudden onset 
of  abdominal pain. In our patient, ischemia caused by vas-
culitis (characteristic for WG) seems to be the most logical 
explanation for the perforation of  the intestinal wall. 

Earlier case reports describe intestinal involvement of  
WG. Very few cases report perforation of  the intestinal 
wall in the early course of  the disease[6,10-12]. 

Use of  immunosuppressive therapy has been sugges
ted as an etiological factor for intestinal involvement in 
WG[6]. Intestinal involvement has however been described 
in a very early course of  the disease in which no medical 
treatment was started. Also, in multiple cases, histologi-
cal examination showed extensive vasculitis with fibrinoid 
necrosis resulting in intestinal perforation[5-10]. Although 
immunosuppressive therapy is not proven as an etiological 
factor, it might exacerbate already existing areas of  ulcera-
tion leading to perforation.

In conclusion, even though uncommon, intestinal invol
vement may be listed in the clinical symptoms of  WG and 
can occur in the early course of  the disease. The diagnosis 
should be suspected in patients presenting with sudden 
abdominal pain and symptoms of  systemic vasculitis. An 
early diagnosis is vital and should not be missed since it 
could result in severe complications and death. 
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Abstract
Gallstone ileus, an uncommon complication of cholelithi-
asis, is described as a mechanical intestinal obstruction 
due to impaction of one or more large gallstones within 
the gastrointestinal tract. The clinical presentation is 
variable, depending on the site of obstruction, manifest-
ed as acute, intermittent or chronic episodes. A 51-year-
old female patient was referred to our hospital with 
3 events of intestinal obstruction during the previous  
7 d. At admission, there were clinical signs of intestinal 
obstruction; abdominal film demonstrated dilated bowel 
loops, air-fluid levels and a vague image of a stone in 
the inferior left quadrant. Once stabilized, a laparotomy 
was performed. Surgical findings were distention of the 
jejunum and ileum proximal to a palpable stone in the 

ileum as well as gallstones and a cholecystoduodenal fis-
tula in the gallbladder. An enterolithotomy, repair of the 
cholecystoduodenal fistula and cholecystectomy were 
performed. The postoperative course was uneventful. 
There is no uniform surgical procedure for this disease. 
When the patient is too ill or when biliary surgery is not 
advisable, an enterolithotomy is the best option. The 
one-stage procedure should be the offered to adequately 
stabilized patients when local and general conditions, 
such as good cardiorespiratory and metabolic reserve 
permit a more prolonged surgical procedure.
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INTRODUCTION
Gallstone ileus is an uncommon complication of  chole­
lithiasis and is described as a mechanical intestinal obstruc­
tion due to impaction of  one or more large gallstones 
within the gastrointestinal tract[1]. Although it is a disease 
most commonly found in elderly patients, there is a wide 
range of  age presentation[2,3]. A biliary-enteric fistula allows 
the passage of  a large gallstone, most commonly between 
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the gallbladder and the duodenum[4]. A gallstone of  at least 
2 to 2.5 cm in diameter will result in its impaction in the 
terminal ileum or the ileocecal valve[5].

The clinical presentation of  a gallstone ileus is vari­
able, depending on the site of  obstruction, and may be 
manifested as acute, intermittent or chronic episodes[2]. In 
50% of  cases, the diagnosis is only made at laparotomy[3]. 
There is no uniform surgical procedure for this disease 
although enterolithotomy remains the most reported pro­
cedure. Nevertheless, the one-stage operative method of  
enterolithotomy, cholecystectomy and repair of  the fistula 
may be indicated in selected cases[6]. A mortality rate of  
between 7.5% and 15% has been reported, due to delayed 
diagnosis, concomitant conditions and advanced age.

