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Abstract
Umbilical hernia occurs in 20% of the patients with 
liver cirrhosis complicated with ascites. Due to the 
enormous intraabdominal pressure secondary to the 
ascites, umbilical hernia in these patients has a tendency 
to enlarge rapidly and to complicate. The treatment 
of umbilical hernia in these patients is a surgical cha
llenge. Ascites control is the mainstay to reduce hernia 
recurrence and postoperative complications, such as 
wound infection, evisceration, ascites drainage, and 
peritonitis. Intermittent paracentesis, temporary per
itoneal dialysis catheter or transjugular intrahepatic 
portosystemic shunt may be necessary to control ascites. 
Hernia repair is indicated in patients in whom medical 
treatment is effective in controlling ascites. Patients 
who have a good perspective to be transplanted within 
3-6 mo, herniorrhaphy should be performed during 
transplantation. Hernia repair with mesh is associated 
with lower recurrence rate, but with higher surgical 
site infection when compared to hernia correction with 
conventional fascial suture. There is no consensus on 
the best abdominal wall layer in which the mesh should 
be placed: Onlay, sublay, or underlay. Many studies have 
demonstrated several advantages of the laparoscopic 
umbilical herniorrhaphy in cirrhotic patients compared 
with open surgical treatment. 

Key words: Umbilical hernia; Liver transplantation; Liver 
cirrhosis; Ascites; Hernia repair; Surgical site infection; 
Mesh; Ascites drainage

© The Author(s) 2016. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Umbilical hernia management in cirrhotics is 
controversial. Indication, timing, and surgical options 
of herniorrhaphy such as mesh use and laparoscopic 
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access in these patients remain controversial. This 
comprehensive review shows that umbilical hernia preva
lence is very high in cirrhotic patients with ascites. The 
etiopathogenesis of umbilical hernia in these patients 
is discussed in detail. Umbilical hernia management 
changed markedly in the last decades due to better 
medical care of cirrhotic patients. Ascites control is the 
mainstay to avoid surgical complications and recurrence. 

Coelho JCU, Claus CMP, Campos ACL, Costa MAR, Blum 
C. Umbilical hernia in patients with liver cirrhosis: A surgical 
challenge. World J Gastrointest Surg 2016; 8(7): 476-482  
Available from: URL: http://www.wjgnet.com/1948-9366/full/v8/
i7/476.htm  DOI: http://dx.doi.org/10.4240/wjgs.v8.i7.476

INTRODUCTION
Umbilical hernia is a common condition, with a preva­
lence of 2% in the general adult population[1]. Hernia 
incidence in cirrhotics with ascites is 20%[2,3]. Umbilical 
hernia in these patients has a tendency to enlarge 
quickly and become symptomatic[4]. Unlike the general 
population, in which female sex and obesity are risk 
factors for umbilical hernia, cirrhotic patients who 
form umbilical hernias are more likely to be men with 
ascites[2-4]. 

The treatment of cirrhotic patients with umbilical 
hernia is controversial[5-8]. In the past, these patients 
were usually treated expectantly due to the elevated 
rate of complication and hernia recurrence[5,6]. None­
theless, expectant management may lead to severe 
complications, such as hernia incarceration and necro­
sis and perforation of the overlying skin followed by 
evisceration, ascites drainage, and peritonitis[7,8]. Many 
recent studies showed that the results of surgical repair 
depend on the presence of ascites and liver function 
grade[9-12]. Elective umbilical herniorrhaphy is safe and 
effective in most cirrhotic patients in which ascites is 
adequately controlled[12]. However, it should be avoided 
in patients in which ascites is not controlled. 

At present, there is no high-quality prospective ran­
domized study on management of cirrhotic patients with 
umbilical hernia to guide decision-making[4]. Indication, 
timing, and technical aspects of herniorrhaphy in these 
patients remain controversial[6-10]. Use of mesh and 
laparoscopic access is also subject to debate[13-15]. Our 
objective in the present article is to review the man­
agement of cirrhotic patients with umbilical hernia, 
including the indications and results of the surgical 
treatment. Use of mesh and the laparoscopic access 
employed in the surgical repair is also reviewed.

PREVALENCE AND ETIOPATHOGENESIS
Umbilical hernia is the third most common abdominal 
hernia in the general population, after inguinal hernia 
and incisional hernia[1]. In cirrhotic patients, the preva­

lence of umbilical hernia is higher[16]. Nearly 20% of 
cirrhotic patients with ascites have umbilical hernia[2,3]. 
Prevalence of inguinal hernias is relatively unaffected by 
ascites[6].

Umbilical hernia etiology in cirrhotics is multifacto­
rial[3-5]. Elevated abdominal pressure secondary to ascites 
may initiate protrusion of abdominal content through a 
potential defect at umbilicus[15]. Ascites is possibly the 
major etiologic factor[6-10]. In cirrhotics, umbilical hernias 
occur almost exclusively in patients with persistent 
ascites[11-14]. In addition to increase intra-abdominal 
pressure, ascites correlates with liver dysfunction. Other 
important contributory factor is abdominal wall muscle 
weakness due to hypoalbuminemia and recanalization, 
dilation and varices formation of the umbilical vein at the 
umbilicus as a result of portal hypertension[16,17]. 

In the general population with no co-morbidites, 
acquired umbilical hernia increases in size very slowly[1]. 
On the contrary, in individuals with intraabdominal 
pressure elevated, such as in cirrhotic patients with 
ascites, umbilical hernia size increases rapidly[6,16]. In 
addition, ascites is also important in the development of 
complications in these patients. Ascites may precipitate 
hernia incarceration of intestine or omentum into the 
dense fibrous ring at the neck of the hernia[17-20]. Enorm­
ous increase of intraabdominal pressure secondary to 
tense ascites may also cause pressure necrosis and 
perforation of the overlying skin followed by evisce­
ration, ascites drainage, and peritonitis[19,21]. 

INDICATIONS AND TIMING OF HERNIA 
REPAIR 
Elective umbilical herniorrhaphy in the general 
population is the standard treatment[1]. Hernia repair 
in individuals with no co-morbidities is an operation 
associated with low complication rate[9]. On the contrary, 
umbilical herniorrhaphy in cirrhotic patients may 
cause expressive morbidity, such as wound infection 
and dehiscence, ascitic drainage through the incision, 
peritonitis, liver failure, and hernia recurrence[9,10]. 
Furthermore, presence of umbilical hernia reduces the 
quality of life[22]. 

Historically, cirrhotic patients who were subjected 
to umbilical herniorrhaphy had elevated morbidity 
and mortality rates that correlated with the severity 
of liver dysfunction[9,10,16]. The potential complications 
include decompensation of liver disease, hemorrhage, 
hepatic encephalopathy, hepatorenal syndrome, 
hepatopulmonary syndrome, infection, and high hernia 
recurrence rate[7,8]. Therefore, in the past, surgeons 
avoided to perform elective umbilical herniorrhaphy in 
cirrhotic patients despite the operation simplicity[9,23-26].

Umbilical herniorrhaphy in cirrhotics was performed 
only in patients with hernia complications. Conservative 
management was the initial option. Nonetheless, 
expectant management is associated with elevated 
rate of complications, such as hernia incarceration, 
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evisceration, ascites drainage, and peritonitis[2,18,21]. 
Morbidity and mortality are high when umbilical hernia 
repair is performed on these patients[2,18,27,28]. 

With improvement in the medical care of cirrhotic 
patients in the last decades, some studies have showed 
a significant reduction of umbilical herniorrhaphy 
complications in these patients[4,6,23]. Marsman et al[7] 
have compared elective surgical repair (n = 17) with 
expectant treatment (n = 13) in cirrhotic patients with 
umbilical hernia and ascites. The authors reported that 
expectant treatment was associated with elevated 
morbidity and mortality[7]. Hospital admission for 
hernia incarceration was observed in 10 of 13 patients 
(77%), of which 6 needed emergency herniorrhaphy[7]. 
Two patients (15%) who were subjected to expectant 
treatment died from hernia complications. Conversely, 
no complications or hernia recurrence was recorded 
in 12 of 17 patients (71%) who underwent elective 
herniorrhaphy. 

Other studies have also describe superior results 
and have suggested elective umbilical herniorrhaphy 
in cirrhotic patients in order to avoid complications 
associated with conservative management[5,8,9].

Indications and the optimal timing to repair an umbi­
lical hernia in cirrhotic patients remain controversial. 
Several studies have demonstrated that umbilical hernia 
repair outcomes in cirrhotics depend on the presence of 
ascites and liver function grade[6,8]. Child’s classification 
and MELD score have been employed to determine 
the surgical risk[29-31]. Some other adverse predictors 
include esophageal varices, age older than 65 years, 
and albumin level lower than 3.0 g/dL[10]. 

Most studies have demonstrated that effective 
treatment of ascites is the essential for umbilical her­
niorrhaphy in cirrhotic patients[5,7]. In addition, effective 
ascites control also reduces complications, such as 
wound infection, evisceration, ascites drainage from the 
wound, and peritonitis[6].

Medical treatment of ascites with sodium restriction, 
diuretics, and paracentesis should be the first step in 
the management. In patients with no significant co-
morbidities in whom medical treatment is effective 
in controlling the ascites, umbilical hernia repair is 
indicated[6].

If medical treatment fails, ascites drainage or 
shunting is indicated either before or at hernia corre­
ction[7-9]. Presently, intermittent paracentesis, temporary 
peritoneal dialysis catheter or transjugular intrahepatic 
portosystemic shunt (TIPS) may be employed. These 
procedures significantly reduce the incidence of hernia 
recurrence and wound dehiscence[23,32]. 

Slakey et al[32] suggested that the insertion of 
temporary peritoneal dialysis catheter at the end of 
umbilical herniorrhaphy in cirrhotic patients was effective 
in controlling ascites and reducing the complication rate. 
This approach has some advantages, such as outpatient 
care during the postoperative period and easy removal 
of the catheter[32]. However, peritoneal catheters are 

associated with a high risk of bacterial infections, 
which significantly increase mortality and should be 
discouraged[33].

In a survey performed recently with members of 
the Canadian Hepato-Pancreato-Biliary Society, the 
preferred choice to ascites treatment in these patients 
was the use of temporary peritoneal dialysis catheter 
until wound healing was completed[23]. However, others 
reported that preoperative TIPS was preferable[27].

Rapid preoperative ascites drainage, either by 
paracentesis or peritoneal dialysis catheter ascites, is 
not a risk free procedure, and may cause strangulation 
of the hernia[10,23,27]. Therefore, it is recommended that 
ascites drainage should be gradual. Other shuntings, 
such as portocaval shunt and peritoneovenous shunt, 
are rarely employed at present. In patients in whom the 
shunt is effective, surgical treatment of umbilical hernia 
can be safely performed in most cases[4,34]. 

In patients in whom ascites control is ineffective, 
the best alternative is to repair the hernia during the 
transplant operation, if the patient is on the waiting 
list for liver transplant[16,35]. Otherwise, surgical repair 
should not be recommended. Based on literature data, 
an algorithm for the management of cirrhotic patients 
with umbilical and ascites is shown in Figure 1.

HERNIA REPAIR IN CANDIDATES TO 
LIVER TRANSPLANTATION
Liver transplant candidates may underwent umbilical 
herniorrhaphy during the transplant operation. Patients 
who have a good perspective to be transplanted 
within 3-6 mo, herniorrhaphy should be done during 
transplantation[7]. Postponement of hernia correction is 
not advisable due to the risk of post-transplant intestinal 
strangulation of an uncorrected umbilical hernia[6,7,16]. 
Pressure bandage should be applied carefully on the 
hernia until transplantation to avoid complications[16]. 

Some patients with patent large umbilical vein who 
underwent umbilical hernia repair may need emergency 
liver transplantation due to acute liver failure[16]. Ligation 
of a large patent umbilical vein during hernia repair may 
cause acute liver failure as a result of acute portal vein 
thrombosis or embolization[16,25]. 

The umbilical hernia may be repaired at the end of 
liver transplantation either from inside the abdomen 
through the same incision employed for the transplant­
ation or through an additional para-umbilical incision[16]. 
In a retrospective study, de Goede et al[16] reported 
the only study of the literature comparing the two 
incisions. The recurrence hernia rate was higher in the 
same incision group than in the separate incision group 
(40% vs 6%)[16]. The number of patients was small in 
this retrospective study to allow recommendations. At 
present, the decision of which incision should be used 
for umbilical hernia repair during liver transplantation is 
based on the surgeon’s experience[7,16].
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Several studies have demonstrated that elective 
mesh umbilical herniorrhaphy in cirrhotic patients with 
ascites is simple, safe, effective, and reduce hernia recur­
rence markedly[4,7,12]. However, many surgeons are still 
reluctant to employ mesh for hernia correction in these 
patients because of the risk of wound complications[12,23]. 
A significant complication in this group of patients is 
ascites leakage through the wound, which elevates the 
possibility of wound and mesh infection, followed by 
need of mesh removal[36]. 

In a recent randomized study, 80 cirrhotic patients 
subjected to umbilical hernia repair were divided into 
two groups, with a follow-up of 6 to 28 mo[4]. Hernia 
recurrence rate was lower in the group in which polypro­
pylene mesh was used compared to the group without 
mesh in which the hernia correction was performed by 
conventional fascial suture (14.2% vs 2.7%)[4]. In this 
study, surgical site infection was more likely to occur in 
the mesh group than in the group without mesh, even 
though no patient needed mesh removal[2]. No mesh 
exposure or fistulas were observed in this series. 

Techniques of mesh placement include onlay, inlay, 
sublay, and underlay[36,38]. In the onlay repair, the mesh 
is sutured on external oblique fascia, after dissection 
of the subcutaneous tissue and closing of the fascia[36]. 
In the inlay technique, the mesh is placed in the hernia 
defect and sutured circumferentially to the edges of the 
fascia[36]. In the sublay procedure, the mesh is inserted 
in the preperitoneal space or retro-rectus[36]. In the 
underlay procedure, the mesh is placed intraperitoneally 
and fixed to the abdominal wall, usually with tackers[36].

The risks of complications are related to the space 
in which the mesh is placed[36]. In the onlay techni­
que, wound complications are more frequent, such as 
seroma, hematoma, ascites drainage, and infection 
of the surgical incision and mesh. This is due to the 

TREATMENT OF COMPLICATED HERNIA
The rate of complications is high in cirrhotic patients 
with umbilical hernia and ascites, mainly due to the 
enormous intraabdominal pressure that enlarges the 
hernia rapidly[7]. These complications include infection, 
incarceration, strangulation, and rupture. Non-operative 
management of these complications is associated with 
elevated morbidity and mortality[2,7,18,23]. The mortality 
rate ranges from 60% to 80% following conservative 
management of ruptured umbilical hernia and 6% to 
20% after urgent herniorrhaphy[2,23]. Therefore, com­
plicated umbilical hernia in cirrhotics with ascites should 
be corrected urgently[2,23]. 

Initially, the patient should be subjected to app­
ropriate resuscitation with intravenous fluids and 
antibiotics to prevent or treat ascitic fluid infection[2]. 
Sterile dressing is indicated in patients with ascitic 
fluid drainage or cutaneous infection. After patient 
stabilization, umbilical herniorrhaphy should be done 
with sutures[2,18]. Mesh should be avoided to decrease 
the risk of infection[2,18]. Ascites control is important to 
reduce complications and hernia recurrence[7-9].

HERNIA REPAIR WITH OR WITHOUT 
MESH 
As a result of elevated recurrence rate following the 
correction of abdominal hernias, including umbilical 
hernia, in cirrhotic patients, prosthetic mesh repair has 
been introduced and revolutionized hernia surgery[13,36]. 
Hernia repair with mesh compared with suture repair 
reduces hernia recurrence rate, but increases the risk 
of some complications, including infection, seroma, 
mesh erosion, and intestinal adhesion, obstruction, and 
fistula[36-38].
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Medical treatment of ascites

Ascites control Refractory ascites
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Hernia repair Conservative treatment

Hernia repair 
during LT

Candidate to LT
(within 3-6 mo)

Figure 1  Management of umbilical hernia in patients with liver cirrhosis and ascites. LT: Liver transplantation; TIPS: Transjugular intrahepatic portosystemic 
shunt.
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extensive detachment of subcutaneous tissue from the 
fascia, which typically creates a dead space between the 
mesh fixed on the fascia and the subcutaneous tissue. 
At present, inlay repair is used only occasionally due to 
high wound infection and recurrence rates[36].

