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Abstract
There is still significant debate regarding the best sur-
gical treatment for malignant left-sided large bowel ob-
struction. Primary resection and anastomosis offers the 
advantages of a definite procedure without need for 
further surgery. Its main disadvantages are related to 
the increased technical challenge and to the potential 
higher risk of anastomotic leakage that occurs in the 
emergency setting. Primary resection with end colos-
tomy (Hartmann’s procedure) is considered the safer 
option. Tan et al  compared in a systematic review and 
meta-analysis the use of self-expanding metallic stents 
(SEMS) as a bridge to surgery vs  emergency surgery 
in the management of acute malignant left-sided large 
bowel obstruction. The authors concluded that the 
technical and clinical success rates for stenting were 
lower than expected. SEMS was associated with a high 
incidence of clinical and silent perforation. Stenting 
instead of loop colostomy can be recommended only 
if the appropriate expertise is available in the hospital. 
The goal of stenting, a decrease of the stoma rate, 
may be advocated only if the complication rates of 
stenting are lower than those of stoma creation in the 
emergency situation. Until now, this was not demon-
strated in a prospective randomized trial. 

© 2013 Baishideng. All rights reserved.

Key words: Left-sided large bowel obstruction; Hart-
mann’s procedure; Primary anastomosis; Bowel stent; 
Emergency treatment
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COMMENTARY ON HOT TOPICS
There is still significant debate regarding the best surgical 
treatment for malignant left-sided large bowel obstruc-
tion. In a multicenter German observation study, out 
of  15 911 patients with cancer of  the left colon a total 
of  743 patients (4.7%) underwent emergency surgery, 
performed as a radical resection. In 57.9% (n = 430) a 
one-stage operation, in 11.7% (n = 87) a primary anas-
tomosis with protective stoma, and in 30.4% (n = 226) 
Hartmann’s procedure (HP) were performed[1]. The mor-
bidity and hospital mortality rates (overall hospital mor-
tality, 7.7%, n = 57) did not differ significantly between 
the groups. With comparable mortality, HP was recom-
mended for high risk patients in the emergency situation. 
On the basis of  a literature search, Trompetas[2] came to 
a similar conclusion: primary resection with end colo-
stomy (HP) is considered the safest option in malignant 
left-sided colonic obstruction. The main advantages are 
that there is no risk of  anastomotic dehiscence and the 
operation can be performed by less experienced and 
non-specialist surgeons. The main disadvantages of  HP 
are the need for a second major operation to reverse the 
colostomy, and the fact that 40%-60% of  patients do 
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not have their colostomy reversed, thereby significantly 
affecting their quality of  life (QOL)[2]. The decision wh-
ether a one-stage procedure (resection and anastomosis) 
should be chosen or not, therefore mainly depends on 
the clinical assessment of  the patient‘s condition. This is 
also demonstrated by a survey among members of  the 
Society for Surgery of  the Alimentary Tract, performed 
in the year 2001. With left-sided colonic emergencies 
in “high-risk” patients, most surgeons opted for a HP 
(88%) or a diverting colostomy (7%), but in “good-risk” 
patients 53% of  the responders would have selected a 
one-stage procedure[3]. A Consensus Conference of  the 
World Society of  Emergency Surgery (WSES) and Peri-
toneum and Surgery (PnS) Society held in 2010, gave the 
following recommendations on management of  obstruc-
tive left colon carcinoma: (1) HP should be preferred to 
loop colostomy (C) or loop ileostomy and subsequent 
resection (2 or 3 staged procedure), since C appears to 
be associated with longer overall hospital stay and need 
for multiple operations but not with a reduction in peri-
operative morbidity (Grade of  recommendation 2B); 
and (2) HP offers no overall survival benefit compared 
to segmental colonic resection with primary anastomosis 
in obstructive left colon carcinoma (Grade of  recom-
mendation 2C+); HP should be considered in patients 
with high surgical risk (Grade of  recommendation 2C)[4]. 

The choice of  surgery also depends on the special-
ization of  the surgeon. In a series of  336 emergency 
colorectal procedures performed in the United Kingdom 
for cancer and diverticular disease, a primary anastomo-
sis was performed in 142 (64.3%) patients by colorectal 
surgeons and in 42 (36.5%) by non-colorectal surgeons. 
The overall morbidity and mortality rates were lower for 
colon and rectal surgeons (14.5% vs 24.3% and 10.4% vs 
17.4%, respectively)[5].