CASE REPORT
A 51-year-old female patient was referred to our hos­
pital with 3 events of  abdominal pain and distension, 
postprandial vomiting and pain relief  after vomits, absence 
of  transit of  feces and flatus, during the previous 7 d. 
There was no previous history of  gallstone disease. At 
admission, physical examination revealed a temperature of  
37.2℃, a pulse of  98 beats per minute, a respiratory rate 
of  18 per minute and blood pressure of  100/75 mmHg. 
Bowel sounds were hyperactive, her abdomen was mildly 
distended, with tenderness, but no guarding or rebound. 
White blood cell count was 9400 per cubic millimeter, with 
86% neutrophils. Other tests were unremarkable. Plain 
abdominal film demonstrated dilated bowel loops, air-
fluid levels and a vague image of  a stone in the inferior left 
quadrant (Figure 1). On the second day after admission, the 
patient presented transit to feces and gases, and vital signs 
normalized; white blood cell count was 6400 per cubic 
millimeter, with 80% neutrophils. Once stabilized, with 
a diagnosis of  intestinal obstruction and its intermittent 
presentation, probably due to a gallstone ileus, the decision 
was made to perform a laparotomy. Generalized distention 
of  jejunum and ileum was found proximal to a palpable 
stone, impacted 70 cm from the ileocecal valve (Figures 2  
and 3). The gallbladder presented gallstones and a firm 
adhesion to the first portion of  the duodenum, suggestive 
of  a cholecystoduodenal fistula. No other gallstones were 
palpated. Due to her stable condition, enterolithotomy and 
ileal suture repair, repair of  the cholecystoduodenal fistula, 
duodenorrhaphy and cholecystectomy were performed. 
At histopathology, the gallbladder showed cholelithiasis, 
acute and chronic inflammation and a fistulous tract walled 
by fibrous and granulation tissue. Following an uneventful 
recovery, the patient was discharged 10 d later. After a 6 mo  
follow-up, she remains in good health.

DISCUSSION
Gallstone ileus is described as a mechanical intestinal 
obstruction due to impaction of  one or more large galls­

tones within the gastrointestinal tract[1]. It represents an 
unusual cause of  intestinal obstruction, accounting for  
1%-4% of  all cases, but accounts for 25% of  nonstran­
gulated small bowel obstructions in those over the age 
of  65[3,7]. This condition is usually preceded by an event 
of  acute cholecystitis, with its consequent adhesions and 
inflammation, facilitating the formation of  a fistula with 
the small or large intestine, and allowing the passage of   
a gallstone[1,4]. It has been suggested as part of  the natural 
history of  Mirizzi syndrome, where continuous inflamma
tion may not only involve the biliary tract but the adjacent 
viscera as well[8]. Cholecystoenteric fistulae complicate less 
than 1% of  gallstone cases. Although it usually affects elderly 
patients, with a peak incidence between 65 and 75 years  
of  age, the age range of  reported cases has been from 13 to 
91 years[2,9]. 

The most common fistula is between the gallbladder 
and duodenum in 60%-86% of  the cases. If  the stone is 
large enough, usually greater than 2-2.5 cm in diameter, 
it will impact causing intestinal obstruction; the reported 
range is from 2 to 5 cm[1,3,10-12]. Multiple stones are report­
ed in 3%-40% of  cases[10].

The clinical presentation of  gallstone ileus is that of  
intestinal obstruction, usually depends on the site of  im­
paction, and may be manifested as acute, intermittent or 
chronic episodes[2]. The vomiting of  proximal intestinal 
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Figure 2  Site of stone impaction in ileum.

Figure 1  Plain abdominal film suggestive of intestinal obstruction and a 
calcified stone (arrow).



material becoming dark and feculent is a process called 
“tumbling” obstruction to indicate the halting movement 
of  the gallstone down the gastrointestinal tract[11,13]. Most 
common sites of  stone impaction are the terminal ileum 
and the ileocecal valve (50%-75%), while less common 
are the proximal ileum and jejunum (20%-40%), stomach, 
duodenum (less than 10%) and colon[4,10].