Wound complications are less common in the sublay 
and underlay mesh repair techniques because the 
mesh lies quite deep in the preperitoneal space and 
intraperitoenally respectively and therefore distant from 
the subcutaneous tissue and skin[13,36-38]. In the underlay 
technique, the mesh is in contact with abdominal 
contents and therefore is subjected to complications, 
such as intestine adhesion, obstruction, erosion, and 
fistula[12,13,36,39]. For open surgery, the best abdominal 
wall layer to place the mesh is still controversial[3,12,14,36]. 
For laparoscopic umbilical herniorrhaphy, the mesh 
is routinely inserted intraperitoneally and fixed to the 
abdominal wall[13,37,38].

At present, countless types and brands of mesh for 
hernia repair are available. They may be absorbable 
and permanent synthetic meshes, allograft material, 
and xenograft material. There is no consensus on 
the best mesh[12-14,36,37]. The selection is based on 
several aspects, including type of hernia, presence of 
infection, location or space of mesh placement, cost and 
surgeons’s preference. The most common mesh used in 
onlay, inlay, and sublay techniques is the polypropylene 
mesh[13,37,38]. For intraperitoneal mesh placement 
(underlay technique), synthetic meshes with different 
coatings or composite meshes are preferred in order to 
avoid intestine adherence, occlusion, and fistula[12,14,38].

OPEN OR LAPAROSCOPIC HERNIA 
REPAIR
The first laparoscopic umbilical herniorrhaphy was 
described by Sarit et al[3] in 2003 in a patient with liver 
cirrhosis complicated with strangulated hernia. Several 
studies have documented the advantages of the less 
invasive laparoscopic access compared with the open 
surgical approach to treat umbilical hernia in cirrhotic 
patients[13,15,37]. The laparoscopic umbilical herniorrhaphy 
is a minimally invasive and tension-free procedure in 
which a mesh is placed and fixed into the abdominal 
wall to close the inlet of the hernia[21,40]. 

By minimizing the access incision, the laparoscopic 
approach reduces postoperative pain, recovery time, 
and morbidity[15]. Advantages of laparoscopic umbilical 
herniorrhaphy in cirrhotics with ascites compared to 
open surgical treatment are shown in Table 1.

One possible disadvantage of laparoscopic herniorr­
haphy is the higher cost, mainly of the equipment and 
material[23,37,38,41,42]. As mentioned earlier, expansive 
synthetic meshes with different coatings or composite 
meshes are needed for laparoscopic hernia repair in 
order to avoid intestine adherence, occlusion, and fistula. 
Although, several studies have demonstrated higher 
costs of laparoscopic abdominal hernia repair, there is 
no specific study on cost associated with laparoscopic 
umbilical herniorrhaphy in cirrhotic patients[3,39,41,42]. Con­
sidering the postoperative advantages of laparoscopic 
approach, additional studies are essential to establish 
the cost-effectiveness of umbilical herniorrhaphy in 
cirrhotics[23,40].

The laparoscopic approach has been also used 
for complicated umbilical hernia in cirrhotics. Sarit et 
al[3] performed laparoscopic repair for a strangulated 
umbilical hernia with refractory ascites successfully 
by releasing the incarcerated bowel loops and fixing a 
mesh.

Some technical details are important to be observed 
at laparoscopic umbilical herniorrhaphy in cirrhotic 
patients with ascites in order to avoid complications. 
Oblique insertion of trocars into abdominal wall may 
avoid postoperative ascitic fistula[3]. Angulation of trocar 
insertion allows the layers of the abdominal wall to 
overlap and obstruct potential ascitic drainage. Veres’s 
needle and trocar must be inserted carefully in the left 
subcostal region to avoid lesion of an enlarged spleen 
secondary to portal hypertension. In order to decrease 
the risk of hemorrhage, reduction of incarcerated umbi­
lical hernia contents should be performed meticulously 
due to the proximity and adherence of umbilical varices[17]. 

HERNIA RECURRENCE
Umbilical hernia recurrence rate in cirrhotics with 
ascites ranges from 0% to 40%[3,4,6,7]. Effective ascites 
management is essential to achieve umbilical hernia 
repair success as well as to reduce recurrence rate. In a 
recent literature review, McKay et al[23] identified only 3 
retrospective studies comparing the hernia recurrence 
in cirrhotic patients with ascites control and without 
control. When the data of these studies were grouped 
in a meta-analysis evaluation, the recurrence rate was 
45% (22 of 49 patients) in the ascites uncontrolled 
group and 4% (2 of 47 patients) in the controlled 
group. The authors concluded that uncontrolled ascites 
strongly correlates with umbilical hernia recurrence in 
cirrhotic patients[7,23]. 

Several studies have reported lower umbilical hernia 
recurrence following hernia repair with mesh than repair 
without mesh in cirrhotic patients with ascites[3,4]. In a 
randomized study with 80 cirrhotic patients who were 
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Minimally invasive
Tension free repair
Minimal ascites leakage through the wound
Less damage to the large collateral veins
Restricts electrolyte and protein loss due to non-exposure of viscera
Reduced blood loss
Decreased pain
Better aesthetics 
Early recovery
Reduced hernia recurrence

Table 1  Advantages of laparoscopic umbilical hernia repair in 
patients with liver cirrhosis[15,36,37]
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subjected to umbilical hernia repair, Ammar[4] reported 
recurrence rate of 2.7% after hernia repair with 
polypropylene mesh compared with 14.2% following 
hernia repair without mesh. However, the rate of wound 
complications, such as seroma, hematoma, and wound 
and mesh infection, is higher following umbilical hernia 
repair with mesh. 

In summary, most studies have demonstrated that 
cirrhotic patients with ascites should have umbilical 
herniorrhaphy electively after ascites control[12]. 
When hernia complications occur, such as infection, 
incarceration, strangulation, and rupture, umbilical 
herniorrhaphy should be performed urgently. Ascites 
control is critical to reduce hernia recurrence and 
postoperative complications. For patients scheduled for 
liver transplantation, umbilical herniorrhaphy should be 
done during transplantation. 

CONCLUSION
Expectant treatment of cirrhotic patients with umbilical 
hernia and ascites is associated with elevated rate 
of complications, such as incarceration, evisceration, 
ascites drainage and peritonitis. These complications 
require emergency surgical treatment, which carries 
expressive morbidity and mortality. Conversely, elective 
hernia correction may be performed with much less 
complications and it is therefore advocated. Ascites 
control is essential to reduce perioperative complications 
and recurrence. In candidates to liver transplantation, 
umbilical herniorrhaphy should be performed during 
transplantation, unless the patient presents with 
significant symptoms or hernia complication or if the 
perspective to be transplanted exceeds 3-6 mo. This 
review has major limitations due to lack of high-quality 
randomized studies. Most publications on umbilical 
hernia management in cirrhotic patients are case series 
or retrospective cohort studies with small number of 
patients. Definitive answers await large-scale prospective 
randomized controlled studies. 
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Abstract
Chronic haemorrhagic radiation proctitis (CHRP) is 
a difficult problem faced by the patients following 
radiation for pelvic malignancy. There is no standard 

treatment for this condition, but many methods of 
treatment are available. The aim of this study was to 
review the literature to see whether there is an improve
ment in the available evidence in comparison with 
previously published systematic reviews in treating 
patients with CHRP. The PubMed/Medline database 
and Google Scholar search was selectively searched. 
Studies, which treated patients with rectal bleeding due 
to chronic radiation proctitis or CHRP, were included. 
Seventy studies were finally selected out of which 
14 were randomized controlled clinical trials. Though 
these studies could not be compared, it could be seen 
that there was an improvement in the methodology 
of the studies. There was an objective assessment 
of symptoms, signs and an objective assessment of 
outcomes. But, still, there were only a few studies 
that looked into the quality of life following treatment 
of CHRP. To increase recruitment to trials, a national 
registry of cases with established late radiation toxicity 
would facilitate the further improvement of such studies. 
Some of the conclusions that could be reached based 
on the available evidence are 4% formalin should be the 
first line treatment for patients with CHRP. Formalin and 
argon plasma coagulation (APC) are equally effective, 
but formalin is better for severe disease. Refractory 
patients, not responding to formalin or APC, need to 
be referred for hyperbaric oxygen therapy or surgery. 
Radio-frequency ablation is a promising modality that 
needs to be studied further in randomized trials.

Key words: Radiotherapy; Complications; Systematic 
review; Proctitis; Formalin

© The Author(s) 2016. Published by Baishideng Publishing 
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Core tip: The aim of this study was to review the 
literature to see whether there is an improvement in the 
available evidence in comparison with the previously 
published systematic reviews in treating patients with 
chronic haemorrhagic radiation proctitis (CHRP). The 
PubMed/Medline database and Google Scholar search 
was selectively searched. Seventy studies were finally 
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selected out of which 14 were randomized controlled 
clinical trials. It could be seen that there was an improve
ment of the methodology of the studies though they 
were not comparable. Based on the available evidence, 
4% formalin should be the first line treatment for 
patients with CHRP.

Nelamangala Ramakrishnaiah VP, Krishnamachari S. Chronic 
haemorrhagic radiation proctitis: A review. World J Gastrointest 
Surg 2016; 8(7): 483-491  Available from: URL: http://www.
wjgnet.com/1948-9366/full/v8/i7/483.htm  DOI: http://dx.doi.
org/10.4240/wjgs.v8.i7.483

INTRODUCTION
One to five percent of patients who receive radiothe­
rapy as adjuvant or neoadjuvant therapy for pelvic 
malignancy will develop chronic haemorrhagic radiation 
proctitis (CHRP). In one of the recently published series, 
it was noted that 1319 patients received radiation 
for carcinoma of cervix over a period of 22 mo and 
124 similar patients during the same period needed 
treatment for CHRP in the same centre[1]. The meaning 
of the above sentence shows the magnitude of the 
problem of CHRP. Newer methods of radiotherapy 
like three-dimensional conformal radiation therapy 
and intensity-modulated radiation therapy can use 
higher doses of radiation to the target tissues with 
less exposure to adjacent normal tissues. Protons and 
neutrons, so-called particle radiation, are also being 
tested but the long-term outcomes of these modalities 
are not known, and these are expensive. The use of 
brachytherapy is also found to be associated with fewer 
complications. Thus, the incidence of CHRP is related 
to the dose of radiation, the area of exposure, methods 
of delivery, the use of cytoprotective agents and other 
factors[2].

Because the rectum has a fixed position in the pelvis, 
it becomes more susceptible to radiation injury. Acute 
radiation injury of rectum occurs within three months 
of starting radiotherapy. It is an inflammatory process 
of rectal mucosa with a loss of microvilli, oedema, and 
ulceration. It is self-limiting and manifests as abdo­
minal pain, tenesmus, diarrhoea, incontinence and 
urgency and resolves within three months[3]. Unlike 
acute radiation proctitis, chronic radiation proctitis 
takes a period of 3 mo after pelvic radiation, but usual 
median time is 8-12 mo. It can also continue from acute 
phase[3]. It is due to obliterative endarteritis, submucosal 
fibrosis, and neo-vascularization (Figure 1). Chronic 
radiation proctitis can present with rectal bleeding, 
tenesmus, mucus discharge, diarrhoea, incontinence, 
and urgency. It may be asymptomatic also. The 
diagnosis of radiation proctitis should be suspected if a 
patient presents with the above mentioned symptoms 
and gives a history of pelvic radiation. The diagnosis is 
confirmed by sigmoidoscopy or colonoscopy that shows 

pale, friable mucosa with telangiectasia. Rectovaginal, 
recto-urethral, recto-vesicular fistulizing disease is a late-
presenting sign. There is no role of biopsy to confirm the 
diagnosis since it may produce complications. 

There is no standard treatment for CHRP. However 
many treatments are available like amino salicylates, 
butyric acid enema, steroid enemas, formalin, argon 
plasma coagulation (APC), hyperbaric oxygen, radiofre­
quency ablation and even surgical therapy. The outcome 
of any of these medical and surgical treatment can 
be disappointing[1]. There are not many good-quality 
placebo-controlled trials.

In this study, our aim was to review the literature to 
see whether there is an improvement in the available 
evidence in comparison with previously published 
systematic reviews in treating patients with CHRP. The 
PubMed/Medline literature database was selectively 
searched for articles with the keywords “Proctitis/drug 
therapy”(Mesh) or “Proctitis/radiotherapy”(Mesh) 
or “Proctitis/surgery”(Mesh) and “radiotherapy”, 
“Management of CHRP” “Related Review articles”. In 
addition Google search and Google Scholar search 
was also made using key words “Radiation proctitis” 
“Formalin” “Endoscopic therapy” “APC” “Radiofrequency 
ablation” “cryotherapy” “Hyperbaric oxygen therapy” 
and “surgery”. The literature search was mostly limited 
to articles in English and human patients. No limitations 
for the year of publication were applied. All the studies 
that treated patients with rectal bleeding due to chronic 
radiation proctitis or CHRP were included in the review. 
Studies of patients treating acute radiation proctitis 
were excluded.

We could find 142 articles in total. After removing 
the duplicates and studies on acute radiation proctitis, 
there were about 86 articles. Out of these 86, 16 were 
further excluded because of various reasons such as 
anecdotal studies. Various studies that were found to be 
relevant are summarized below. Importance was given 
to randomized controlled clinical trials. 

STUDIES USING ANTI-INFLAMMATORY 
DRUGS, STEROIDS, SUCRALFATE AND 
PENTOSAN POLYPSULPHATE 
Sulfasalazine or 5-aminosalicylates, steroids are the 
drugs used initially for treating CHRP. Their mechanism 
of action is by inhibition of prostaglandin synthesis. 
It may also be due to inhibition of folate-dependent 
enzymes[4]. Sucralfate stimulates epithelial healing and 
forms a protective barrier[5]. Sucralfate is shown to 
be better than anti-inflammatory agents[6]. Pentosan 
polysulphate is similar to sucralfate. There are more 
than seven to eight publications using these drugs.

In a prospective double-blind, randomized controlled 
trial involving 37 consecutive patients with radiation-
induced proctosigmoiditis[6], there were 36 females 
treated for cervical cancer and one male treated for 
prostate cancer. The mean duration after completion 
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of the radiotherapy was 8.3 mo. These patients were 
randomized to receive either 3 g oral sulfasalazine 
plus 20 mg twice daily of rectal prednisolone enemas 
(group Ⅰ, n = 18) or 2 g of rectal sucralfate enema 
plus oral placebo (group Ⅱ, n = 19) for four weeks. 
These two groups were comparable with respect to 
demography, clinical symptoms and endoscopic staging 
of the disease. Patients in Sucralfate enema showed 
a better clinical response although endoscopically the 
response was not statistically significant. Follow-up was 
limited to 4 wk.

Rougier et al[7,8], in their randomized trial, compared 
betamethasone enema (5 mg bd) with hydrocortisone 
mousse (90 mg bd) and concluded that hydrocortisone 
group had a better outcome. There were 32 patients 
with CHRP in this study. The outcomes used were bowel 
activity, tenesmus, rectal bleeding and endoscopic 
grading. Follow-up was limited to 4 wk.

In another randomized study by Cavcić et al[9], 
compared combination of oral metronidazole (400 mg 
tds), mesalamine (1 g tds) and rectal betamethasone to 
oral mesalamine and rectal betamethasone and found 
that the rectal bleeding and ulcers were significantly 
lower in the metronidazole group. In this study, there 
were sixty patients randomized into either group. The 
efficacy of metronidazole was assessed on the basis of 
rectal bleeding, diarrhoea and proctosigmoidoscopy in 
all patients. The follow-up was up to 12 mo. Grigsby et 
al[10] prospectively showed the benefit of oral pentosan 
polysulphate given for a period of 1 year in 13 patients. 

STUDIES USING SHORT-CHAIN FATTY 
ACID ENEMAS
Short-chain fatty acids (SCFA) stimulate the growth of 
colonic mucosa. The vasodilatation effect may improve 
the blood flow of colonic mucosa[11]. Butyric acid is 
the main SCFA. There are more than six studies using 
SCFA. Many of them are case series. 