Undisputed are the disadvantages of  HP. Vermeu-
len et al[6] assessed the long-term QOL after emergency 
surgery for perforated diverticulitis in a cohort of  76 
patients with HP and 53 patients with primary anasto-
mosis. After 71 mo follow-up, 30 HP patients (39%) 
still had an end colostomy, but only two patients with 
primary anastomosis still had a loop ileostomy (4%). 
Survivors from acute perforated diverticulitis reported 
worse QOL compared to the Dutch population. QOL 
in patients who had undergone HP was lower compared 
to patients who underwent primary anastomosis, both 
from the patient’s and a social perspective. After reversal 
of  HP, this difference disappeared, but HP reversal was 
performed in only 61% of  the patients. QOL in patients 
after perforated diverticulitis was mainly influenced by 
the presence of  a stoma postoperatively.

The restoration of  bowel continuity usually should 
take place 3 mo after HP. In practice, however, the pa-
tients have to live longer with the stoma. van de Wall et 
al[7] provided a systematic overview of  35 studies on HP 
reversal in 6249 patients. Diverticular disease in 67% and 
colorectal malignancies in 17% were the main indica-
tions for HP. The mean reversal rate after HP was 44%, 

and the mean time interval between HP and reversal was 
7.5 mo.

Even though HP was preferred so far in high-risk 
patients, the results, nevertheless, are not convincing. 
Rather than to query in an acute situation whether a sin-
gle-stage procedure is still acceptable or whether better 
HP should be carried out for malignant left-sided bowel 
obstruction, it should be tried to avoid the emergency 
surgery (including the stoma) in order to attain a risk 
reduction for the patient[8]. Stoma complications after 
emergency surgery are underestimated. In a prospective 
audit of  the United Kingdom, a total of  3970 stomas 
were recorded, of  which 1329 (34%) were identified as 
problematic within 3 wk of  surgery[9]. Patients undergo-
ing an emergency procedure were more likely to have a 
problematic stoma. Another audit, too, revealed emer-
gency surgery as a significant risk factor for stoma com-
plications after colorectal cancer surgery[10].

An at least theoretical approach to circumvent the 
emergency operation and its complications is the bridg
ing of  the obstruction with a stent. It allows after de-
compression of  the left colon and mechanical bowel 
preparation scheduled surgery of  the patient with a high 
rate of  primary anastomoses[11-13]. 

In this context, I read the recent systematic review 
and meta-analysis published by Tan et al[14] with great in-
terest and I strongly recommend it to readers. 

It was the aim of  this article to compare the use of  
self-expanding metallic stents (SEMS) as a bridge to sur-
gery vs emergency surgery in the management of  acute 
malignant left-sided large bowel obstruction. Four ran-
domized clinical trials with 234 patients were identified. 
In terms of  efficacy of  SEMS placement, the technical 
and clinical success rates were 70.7 % and 69 % respec-
tively. SEMS intervention resulted in significantly higher 
successful primary anastomosis [risk ratio (RR), 1.58] and 
lower overall stoma (RR, 0.71) rates. The clinical perfo-
ration rate was 6.9 (8 of  116) and the silent perforation 
rate 14% (11 of  77). There was no significant difference 
in anastomotic leak, 30-d reoperation, in-hospital mor-
tality and surgical-site infections rates between stenting 
and emergency surgery. The authors concluded that 
the technical and clinical success rates for stenting were 
lower than expected. SEMS was associated with a high 
incidence of  clinical and silent perforation. However, as 
a bridge to surgery, SEMS had higher successful primary 
anastomosis and lower overall stoma rates, with no sig-
nificant difference in complications or mortality.

A Cochrane review published a few months earlier 
was more cautious with the recommendation of  SEMS[15]. 
According to this evaluation the use of  colonic stent in 
malignant colorectal obstruction seems to have no advan-
tage over emergency surgery. The clinical success rate was 
statistically higher in emergency surgery group. The ad-
vantages of  colorectal stent included shorter hospital stay 
and procedure time and less blood loss. However, due to 
the variability in the sample size and trial designs in the 
included studies, further randomised trials with bigger 
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sample size and well defined trial design are needed to 
achieve the robust evidence[15].

In the meantime a further small randomised trial has 
been published which cannot change this conclusion[16]. 
In this study 20 patients were randomized to stenting as 
a bridge to elective surgery and 19 patients to emergency 
surgery for left-sided malignant colonic obstruction. 
Technical stent failure occurred in five patients (25%). 
Two of  20 patients in the stenting group required de-
functioning stomas compared to 6 of  19 in emergency 
surgery group. There was a trend towards lower morbid-
ity and mortality in the stenting group, but the differ-
ences were not statistically significant. 

The results of  the Dutch Stent-in study illustrate the 
difficulties in interpreting the available data[17]. In this 
multicentre randomised trial 98 patients with acute left-
sided malignant colonic obstruction were assigned to 
receive colonic stenting (n = 47) as a bridge to elective 
surgery or emergency surgery (n = 51). No difference 
was recorded between treatment groups in 30-d mortal-
ity, overall mortality, morbidity, and stoma rates during 
a 6-mo follow-up, and mean global health status did not 
differ between both interventions. However, the emer-
gency surgery group had an increased stoma rate directly 
after initial intervention. These authors concluded that 
colonic stenting has no decisive clinical advantages to 
emergency surgery. It could be used as an alternative 
treatment in as yet undefined subsets of  patients, al-
though with caution because of  concerns about tumour 
spread caused by perforations[17].