The diagnosis of  gallstone ileus is difficult, and is not 
made until laparotomy in 50% of  cases. Plain abdominal 
films are diagnostic in about 50% of  cases, although only 
10% of  gallstones may be visualized[10]. Classical findings 
include: (1) pneumobilia; (2) intestinal obstruction; (3) 
aberrant gallstone location; and (4) change in location of  
a previously observed stone[14]. The presence of  two of  
the three first signs, or Rigler’s triad, has been considered 
pathognomonic of  gallstone ileus and is encountered in 
40% to 50% of  cases[10]. Nevertheless, the reported rate 
of  classic radiographic triad findings ranges from 0% to 
87%[15]. The finding of  two air fluid levels in the right up­
per quadrant, secondary to air in the gallbladder, has been 
described as a fifth sign[16]. 

Abdominal ultrasound is useful to confirm the presence 
of  cholelithiasis, and may also identify the fistula[17]. When 
compared to plain abdominal film and ultrasound, CT 
scan has proved to be the most valuable technique in the 
diagnosis of  gallstone ileus cases, particularly to identify 
mechanical bowel obstruction, pneumobilia, and an ectopic 
gallstone within the bowel lumen[18]. Helical single-detector 
and multi-detector computed tomography can also depict 
the biliary-enteric fistula, besides giving information on the 
exact number, size and location of  ectopic stones as well 
as the site of  intestinal obstruction and thereby improving 
diagnostic accuracy[19,20].

The main goal of  treatment is prompt relief  of  intes­
tinal obstruction by removing the offending gallstone, 
with surgical intervention remaining the treatment of  
choice. Preoperative stabilization of  the patient’s condi
tion is essential, with special attention being paid to fluid 
and electrolyte balance and management of  comorbid 
conditions[1].

There is no consensus on the choice of  surgical pro­

cedure. The current approaches are: (1) enterolithotomy 
alone; (2) enterolithotomy with cholecystectomy perfor­
med later (two-stage surgery); and (3) enterolithotomy, 
cholecystectomy and fistula closure (one-stage surgery).

Enterolithotomy has been the most reported surgical 
procedure. The belief  that the cholecystoenteric fistula 
will close spontaneously in the presence of  a patent cystic 
duct has been reported. Nevertheless, the prevalence of  
recurrent cholecystitis has been highlighted as well as an 
increased incidence of  gallbladder carcinoma in patients 
with fistulas[21,22]. Although recurrence rates of  gallstone 
ileus of  less than 5% are reported with 10% of  patients 
requiring reoperations for continued symptoms related to 
biliary tract, recurrence rates of  17% or even 33% have also 
occurred[3,10,23,24]. A review of  series reporting recurrences 
shows a recurrent gallstone ileus risk of  8.2% in patients 
who survive enterolithotomy alone; 52% of  recurrences 
occur within the first month, while the remainder present 
within 2 years, with an associated 12%-20% mortality 
rate[25]. With a one-stage procedure, further events of  
cholecystitis, cholangitis and recurrent gallstone ileus are 
prevented[11].

On the other hand, in addition to the low recurrence 
rates of  gallstone ileus and of  further biliary-complications, 
simple enterolithotomy has been associated with an 11.7% 
mortality compared to 16.9% for the one-stage procedure[3]. 
Moreover, in patients treated with enterolithotomy and 
subsequent cholecystectomy plus fistula repair, mortality as 
low as 0% has been reported, whereas a mortality rate of  
19% has followed the one-stage procedure[2]. Consideration 
should be taken of  the fact that the severity of  each case  
has influence on the outcome of  any particular surgical 
procedure, and that mortality is not an absolute conse­
quence of  the surgical procedure itself. In a non-random 
study of  three surgical groups comprising the one-stage 
procedure, two-stage procedure or enterolithotomy only, 
comparable in terms of  patient age, associated concomitant 
diseases and APACHE Ⅱ score, operative mortality and 
morbidity rates did not differ significantly among the three 
therapeutic groups[10]. In a retrospective study, where 7 
stable patients, classified as ASA Ⅰ and Ⅱ, underwent a 
one-stage surgery, while 6 out of  7 pre-operatively shocked 
patients with ASA Ⅲ and Ⅳ underwent an enterolithotomy 
alone; no mortality occurred at 30 d after the surgery[26]. 
In a recent retrospective study, all five patients in Group 
1 were hypertensive and diabetic including two patie­
nts who had a history of  ischemic heart disease, and all 
were hemodynamically unstable, with an ASA score of  
three or more, whereas the five patients in Group 2 were 
hemodynamically stable, with ASA score of  two, and only 
two were hypertensive. Patients in Group 1 underwent 
enterolithotomy alone while patients in Group 2 underwent 
a one-stage procedure. There was no operative mortality in 
either group[27]. 