Two randomized studies showed non-significant 

improvement of symptoms and signs but both the 
studies were underpowered[12,13]. Talley et al[12] in their 
randomized double-blind placebo-controlled cross over 
trial of 15 patients treated one group with the butyric 
acid enema and another group with normal saline 
placebo. Symptoms score, endoscopic scores and even 
histology were compared.

Similarly, Pinto et al[13] in their randomized pro­
spective double blind controlled trial of 19 patients 
treated one group with SCFA enema and another group 
with placebo. In this study apart from symptoms and 
endoscopic features, biopsies for mucosal DNA and 
protein content were also measured. Patients were 
followed up to 6 mo. 

Though we were treating patients with CHRP in our 
institute since 1985, study on chronic haemorrhagic 
proctitis were started in 1999. The first study on CHRP 
in our institute, done by Senthil Kumar et al[14] in 
2001, compared sucralfate-steroid enema (25 mg of 
prednisolone and 1 g of sucralfate twice daily for 14 d) 
with butyric acid retention enema (60 mL containing 40 
mmol of butyric acid twice daily for 14 d) in a double-
blind randomized controlled trial. There were thirty 
patients randomly allocated. They were followed up to 
4 wk. Outcomes were measured by the improvement 
in the colonoscopic grading of severity and clinical 
symptoms. Histopathological improvements were 
also compared by taking the biopsy before and after 
treatment. The conclusion was that both the methods of 
treatment were equally effective since there was relief of 
symptoms of radiation proctitis in both the methods of 
treatment without improvements in endoscopic scores 
or histology. However, the sucralfate-steroid enema was 
easier to prepare[14]. No toxicities were reported in any 
of these studies.

STUDIES USING FORMALIN THERAPY 
Formalin scleroses and seals fragile neovasculature 
in tissues damaged due to radiation and prevents 
further bleeding. In 1986, Rubinstein was the first 
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Figure 1  Chronic radiation proctitis. A: Chronic radiation proctitis (low power view). This picture shows the mucosa with severe oedema, non-specific inflammation, 
lymphocytosis, hyalinization in the stroma and fibrin thrombi in the postcapillary venules (Hematoxylin and Eosin stain, 10 ×); B: Chronic radiation proctitis (High 
power view). This picture shows two veins in the lamina propria, one with patchy occlusive fibrin thrombus. The wall shows thickening and hyalinization. A dense non-
specific inflammation including few eosinophils also seen (Hematoxylin and Eosin stain, 40 ×).
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The details of the adverse events not mentioned. They 
concluded that APC is more effective than formalin and 
has less adverse effects.

Sahakitrungruang et al[36] in their randomized 
controlled trial comparing colonic irrigation with oral 
antibiotics administration vs 4% formalin application 
for treatment of CHRP have shown that the former 
method is better than 4% formalin application. Fifty 
patients were randomly allocated to each arm. Daily 
self-administered colonic irrigation of 1 L tap water 
and a 1-wk period of oral antibiotics-ciprofloxacin and 
metronidazole were given in one arm. Four percent 
formalin application for 3 min was done in another 
arm. Patient’s satisfaction was surveyed. The limitation 
was that the study was a 2-armed design without a 
crossover trial. Hence, it could not illustrate whether the 
antibiotics and irrigation were equally important. Some 
of the adverse events noted in the literature regarding 
the use of formalin for CHRP are the rectal stricture, 
worsening of incontinence, anococcygeal pain, and 
formalin colitis[24,30]. 

STUDIES USING THERMAL 
COAGULATION THERAPY 
Endoscopic coagulation with a variety of devices has 
been reported to be effective for CHRP[7]. The technique 
involves coagulation of a bleeding point rather than 
the entire friable mucosa. Several treatment sessions 
are often required[7]. The modalities include heater 
probe, bipolar Electrocoagulation, neodymium:yttrium-
aluminium-garnet (Nd:YAG) laser, potassium titanyl 
phosphate (KTP) laser, argon laser and APC. Simple 
heater probe and APC are preferred for their better 
safety profile[37]. 

Both the heater probe and bipolar cautery are 
contact probes. The heater probe has a Teflon-coated 
heating element at its tip that delivers standardized 
energy over set times. Bipolar electrocautery probe has 
a pair of electrodes at its tip through which current is 
passed using the tissue for conduction[38]. Jensen et al[39] 
in his randomized study showed that 21 patients treated 
either with a heater probe, or bipolar cautery showed 
benefits without much difference between the two 
modalities[39]. A mean of four sessions was needed in 
each arm during treatment in this study. Patients were 
followed up to one year. The increase in haematocrit, 
endoscopic resolution, and patient satisfaction were 
compared. No complications were noted.

Nd:YAG laser is the first endoscopic laser used for 
treating CHRP. Some of the complications reported with 
this are transmural necrosis, fibrosis, necrosis, stricture 
formation and recto-vaginal fistula. Nd:YAG laser use 
for CHRP has declined due to several reasons, firstly its 
cost; second, the need to aim directly at telangiectasias 
and the possibility of severe endoscopic damage if 
the laser strikes the endoscope in retroflection[40]. 
Taylor et al[41] used KTP laser for treating 26 patients 

to use formalin for a CHRP patient to get a good 
response[15]. Following this, there are several reports in 
the literature[16-30]. But the majority are retrospective 
in nature, a few are prospective studies. The technique 
and the concentration of formalin used in these studies 
also differ. The two main methods of using it are 4% 
solution as irrigation or as soaks. There are reports of 
using 10% solution of formalin also[31]. There are four 
Randomized trials using formalin for CHRP. 

Ours is one of the first published randomized 
trial comparing the efficacy of the 4% formalin dab 
with Sucralfate-steroid retention enema (100 mg of 
prednisolone and 1 g sucralfate in 100 mL of normal 
saline twice daily for 14 d)[1]. In this study, 102 patients 
were randomly allocated to either of the treatment 
arms. This study objectively assessed the symptoms 
scores using the radiation proctopathy system 
assessment scale (RPSAS) and also the sigmoidoscopic 
grade (Modified Chi grading) before and after treatment 
and found that Formalin dab is superior to sucralfate-
steroid enema in treating CHRP involving only the 
rectum. It was also observed that a single session of 
formalin dab can effectively treat CHRP in 90% of the 
patients, and multiple sessions could effectively treat 
99% of the patients whereas sucralfate-steroid enema 
was effective only in 75% of patients. These patients 
were followed up to 9 mo. There was no complications 
or toxicity.

Following this Yeoh et al[32] showed in their ran­
domized study that APC and topical formalin had 
comparable efficacy in the durable control of rectal 
bleeding associated with chronic radiation proctitis but 
had no beneficial effect on anorectal dysfunction. In 
this study thirty patients were randomized into each 
group. Anorectal symptoms, (modified LENT-SOMA 
questionnaire) anorectal manometry and anorectal 
morphology by endorectal ultrasound were assessed 
before and after treatment. 

Guo et al[33] in their randomized trial showed that 
10% formalin is associated with complications and 4% 
formalin should be the choice for treating CHRP. In this 
study 122 patients were randomized into 4% or 10% 
formalin application. Outcomes were compared with 
symptoms score and rectoscope scores. Follow-up 
was up to 1 year. Wong et al[34] from their prospective 
database, after a decade of experience of treating 
patients with radiation proctitis, have shown that 
formalin is more effective than APC in treating patients 
with CHRP. APC has the potential to complement 
topical formalin application and can be used to treat the 
proximal and distal rectum concurrently.

The contrary report has been published by Alfadhil 
et al[35] in their retrospective comparative study of 22 
patients who received formalin application or APC. 
Improvement in Hb% was used to assess the outcome. 
The severity of the proctitis was not assessed before 
the treatment. The lag time between radiation and 
endoscopic treatment was not known. The study was 
underpowered, and the groups were not comparable. 
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with bleeding secondary to CHRP using 4-10 W and a 
median of two sessions. They reported a symptomatic 
improvement in 65% patients while there was no 
change in 7 (30%), and symptom like hematochezia 
increased in 1 (5%). Similarly, there are only case 
series using argon laser for treating CHRP. 

There are more than 15 published reports of APC 
for CHRP. Many are retrospective studies, and some of 
them are prospective case series. Many of the series 
report unsuccessful medical treatment before going for 
APC. In APC bipolar diathermy current is applied using 
inert argon gas as a conducting medium. It can be 
applied tangentially and radially.

Karamanolis et al[42] showed in their prospective 
study treating more than 56 patients, that APC was 
successful in all patients with mild and in almost 
all patients with moderate CHRP. In contrast, APC 
failed in 50% of patients, wherever the presence of 
severe mucosal damage was present. The grading of 
severity was based on endoscopic criteria taking into 
consideration telangiectasia distribution and surface 
area involved. For APC application, a 2.3 mm diameter 
front firing APC probe inserted through the working 
channel of the flexible sigmoidoscope was used. The 
argon flow rate and the electrical power were set at 2 
L/min and 40 W, respectively. Patients were followed 
up for a mean of 17 mo. Patients required 1-2 sessions 
of APC for mild proctitis while patients with moderately 
to the severe form required a statistically significantly 
higher number of APC sessions. In cases of severe and 
diffuse involvement of the rectum, multiple treatments 
sessions are required, and success is less certain as 
shown by other reports also[43-51]. In many of these 
series, the response is objectively scored using bleeding 
severity score, haematological parameters, and 
endoscopic scores. 

Chruscielewska-Kiliszek et al[52] in their randomized, 
double-blind trial comparing oral sucralfate or placebo 
following APC for CHRP have shown that additional 
sucralfate treatment after APC did not influence the 
clinical or endoscopic outcomes. One hundred and 
seventeen patients completed the treatment protocol, 
57 in the sucralfate group and 60 in the placebo group. 
Patients were graded clinically and endoscopically 
according to the Chutkan and Gilinski scales before 
and at 8 and 16 wk after initial APC treatment (1.5-2 
L/min, 25-40 W) and after 52 wk (clinical only)[52]. 
Complications (1%-15%) following APC, such as pain, 
ulceration, perforation, explosion, extensive necrosis 
and rectal stricture have been cited in the literature[42]. 

STUDIES USING RADIO-FREQUENCY 
ABLATION
There are more than five reports of case series and 
retrospective studies using radio-frequency ablation 
(RFA) for CHRP. Many case series have shown, using 
BARRx Halo90 electrode catheter that was fit on the 

distal end of the flexible sigmoidoscope, an energy 
density of 12 J/cm2 at a power density of 40 W/cm2, 
hemostasis could be obtained after 1 to 2 sessions[53-56]. 

Several benefits RFA have been claimed, these 
include squamous re-epithelialization, lack of stricturing 
and ulceration. Using RFA much broader area of tissue 
can be treated simultaneously compared to the point 
by point approach by other methods[37]. The radio-
frequency unit is mobile and can be used in different 
rooms of an endoscopy unit. Zhou et al[54] have used 
real-time endoscopic optical coherence tomography 
(EOCT) to visualize epithelialization and subsurface 
tissue microvasculature pre- and post-treatment RFA in 
their case series and have shown the potential of EOCT 
for follow-up assessment of endoscopic therapies. 

STUDIES USING CRYOABLATION 
Cryoablation is similar to APC and involves the non-
contact application of liquid nitrogen or carbon-dioxide 
to tissues for superficial ablation. It is possible to treat 
a larger surface area like in RFA. Its effect is due to 
ischemic necrosis which can be immediate or delayed. 

There are only case series of 20 patients. During 
cryoablation, a decompressive rectal tube has to be 
inserted because of the risk of over insufflation and 
perforation. Cryotherapy units are less mobile. Unlike in 
Radiofrequency ablation, the depth of tissue penetration 
may be more here. This may lead to strictures. 
However, colonic lavage is not necessary since there is 
no risk of explosion. The number of required sessions 
range from one to four[57-59]. 

STUDIES USING HYPERBARIC OXYGEN 
THERAPY
There are more than 12 published studies using hyper­
baric oxygen therapy (HBOT) for CHRP. New reports 
have started appearing in the literature regarding the 
efficacy of HBOT. 

Clark et al[60] in their randomized controlled double-
blind crossover trial (150 patients) with a long-term 
follow-up, up to 5 years, showed that in patients 
with refractory CHRP, HBOT had a significant healing 
response. Primary outcome measures involved were 
the late effect in normal tissue-subjective, objective, 
management, analytic (SOMA-LENT) score and stan­
dardized clinical assessment. The secondary outcome 
was the change in the quality of life[60]. 

In one of the largest Australasian study using HBOT 
for chronic radiation injuries, Tahir et al[61] showed a 
clinical response rate for CHRP of 95%, where around 
half of the cases had a durable major response, with 
some patients experiencing symptom relief lasting as 
long as seven years. 

At pressure greater than atmospheric pressure and 
using 100% oxygen, HBOT has an angiogenic effect and 
has been shown to cause an eight to nine-fold increase 
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in the vascular density of soft tissues over air-breathing 
controls[7]. HBO acts to stimulate collagen formation 
and re-epithelialization. There is no uniformity in the 
methods of treatment using HBOT[42,61-65]. Although it 
can be perceived from the studies that HBOT is useful in 
refractory radiation proctitis, there is marked variation 
between the studies. There are no major adverse 
effects. Minor adverse event recorded is transient aural 
barotrauma. The reported number of HBOT sessions for 
a successful treatment range from 12 to 90. The cost of 
HBOT is high, and hence, it is not widely applicable. 

Other interventions
Oxidative stress is thought to be one of the mechanisms 
in the development of chronic radiation proctitis and 
antioxidants have been used to treat CHRP. Use of 
vitamin C and E have been reported. Kennedy et al[66] 
treated twenty consecutive patients with CHRP. They 
used a combination of vitamin E at a dose of 400 
IU tid and vitamin C at a dose of 500 mg tid. They 
assessed the response by symptom index and lifestyle 
questionnaire. A good number of study patients in the 
study seem to benefit. This pilot study was not studied 
further. 

Retinol palmitate (vitamin A) has been shown to 
increase wound healing because of increased collagen 
cross-linking. This has been used in a randomized study 
to show improvement of symptoms of chronic radiation 
proctopathy by Ehrenpreis et al[67]. They randomized 19 
patients, 10 patients to retinol palmitate group and nine 
to the placebo group. Five placebo nonresponders were 
crossed over to the retinol palmitate. The RPSAS scores 
before and every 30 d for 90 d were measured. The 
definition of response was a reduction in two or more 
symptoms or by at least two RPSAS[67]. There was a 
significant improvement in symptoms in the treatment 
group compared with the control and also when the 
controls were crossed over to treatment. But the study 
was underpowered. 

Surgical interventions 
Surgery is the last resort in patients with CHRP. 
Around 10%-25% of patients with CHRP finally need 
surgery[68]. Intractable bleeding, perforation, stricture, 
and fistula are some of the indication for surgery in 
patients with chronic radiation proctitis. There are case 
reports of non-surgical dilatation for strictures for this 
condition[69]. Significant improvement of bleeding by 
diversion has been shown by one of the retrospective 
study[70]. Fistula with the adjacent structures may 
need resection or resection with reconstruction with a 
diverting stoma. Whenever surgical treatment became 
a necessity, studies report poor outcomes with high 
complications (15%-80%) and mortality (3%-9%)[70-73]. 
Since nonoperative interventions are commonly used 
nowadays in managing patients with CHRP, There are 
no recently published series on surgical interventions on 
this issue.

Discussion
Evidence-based medicine requires the systematic 
and critical evaluation of published and unpublished 
trials[74]. In 2002, when Denton et al[7] first published 
their systemic review of the non-surgical intervention 
of late radiation proctitis, they could identify only 
six randomized controlled trials. The majority of the 
evidence available was either one individual’s or one 
center’s experience with a specific intervention without 
comparison to a control or another agent. This is 
probably due to the low incidence of chronic radiation 
proctitis in the majority of centers and the difficulties 
that co-exist in compiling a series large enough to be 
randomized between therapies[34].