Finally, a meta-analysis should be mentioned which 
compared the outcomes of  stent use as a bridge to sur-
gery and emergency surgery in the management of  ob-
structive colorectal cancer in 8 studies and included also 
the Chinese Biomedical Literature Database[18]. About 
232 patients (38.6%) underwent stent insertion and 369 
(61.4%) underwent emergency surgery. The primary 
anastomosis rate in the stent group was higher (RR, 1.62), 
and overall complications (RR, 0.42), including anasto-
motic leakage (RR, 0.31) were reduced by stent insertion. 
Nevertheless, also in this study, stent insertion before 
subsequent surgery had no effect on perioperative mor-
tality and long-term survival.

 Some authors[19] guessed that SEMS intervention in 
patients with acute colonic obstruction should be cost-
effective since it allows single-stage surgery, a shorter 
stay in the intensive care unit, and shorter hospitalization 
in comparison to emergency surgery. A Canadian study 
based on a decision analytical model even suggested that 
the use of  colonic stenting for patients with acute mali-
gnant colonic obstruction is less expensive than emergen-
cy resective surgery[20]. Whether this is so, in fact, cannot 
be confirmed and should be prospectively proven by true 
comparative studies. 

Critically, it should be noted that in the few trials and 
small case series reported so far the patient should be 
transferred by means of  stenting from an emergency 
situation to elective surgery. For this purpose, a loop co-

lostomy is a simple alternative which can be performed in 
any hospital and by non-specialized surgeons. This pro-
cedure avoids the hazards that arise when inexperienced 
apply a SEMS. Stenting instead of  loop colostomy can be 
recommended only if  the appropriate expertise is avail-
able in the hospital. The Consensus Conference of  the 
WSES and PnS Society, gave the recommendation that 
HP should be preferred to loop colostomy[4]. But in fact 
the basis of  this recommendation is weak. So far, the sole 
randomized trial which compared emergency colostomy 
with acute resection could not demonstrate major disad-
vantages with colostomy, besides a longer hospital stay[21]. 
A Cochrane review which was worked out to answer the 
same question (primary or staged resection for obstruc-
tion from primary left colorectal carcinoma?) found that 
the limited number of  identified trials together with their 
methodological weaknesses did not allow a reliable as-
sessment of  the role of  either therapeutic strategy in 
the treatment of  patients with bowel obstruction from 
colorectal carcinoma[22]. Therefore, the second goal of  
stenting, a decrease of  the stoma rate, may be advocated 
only if  the complication rates of  stenting are lower than 
those of  stoma creation in the emergency situation. Until 
now, this was not demonstrated in a prospective random-
ized trial.
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Abstract
Liver resection (LR) and primary liver transplantation 
(LT) are two potentially curative treatment modalities 
for patients with hepatocellular carcinoma (HCC). If an 
underlying chronic liver disease exists, however, mak-
ing a decision on which method should be selected is 
difficult. If a patient has no chronic liver disease, LR 
may be the preferable option with salvage transplanta-
tion (ST) in mind in case of recurrence. Presence of 
a moderate-to-severe liver failure accompanying HCC 
usually warrants primary LT. The treatment of patients 
with HCC and early-stage chronic liver disease remains 
controversial. The advantages of “LR-followed-by-ST-
if-needed” strategy include less complicated index op-
eration, no need for immunosuppression, use of donor 
livers for other patients in today’s organ shortage set-
ting and comparable survival rates. However, primary 
LT has its own advantages as it also treats underlying 
chronic liver disease with carcinogenic potential, re-
moves undetected tumor nodules and potentially elimi-
nates need for a ST. An article recently published by 

Fuks et al  in Hepatology  offers an approach by which 
selecting between LR-followed-by-ST and immediate 
LT might be easier. Here we discuss the results of the 
aforementioned report in the light of currently available 
knowledge.