Proponents of  a one-stage procedure recommend pal­
pation of  the entire bowel as essential to prevent further 
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Figure 3  Enterostomy showing the obstructing gallstone.
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obstruction by a gallstone. It is also necessary to palpate 
the gallbladder and common bile duct, in order to exclude 
gallstones, evidence of  leakage, abscess or necrosis[1,10,11,28]. 

No randomized trial has compared these surgical op­
tions, probably due to the low rates of  presentation and to 
possible ethical considerations.

Small bowel resection and anastomosis is a therapeutic 
option in patients with an impacted gallstone when irre­
versible ischemic bowel damage or perforation is found[12].

The prognosis of  gallstone ileus is usually poor, with 
mortality rates of  up to 20%, due mainly to delayed dia­
gnosis and comorbid conditions[3,5]. The average period 
between the initial symptoms and the time of  admission 
ranges from 1 to 8 d[6,10,11,29], reflecting the intermittent 
gallstone movement until impaction occurs. Mechanical 
intestinal obstruction with abdominal pain and vomiting 
is seen in 80% of  cases[10]. Moreover, the range of  time 
between admission and operation, (3 to 4.5 d)[2,10] could be 
attributed to delays in establishing diagnosis and patient 
stabilization. A preoperative diagnosis in 43% to 73% of  
the patients has been reported, while more than 50% of  
the cases have been discovered only at laparotomy[3,10]. 
The delay from initial symptoms to hospital admission, 
and to diagnosis and treatment, the presence of  comorbid 
conditions such as cardiorespiratory and metabolic diseases, 
and the effect of  postoperative complications, might be 
responsible for the high rate of  mortality[15].

The patient herein reported had a 7 d background of  
intermittent intestinal obstruction, with a vague calcified 
image suggestive of  a gallstone in the abdominal film, 
although no clear pneumobilia was visualized. Stabilization 
was possible; passage of  gases and feces were regained, 
due the presence of  a gallstone “tumbling” obstruction, as 
already described[11,13]. The patient’s general condition and 
the surgical findings justified a one-stage procedure.

Surgical management should be individualized. When 
the patient is too ill or dissection is of  major risk and when 
biliary surgery is not advisable at the initial operation, 
an enterolithotomy is the best option. Cholecystectomy 
and fistula closure might be considered on an elective 
basis, and appears to be justifiable when there are biliary 
symptoms or residual cholelithiasis at ultrasonography. 
The one-stage procedure should be the offered to patients 
who have been adequately stabilized in the preoperative 
period, and when local and general conditions, such as 
good cardiorespiratory and metabolic reserve, permit a 
more prolonged surgical procedure. The exclusion of  the 
presence of  gallstones by palpation of  the gallbladder, 
common bile duct and the entire bowel is of  paramount 
importance when deciding on biliary surgery in either one-
stage or two-stage surgery[1,3,4,10-12,30].
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Events Calendar 2010

January 15-16, 2010
AGA Clinical Congress of Gastro
enterology and Hepatology
The Venetian And Palazzo, 3355 Las 
Vegas Blvd South, Las Vegas, 
United States
http://www.gilearn.org/clinical
congress

January 27-31, 2010
Alpine Liver & Pancreatic Surgery 
Meeting
Carlo Magno Zeledria Hotel, Madon
na di Campiglio, Italy
http://www.alpshpbmeeting.soton.
ac.uk