Thirteen years later we could identify a total of 14 
randomized controlled trials treating 804 patients with 
CHRP. In many of these studies, we could get the details 
of the reason for radiation therapy and the dosage. The 
diagnosis was based on the history and the endoscopic 
findings. At present, there is no validated score for 
CHRP, which can be used universally for grading the 
severity. There can be the inter-observer difference of 
the same findings. Tissue biopsy may not be conclusive. 
Patients may not tell their exact symptoms unless 
directed questions are asked. The severity of the 
radiation proctitis was graded in many of the studies 
objectively using symptoms score like RPSAS[1,67] or 
LENT-SOMA scale[32,60] and intraluminal findings by 
the sigmoidoscopic or colonoscopic grade (modified 
Chi grading[1] or Chutkan and Gilinski scales[52]). But 
different studies used different severity scores and 
hence the inter-institutional comparison of data is still 
difficult. The same is true with the outcome measures. 
Yeoh et al[32] have tried to see the rectal functions as 
well as morphology by using anorectal manometry and 
endorectal ultrasound. Zhou et al[54] have shown the 
most efficient objective assessment of the response 
to treatment by using EOCT. There were only a few 
studies that surveyed the quality of life following 
treatment[36,60]. However, unlike the previous studies, 
follow-up of recent studies is fairly long and is usually 
more than 9 to 12 mo[1,33,36,52,60]. With these randomized 
trials it is possible to say that there is evidence to 
make the following judgments: (1) Sucralfate enema 
appears to have a better effect than anti-inflammatory 
agents; (2) Anti-inflammatory drugs appear to have 
a better effect if used with oral metronidazole; (3) 
Rectal hydrocortisone appears to have a better effect 
than rectal betamethasone; (4) Sucralfate-steroid 
retention enema and short chain fatty acid enema are 
both equally but moderately effective in treating CHRP, 
but sucralfate-steroid enema is easy to prepare; (5) 
Four percent formalin is more effective than sucralfate-
steroid retention enema and can be effective in 99% 
of the patients of CHRP; (6) Four percent formalin 
should be preferred over 10% formalin in treating 
patients with CHRP since 10% formalin is likely to 
cause adverse events; (7) Heater probe and bipolar 
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cautery are equally effective in treating patients with 
CHRP; (8) Both APC and formalin don’t improve the 
rectal dysfunction but only stop the bleeding; (9) Both 
APC and formalin are equally effective, but formalin 
may be better in severe disease; (10) Additional oral 
treatment after APC will not improve the outcomes; 
(11) Radiofrequency ablation is a promising upcoming 
modality of treating CHRP but more robust data in the 
form of randomized trials needed; (12) HBOT is the 
only treatment modality, currently, which addresses 
the underlying problem and effective in treating CHRP 
patients but is costly and available in a few centers; (13) 
Vitamin A and other modalities have to be kept in mind 
while treating these patients since some report shows 
its efficacy. Further trials and robust data needed to 
show its efficacy; and (14) Surgical intervention is to be 
kept as a last resort in patients not responding to any of 
the methods described above. 

Looking at the available evidence, it is clear that 
there is some improvement in the methodology of these 
studies. There is an objective assessment of symptoms 
and signs and also the objective assessment of the 
outcomes in some of these studies. The major drawback 
is that the objective assessment is not uniform, 
different studies using different scores. Also, not much 
importance is given to the quality of life assessment 
following treatment. It has been felt by the previous 
reviewers that one study, even if well conducted, will 
not be able to modify the changes in practice[7]. It has 
been felt by Denton et al[7] that in order to increase 
recruitment to trials a national registry of CHRP cases 
would facilitate multicenter trials with uniform entry 
criteria, uniform baseline and uniform therapeutic 
assessments providing standardized outcome data[75]. 

Limitations of this review: The search was limited 
to PubMed/Medline, Google and Google Scholar and 
was not complete and was limited to English language 
journals only. Individual authors were not contacted.

CONCLUSION 
Based on this evidence, it can be concluded that the 
first line treatment of a patient with CHRP, the most 
effective way of treating CHRP, should be 4% formalin 
application. Since it is cheap, easily available, can be 
applied easily and effective in 99% of the patients. If 
the radiation proctitis extends beyond rectum, then APC 
will be a better alternative. Alternatively, both formalin 
and APC can be used as complementary methods. 
Those patients who are refractory to formalin or APC 
may be referred for treatment with HBOT. In centers 
where radiofrequency ablation is available, further 
randomized studies should be done to see the efficacy 
of it in treating patients with CHRP. Those patients with 
CHRP who do not respond to any of the modality may 
need surgery in the form of diversion colostomy. Those 
patients with CHRP presenting with complications like 
stricture, fistula or other complications like obstructions 
may need surgery at presentation.
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Abstract
AIM: To compare the outcomes of a cohort of Crohn’s 
disease (CD) patients undergoing early surgery (ES) to 
those undergoing initial medical therapy (IMT).

METHODS: We performed a review of a prospective 
database CD patients managed at a single tertiary 
institution. Inclusion criteria were all patients with ileal 
or ileocolonic CD between 1995-2014. Patients with 
incomplete data, isolated colonic or perianal CD were 
excluded. Primary endpoints included the need for, 
and time to subsequent surgery. Secondary endpoints 
included the number and duration of hospital admissions, 
and medical therapy. 

RESULTS: Forty-two patients underwent ES and 115 
underwent IMT. The operative intervention rate at 5 
years in the ES group was 14.2% vs  IMT 31.3% (HR = 
0.41, 95%CI: 0.23-0.72, p  = 0.041). The ES group had 
fewer hospital admissions per patient [median 1 vs  3 (p  
= 0.012)] and fewer patients required anti-TNF therapy 
than IMT (33.3% vs  57%, p  = 0.003). A subgroup 
analysis of 62 IMT patients who had undergone surgery 
were compared to ES patients, and showed similar 5 
year (from index surgery) re-operation rates 16.1% 
vs  14.3%. In this subset, a significant difference was 
still found in median number of hospital admissions 
favouring ES, 1 vs  2 (p  = 0.002).

CONCLUSION: Our data supports other recent studies 
suggesting that patients with ileocolonic CD may have a 
more benign disease course if undergoing early surgical 
intervention, with fewer admissions to hospital and a 
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trend to reduced overall operation rates. 

Key words: Crohn’s disease; Surgery; Inflammatory 
bowel disease; Terminal ileitis; Operation
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Core tip: This study supports the growing body of evid
ence that asserts that selected patients with ileocolonic 
Crohn’s have reduced requirement for medical therapy 
and a trend to fewer surgical interventions. Expanding 
on the evidence, this study also demonstrated fewer 
admissions to hospital for Crohn’s disease related illness.

An V, Cohen L, Lawrence M, Thomas M, Andrews J, Moore J. 
Early surgery in Crohn’s disease a benefit in selected cases. World 
J Gastrointest Surg 2016; 8(7): 492-500  Available from: URL: 
http://www.wjgnet.com/1948-9366/full/v8/i7/492.htm  DOI: 
http://dx.doi.org/10.4240/wjgs.v8.i7.492

INTRODUCTION
Surgery is often an integral part of the management 
algorithm for patients with Crohn’s disease (CD), with 
up to 20%-40% requiring surgery within in their first 
year[1-4] and up to 80% at some time during their 
disease[5]. As a chronic condition with a relapsing remit
ting course, surgery does not provide cure, but is an 
adjunct for the management of acute complications 
of penetrating and stricturing disease and also after 
maximal medical therapy fails to control disease or 
presents unacceptable side effects. Advances in medical 
therapy have seen a reduction in long-term steroid use 
and longer disease remission. Despite these advances 
older studies suggest no reduction in the proportion 
of patients requiring surgery. In a retrospective series, 
Cosnes et al[6], reported that 35% patients required 
surgery at 5 years, which was the same as historical 
cohorts.

However, the advent of biologic agents has signifi­
cantly influenced the clinical course of patients of CD 
and also surgical decision-making. ACCENT 1 reported 
higher clinical remission (OR = 2.7) in patients receiving 
maintenance infliximab compared with placebo[7]. 
Similar findings have been reported for Adalimumab 
with higher rates of clinical remission compared with 
placebo (36% vs 12%)[8]. Additionally in a report from 
the Nationwide Inpatient Sample in the United States, 
rates of surgical intervention have fallen from 17.3% in 
1997 to 12.4% in 2007[9]. 

Contention exists in the literature regarding the 
optimal timing of surgery in the management algorithm 
of CD, particularly in patients with short segment 
disease where resection of all macroscopic disease is 
feasible. Some evidence suggests that early surgery (ES) 
in CD may lead to a longer time to clinical recurrence[10] 

and lower long-term reoperation rate (14% at 5 years) 
compared with later surgery (30% at 5 years)[11]. 
Additionally, ES cohorts are reported to have reduced 
requirements for steroids and immunosuppression[3,11]. 
This study aims to determine whether patients who have 
ES for ileal or ileocolonic CD run a more benign clinical 
course, as determined by the need for fewer operations, 
hospital admissions and the ongoing medical therapy 
required for disease control than those managed with 
conventional medical therapy.

MATERIALS AND METHODS
This study is a cohort comparison study between 
patients who underwent ES compared with those that 
underwent initial medical therapy (IMT). We examined 
a consecutive series of patients with ileal and ileocolonic 
CD managed at a major metropolitan teaching hospital 
from 1995 to 2014. Data were extracted from a clinical 
IBD database within the IBD service at the Royal 
Adelaide Hospital. This database was prospectively 
maintained from 2007, and prior to this, data were 
sourced from case notes review. Additional data were 
collected from review of medical records and pathology 
records.

ES was defined as patients who have undergone 
upfront surgery for CD due to an acute complication 
and those who underwent surgery within 6 mo of their 
diagnosis of CD. This arbitrary time frame was chosen 
as within this time period there is limited scope to have 
established of medical therapy. Acute complications 
included abdominal pain with peritonism, obstruction, 
perforation or fistulisation. The IMT cohort included 
patients with a histological or clinical diagnosis of CD 
made after 1995 referred to our health service who 
have undergone at least 6 mo of medical therapy. 
Patients diagnosed prior to this date were excluded. 
Patients in this cohort who went on to require bowel 
resection for their disease were also identified for a 
subgroup analysis and considered to have deferred 
surgery (DS). 

Data collected included patient demographics, 
disease phenotype according to the Montreal classifi
cation[12], medical and surgical therapy. The primary 
endpoint for each patient was need for subsequent 
surgical resection. Secondary endpoints were the 
number of hospitalizations and days in hospital over the 
duration of their disease. All inpatient care data (number 
of admissions and total length of stay) were captured 
by a statewide computer database, which records 
admissions to all public hospitals within the state in this 
period. 

Inclusion criteria were patients with ileal or ileo-
colonic CD, with or without perianal involvement. Pati
ents with isolated colonic or isolated perianal CD or those 
with incomplete records were excluded. 

Data regarding patients’ medical therapy for CD 
were collected, but due to the retrospective nature of 
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the database prior to 2007, the accuracy of fine details 
such as time course, dose and duration of therapy 
could not be assured. Consequently, medical therapies 
received by each patient are reported as a categorical 
outcome, described by type of treatment (none, steroid, 
immunosuppressive or biologic therapy). 

This project was reviewed and approved by the 
Royal Adelaide Hospital Human Research Ethics com
mittee. As this was a clinical audit, individual patient 
consent was not necessary and not sought. Data were 
tabulated in a Microsoft Excel™ spreadsheet. Statistical 
analyses were performed utilizing SPSS™ ver. 22. 
Differences between groups were compared using 
the χ 2 test for categorical data, and ordinal data were 
compared using the Student’s t-test or Mann-Whitney-U 
test for non-parametric distributions. To determine a 
difference in time to further surgery between groups, 
Kaplan-Meier analyses were performed and differences 
tested using the Mantel-Cox log rank test. 

RESULTS
A total of 620 patients with CD were identified on 
the database. Exclusions are shown on a consort dia
gram (Figure 1). A total of 157 patients met inclusion 
criteria and were included in the study. There were 42 
patients in the ES cohort, who either presented with 

an acute complication requiring emergency surgery or 
underwent an operation within 6 m of diagnosis due to 
a progression or complication of CD. The remaining 115 
patients were treated with IMT, 62 (53.9%) of whom 
underwent surgery by the end of the study period (DS). 

Demographics of the cohorts are shown in Table 
1. Patients in the ES group were significantly older 
with a median age at diagnosis of 34.5 years (24-45) 
compared to 24 (19-33) in the IMT group (p = 0.0001) 
and a shorter duration of disease (ES 5.6 years, IMT 8.9, 
p = 0.014). Not surprisingly, ES patients were more 
likely to have a stricturing or penetrating phenotype 
than IMT patients. The DS cohort, who were medically 
treated patients who went on to have a resection, had 
the same proportion of patients with penetrating and 
stricturing disease (B2 and B3), 38.7% and 54.8% 
respectively as the ES patients (40.5% and 52.4% 
respectively p = 0.968). There was also a significant 
difference in disease location, with a higher proportion 
of L3 disease compared to L1 disease and subsequently 
in the proportion of patients with perianal disease in the 
IMT cohort.

Table 2 outlines the mode of presentation of patients 
requiring ES. Over half the ES cohort presented with 
either acute obstruction or perforation necessitating 
emergency surgery and data was unavailable for 5 
patients in this cohort. In contrast, of the patients in 
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620 CD patients in database

Exclusion on study criteria
177 isolated colonic or perianal CD
221 diagnosis prior to 1995

Incomplete Data
35 incomplete records
22 patients manged in private hospital
6 patients moved interstate
3 pateints with no attendance recorded

156 included in study

115 IMT42 patients ES

222 records reviewed

62 patients requring 
surgery (DS)

Figure 1  Consort diagram. ES: Early surgery; IMT: Initial medical therapy; DS: Deferred surgery; CD: Crohn’s disease.
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shown in Figure 3 with an estimated probability of no 
subsequent surgery at 10 years of 83.7% and 43.7% 
(plog-rank = 0.032) respectively. 

The median number of hospital admissions differed 
between the two groups, with the ES group having 
fewer admissions than each of the IMT and DS patients 
(ES 1 vs IMT 3, p = 0.012) and vs (DS subset 2, p = 
0.002). The median number of days in hospital over 
the duration of each patients’ disease did not differ 
significantly between the groups. However, this includes 
the index admission for surgery in the ES cohort. 

Rates of immunomodulator and steroid use were 
similar when comparing the ES group to both IMT and 
DS cohorts. The proportion of patients receiving biologic 
therapy was significantly lower in the ES cohort than 
those having IMT (ES 33.3% vs IMT 60.0%, p = 0.004) 
and also the DS subgroup (ES 33.3% vs DS 67.7%, 
p = 0.001). The proportion of patients requiring no 
treatment for their disease differed between the groups 
(ES 23.8% vs IMT 4.3% vs DS 0%, p < 0.0001).

DISCUSSION
CD remains a challenging chronic condition where there 
has been a progressive evolution in the positioning and 
roles of medical and surgical therapy. Our study has 
found that 31.3% of patients initially managed with 
medical therapy will come to surgery within 5 years, in 
line with other studies[2,4,6,13]. This is significantly higher 
than the 5 year subsequent resection rate of those 
patients undergoing ES (14.2%). 

An alternative interpretation of our data is that 
68.7% of patients undergoing medical therapy avoided 
the need for surgery altogether within a 5 year period. 
However, the IMT cohort likely represented a less agg
ressive phenotype of CD as demonstrated by lower 
rates of stricturing and penetrating disease in this 
group compared with the ES group. The IMT patients 
who have had subsequent surgery (DS), had a similar 
phenotype to the ES group and comparison between 

the DS cohort, 11 patients presented with an acute 
complication necessitating emergency surgery despite 
upfront medical therapy, 4 with acute obstruction and 7 
with perforation. Thirty-five (56.5%) of the DS cohort 
required surgery due to progression in obstructive 
symptoms (6.5%) or fistula formation (24.2%).

The number of patients in each cohort requiring sur
gical resection, hospital admission and medical therapy 
is shown in Table 3. The proportion of patients requiring 
subsequent resection at 5 years was significantly lower 
in the ES group compared with the IMT group (14.2% 
vs 31.3%, p = 0.041). Of note though, 57.3% of IMT 
patients required no surgery. Endpoints for the DS 
subgroup of patients were determined from the time of 
their index operation, allowing a fairer comparison to 
the ES group, as the two cohorts have all undergone 
one operation. The rate of subsequent surgery in the 
subgroup of 62 DS patients was 16.1%, which was 
not significantly different to the ES cohort. The median 
duration of between diagnosis and index operation in 
the DS cohort was 46.4 mo (IQR 23-97). The extent of 
resection and need for stoma were similar in each group 
and shown in Table 4. 