© 2013 Baishideng. All rights reserved.
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COMMENTARY ON HOT TOPICS
Liver transplantation (LT) remains the most effective 
treatment modality for patients with hepatocellular carci-
noma (HCC) and underlying chronic liver disease provid-
ed that the procedure can be justified by a potentially cur-
able tumor stage. In today’s Model for End-Stage Liver 
Disease (MELD) based practice, Milan Criteria (MC) (one 
lesion < 5 cm or up to three lesions each < 3 cm with 
the disease confined to the liver) constitute the main pa-
rameter by which to predict patients who would benefit 
most from LT[1]. While the incidence of  HCC is believed 
to have an increasing trend likely parallel to the increasing 
number of  patients who have had a long lasting course 
of  viral hepatitis infection[2], global donor organ shortage 
continues to be the most important issue for patients on 
wait lists as well as for health care providers in the field. 
This has led the surgery community to look at liver resec-
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tion (LR) as a comparable alternative treatment. Patients 
could be treated by LR followed by the so-called “salvage 
transplantation” (ST) in cases of  tumor recurrence or 
hepatic decompensation. This would also help the com-
munity and other transplant candidates to gain maximum 
possible benefit from organs of  deceased donors. Indeed, 
thousands of  patients have undergone LR as a result 
of  the adoption of  this policy over the last decade, and 
many of  them survived subsequent LT. However, this 
strategy must be carefully evaluated, as there is no guar-
antee that every patient with HCC undergoing an initial 
LR with ST in mind will have recurrent disease within the 
indications of  LT.  ST may not be an option if: (1) the re-
currence is beyond MC; or (2) the patient has developed 
contraindications to LT, such as advanced age or medical 
comorbidities. In addition to these factors, the technical 
challenges of  LT will likely be increased in a patient hav-
ing undergone previous hepatic resection due to scarring 
and vascularized adhesions. 

Bridge therapy, defined as LR followed by a planned 
LT, regardless of  whether the disease recurs, is another 
strategy to treat HCC. This approach significantly reduces 
the chance of  progression while awaiting an appropriate 
organ; the strategy is considered to have become suc-
cessful if  a donor liver is offered by the organ allocation 
system before the patient drops off  of  the list due to 
non-transplantable disease recurrence. However, it has 
been reported that this approach may be associated with 
greater technical difficulty during transplantation[3,4], par-
ticularly if  the hepatic hilum and the peri-caval area were 
dissected extensively during the preceding LR. One other 
downside to use of  LR as bridge therapy is that, in the 
United States for example, resection of  HCC removes 
the opportunity to use that tumor to gain extra MELD 
points as a “MELD exception”.

For the aforementioned reasons, management of  pa
tients with chronic liver disease accompanied by trans
plantable HCC is an ongoing controversy, leading resear
chers to seek reliable measures by which to discriminate 
patients who would benefit from its initial LR from those 
patients for whom LT should be the first-line treatment.

HOT TOPIC ARTICLE
Fuks et al[5] recent study published in Hepatology in Janu-
ary 2012 may have the potential to provide a new insight 
into the issue. Looking to clarify this controversy, the au-
thors compared the outcomes of  patients (n = 138) who 
underwent LR for transplantable HCC within MC, con-
sidering ST in case of  recurrence, with those of  patients 
who were primarily listed to undergo LT (n = 191). They 
performed an intent-to-treat based analysis to reveal in-
dependent predictors of  failure to receive timely ST after 
initial LT. Out of  138 patients who were supposed to un-
dergo ST in case of  recurrence, 26 were excluded because 
they either underwent LT before recurrence or were di-
agnosed with a different disease based on final histology. 
Thus, only 112 patients were planned for ST. Of  these, 

90 had recurrent disease, of  which 30 (33%) did not re-
ceive ST because of  a recurrence outside the MC. Of  re-
maining 60 patients with recurrence within MC, 21 were 
not eligible to undergo a major transplant surgery, leaving 
only 39/90 patients (44%) successfully receiving ST. In 
the primary LT group, 163 patients underwent LT. After 
excluding early postoperative deaths and histological di-
agnoses other than HCC based on explant pathology, this 
group finally had 146 patients who received a successful 
LT for HCC. What we can conclude from the results are: 
(1) One fifth of  patients in the initial LR group survived 
recurrence free. None of  those patients required LT 
for any reason during follow-up; (2) While the median 
follow-up of  whole study population was about 5 years, 
recurrences (if  any) occurred usually much earlier. The 
median time to recurrence was around 16 mo and was 
similar in patients regardless of  whether they had a recur-
rent disease within MC or outside MC; (3) The overall 1, 
3 and 5-year survival in patients undergoing ST was 94%, 
81% and 71%, respectively. The two most frequent rea-
sons for not receiving a ST in within MC group were pa-
tient refusal (n = 10) and advanced age (n = 9); (4) In the 
group beyond MC, tumor > 5 cm, number of  lesions > 
3 and major vascular involvement were the most frequent 
contraindications for a ST, occurring in 8 patients each; (5) 
Multivariate analysis revealed five factors independently 
associated with recurrence beyond MC: microscopic vas-
cular invasion, presence of  satellite nodules, tumor size > 
3 cm, poor tumoral differentiation, and existence of  cir-
rhosis. The authors suggested that presence of  ≥ 3 poor 
prognostic factors should warrant LT before recurrence; 
(6) ST strategy seemed to save 26 grafts which would 
otherwise have been used unnecessarily; and (7) However, 
as a result of  this strategy, only 28% of  patients included 
in intention-to-treat analysis and only 39% of  patients 
with recurrence could receive ST, suggesting that primary 
LT rather than “LR followed by ST if  needed” strategy 
should be the treatment of  choice in most of  patients 
with HCC and underlying chronic liver disease. 