February 25, 2010
Multidisciplinary management of 
acute pancreatitis symptoms
The Royal Society of Medicine, 1 
Wimpole Street, London, 
United Kingdom
http://www.rsm.ac.uk/academ/
pancreatitis10.php

March 4-7, 2010
2010 Annual Meeting of the Society 
of Surgical Oncology
Renaissance® St. Louis Grand Hotel, 
800 Washington Avenue, St. Louis, 
Missouri, United States
http://www.surgonc.org/

March 25-28, 2010
20th Conference of the Asian Pacific 
Association for the Study of the Liver 
Beijing, China
http://www.apasl2010beijing.org/
en/index.aspx

September 16-18, 2010
Prague Hepatology Meeting 2010
Prague, Czech Republic
http://www.congressprague.cz/
en/kongresy/phm2010.html 

September 23-25, 2010
2010 Gastrointestinal Oncology 
Conference
The Sheraton Philadelphia City 
Center, Philadelphia, United States
http://www.isgio.org/isgio2010/
program.htm

October 20-23, 2010
Australian Gastroenterology Week
Melbourne, Australia
http://www.gesa.org.au/agw.cfm

November 13-14, 2010
Case-Based Approach to the 
Management of Inflammatory Bowel 
Disease
San Francisco, United States

April 14-18, 2010
The International Liver 
Congress™ 2010
Vienna, Austria 

May 1-5, 2010
2010 American Transplant Congress
San Diego Convention Center, 111 
West Harbor Drive, San Diego, 
United States
http://www.atcmeeting.org/2010 

May 1-5, 2010
Digestive Disease Week 2010
Ernest N Morial Convention Center, 
900 Convention Center Blvd, New 
Orleans, United States
http://www.ddw.org/

May 15-19, 2010
Annual Meeting of the American 
Society of Colon and Rectal Surgeons
Hilton Minneapolis Hotel & Conven
tion Center, Minneapolis, 
Minnesota, United States
http://www.fascrs.org/ 
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Instructions to authors

GENERAL INFORMATION
World Journal of  Gastrointestinal Surgery (World J Gastrointest Surg, 
WJGS, 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 public 
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.

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 communicating 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  personal benefits refers to the 
pursuit of  the maximum personal benefits 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  editorial board members is 
to give a peer review of  an unpublished scientific article via 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 
WJGS is an open-access journal, readers around the world can 
immediately download and read, free of  charge, high-quality, peer-
reviewed articles from WJGS 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, conclusion 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) Maximization 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 every employee, in 
an open, fair and transparent environment, could contribute their 
wisdom to edit and publish high-quality articles, thereby realizing 

the maximization of  the personal benefits of  editorial board 
members, authors and readers, and yielding the greatest social and 
economic benefits.

The major task of  WJGS is to rapidly report the most recent 
results 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.

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  current 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 WJGS, 
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 worldwide on basic research and clinical 
practice in gastrointestinal surgery.

CSSN
ISSN 1948-9366 (online)

Published by
Beijing Baishideng BioMed Scientific Co., Ltd.

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, 
Abstract, Introduction, Materials and Methods, Results, Discussion, 
Acknowledgements, References, Tables, Figures, and Figure Legends. 
Neither the editors nor the publisher are responsible for the opinions 
expressed by contributors. Manuscripts formally accepted for 
publication become the permanent property of  Beijing Baishideng 
BioMed Scientific Co., Ltd, 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 
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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 International Committee 
of  Medical Journal Editors to refuse to publish papers on clinical trial 
results if  the trial was not recorded in a publicly-accessible registry 
at its outset. The only register now available, to our knowledge, is 
http://www.clinicaltrials.gov sponsored by the United States National 
Library of  Medicine and we encourage 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.wjgnet.com/1948-9366office. Authors are 
highly recommended to consult the ONLINE INSTRUCTIONS 
TO AUTHORS (ht tp ://www.wjgnet .com/1948-9366/
g_info_20100305152206.htm ) before attempting to submit online. For 
assistance, authors encountering problems with the Online Submission 
System may send an email describing the problem to wjgs@wjgnet.
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 
margins. Style should conform to our house format. Required 
information 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. 
Authors 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 Medical 
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, 
Essen 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 L, Fu JF, Zou CC, Hong F and Wu 
XM designed the research; Wang CL, Zou CC, Hong F and Wu 
XM performed the 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  