The ES group had a higher estimated proportion of 
patients not having a subsequent resection at 10 years 
than those having IMT (Figure 2) (83.7% vs 52.7%; 
plog-rank = 0001). The comparison of ES to DS groups is 
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Clinical details Early surgery 
(n  = 42)

Deferred 
surgery 

(n  = 62)

Indication for surgery
Acute obstruction – emergency resection   9 (21.4)   4 (23.0)
Subacute obstruction – elective resection - 20 (32.3)
Perforation 15 (35.7)   7 (11.3)
Fistula/phlegmon   5 (11.9) 15 (24.2)
Abdominal pain   5 (11.9) 2 (3.2)
Haemorrhage 3 (7.1) -
Not specified   5 (11.9) 14 (23.0)

Table 2  Indications for early surgery  n  (%)

1Patients in the DS group are a subset of IMT patients. IMT: Initial medical therapy; DS: Deferred surgery; IQR: Interquartile range; M: Male; F: Female.

Initial medical therapy (n  = 115)

Clinical details Early surgery (n  = 42) IMT (n  =115) P  value DS (n  = 62)1 P  value
Gender M:F 22:20 50:65 0.531 24:38:00 0.227
Age at diagnosis (yr), median (IQR) 34.5 (24-46)   24 (19-33)   0.0001 23.5 (18.25-31.75) 0.006
Smoking 15 (35.7) 43 (37.4) 0.852 25 (40.3) 0.685
Phenotype
   B1 (non-stricturing) 3 (7.1) 38 (36.2) 0.001 4 (6.5) 0.968
   B2 (stricturing) 17 (40.5) 26 (24.8) 24 (38.7)
   B3 (penetrating) 22 (52.4) 41 (39.0) 34 (54.8)
Location
   L1 (ileal) 28 (66.7) 25 (24.5)   0.0001 17 (26.3)   0.0001
     Perianal disease 0 6 (5.2) 3  (4.8)
   L3 (ileocolonic)
     Perianal disease 14 (33.3) 74 (69.4) 45 (70.2)

  5 (11.9) 40 (34.8) 16 (25.8)

Table 1  Demographic and clinical data  n  (%)

An V et al . Early surgery in Crohn’s disease



496 July 27, 2016|Volume 8|Issue 7|WJGS|www.wjgnet.com

Initial medical therapy (n  = 115)

Clinical details Early surgery (n  = 42) Initial medical therapy (n  = 115) P  value Deferred surgery (n  = 62)1 P  value
Number requiring surgery
3 yr 5 (11.9) 24 (20.7) 0.250 5 (8.1) 0.521
5 yr 6 (14.2) 36 (31.3) 0.041 10 (16.1) NS
Completion of study period 7 (16.7) 62 (53.9) < 0.0001 20 (32.3) 0.110
Number of admission to hospital per 
patient, median (IQR)

1 (1-2) 3 (1-5) 0.012 2 (1-4.5) 0.002

Days in hospital (d), median (IQR) 12.5 (9-22.5) 11 (3-28) 0.230 17 (8-28) 0.347
Medical therapy
Immune modulator 32 (76.2) 101 (87.8) 0.083 54 (87.1) 0.189
Steroids 12 (28.6) 34 (29.6) NS 23 (37.1) 0.404
Anti-TNF 14 (33.3) 69 (60.0) 0.004 42 (67.7) 0.001
No requirement for medical therapy 10 (23.8) 5 (4.3) 0.008 0 (0) < 0.0001
Follow-up months (mo), median (IQR) 67 (31-114) 97 (58-150) 64 (19-121)

1Data for this subset regarding length of stay and hospital admissions was taken from the date of first operation and not from date of diagnosis. IQR: 
Interquartile range; TNF: Tumour necrosis factor; NS: Not significant.

Table 3  Comparison of early vs  initial medical therapy in Crohn’s disease  n  (%)

Initial medical therapy
Early surgery
Initial medical therapy-censored
Early surgery-censored

Log rank P  = 001
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No. At risk
Initial medical therapy        64                   28                   9                    0
Early surgery                     20                    8                    4                    2

Figure 2  Cumulative event curve time to subsequent surgical resection in early surgery vs initial medical therapy.
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Clinical details Early surgery (n  = 42) Deferred surgery (n  = 62) P  value

Operation
   Small bowel resection   5 (11.9)   7 (11.3) NS
   Ileocolic resection 31 (73.8) 30 (48.4) 0.015
   Small bowel and segmental colonic resection 3 (7.1)   9 (14.5) 0.352
   Small bowel and total colectomy 2 (4.8)   9 (14.5) 0.193
   Data unavailable 1 (2.9)   7 (11.3) 0.139
   Stoma formation 3 (7.1) 5 (8.1) NS

Table 4  Comparison of extent of resection performed in early surgery vs  deferred surgery cohorts  n  (%)

NS: Not significant.
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these two groups may be more relevant. Indeed at 5 
years, similar numbers had had further resection (ES 
14.2% vs DS 16.1%), even a trend to higher rates of 
surgery in the DS group by the end of the study (ES 
16.7% vs DS 32.3%). The estimated proportion of 
patients not requiring subsequent surgery at 10 years 
for the ES and DS groups were 83.7% and 43.7% 
respectively. These findings are similar to reports by 
Golovics et al[3] and Latella et al[11], which give validation 
to these results across different healthcare settings in 
different countries.

This is the only study to the authors’ knowledge that 
additionally examined inpatient healthcare utilization 
(hospital admissions and length total cumulative of 
stay) as an endpoint in comparing ES and IMT. The ES 
patients had fewer hospital admissions for the duration 
of their disease than IMT patients and the subset of DS 
patients [ES 67, IMT 107, DS 50 (median, months)] 
suggesting disease control may be better in the ES 
group. However a conservative interpretation of this 
is necessary given the longer follow-up and higher 
incidence of L3 and perianal disease in the IMT group.

What is difficult to quantify in the literature is the 
health related quality of life (HRQOL) of medically 
managed patients. There is a paucity of data in the 
literature examining this, whilst more surgical data exist 
with Thirlby et al[14] reporting an improvement in 7 of 
8 domains in HRQOL at 12 mo after surgical resection. 
Casellas et al[15] reported significant differences in 
HRQOL scores between patients with active disease and 
those in disease remission. Such assessments at diffe

rent time intervals of the two cohorts would be valuable 
in determining the true effect of ES and whether early 
resection conferred an improvement in quality of life 
and disease control.

We did not find a difference in steroid use between 
the groups, unlike Aratari et al[10]. who reported a need 
for corticosteroid therapy in 39.8% of ES patients 
compared with 62.1% of medically treated CD at 5 
years. The similar rates of immunomodulator use we 
observed in ES and IMT patients, 76.2% and 87.8% 
respectively, are in line with current evidence supporting 
pro-active tailored post resection therapy to reduce 
clinical and endoscopic recurrence[16-18]. 

Immune modulators and biologic agents have 
added to the armamentarium of medical therapy for 
CD. Careful consideration should be given regarding the 
timing of surgery in patients with ileal CD, especially 
where there is a stricturing or penetrating phenotype, 
and this should be balanced against the aggressive 
pursuit of medically induced clinical remission. This 
balance of medical therapy and surgery may best be 
achieved in a multidisciplinary environment involving 
gastroenterologists, surgeons and radiologists. Patients 
with CD are now often coming to surgery on at least 
an immunomodulator, and in our cohort 67.7% on a 
biologic agent. Recent systematic reviews reported an 
increase in the post-operative, infective and anastomotic 
complications in patients on anti-TNFα agents[19,20] which 
lends further weight for considering earlier surgery. 

It is clear that biologic agents improve rates of 
clinical remission and HRQOL scores in the short 
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No. at risk
Deferred surgery                  27                  5                    2
Early surgery                       20                   8                   4                    2
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Figure 3  Cumulative event curve: Time to further surgical resection in early surgery vs deferred surgery.
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term[21-23]. Long term it is unclear whether they alter 
disease course. Disease recurrence rates at 5 years 
were reported at 36.6% with infliximab therapy[24] 
suggesting that for some the response is short lived 
for some patients. Resection rates in the literature are 
contradictory, with some studies reporting a decline in 
surgical resection[24,25], whilst others have reported no 
change despite increasing use of biologic agents[6,26-28], 
which may reflect the use of biologic agents at a later 
stage in the disease process where fibrosis and scarring 
predominate over inflammation, reducing their efficacy. 

It is worth noting that the European evidence 
based consensus from the European Crohn’s and 
Colitis Organization recommends resection for patients 
with ileocolic disease with obstructive symptoms[29]. 
Silverstein et al[30] reported on the high costs associated 
with surgical intervention, accounting for 44% of the 
total lifetime health costs (USD17562) in a patient 
with CD, but also that it offered the longest remissions. 
However, this study pre-dates the widespread use 
of biologic agents and the high costs associated with 
them. A Canadian study estimated a direct health 
care cost of USD21416 per patient for the first year of 
Infliximab treatment[31]. No formal cost analysis was 
performed, however, given the lower proportion of 
patients requiring medical therapy in the ES cohort, the 
cost effectiveness of ES vs IMT should be explored as, 
notably 23.8% of the ES cohort avoided the need for 
ongoing medical therapy altogether. 

There are naturally limitations to any retrospective 
analysis, which prevent strong conclusions being drawn. 
However, a study prospectively randomizing to early 
and DS would be difficult to conduct, require long follow 
up and may not be ethically acceptable. We therefore 
need to examine real world data such as these whilst 
taking account of possible sources of bias. Data was 
not available regarding short term complication rates 
of surgery and medical therapy so not included in 
this study. We have used the emergency operation 
for an acute complication as a surrogate for ES. The 
phenotypes of the two cohorts are different, however, we 
feel that the ES group had generally a more aggressive 
phenotype given then higher proportion of penetrating 
and stricturing disease presenting with an acute 
complication requiring resection at index presentation. 
The younger patients higher proportion of L3 disease 
in the IMT group reflects a real world cohort with 
potentially multifocal disease in whom the treating team 
have adopted medical therapy upfront. However we still 
believe the groups are comparable as, despite this, the 
type of surgery and extent of bowel resection are similar 
between the ES and medically treated cohorts. Our 
definition of ES is arbitrary, but in six months medical 
therapy is unlikely to be established. Being a tertiary 
centre, there is a potential for a referral bias, with less 
complex disease managed at regional centres. 

Our study lends weight to the argument that in 

selected patients with stricturing or penetrating ileoco
lonic CD, those undergoing ES may have a more benign 
disease course, possibly with less need for further 
surgical intervention and fewer hospital admissions 
for CD related illness. This is perhaps even more 
meaningful, given that a significant number of these 
patients present with aggressive phenotypes requiring 
ES. Surgery should not be considered as treatment of 
last resort after all medical therapy has failed. Rather 
a more considered approach to the timing of resection 
for symptomatic patients is needed, possibly to achieve 
longer periods of disease remission with reduced drug 
exposure and costs to health care. 

COMMENTS
Background
Despite the advances in medical therapy for patients Crohn’s disease (CD), 
from the introduction in immunomodulatory agents and biologic agents targeting 
TNF-α, there has been minimal decline in the rate of surgical resection in 
these patients. There is evidence in support of an aggressive “top-down” 
strategy, utilizing more effective agents earlier in the disease course such as 
the immunomodulators and biologic agents to control the inflammatory process 
and prevent progression. It must be considered whether a more aggressive 
approach still, with early surgery (ES) in selected patients may further improve 
outcomes in these patients. 

Research frontiers
The authors in selecting patients with symptomatic ileo-colonic CD, undertaking 
early surgical resection prior to starting medical therapy for their CD may confer 
a benefit in the long term, regarding the need for further surgery reduced 
requirement for medical therapy in maintaining control of their disease. 

Innovations and breakthrough
This study supports evidence in the literature that ES may confer a benefit in 
selected patients with CD, as patients required fewer admissions to hospital, 
spent fewer total days in hospital by the end of this study period in spite of the 
inclusion of their index admission for their acute presentation and operation. In 
addition, the authors found a longer time duration between their index operation 
and their subsequent operation when compared to those undergoing initial 
medical therapy.

Applications
Decision making in the management of patients with CD is complex and 
best undertaken in a multidisciplinary setting. Traditionally surgery has been 
reserved as an act of last resort. This study suggests a bolder approach may 
be of benefit in symptomatic patients with ileal or ileocolonic disease. 
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Abstract
AIM: To compare outcomes of patients with non-
variceal upper gastrointestinal bleeding (NVUGIB) taking 
aspirin for primary prophylaxis to those not taking it.

METHODS: Patients not known to have any vascular 
disease (coronary artery or cerebrovascular disease) 
who were admitted to the American University of Beirut 
Medical Center between 1993 and 2010 with NVUGIB 
were included. The frequencies of in-hospital mortality, 
re-bleeding, severe bleeding, need for surgery or 
embolization, and of a composite outcome defined as 
the occurrence of any of the 4 bleeding related adverse 
outcomes were compared between patients receiving 
aspirin and those on no antithrombotics. We also 
compared frequency of in hospital complications and 
length of hospital stay between the two groups.

RESULTS: Of 357 eligible patients, 94 were on aspirin 
and 263 patients were on no antithrombotics (control 
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group). Patients in the aspirin group were older, the 
mean age was 58 years in controls and 67 years in the 
aspirin group (P  < 0.001). Patients in the aspirin group 
had significantly more co-morbidities, including diabetes 
mellitus and hypertension [25 (27%) vs  31 (112%) and 
44 (47%) vs  74 (28%) respectively, (P  = 0.001)], as 
well as dyslipidemia [21 (22%) vs  16 (6%), P  < 0.0001). 
Smoking was more frequent in the aspirin group [34 
(41%) vs  60 (27%), P  = 0.02)]. The frequencies of 
endoscopic therapy and surgery were similar in both 
groups. Patients who were on aspirin had lower in-
hospital mortality rates (2.1% vs  13.7%, P  = 0.002), 
shorter hospital stay (4.9 d vs  7 d, P  = 0.01), and fewer 
composite outcomes (10.6% vs  24%, P  = 0.01). The 
frequencies of in-hospital complications and re-bleeding 
were similar in the two groups.

CONCLUSION: Patients who present with NVUGIB 
while receiving aspirin for primary prophylaxis had fewer 
adverse outcomes. Thus aspirin may have a protective 
effect beyond its cardiovascular benefits.

Key words: Aspirin; Morbidity; Mortality; Non-variceal 
upper gastrointestinal bleeding; Outcomes

© The Author(s) 2016. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Aspirin is known to increase the risk of upper 
gastrointestinal bleeding (UGIB), and it is customary to 
stop aspirin in patients presenting with gastrointestinal 
bleeding. Some studies have shown that being on aspirin 
is associated with better outcome in those patients. 
Our study compared clinical outcomes in patients who 
presented with non-variceal UGIB while taking aspirin for 
primary prophylaxis only to those of patients not taking 
aspirin. We found that patients taking aspirin had lower 
mortality and shorter hospital stay than patients not 
taking aspirin.

Souk KM, Tamim HM, Abu Daya HA, Rockey DC, Barada KA. 
Aspirin use for primary prophylaxis: Adverse outcomes in non-
variceal upper gastrointestinal bleeding. World J Gastrointest 
Surg 2016; 8(7): 501-507  Available from: URL: http://www.
wjgnet.com/1948-9366/full/v8/i7/501.htm  DOI: http://dx.doi.
org/10.4240/wjgs.v8.i7.501

INTRODUCTION
Aspirin is being used widely in primary and secondary 
prevention of cardiovascular diseases, and it is taken by 
more than 25%-33% of people older than 65 years[1]. 
In addition, both individual studies and meta-analysis 
of trials of anti-platelet therapy indicate that aspirin 
and other anti-platelet drugs reduce the risk of serious 
vascular events by approximately 25%[2].

Despite its cardiovascular protection, aspirin is 
associated with a 2 fold increase in risk of upper gastr

ointestinal bleeding (UGIB)[3]. However, most studies 
suggest that aspirin decreases mortality and hospital 
stay in patients with non-variceal upper gastrointestinal 
bleeding (NVUGIB)[4,5], while some report no significant 
effect[6].