DISCUSSION
We believe that some important points should be taken 
into consideration when evaluating the results of  this 
study. As the authors stated in part, a selection bias could 
not completely be eliminated in this study. All patients in 
the LR followed by ST group had quite good liver func-
tion as determined by having Child-Pugh class A disease 
and significantly lower mean MELD score (6.5 vs 19.8) 
compared to those in primary LT group. In addition, 
none of  the patients in the earlier group had portal hy-
pertension or reduced thrombocyte count. Moreover, the 
proportion of  patients with Metavir score of  F3 in that 
group was lower than that in the primary LT group. This 
data suggests that the severity of  underlying liver disease 
was the main parameter to decide the surgical approach 
selected to manage patients. This kind of  study design 
may be considered inevitable, however, for comparison 
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of  LT with subsequent ST vs LT, as implemented by Fac-
ciuto at al[6] in their retrospective study. Similarly, the aver-
age Child-Pugh score and MELD score were lower in the 
primary LR subsequent ST group than in the primary LT 
group, though they did not include Child-Pugh class C 
patients in their analysis. Of  51 patients with HCC under-
going LR as initial treatment, 32 developed recurrence. 
However, 21 (66%) of  those were not eligible to receive 
ST. Tumor size > 3 cm and high MELD score were 
shown to be independent risk factors indicating poor 
survival. There was no difference between the groups in 
1- and 4-year overall survival. In a study by Shah et al[7], 
patients with Child-Pugh class A and B disease and HCC 
within MC were treated by either initial LR (n = 121) or 
listed for primary LT (n = 140). The drop-out rate in the 
primary LT group was 21.4% (30 patients). There was no 
information reporting the number of  patients who could 
undergo ST due to recurrence in the LR group. The 
authors concluded that primary LT yields better overall 
survival compared to LR if  waiting time from listing for 
LT was < 4 mo. Of  note, histological examination of  
explants in the primary LT group revealed that 46% of  
patients actually had a disease outside MC. Margarit et al[8] 
reported that only 6 out of  18 patients with recurrence 
after LR were able to undergo ST during a 50-mo median 
follow-up.

Fuks et al[5] included only patients within MC. De-
spite adoption of  these criteria by the United Network 
for Organ Sharing as well as by the majority of  centers 
outside the United States as an integral part of  liver al-
location systems, some authors have reported that Uni-
versity of  California San Francisco (UCSF) criteria (one 
tumor < 6.5 cm, maximum of  3 tumors with none > 
4.5 cm, and cumulative tumor size < 8 cm) can also be 
used reliably and could yield a long-term outcome com-
parable to MC[9,10]. However, expanding the inclusion 
criteria beyond the UCSF model resulted in worse sur-
vival compared to meeting UCSF criteria[10,11]. It has to 
be highlighted that a tumor is likely to result in a drop-
out from waiting lists as a waiting list death if  it has ag-
gressive histological and genetic features. Perhaps favor-
able outcomes yielded in patient groups within UCSF 
criteria result from a relatively good nature of  histology 
despite the tumor size exceeding MC. We don’t know 
what would have happened if  Fuks et al[5] had included 
patients within UCSF criteria in LR and primary LT 
groups. Similarly, we do not have any information about 
how many of  patients who had a recurrence beyond MC 
after initial LR (n = 30) met the UCSF criteria and what 
would have been the long-term results if  those patients 
had undergone ST.

Another important point is that the study by Fuks et 
al[5] did not evaluate if  it was possible to throw off  an un-
necessary LR by proceeding directly to LT in the presence 
of  pejorative factors in patients with early stage chronic 
liver disease. While preoperative imaging by today’s state 
of  the art technology is the mainstay of  decision making 
process when planning the treatment of  malignant liver 

tumors, there may yet be valuable information obtained 
from histological evaluation of  tissues taken by minimally 
invasive techniques. The main concern with regard to 
fine-needle aspiration cytology or core biopsy is that the 
intervention may cause significant bleeding and tumor 
seeding. Although much of  the evidence is anecdotal, a 
few reports have suggested that fine needle aspiration 
cytology or core biopsy be avoided due to tumor seeding 
risk up to 5%[12-14]. The risks and benefits of  preopera-
tive biopsy may need to be reassessed in the future given 
newly recognized advantages attributed to histological 
evaluation. In fact, DuBay et al[15] recently proposed “To-
ronto Criteria” in which preoperative biopsy is used as a 
guide when deciding exclusion of  patients beyond MC 
from wait list. They reported that outcomes comparable 
to those of  patients meeting MC could be achieved if  
histological findings demonstrate well-differentiated car-
cinoma. Cillo et al[16] reported that tumor differentiation 
was one of  the strongest predictors of  biological aggres-
siveness and therefore recurrence, suggesting that preop-
erative detection of  tumor grade would be of  importance 
in deciding the type of  treatment modality. In the study 
by Fuks et al[5], 30 patients treated with curative-intent LR 
failed to receive ST due to recurrence outside MC. If  this 
result could have been predicted before LR, those pa-
tients likely would have undergone immediate LR. None-
theless, it has to be stated that the nature of  their study 
was not suitable for such an evaluation.