supportive 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, affiliation, 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  Medicine, Chief, Liver Center, Gastroenterology 
Division, University of  California, Box 0538, San Francisco, CA 
94143, United States. montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of  +, 
country number, district number and telephone or fax number, e.g., 
Telephone: +86-10-59080039  Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review. 
Normally, three experts are invited for each article. Decision for 
acceptance is made only when at least two experts recommend 
an article for publication. Reviewers for accepted manuscripts are 
acknowledged in each manuscript, and reviewers of  articles which 
were not accepted will be acknowledged at the end of  each issue. 
To ensure the quality of  the articles published in WJGS, reviewers 
of  accepted manuscripts will be announced by publishing the 
name, title/position and institution of  the reviewer in the footnote 
accompanying the printed article. For example, reviewers: Professor 
Jing-Yuan Fang, Shanghai Institute of  Digestive Disease, Shanghai, 
Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong 
University, Shanghai, China; Professor Xin-Wei Han, Department 
of  Radiology, The First Affiliated Hospital, Zhengzhou University, 
Zhengzhou, Henan Province, China; and Professor Anren Kuang, 
Department of  Nuclear Medicine, Huaxi Hospital, Sichuan 
University, Chengdu, Sichuan Province, China.

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

An informative, structured abstracts of  no more than 480 
words should accompany each manuscript. Abstracts for original 
contributions 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/…; MATERIALS 
AND METHODS (no more than 140 words); RESULTS (no more 
than 294 words): You should present P values where appropriate and 
must provide relevant data to illustrate how they were obtained, e.g. 6.92 
± 3.86 vs 3.61 ± 1.67, P < 0.001; 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.

Text
For articles of  these sections, original articles, rapid communication 
and case reports, the main text should be structured into the 
following sections: INTRODUCTION, 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.wjgnet.
com/1948-9366/g_info_20100312191047.htm.

Illustrations
Figures should be numbered as 1, 2, 3, etc., 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. Figures should be either Photoshop or Illustrator 
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files (in tiff, eps, jpeg formats) at high-resolution. Examples can 
be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf ; ht tp ://www.wjgnet .com/1007-9327/13/4554.pdf ; 
http://www.wjgnet.com/1007-9327/13/4891.pdf; http://
www.wjgnet .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 bars should 
be used rather than magnification factors, with the length 
of  the bar def ined 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 gastritis after treatment. A: ...; B: 
...; C: ...; D: ...; E: ...; F: ...; G: …etc. It is our principle to publish high 
resolution-figures for the printed and E-versions.

Tables
Three-line tables should be numbered 1, 2, 3, etc., 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. aP < 
0.05, bP < 0.01 should be noted (P > 0.05 should not be noted). If  
there are other series of  P values, cP < 0.05 and dP < 0.01 are used. 
A third series of  P values can be expressed as eP < 0.05 and fP < 0.01. 
Other notes in tables or under illustrations should be expressed as 
1F, 2F, 3F; 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 ●, ○, ■, □, ▲, △, etc., in a certain 
sequence.

Acknowledgments
Brief  acknowledgments of  persons who have made genuine 
contributions 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 
according 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[1,2]”. If  references are cited 
directly in the text, they should be put together within the text, for 
example, “From references[19,22-24], 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 DOI, which can be found at http://www.ncbi.
nlm.nih.gov/sites/entrez?db=pubmed and http://www.crossref.
org/SimpleTextQuery/, 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 initials. (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   DOI: 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 
letter 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: Publication press, Year: start page and end page.