We recently reported that being on aspirin on pre
sentation confers protection against mortality and 
morbidity in peptic disease related-UGIB[7], and in 
patients with NVUGIB overall[8]. We also reported that 
in-hospital mortality from cardiovascular causes in 
patients taking aspirin was similar to controls. Hence, 
it is not clear if the protective effect of aspirin is due to 
its known cardiovascular benefits. This study aims to 
determine if the protective effect of aspirin in NVUGIB 
persists in patients with no known cardiovascular or 
cerebrovascular disease. This is done by comparing 
clinical outcomes in patients presenting with NVUGIB 
while receiving aspirin as primary prophylaxis to those 
who are not taking it.

MATERIALS AND METHODS
This was a retrospective cohort study of patients ad
mitted to American University of Beirut Medical Center 
(AUBMC) with NVUGIB between 1993 and 2010. 
AUBMC is a tertiary referral medical center that provides 
health care for around 1.5 million people in Lebanon.

The study was approved by the Institutional Review 
Board of AUBMC (IM.KB.09).

Inclusion and exclusion criteria
In this study we included all patients who were admitted 
with hematemesis, coffee ground vomiting, and/or 
melena in the presence of an identified source of UGIB 
site on upper gastrointestinal endoscopy[7]. We also 
considered patients with hematochezia to have UGIB 
if upper endoscopy showed a source of bleeding and 
colonoscopy was negative. For patients who didn’t have 
endoscopy, we classified patients as having UGIB if they 
had coffee ground emesis, hematemesis or melena.

We excluded all patients who presented with melena 
and/or hematochezia who had a colonic source of 
bleeding. Patients who met the criteria of UGIB from 
esophageal/gastric varices and those who had occult 
gastrointestinal or small bowel bleeding were excluded.

We also excluded all patients with documented 
history of coronary artery disease, cerebrovascular 
accident/transient ischemic attack (TIA), peripheral 
vascular disease, and those on any non-aspirin anti-
platelets or anticoagulants.

Data collection
Medical records of patients with signs and symptoms of 
UGIB were reviewed, using the ICD-9/ICD-10 coding 
system (codes for the following symptoms: UGIB, 
melena, hematochezia, hematemesis, coffee ground 
emesis). The data was collected from charts using a 
standardized data collection form. During chart review, 
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we extracted the following information: Patient’s age, 
sex, comorbid conditions (hypertension, diabetes melli
tus, renal insufficiency, dyslipidemia, active systemic 
or gastrointestinal cancer, congestive heart failure, 
valvular heart disease, atrial fibrillation and deep vein 
thrombosis); mode of clinical presentation; duration of 
bleeding; vital signs and initial blood studies obtained 
upon arrival to the emergency room including complete 
blood count, international normalized ratio (INR), and 
prothrombin time; management in the emergency 
room and the hospital including blood transfusion. 
We also recorded findings on diagnostic upper gast
rointestinal endoscopy and the source of bleeding; 
type of therapeutic endoscopic procedure undertaken 
whenever applicable; angiography and embolization, 
surgical treatment and in hospital mortality. The 
frequency of the following outcomes were determined: 
In-hospital mortality, need for surgery, severe bleeding 
(hypotension with a systolic blood pressure < 90 
mmHg on admission, tachycardia with heart rate > 
119 beat/min, or transfusion of more than 3 units 
of packed red blood cells), re-bleeding (re-bleeding 
after 24 h from the initial endoscopic evaluation) 
and therapy (recurrence of bleeding within 1 mo 
from discharge was also considered rebleeding), in-
hospital complications including myocardial infarction, 
angina, deep vein thrombosis, pulmonary embolism, 
stroke, TIA, pneumonia, urinary tract infection, skin 
infections, sepsis, acute respiratory distress syndrome, 

renal failure, need for mechanical ventilation, and 
disseminated intravascular coagulopathy; duration of 
hospitalization, need for blood transfusion, and number 
of blood units transfused were also recorded. The 
primary outcome was in-hospital mortality. The secon
dary outcomes included re-bleeding, severe bleeding, 
need for surgery or embolization, and the occurrence 
of any bleeding related composite outcome defined 
as the occurrence of any of the following: In hospital 
mortality, re-bleeding, severe bleeding, need for 
surgery or embolization[7]. We also compared in hospital 
complications and length of hospital stay. We divided 
the patients into two main groups: Those who were on 
aspirin upon presentation, and those who were not. We 
compared all the characteristics and outcomes listed 
above between the two groups.

Statistical analysis
Data management and analysis were carried out using 
the Statistical Analysis Software (SAS, version 9.1). 
Descriptive analyses were carried out by calculating the 
numbers and percent for categorical variables, and the 
mean and standard deviation SD for the continuous 
ones. Bivariate analyses were performed using the χ 2 
test or the independent student t-test, as appropriate.

To control for the effect of potentially confounding 
variables, multivariable analyses were carried out while 
controlling for different risk factors. For categorical 
outcomes multivariate logistic regression analyses were 
carried out where the OR, 95%CI, and P-value were 
reported. On the other hand, for continuous variables 
multivariate linear regression was carried out where 
the β-coefficient, 95%CI, and P-value were reported. 
Variables included in the regression model were those 
of either statistical or clinical significance. A P value < 
0.05 indicates statistical significance.

RESULTS
Subjects
A total of 1175 patients were admitted with acute 
gastrointestinal bleeding between 1993 and 2010. 
Out of the 1175 patients, 717 patients had NVUGIB, 
of which 357 were included in this study. A total of 94 
patients were on aspirin only and 263 patients were on 
no antithrombotics (control group, Figure 1).

Demographics and clinical characteristics
The mean age was 58 years in controls and 67 years in 
the aspirin group (P < 0.001). Most patients were males. 
Patients on aspirin were more likely to have diabetes 
mellitus and hypertension [25 (27%) vs 31 (112%) and 
44 (47%) vs 74 (28%) respectively, (P = 0.001)], as 
well as dyslipidemia [21 (22%) vs 16 (6%), P < 0.0001]. 
Smoking was more frequent in the aspirin group [34 
(41%) vs 60 (27%), P = 0.02] (Table 1).

Controls had a higher prevalence of cancer (20.9% 
vs 6.4%, P < 0.001) and were more likely to have 
a history of peptic ulcer disease. The use of PPI was 
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n  = 717

n  = 427

n  = 357

n  = 263 patients taking 
no antithrombotics

n  = 94 patients 
taking aspirin only

248 patients were excluded 
for having CAD, 13 for having 
PVD, and 29 for having CVA

70 patients were excluded 
for taking other drugs 
as Clopidogrel (n  = 
15), Coumadin (n  = 

28), Heparin (n  = 24), 
Ticlopedine (n  = 1) and 
Dypiradamole (n  = 2)

Figure 1  The flow and inclusion/exclusion criteria of patients with non-
variceal upper gastrointestinal bleeding in the study. CAD: Coronary artery 
disease; PVD: Peripheral vascular disease; CVA: Cerebrovascular accident.
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Because the prevalence of cancer was higher in the 
control group, we did a multivariate analysis in which 
cancer was considered a covariate rather than one 
of the comorbidities. The protective effect of aspirin 
against in hospital mortality remained unchanged.

As there were some patients who did not have 
endoscopy, a multivariate analysis was done on patients 
who had endoscopy. Regarding the mortality, it was 
significantly lower with aspirin group vs non aspirin OR: 
0.68, 95%CI: 0.63-0.74; but this difference was not 
seen with severe bleeding OR = 1.03, 95%CI: 0.69-1.52 
and rebleeding OR = 1.51, 95%CI: 0.67-3.39. 

DISCUSSION
Our study suggests that patients without known 
vascular disease who present with NVUGIB while taking 
aspirin appear to have better outcomes than patients 
not taking any antithrombotics. Specifically, these 
patients had lower mortality and morbidity, and shorter 
hospital stay than patients not on antithrombotics. 

It is known that patients who have more than one 
risk factor for developing vascular events are more 
likely to use aspirin as primary prophylaxis[9]. In this 

higher in controls [29 (11%) vs 4 (4%), P = 0.05] (Table 
1). Controls also had a higher INR than patients on 
aspirin (Table 2).

Presentation and endoscopic findings
Upon presentation, patients in the aspirin group had 
more syncope and melena, but less hematemesis than 
controls [21.3% vs 12.5%, P = 0.04, 51 (54.3%) vs 
109 (41.4%), P = 0.03 and 18.1% vs 28.9%, P = 
0.04, respectively]. Upper gastrointestinal endoscopy 
was done on 83% of patients in the aspirin group and 
71.5% of patients in the control group. The prevalence 
of peptic lesions found at endoscopy was higher in 
the aspirin group, including gastric ulcers (28.7% vs 
15.2%, P = 0.004), erosive duodenitis (16% vs 5.3%, 
P = 0.001), and erosive gastritis (40.4% vs 12.9%, P < 
0.0001) (Table 2). 

In hospital medical and endoscopic management
The percentage of patients transfused with blood was 
similar in both groups, 70.2% in aspirin vs 61.2% in 
control (P = 0.12); and the average was 4 units of 
packed red blood cells per transfused patient. In both 
groups, the frequencies of endoscopic therapy and 
surgery were similar (Table 2).

Outcomes
After adjusting for age and comorbidities (congestive 
heart failure, systemic cancer, diabetes mellitus, chronic 
renal failure), patients on aspirin were less likely to die 
in-hospital (OR = 0.15, 95%CI: 0.03-0.64, P = 0.002), 
less likely to experience the composite outcome (OR 
= 0.42, 95%CI: 0.20-0.89, P = 0.01), and tended to 
have a shorter hospital stay (4.9 d vs 7 d, P = 0.01) 
compared to controls. However, they had similar rates 
of in-hospital complications, re-bleeding and severe 
bleeding (Table 3). 
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Group No anti-
thrombotics
n  = 263

Aspirin
n  = 94

P value

Age mean (SD) 58.4 (19.1) 66.8 (13.1) < 0.001
Male gender  169 (64.3)    71 (75.5)  0.05
Smoking    60 (27.0)    34 (41.0)  0.02
Diabetes mellitus    31 (11.8)    25 (26.6)    0.001
Hypertension    74 (28.1)    44 (46.8)    0.001
Dyslipidemia  16 (6.1)    21 (22.3)   < 0.0001
Cancer    55 (20.9)    6 (6.4)    0.001
NSAIDS    47 (17.9)    16 (17.0)  0.85
PPI    29 (11.0)    4 (4.3)  0.05
History of peptic ulcer 
disease

   69 (26.2)    13 (13.8)  0.01

Table 1  Clinical characteristics of patients with non-variceal 
upper gastrointestinal bleeding in both groups  n  (%)

P < 0.05 is considered significant. NVUGIB: Non-variceal upper 
gastrointestinal bleeding; Aspirin: Aspirin only; No anti-thrombotics: 
Including clopidogrel, coumadin, heparin, ticlopedine and dypiradamole; 
SD: Standard deviation; NSAIDS: Non steroidal anti-inflammatory drug; 
PPI: Proton pump inhibitor.

Group No anti-
thrombotics
n  = 263

Aspirin
n  = 94

P value

Melena    109 (41.4)      51 (54.3) 0.03
Hematemesis      76 (28.9)      17 (18.1) 0.04
Hematemesis + Melena      46 (17.5)        16 (17.05) 0.92
Hematochezia      8 (3.0)      2 (2.1) 0.48
Syncope      33 (12.5)      20 (21.3) 0.04
Hgb, g/L, mean (SD)   9.2 (2.8)   9.1 (2.4) 0.80
Hct, (%), mean (SD) 27.4 (8.2) 27.0 (7.1) 0.70
INR, mean (SD)   1.2 (0.7)   1.0 (0.2)  0.003
Gastric ulcers      40 (15.2)      27 (28.7)  0.004
Duodenal ulcers      65 (24.7)      31 (33.0) 0.12
Erosive esophagitis      31 (11.8)      10 (10.6) 0.76
Erosive gastritis      34 (12.9)      38 (40.4)  < 0.0001
Erosive duodenitis    14 (5.3)      15 (16.0)  0.001
Mallory Weiss    18 (6.8)      4 (4.3) 0.37
Hiatal Hernia    24 (9.1)      11 (11.7) 0.47
AVM    11 (4.2)      3 (3.2) 0.47
Cancer      6 (2.3)      0 (0.0) 0.16
Transfusion-unit   4.7 (5.5)   4.0 (3.8) 0.25
Mean (SD)
Transfusion %    161 (61.2)      66 (70.2) 0.12
Thermal coagulation    25 (9.5)      14 (14.9) 0.15
Hemostatic clips      2 (0.8)      0 (0.0) 0.54
Argon-plasma coagulation      4 (1.5)      2 (2.1) 0.50
Angiography-embolization      1 (0.4)      0 (0.0) 0.74
Surgery    21 (8.0)      5 (5.3) 0.39

Table 2  Association between aspirin use and presentation/
management  n  (%)

P < 0.05 is considered significant. NVUGIB: Non-variceal upper 
gastrointestinal bleeding; Aspirin: Aspirin only; No anti-thrombotics: 
Including clopidogrel, coumadin, heparin, ticlopedine and dypiradamole; 
SD: Standard deviation; Hgb: Hemoglobin; Hct: Hematocrit; INR: 
International normalized ratio; AVM: Arteriovenous malformation; Surgery 
as any type of surgical procedure performed to control gastrointestinal 
bleeding. 
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study, patients on aspirin were older and had more co-
morbidity, yet they had lower mortality rates compared 
to controls. This occurred even though both groups 
had similar frequencies of therapeutic endoscopic 
procedures, arterial embolization and surgery making 
it unlikely that those contributed to the better outcome 
in the aspirin group. Thus, the contribution of this study 
is that aspirin’s beneficial effect in NVUGIB appears to 
extend to patients not known to have vascular disease.

It has been previously reported that patients with 
UGIB receiving or maintained on aspirin had improved 
outcomes. For example, in a randomized trial of aspirin 
vs placebo in patients who presented with peptic ulcer 
bleeding while taking aspirin, half of the deaths in the 
placebo group were due to non-cardiovascular causes, 
further suggesting that aspirin’s protective effect is 
not solely due to its cardiovascular benefits[10]. In two 
relatively large Italian prospective database studies, use 
of low dose aspirin upon presentation with UGIB was an 
independent predictor of better outcome including lower 
30-d mortality[11,12]. This was true for both outpatient 
and inpatient NVUGIB. Furthermore, in a large pan-
European retrospective cohort, it was reported that 
use of low or high dose aspirin was an independent 
predictor of lower 30 d mortality in NVUGIB[13]. Finally, 
in a retrospective cohort of 766 patients with UGIB due 
to peptic ulcers, it was reported that patients using 
aspirin upon presentation had a markedly decreased 
risk of fatal outcome (OR = 0.12, 95%CI: 0.012-0.67)[6]. 
Thus, the protective effect of aspirin seems to hold true 
for both low and high dose aspirin, and seems to cover 
patients with peptic ulcer related and non-peptic ulcer 
related NVUGIB. However, in the studies mentioned 
above, it was not clear whether control patients were 
taking other antithrombotics, and whether patients 
taking aspirin were using other antithrombotics con

comitantly. Furthermore, in none of them was a cause 
of death analysis undertaken to determine how aspirin 
exerted its protective effect. In contrast, three studies 
reported no effect of aspirin on mortality in patients 
with UGIB. In a prospective observational study of 392 
patients there was no effect of antiplatelet therapy 
(aspirin and/or clopidogrel) on re-bleeding, urgent 
surgery or mortality[14]. In another study, patients using 
aspirin/NSAIDs had similar mortality to those not using 
them. Finally, it was reported that aspirin users had 
lower 30-d mortality than controls among 7204 patients 
with peptic ulcer bleeding, but this was of borderline 
significance[5]. To our knowledge, there are no studies 
showing that aspirin increases mortality in NVUGIB. 

Controls in our study had a higher prevalence of 
systemic cancer. In order to determine if cancer could 
explain, in part, the high mortality in controls, we con
ducted two multivariate analyses, one in which the 
presence of cancer was included in the composite 
comorbidity score, and another one in which cancer was 
considered a covariate. The analysis revealed that the 
protective effect of aspirin against in-hospital mortality 
remained unchanged[8].