In light of  these data, there should be little argument 
on treatment of  patients with HCC who have no under-
lying chronic liver disease as well as for those who have 
severe accompanying cirrhosis. What remains controver-
sial is how to manage the patient with HCC developed 
on a background of  Child Pugh class A disease. In this 
context, we believe the conclusion drawn in the article 
by Fuks et al[5] should be paid attention. Primary LT may 
be a more logical modality as it has the capability of  
treating the disease while reducing the risk of  recurrence 
by eliminating carcinogenic fibrotic liver tissue as well as 
the underlying condition. Some oncological parameters 
and unfavorable histological factors such as tumor size, 
microscopic invasion of  vessels, presence of  satellite 
nodules not detected by preoperative imaging, the real 
severity of  cirrhosis, and differentiation of  carcinoma 
should be taken into account if  resection is to be se-
lected as the first-line treatment.  If  a patient presents 
with tumor within MC, but histological factors, either by 
resection or biopsy, suggest recurrence may be more ag-
gressive after LR and may ultimately exclude the option 
of  ST, then LT should be the primary consideration.
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Abstract
AIM: To assess the outcomes of laparoscopic colorectal 
cancer resection in the octogenarian population at our 
institution.

METHODS: Retrospective analysis of registry data ac-
cumulated prospectively were used in conjunction with 
the data obtained from patient notes to identify out-
come data for octogenarians who had undergone elec-
tive laparoscopic colorectal cancer resection. 

RESULTS: Laparoscopic colorectal cancer resections 
were performed in 68 octogenarians between 2003 and 
2011 at our institution. Four operations (6%) were con-
verted to an open technique. There were twelve cases 
of morbidity (18%) and two cases of mortality (3%). 
The overall median hospital stay was 8 d. The median 
time for a patient to be deemed surgically fit for dis-
charge was 5 d reflecting a delay in provision of social 
care or stoma education. 

CONCLUSION: Our results support the view that lapa-
roscopic surgery in octogenarians is safe, feasible and 
with a reduced length of stay. This is well reflected in 

our results which are compatible with United Kingdom 
national figures.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION
It is well recognised that as a consequence of  socioeco-
nomic and healthcare factors, society is ageing and sur-
vival rates are rising. The ageing population can produce 
challenging clinical dilemmas with regard to appropriate 
management and in particular surgeons are often left 
with difficult decisions with regard to operative suitabil-
ity. It has been reported that age alone, in the absence of  
other significant co-morbidities is not a prognostic factor 
in gastrointestinal surgery[1]. However, it is rare that such 
health is found amongst the octogenarian subgroup.

The rapid advancement of  laparoscopic surgery has 
revolutionised colorectal surgery. Studies have shown 
that hospitalisation is shortened, post operative pain is 
reduced and post operative recovery is expedited[2,3]. Nev-
ertheless, reservations about laparoscopic surgery in the 
elderly exist due to perceived longer operating times, and 
increased technical difficulty. Recent studies have demon-
strated that laparoscopic colorectal surgery in octogenar-
ians is safe, feasible, produces less blood loss and is asso-
ciated with faster postoperative recovery[4-6]. Controversy 
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exists with regard to complication rates and overall oper-
ating time. Studies demonstrate that operating time is sig-
nificantly shorter in open colorectal operations[5,6]. There 
was no statistically significant difference in post operative 
complications between open or laparoscopic cases. There 
is a marked variation between reported laparoscopic con-
version rates to open surgery with figures ranging from 
3%-25%[4,7]. One of  the key findings on laparoscopic 
colorectal surgery in the octogenarian population is the 
consistent finding of  shorter hospital stay[4,6,7].

Our institution is a district general hospital in South 
East England which has been undertaking laparoscopic 
colorectal resection since 2003. The study was designed 
to assess the outcomes of  laparoscopic-assisted colorec-
tal cancer resection in the octogenarian population at our 
institution. 