Format
Journals
English journal article (list all authors and include the PMID where 

applicable)
1	 Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J, 

Kubale R, Feuerbach S, Jung F. Evaluation of  quantitative 
contrast harmonic imaging to assess malignancy of  liver 
tumors: A prospective controlled two-center study. World J 
Gastroenterol 2007; 13: 6356-6364 [PMID: 18081224   DOI: 
10.3748/wjg.13.6356]

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

2	 Lin GZ, Wang XZ, Wang P, Lin J, Yang FD. Immunologic 
effect of  Jianpi Yishen decoction in treatment of  Pixu-
diarrhoea. Shijie Huaren Xiaohua Zazhi 1999; 7: 285-287

In press
3	 Tian D , Araki H, Stahl E, Bergelson J, Kreitman M. 

Signature of  balancing selection in Arabidopsis. Proc Natl 
Acad Sci USA 2006; In press

Organization as author
4	 Diabetes Prevention Program Research Group. Hyperten

sion, insulin, and proinsulin in participants with impaired glucose 
tolerance. Hypertension 2002; 40: 679-686 [PMID: 12411462   
PMCID:2516377   DOI:10.1161/01.HYP.0000035706.28494.09]

Both personal authors and an organization as author 
5	 Vallancien G, Emberton M, Harving N, van Moorselaar RJ; 

Alf-One Study Group. Sexual dysfunction in 1, 274 European 
men suffering from lower urinary tract symptoms. J Urol 
2003; 169: 2257-2261 [PMID: 12771764   DOI:10.1097/01.
ju.0000067940.76090.73]

No author given
6	 21st century heart solution may have a sting in the tail. 

BMJ 2002; 325: 184 [PMID: 12142303   DOI:10.1136/
bmj.325.7357.184]

Volume with supplement
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: S93-99 [PMID: 12028325   DOI:10.1046/
j.1526-4610.42.s2.7.x]

Issue with no volume
8	 Banit DM, Kaufer H, Hartford JM. Intraoperative frozen 

section analysis in revision total joint arthroplasty. Clin Orthop 
Relat Res 2002; (401): 230-238 [PMID: 12151900   DOI:10.109
7/00003086-200208000-00026]

No volume or issue
9	 Outreach: Bringing HIV-positive individuals into care. HRSA 

Careaction 2002; 1-6 [PMID: 12154804]

Books
Personal author(s)
10	 Sherlock 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 authors)
11	 Lam SK. Academic investigator’s perspectives of  medical 

treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer 
disease: investigation and basis for therapy. New York: 
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Marcel Dekker, 1991: 431-450
Author(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 compu

tational effort statistic for genetic programming. In: Foster 
JA, Lutton E, Miller J, 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/eid.htm

Patent (list all authors)
16	 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee. 

Flexible 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 t test as t (in italics), F test as F (in italics), chi square 
test as χ2 (in Greek), related coefficient as r (in italics), degree 
of  freedom as υ (in Greek), sample number as n (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, c (glucose) 6.4 ± 2.1 mmol/L; 
blood CEA mass concentration, p (CEA) = 8.6 24.5 mg/L; CO2 
volume fraction, 50 mL/L CO2, not 5% CO2; likewise for 40 g/L 
formaldehyde, not 10% formalin; and mass fraction, 8 ng/g, etc. 
Arabic numerals such as 23, 243, 641 should be read 23 243 641.

The format for how to accurately write common units and 
quantums can be found at: http://www.wjgnet.com/1948-9366/
g_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 unless they are used repeatedly and the abbreviation 
is helpful to the reader. Permissible abbreviations are listed in 
Units, Symbols and Abbreviations: 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: t time or temperature, c concentration, A area, l length, 
m mass, V volume.
Genotypes: gyrA, arg 1, c myc, c fos, etc.
Restriction enzymes: EcoRI, HindI, BamHI, Kbo I, Kpn I, etc.
Biology: H. pylori, E coli, etc.
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MANUSCRIPTS AFTER ACCEPTED
Please revise your article according to the revision policies of  
WJGS. The revised version including manuscript and high-
resolution image figures (if  any) should be copied on a floppy or 
compact disk. The author should send the revised manuscript, 
along with printed high-resolution color or black and white 
photos, copyright transfer letter, and responses to the reviewers 
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