The mechanism for the lower rate of bleeding 
related hospital complications and mortality is open to 
speculation. Aspirin is a non-steroidal anti-inflamma
tory drug with inhibitory effects on cyclo-oxygenases 
(COX). COX inhibition has vasoconstrictive and anti-
natriuretic effects, which are mediated by inhibition of 
prostaglandin E-2 and prostacyclin synthesis[15]. Aspirin 
has been reported to inhibit nitric oxide synthesis, which 
in turn inhibit vasodilatation[16]. By constricting the 
vessels in the gastrointestinal system, it may decrease 
the severity of NVUGIB. We recognize limitations in our 
study. Patients with risk factors for vascular disease were 
not excluded, and therefore some of our patients could 
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Group No anti-thrombotics
n  = 263

Aspirin
n  = 94

P value Crude 
OR (95%CI)

Adjusted 
OR (95%CI)

Mortality   36 (13.7)    2 (2.1)       0.002 0.14 (0.03-0.58) 0.15 (0.03-0.64)
Hospital stay (d)  7.0 (10.3) 4.9 (3.5)     0.01
Mean (SD)
Complications-Thrombo-embolic   3 (1.1)    3 (3.2)     0.19    2.86 (0.57- 14.41)   4.79 (0.77-29.96)
Complications-infection1   40 (15.2)    14 (14.9)     0.94 0.98 (0.50-1.89) 0.90 (0.45-1.81)
Complications-respiratory2 15 (5.7)    3 (3.2)     0.42 0.55 (0.15-1.93) 0.58 (0.15-2.19)
Complications-myocardial infarction   3 (1.1)    1 (1.1) 1 0.93 (0.10-9.07) 0.68 (0.07-6.79)
Complications-renal failure   30 (11.4)    9 (9.6)     0.63 0.82 (0.38-1.80) 0.68 (0.30-1.55)
Complications-DIC   7 (2.7)    0 (0.0)   0.2
All in hospital complications   79 (30.0)    26 (27.7)     0.66 0.89 (0.53-1.50) 0.76 (0.43-1.32)
Composite outcome3   63 (24.0)    10 (10.6)     0.01 0.38 (0.19-0.77) 0.42 (0.20-0.89)
Severe hemorrhage   97 (36.9)    37 (39.4)     0.67 1.11 (0.69-1.80) 1.18 (0.70-1.99)
Re-bleeding   5 (5.3)    27 (10.3)     0.15 0.49 (0.18-1.32) 0.42 (0.15-1.19)

Table 3  Multivariate analyses of the outcomes in aspirin users vs  non users

1Complications-infection composite: Including pneumonia, aspiration pneumonia, sepsis, urinary tract infection, skin infection; 2Complications-respiratory 
composite: Including ARDS and mechanical ventilation; 3Composite outcome include mortality, severe bleeding, re-bleeding, need for surgery or 
embolization. Severe hemorrhage was defined as BP < 90 mmHg, HR > 120 b/min, Hb < 7 g/dL on presentation, or transfusion of > 3 units of blood 
during hospitalization; rebleeding was defined as recurrence of hematemesis, coffee ground emesis, or melena occurring after 24 h from initial endoscopic 
evaluation and/or hemostatic therapy and initial stabilization, accompanied by either a decrease in hemoglobin concentration of at least 2 g/L or change 
in vital signs. P < 0.05 is considered significant. Aspirin: Aspirin only; No anti-thrombotics: Including clopidogrel, coumadin, heparin, ticlopedine and 
dypiradamole; OR: Odds ratio; DIC: Disseminated intravascular coagulation. 
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have occult or latent vascular disease where aspirin 
protects this population against in hospital complications 
and mortality. The study design is not prospective or a 
randomized controlled trial. It is a single institution study 
and the sample size was small, so the applicability of the 
findings to other populations requires further testing. 
We do not have long term follow up on our patients and 
not all patients had endoscopy. Furthermore, the Forrest 
classification of bleeding lesions was not documented on 
all patients, which is a limitation of our study. Finally, the 
control group had higher INR level which may increase 
the risk of adverse outcomes. However, our study has 
several strengths. First, this is the first study to examine 
the effect of aspirin use as primary prophylaxis on 
clinical outcomes in patients with NVUGIB. Second, data 
collection was performed using the ICD-9 codes resulting 
in the identification of all the potential cases of UGIB, 
after which each case was reviewed individually by using 
well developed criteria. Finally, the study was conducted 
in a tertiary care referral center where all diagnostic and 
therapeutic procedures are standardized.

In conclusion, aspirin used for primary prophylaxis 
has a protective effect against adverse outcomes 
in patients admitted with NVUGIB, and this benefit 
probably extends beyond its known cardio-protective 
effect. Further prospective and randomized controlled 
trials are needed to validate these findings.
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Abstract 
AIM: To report our experience with perineal repair 
(Delorme’s procedure) of rectal prolapse with particular 
focus on treatment of the recurrence.

METHODS: Clinical records of 40 patients who under
went Delorme’s procedure between 2003 and 2014 were 
reviewed to obtain the following data: Gender; duration 
of symptoms, length of prolapse, operation time, ASA 
grade, length of post-operative stay, procedure-related 
complications, development and treatment of recurrent 
prolapse. Analysis of post-operative complications, 
rate and time of recurrence and factors influencing 
the choice of the procedure for recurrent disease was 
conducted. Continuous variables were expressed as 
the median with interquartile range (IQR). Statistical 
analysis was carried out using the Fisher exact test.

RESULTS: Median age at the time of surgery was 76 
years (IQR: 71-81.5) and there were 38 females and 
2 males. The median duration of symptoms was 6 mo 
(IQR: 3.5-12) and majority of patients presented elec
tively whereas four patients presented in the emergency 
department with irreducible rectal prolapse. The 
median length of prolapse was 5 cm (IQR: 5-7), median 
operative time was 100 min (IQR: 85-120) and median 
post-operative stay was 4 d (IQR: 3-6). Approximately 
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16% of the patients suffered minor complications such 
as - urinary retention, delayed defaecation and infe
cted haematoma. One patient died constituting post-
operative mortality of 2.5%. Median follow-up was 6.5 
mo (IQR: 2.15-16). Overall recurrence rate was 28% 
(n  = 12). Recurrence rate for patients undergoing 
an urgent Delorme’s procedure who presented as an 
emergency was higher (75.0%) compared to those 
treated electively (20.5%), P  value 0.034. Median time 
interval from surgery to the development of recurrence 
was 16 mo (IQR: 5-30). There were three patients who 
developed an early recurrence, within two weeks of 
the initial procedure. The management of the recurrent 
prolapse was as follows: No further intervention (n  = 
1), repeat Delorme’s procedure (n  = 3), Altemeier’s 
procedure (n = 5) and rectopexy with faecal diversion (n  
= 3). One patient was lost during follow up.

CONCLUSION: Delorme’s procedure is a suitable 
treatment for rectal prolapse due to low morbidity 
and mortality and acceptable rate of recurrence. The 
management of the recurrent rectal prolapse is often 
restricted to the pelvic approach by the same patient-
related factors that influenced the choice of the initial 
operation, i.e. , Delorme’s procedure. Early recurrence 
developing within days or weeks often represents a 
technical failure and may require abdominal rectopexy 
with faecal diversion. 

Key words: Rectal prolapse; Recurrence; Perineal repair; 
Delorme’s procedure 
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Core tip: Delorme’s procedure is an attractive and often 
the only treatment of rectal prolapse available to elderly 
individuals who often have no physiological reserves 
to withstand abdominal rectopexy. The management 
of the recurrent disease is frequently restricted to the 
perineal approach by the same patient-related factors 
that limited the choice of the initial operation. Early 
recurrence developing within days or weeks is difficult 
to treat and in sufficiently fit patients may require abdo­
minal rectopexy combined with faecal diversion. 

Javed MA, Afridi FG, Artioukh DY. What operation for recurrent 
rectal prolapse after previous Delorme’s procedure? A practical 
reality. World J Gastrointest Surg 2016; 8(7): 508-512  Available 
from: URL: http://www.wjgnet.com/1948-9366/full/v8/i7/508.
htm  DOI: http://dx.doi.org/10.4240/wjgs.v8.i7.508

INTRODUCTION
Full-thickness prolapse of the rectum is defined as a 
complete protrusion of the rectal wall through the anus. 
Although benign, the disease can be debilitating and 
affect patients’ quality of life. The incidence of rectal 

prolapse is reported as 10 per 1000 in patients aged 
over 65 years[1] and the majority of affected individuals 
(80%-95%) are women. 

More than 130 surgical operations have been 
described to treat the prolapse which can broadly be 
classified into perineal and abdominal procedures, 
indicating that none is entirely satisfactory[2]. Perineal 
repair of rectal prolapse, as we understand it now, 
was named after Edmond Delorme - a French military 
surgeon who described a technique of mucosal stripping 
for treatment of procidentia in 1899[3]. It gained po
pularity and today remains the most frequently used 
type of perineal procedure. In elderly patients with 
significant co-morbidities Delorme’s is often a first 
choice procedure being the least invasive and, therefore, 
carrying less of surgical and anaesthetic risks. The 
perceived disadvantage of Delorme’s procedure is high 
rates of prolapse recurrence making it sub-optimal 
operation for young and healthy patients who are able 
to withstand abdominal rectopexy[4]. The choice of the 
procedure to deal with the recurrent rectal prolapse 
is often even more difficult due to the absence of 
established consensus among colorectal surgeons or 
guidelines to support decision-making process. 

The primary aim of this study was to analyse our 
experience with the treatment of recurrent rectal pro
lapsed after failed perineal repair (Delorme’s procedure) 
and, in particular, factors that influenced further man­
agement. We also report our experience with Delorme’s 
procedure as a treatment of primary rectal prolapse.

MATERIALS AND METHODS
This was a retrospective observational study where 
we identified 40 consecutive cases of patients who 
underwent perineal repair of rectal prolapse (Delorme’s 
procedure) by one specialist team (DYA) in Southport 
and Ormskirk Hospital and Renacres Hospital between 
2003 and 2014. Only patients who underwent Delorme’s 
operation as the first procedure undertaken by the 
team were included. Patients undergoing all other types 
of perineal procedures, such as excision of mucosal 
prolapse and perineal recto-sigmoidectomy (Altemier’s 
procedure) were excluded. All patient records were 
analysed to obtain the following data: Gender; duration 
of symptoms, length of prolapse, operation time, 
ASA grade, length of post-operative stay, procedure-
related complications, development and treatment of 
recurrent prolapse and factors influencing the choice 
of the procedure for recurrent disease. Post-operative 
complications were classified according to the Clavien-
Dindo classification[5]. The last follow-up date was 
considered as the date of the last documented physical 
examination. Treatment algorithm used for management 
of recurrent rectal prolapse is shown in Figure 1.

Statistical analysis
Continuous variables were expressed using non-
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parametric statistics, median with interquartile range 
(IQR), due to small sample size. Statistical analysis 
was carried out using the Fischer exact test. Results 
were considered significant with a probability value of 
P < 0.05. All calculations were performed using Origin 
software (OriginPro 9). Statistical methods used in the 
study were independently evaluated by an expert in 
Biomedical Statistics.

RESULTS
There were 38 females and 2 males in our cohort 
with the median age of 76 years (IQR: 71-81.5) at 
the time of surgery (Table 1). The median duration of 
symptoms was 6 mo (IQR: 3.5-12). Thirty six patients 
presented electively whereas four patients presented 
in the emergency department with irreducible rectal 
prolapse. The median length of prolapse was 5 cm 
(IQR: 5-7), median operative time was 100 min 
(IQR: 85-120) and median post-operative stay was 
4 d (IQR: 3-6). The majority of patients had no post-
operative complications, seven (16%) suffered minor 
complications, i.e., grade 1 or 2 such as - urinary 

retention, delayed defaecation and infected haematoma 
- as defined by Clavien-Dindo classification. One patient 
died of pneumonia and congestive cardiac failure due 
to ischaemic heart disease, constituting post-operative 
mortality of 2.5%. Median follow-up was 6.5 mo (IQR: 
2.15-16). Surgical morbidity was higher in patients 
undergoing surgery for recurrent rectal prolapse (2/7, 
28.5%) vs primary Delorme’s (4/36, 11.1%), P value 
0.004, and the only mortality in the case series was that 
of a patient who had surgery for recurrent prolapse. 
Peri-operative and follow up data are shown in Table 2. 
Median duration of follow-up was 6.5 mo (range from 
2 to 16 mo), the overall recurrence rate was 28% (n = 
12). A summary of patients’ outcome is shown in Figure 
2. Recurrence rate for patients undergoing an urgent 
Delorme’s procedure who presented as an emergency 
was higher (3/4, 75%) compared to those treated 
electively (9/39, 23%), P value 0.034. No other factors 
included in the analysis were identified to be statistically 
significant predictors of recurrence. Median duration 
of recurrence was 16 mo (IQR: 5-30) and there were 
three patients who developed an early recurrence, 
within two weeks of the initial procedure. The manage
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Variables Values

Median age (yr) (IQR)      76 (71-81.5)
Median ASA score (IQR) 3 (2-3)
Male (n) 2
Females (n) 38
Median duration of symptoms (mo), (IQR)      6 (3.5-12)

Table 1  Patients’ demographics

IQR: Interquartile range; ASA: American society of anesthesiologists.

Recurrent prolapse

Abdominal 
rectopexy and 
defunctioning 
sigmoid loop 
colostomy

Repeat 
Delorme’s

Altemier’s 
procedure

Abdominal 
rectopexy

LateEarly

Assess length of prolapse

< 10 cm > 10 cm

Fit patientFrail patient

Figure 1  Treatment algorithm for management of recurrent rectal prolapse.

Variables Values

Median length of prolapse (cm) (IQR) 5 (5-7)
Median operative time (min) (IQR)   100 (85-120)
Median post op stay (d) (IQR) 4 (3-6)
Post op complications Clavien-Dindo

1 - 6
2 - 1
3 - 0
4a - 1

Median follow up (mo) (IQR)     6.5 (2.15-16)
Median duration of recurrence (mo), (IQR) 16 (5-30)

Table 2  Peri-operative data and follow up

IQR: Interquartile range.

Total number of Delorme's Procedures = 43 
Primary prolapse: n  = 37
Recurrent prolapse: n  = 6

(Number of patients: n  = 40)

Recurrence: n  = 12 (28%)

Re-do Delorme's 
n  = 3

1 recurrence - no 
further treatment

Altemeier's 
procedure 

n  = 5
No recurrence

Rectopexy and 
diversion
n  = 3

No recurrence

Figure 2  Summary of outcomes in patients undergoing Delorme’s 
procedure for the treatment of full thickness rectal prolapse.
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recurrent rectal prolapse, undertaken with the aim of 
developing an evidence-based treatment algorithm was 
unable to formulate one due to the variation in surgical 
techniques and heterogeneity in the quality of studies[10]. 
Steele et al[11] advise that abdominal repair of recurrent 
rectal prolapse should be undertaken if the patient’s 
risk profile permits. In our experience the same clinical 
factors, i.e., lack of physiological reserves, restricted 
repeat surgery to perineal approach exactly as they 
had done at the time of the initial operation. Delorme’s 
procedure, however, can be safely repeated. When the 
length of the prolapsed bowel precluded its successful 
plication our preferred alternative was perineal recto-
sigmoidectomy (Altemeier’s procedure) which was 
successfully performed in almost half of recurrences. 
Figure 1 outlines the algorithm we have adopted for the 
management of recurrent rectal prolapse after failed 
Delorme’s procedure. We echo the opinion of Pikarskey 
et al[12] that outcome of surgery for rectal prolapse is 
similar in cases of primary or recurrent prolapse. Early 
recurrence often represents a technical failure in the 
background of generalised pelvic floor weakness. In 
three of our patients it happened on day 7, 10 and 14 
after Delorme’s procedure due to “cheese-wiring” of 
plicating sutures and the prolapsed demucosed and 
inflamed rectum proved particularly difficult to manage. 
We chose to address it by urgent laparotomy, posterior 
rectopexy without incorporation of synthetic mesh and 
formation of defunctioning loop colostomy. This was the 
only practical choice as the defunctioning stoma offered 
the benefit of faecal diversion in conditions of rectal 
inflammation, served as an additional point of bowel 
fixation anteriorly to the abdominal wall and addressed 
the likely faecal incontinence in the conditions of gene
ralised pelvic floor weakness. 