MATERIALS AND METHODS
A prospective registry of  all patients undergoing elective 
laparoscopic colorectal resection has been maintained 
at our institution since 2003. Demographics, Operative 
details and American Society of  Anesthesiologists (ASA) 
grade are amongst the variables that are currently record-
ed. This list was utilised to identify patients > 80 years 
who had undergone laparoscopic colorectal resection. No 
patient was excluded. Patient notes were then reviewed 
to ascertain indication for surgery, intra-operative com-
plications, conversion rate, post-operative complications, 
length of  hospital stay and morbidity and mortality rates. 
Retrospective analysis of  the accumulated prospectively 
collated registry data were used in conjunction with the 
data obtained from patient notes. 

RESULTS
Laparoscopic colorectal resections were performed in 68 
octogenarians between September 2003 and September 
2011 at our institution. All cases were elective procedures. 

The mean age was 84 years (range 80-91 years) and 
the male:female ratio was 31:37. Fifty-nine (87%) patients 
had an operation with a curative intent of  malignancy. 
Other indications included diverticulosis in eight patients 
and rectal prolapse in one patient. Preoperative assess-
ment revealed that the majority of  patients (56%) were 
classified as American Society of  ASA grade Ⅱ, whereas 
34% and 10% of  patients were classified as ASA grade Ⅲ 
and ASA grade Ⅳ respectively. Table 1 shows the types 
of  resection performed in these 68 patients.

The operations took a mean operating time of  168 
min (range 118-294 min). Of  the 68 resections, four (6%) 
were converted to an open technique. Ureteric injury was 
the cause in two operations, dense adhesions and iatro-
genic small bowel injury was another reason for conver-
sion and the need for enbloc resection was the cause for 
the final conversion. There were no other intra-operative 
complications.

There were two cases of  morality in our series this 
producing an overall mortality rate of  3%. The two cases 

of  mortality were as a consequence of  cardiovascular 
instability and severe respiratory sepsis. No association 
was found between mortality and the ASA grading in this 
series (P = 0.52, Fisher’s exact test). Other postoperative 
morbidities are shown in Table 2. There were 12 postop-
erative complications giving an overall morbidity rate of  
18%. The overall mean hospital stay was 11 d. However, 
the mean time for a patient to be deemed surgically fit for 
discharge was 6 d reflecting a delay in provision of  social 
care or stoma education. 

DISCUSSION
Minimally invasive surgery has been reported to produce 
faster recovery times, reduced post-operative pain and 
shortened hospital stay in comparison to open surgery[4,5]. 
Such advantages are especially beneficial for the elderly 
population in whom often other co-morbidities are found 
and may have less physiological reserve to cope with the 
stresses of  surgery. However, in order to produce results 
which reflect these advantages, surgeons need to be well 
experienced in laparoscopic surgery so that operative 
progression is achieved and the operation is not unneces-
sarily prolonged.

There are numerous issues with making accurate com-
parisons with data for open colorectal resection in the 
octogenarian population. Obtaining a matched popula-
tion retrospectively in whom open resection took place 
is difficult as there is usually a particular reason as to why 
the operation was not done laparoscopically. For example 
an en-bloc resection might have been required or anaes-
thetic concerns may have encouraged an open technique. 
Consequently, using this group for comparison would 
have resulted in bias as any difference in morbidity or 
mortality could have been attributed to increased techni-
cal difficulty or more fragile patient population. There 
have been several studies that have produced data for 
elective open colorectal procedures in octogenarians. 
However, many of  the studies are prior to the widespread 

Table 1  Types of laparoscopic resection performed

Type of laparoscopic resection No. of patients

Right or extended right hemicolectomy 13
Left hemicolectomy   8
Sigmoid colectomy 16
Anterior resection 18
Abdominoperineal resection 13
Total 68

Table 2  Postoperative complications

Complication No. of patients

Chest infection   6
Collections/pelvic abscesses   2
Urinary infection   2
Ileus   2 
Total 12
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use of  laparoscopic surgery and are thus quite outdated. 
Isbister in 1997 reported results of  86 patients with a 
mortality of  11%, respiratory complications in 15% and 
urinary complications in 36%[8]. Vignali et al[5] conducted 
a case-matched control study in which the results of  61 
patients who had undergone laparoscopic resection were 
compared to 61 patients undergoing open colorectal re-
section. There was no statistical difference in morbidity 
rates, 21.5% in the laparoscopic group and 31.1% in the 
open group. Two percent mortality was reported in the 
laparoscopic group. The mean hospital stay was 9.8 d 
in the laparoscopic group and 12.9 d in the open group. 
Our results are comparable in that our mortality rate is 
3%, morbidity rate 18% and our mean hospital stay was 
11 d.

Although respiratory complications seem to be con-
sistently found in both laparoscopic and open patients 
we believe that our results are consistent with others in 
the literature in providing evidence that the risk of  pul-
monary complications is reduced by laparoscopic surgery 
perhaps reflecting the reduced post-operative pain. 

In our study we found that although the mean length 
of  hospital stay was 11 d, patients were surgically fit for 
discharge after a mean of  6 d. The discrepancy reflects 
time required for social planning or stoma education 
which is understandable in this patient population. 

Our results, in combination with others in the litera-
ture provide further evidence to support the view that 
laparoscopic surgery is safe, feasible and more beneficial 
to the octogenarian population. In particular, shortened 
hospital stay and lower pulmonary complications are of  
especially pertinent. Our results also provide support for 
early involvement of  stoma education and social provi-
sion planning.
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Before submitting, authors should make their study approved 
by the relevant research ethics committee or institutional review 
board. If  human participants were involved, manuscripts must be 
accompanied by a statement that the experiments were undertaken 
with the understanding and appropriate informed consent of  each. 
Any personal item or information will not be published without ex-
plicit consents from the involved patients. If  experimental animals 
were used, the materials and methods (experimental procedures) 
section must clearly indicate that appropriate measures were taken 
to minimize pain or discomfort, and details of  animal care should 
be provided.

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

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

Online submissions
Manuscripts should be submitted through the Online Submission 
System at: http://www.wjgnet.com/esps/. Authors are highly recom-
mended to consult the ONLINE INSTRUCTIONS TO AUTHORS 
(http://www.wjgnet.com/1948-9366/g_info_20100305152206.htm) 
before attempting to submit online. For assistance, authors encoun-
tering problems with the Online Submission System may send an 
email describing the problem to 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 mar-
gins. Style should conform to our house format. Required informa-
tion for each of  the manuscript sections is as follows:

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

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

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

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

Author contributions: The format of  this section should be: Author 
contributions: Wang CL and Liang L contributed equally to this work; 
Wang CL, Liang 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  sup-
portive foundations should be provided, e.g. Supported by National 
Natural Science Foundation of  China, No. 30224801

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

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

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

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

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

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

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

Text
For articles of  these sections, original articles and brief  articles, the 
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and DIS-
CUSSION, and should include appropriate Figures and Tables. Data 
should be presented in the main text or in Figures and Tables, but not 
in both. The main text format of  these sections, editorial, topic high-
light, case report, letters to the editors, can be found at: http://www.
wjgnet.com/1948-9366/g_info_list.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. Keep-
ing all elements compiled is necessary in line-art image. Scale bars 
should be used rather than magnification factors, with the length of  
the bar defined in the legend rather than on the bar itself. File names 
should identify the figure and panel. Avoid layering type directly over 
shaded or textured areas. Please use uniform legends for the same 
subjects. For example: Figure 1  Pathological changes in atrophic gas-
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tritis after treatment. A: ...; B: ...; C: ...; D: ...; E: ...; F: ...; G: …etc. It is 
our principle to publish high resolution-figures for the 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 numer-
als) in the upper left corner. In a multi-curve illustration, each curve 
should be labeled with ●, ○, ■, □, ▲, △, etc., in a certain sequence.
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should be included. Authors are responsible for obtaining written 
permission to use any copyrighted text and/or illustrations.
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Coding system
The author should number the references in Arabic numerals ac-
cording to the citation order in the text. Put reference numbers in 
square brackets in superscript at the end of  citation content or after 
the cited author’s name. For citation content which is part of  the 
narration, the coding number and square brackets should be typeset 
normally. For example, “Crohn’s disease (CD) is associated with 
increased intestinal permeability[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 
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Books
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Chapter in a book (list all authors)
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Author(s) and editor(s)
12	 Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd 
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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
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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 
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23, 243, 641 should be read 23 243 641.

The format for how to accurately write common units and quan-
tums can be found at: http://www.wjgnet.com/1948-9366/g_info_ 
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Standard abbreviations should be defined in the abstract and on 
first mention in the text. In general, terms should not be abbrevi-
ated 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  
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Italics
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Restriction enzymes: EcoRI, HindI, BamHI, Kbo I, Kpn I, etc.
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revised version, along with the signed copyright transfer agreement, 
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(for non-native speakers of  English), should be submitted to the 
online system via the link contained in the e-mail sent by the editor. 
If  you have any questions about the revision, please send e-mail to 
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Language evaluation 
The language of  a manuscript will be graded before it is sent for revi-
sion. (1) Grade A: priority publishing; (2) Grade B: minor language 
polishing; (3) Grade C: a great deal of  language polishing needed; and 
(4) Grade D: rejected. Revised articles should reach Grade A.
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comments can be found at: http://www.wjgnet.com/1948-9366/
g_info_20100312191818.htm.

Proof of financial support
For papers supported by a foundation, authors should provide a copy 
of  the approval document and serial number of  the foundation.
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submitted manuscript, the peer-reviewers’ report and the revised 
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the peer reviewer’s report, authors’ responses to peer reviewers, 
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timely manner.
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