Our study, being retrospective observational in its 
design, has inevitable limitations in comparison with 
a randomised controlled trial. However, a randomised 
controlled trail aimed to answer some of the que
stions that have been raised in this paper such as, for 
example, the best treatment of early post-operative 
recurrence after failed Derome’s procedure may prove 
to be difficult, if not impossible, to set up. 

Delorme’s procedure is a suitable treatment in the 
majority of patients with rectal prolapse regardless the 
age. It is an attractive choice due to low morbidity and 
mortality and has acceptable rate of recurrence, at least 
in the elective setting. The management of the recurrent 
rectal prolapse is often restricted to the pelvic approach 
by the same patient-related factors that influenced the 
choice of the initial operation, i.e., Delorme’s procedure. 
In the event of late recurrence Delorme’s procedure can 
be easily repeated. Long recurrent prolapse requires 
resection and is best addressed by perineal recto-
sigmoidectomy (Altemeier’s procedure). Early recurrence 
developing within days or weeks often represents a 
technical failure that is difficult to treat and in sufficiently 
fit patients may require abdominal rectopexy combined 

ment of the recurrent prolapse was as follows: No 
further intervention (n = 1), repeat Delorme’s (n = 3), 
Altemeier’s procedure (n = 5) and rectopexy with faecal 
diversion (n = 3). One patient was lost during follow up.

DISCUSSION
Rectal prolapse is a profoundly disabling condition 
which in Western populations occurs predominantly in 
elderly women. Surgery is the only way to address the 
pathology but the choice of operation can be influenced 
by patient, surgeon and disease-related factors. 
Traditionally abdominal rectopexy was advocated in 
young and fit patients and perineal procedures, including 
Delorme’s, were reserved for elderly individuals who 
are less likely to tolerate abdominal intervention. With 
introduction of minimally invasive laparoscopic approach 
many surgeons argue that abdominal rectopexy can be 
safely applied in most patients with better recurrence-
free outcome and minimal long-term complications such 
as constipation. The advantage of Delorme’s procedure 
is that it combines minimal morbidity and shorter 
hospital stay with acceptable functional outcome and 
recurrence rate. Thus, the results of PROSPER trial, the 
largest randomised controlled trial comparing perineal 
with abdominal approaches in 293 patients, showed 
that there was no significant difference in recurrence 
rates, bowel function or quality of life between any of 
the treatments. Interestingly, abdominal surgery arm 
had the rate of recurrence much higher than previously 
published[6]. Delorme’s is an alternative to abdominal 
rectopexy not only in elderly but also in patients with 
a short prolapse and those wishing to avoid abdominal 
intervention[7]. It is therefore not surprising that perineal 
procedures (Delorme’s and Altemeier’s) comprise 50% 
to 60% of all operations performed for rectal prolapse[8]. 
In our series Delorme’s operation was the preferred 
strategy for treatment unless the length of the prolapse 
(more than 10 cm) necessitated its resection either 
perineally (Altemeier’s procedure) or abdominally 
(resection rectopexy). The overall recurrence rate in our 
cohort was 28% which may seem high in comparison 
with 20% based on the results of a meta-analysis[9]. 
Sub-group analysis of electively operated patients, 
following exclusion of those who had urgent surgery 
for irreducible prolapse, reveals a recurrence rate of 
18.6%. The vast majority (80%) of our patients had 
no post-operative complications. The only patient who 
died in our cohort suffered an early recurrence and had 
little choice but to accept abdominal rectopexy with 
de-functioning sigmoid loop colostomy. She developed 
congestive cardiac failure and pneumonia and died on 
the 43rd day after the second abdominal procedure, thus 
confirming limited physiological reserves (ASA-3) that 
influenced the initial choice of perineal repair. 

The best management of recurrent rectal prolapse 
remains uncertain[10] and there are few publications 
addressing this issue. A recent systematic review eva
luating the results of abdominal or perineal surgery for 
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with faecal diversion. 

COMMENTS
Background
Many surgical procedures have been described for treatment of full-thickness 
rectal prolapse indicating that none of them is entirely satisfactory. The choice 
of the procedure to deal with the recurrent prolapse is even more difficult due to 
the absence of established consensus among surgeons. 

Research frontiers
At present there is insufficient evidence to formulate guidance on the 
management of the recurrent rectal prolapse as the outcome of such treatment 
depends on multiple patient and disease-related factors that are often beyond 
surgeons’ control. There is also not enough knowledge to answer the question 
about the best treatment of early recurrence developing in the immediate post-
operative period after failed Delorme’s procedure. This study was aimed to 
assess the outcome of treatment of recurrent rectal prolapse after previous 
perineal repair (Delorme’s procedure) and, in particular, factors that influenced 
decision-making process. The authors also report their experience of Delorme’s 
procedure as a treatment of primary rectal prolapse. 

Innovations and breakthroughs
This retrospective observational study challenges the view that patients with 
recurrent rectal prolapse after previous Delorme’s procedure can be best 
served with abdominal rectopexy. Despite the perceived better recurrence-
free outcome of abdominal interventions the practical reality is that the vast 
majority of such patients cannot have abdominal rectopexy for the same 
patient-related reasons why it could be carried out in the first instance. This 
study also attempts to address the management of the difficult clinical problem 
of recurrence developing in the early post-operative period after failed Delorme’s 
procedure. In such a scenario the reported experience with urgent laparotomy 
and posterior suture rectopexy combined with defunctioning sigmoid loop 
colostomy is encouraging.

Applications
This study may assist surgeons in making decisions about the management 
of recurrent rectal prolapse. Future studies on the treatment of early post-
operative recurrence will be of potential interest.

Terminology
The term rectal prolapse refers to a full-thickness (or complete) protrusion of 
the rectal wall through the anus.

Peer-review
The authors reported their retrospective data regarding the Delorme’s 
procedure, which is one of the interesting topics.
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Abstract
AIM: To evaluate accuracy of three-dimensional endo
anal ultrasound (3D-EAUS) as compared to 2D-EAUS 
and physical examination (PE) in diagnosis of perianal 
fistulas and correlate with intraoperative findings. 

METHODS: A prospective observational consecutive 
study was performed with patients included over a two 
years period. All patients were studied and operated on 
by the Colorectal Unit surgeons. The inclusion criteria 
were patients over 18, diagnosed with a criptoglandular 
perianal fistula. The PE, 2D-EAUS and 3D-EAUS was 
performed preoperatively by the same colorectal 
surgeon at the outpatient clinic prior to surgery and the 
fistula anatomy was defined and they were classified 
in intersphincteric, high or low transsphincteric, supra
sphincteric and extrasphincteric. Special attention was 
paid to the presence of a secondary tract, the location 
of the internal opening (IO) and the site of external 
opening. The results of these different examinations 
were compared to the intraoperative findings. Data 
regarding location of the IO, primary tract, secondary 
tract, and the presence of abscesses or cavities was 

513

Three-dimensional endoanal ultrasound for diagnosis of 
perianal fistulas: reliable and objective technique

July 27, 2016|Volume 8|Issue 7|WJGS|www.wjgnet.com

Observational Study

ORIGINAL ARTICLE

Submit a Manuscript: http://www.wjgnet.com/esps/
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.4240/wjgs.v8.i7.513

World J Gastrointest Surg  2016 July 27; 8(7): 513-520
ISSN 1948-9366 (online)

© 2016 Baishideng Publishing Group Inc. All rights reserved.



analysed.

RESULTS: seventy patients with a mean age of 47 
years (range 21-77), 51 male were included. Low trans
sphincteric fistulas were the most frequent type found 
(33, 47.1%) followed by high transsphincteric (24, 
34.3%) and intersphincteric fistulas (13, 18.6%). There 
are no significant differences between the number of 
IO diagnosed by the different techniques employed and 
surgery (p  > 0.05) and, there is a good concordance 
between intraoperative findings and the 2D-EAUS (k 
= 0.67) and 3D-EAUS (k = 0.75) for the diagnosis of 
the primary tract. The ROC curves for the diagnosis 
of transsphincteric fistulas show that both ultrasound 
techniques are adequate for the diagnosis of low trans
sphincteric fistulas, 3D-EAUS is superior for the diagnosis 
of high transsphincteric fistulas and PE is weak for the 
diagnosis of both types.

CONCLUSION: 3D-EAUS shows a higher accuracy 
than 2D-EAUS for assessing height of primary tract in 
transsphincteric fistulas. Both techniques show a good 
concordance with intraoperative finding for diagnosis of 
primary tracts. 

Key words: tridimensional endoanal ultrasound; high 
transsphincteric fistula; perianal fistula; intersphinteric 
fistula; dimensional endoanal ultrasound

© The Author(s) 2016. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: The authors think that this paper provides 
new information regarding the diagnosis of perianal 
fistulas with three-dimensional endoanal ultrasound 
when compared with the results obtained from two-
dimensional endoanal ultrasound, physical examination, 
and examination under anesthesia. This allows us to 
validate the technique.

Garcés-Albir M, García-Botello SA, Espi A, Pla-Martí V, Martin-
Arevalo J, Moro-Valdezate D, Ortega J. Three-dimensional 
endoanal ultrasound for diagnosis of perianal fistulas: reliable and 
objective technique. World J Gastrointest Surg 2016; 8(7): 513-520  
Available from: URL: http://www.wjgnet.com/1948-9366/full/v8/
i7/513.htm  DOI: http://dx.doi.org/10.4240/wjgs.v8.i7.513

INTRODUCTION
Management of perianal fistulas continues to be a chall­
enge for the surgeon. The correct classification of the 
fistulas and their relationship with the anal sphincters is 
fundamental in choosing the adequate treatment.

Magnetic Resonance Imaging (MRI) and endoanal 
ultrasound (EAUS) have become the most valuable 
tools for diagnosing anal pathology. Two dimensional 
EAUS (2D-EAUS) affords sufficient information to be 
able to make adequate decisions in the management 

of these patients[1-4]. It does not however measure 
volumes of the elements of the anal canal, and gives 
less information regarding the anatomic structures 
involved[5-7]. These limitations have been overcome with 
the introduction of three dimensional EAUS (3D-EAUS). 

For many authors, the characteristics of 3D-EAUS 
(easy access, cost and accuracy) have made it the first 
choice for the diagnosis of perianal fistulas. To date, 
examination under anesthesia has been considered the 
gold standard. There are some groups that now believe 
MRI is better as it can diagnose fistulas and secondary 
tracts which are not seen during surgery[8], though 
there are no studies as yet which investigate the value 
of 3D-EAUS for this purpose.

The objective of this study was to evaluate the 
diagnostic accuracy of 3D-EAUS vs 2D-EAUS vs phy­
sical examination (PE) for the diagnosis of perianal 
fistulas and correlate the results with the intraoperative 
findings. 

MATERIALS AND METHODS
A prospective observational consecutive study was per­
formed with patients included over a two year period. 
All patients were studied and operated on by surgeon 
from the Colorectal Unit, Hospital Clínico Universitario, 
Valencia. The study protocol was approved by the 
hospital ethics committee and all patients signed an 
informed consent form.

The inclusion criteria were patients 18 years and 
over, diagnosed with a cryptoglandular perianal fistula. 
The exclusion criteria were patients operated in other 
centres, patients with chronic inflammatory bowel 
disease, suprasphincteric or extrasphincteric fistulas, 
and patients who were already receiving nonsurgical 
treatment which could affect the results such as plugs, 
biological glues or stem cell therapy, etc.

Study protocol
History and PE: A meticulous history was taken during 
the first consultation. PE performed in the prone jack-
knife position included palpation of the perianal region 
and a digital rectal exam. The fistula anatomy was 
defined and they were classified as intersphincteric, 
high or low transsphincteric, suprasphincteric and extra­
sphincteric. Special attention was paid to the presence 
of a secondary tract, the location of the internal opening 
(IO) and the site of the external opening (EO).

EAUS: All ultrasounds were performed by the same 
surgeon with over 10 years’ experience in EAUS using 
the B and K Medical Systems Pro Focus 2202® scanner 
and B-K 2050 probe (B-K Medical, Herlev, Denmark). 

Ultrasound evaluation was carried out at a frequency 
of 10 MHz initially in 2D and followed by 3D using 0.2 
mm slices throughout the length of the anal canal and 
producing 300 sequential images that were automatically 
reconstructed as a cube, which could be worked on later. 
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This automated reconstruction of the images reduces 
human error as the ultrasound probe does not need 
to be moved throughout the examination and can be 
subsequently saved allowing post examination analysis 
of the 3D-EAUS scan in coronal, sagittal or axial planes 
as deemed necessary.

All patients were examined in the prone jack-knife 
position. The ultrasound was systematically performed 
from the upper to the lower third of the anal canal. 
When examining the inferior third of the anal canal it 
is important to keep the buttocks separated because 
the subcutaneous tissue can be confused with images 
of the external anal sphincter (EAS) and therefore 
overestimate the length of the anal canal and of the 
EAS. When the EO was open the examination was 
repeated after instilling 10% hydrogen peroxide solution 
through a cannula. 

2D-EAUS: The IO was classified with or without the 
instillation of hydrogen peroxide according to the 
criteria proposed by Cho D-Y[9], distance from the anal 
margin and radial location. The primary fistulous tract 
was classified as: (1) Not seen; (2) Intersphincteric: 
Crosses the intersphincteric space without crossing the 
EAS; (3) Low transsphincteric: Crosses both sphincters 
or the EAS in the lower two thirds of the anal canal; 
(4) High transsphincteric: Crosses both sphincters in 
the upper third of the anal canal; (5) Suprasphincteric: 
Crosses the intersphincteric space and courses above 
the upper border of the puborectalis muscle; and 
(6) Extrasphincteric: Lies external to the sphincteric 
apparatus. 

Other data obtained with this technique were the 
presence of secondary tracts (hypoechoic tracts which 
join the primary tract at some point) and the presence 
of cavities and perianal abscesses.

3D-EAUS: Sagittal, oblique, transverse and coronal 
images can be obtained and recorded in video format 
to be reviewed later if necessary. The location and 
distance of the IO from the anal margin are recorded 
together with possible secondary tracts and abscesses, 
confirming or improving the information obtained from 
the 2D-EAUS. 

Once the examination is finalized, the images 
can be recovered and reviewed, taking meticulous 
measurements. There are a series of endosonography 
images that can lead to error in the measurements 
if the examination is not performed by someone 
experienced in the field. The separation of the EAS from 
the puborectalis muscle can be seen on sagittal section 
as a hypoechoic line, which when combined with the 
transverse axial image, perfectly defines the proximal 
limit of the EAS. The proximal limit of the internal anal 
sphincter (IAS) is defined as the anorrectal junction 
and quantitative measurements are taken in mm. The 
following measurements were taken in all patients: 
Total length of the anal canal, length of the puborectalis 

muscle, total length of the EAS, total length of the IAS, 
length of the IAS and EAS involved by the fistula and 
percentage of sphincter involved by the fistula with 
respect to the total sphincter length. 

According to the measurements obtained, the 
fistulas were classified by 3D-EAUS as: (1) Unidentified; 
(2) Intersphincteric: Crosses the intersphincteric space 
without crossing the EAS; (3) Low transsphincteric: 
Involves less than 66% of the EAS; (4) High trans­
sphincteric: Involves over 66% of the EAS; (5) Suprasp­
hincteric: Crosses the intersphincteric space and courses 
above the upper border of the puborectalis muscle; 
and (6) Extrasphincteric: lies external to the sphincteric 
apparatus.

Surgery: All patients were operated in the prone jack-
knife position with locoregional anesthesia. Surgery 
is started with a PE under anesthesia using a Hill 
Ferguson retractor and the EO is probed up to the IO. 
The presence of secondary tracts and other pathology, 
which could modify the surgery, is ruled out. If the IO 
is not seen, 10% hydrogen peroxide is instilled through 
the EO. At this point, data regarding the site, type, and 
distance from the anal marginal are taken. The type of 
surgery to be performed is then chosen.

Statistical analysis
Data from the PE, 2D-EAUS and 3D-EAUS are compared 
with data from the examination under anesthesia con­
sidered the gold standard. The concordance rate and 
Kappa coefficient (degree of non-random agreement 
between different measurements of the same variable) 
are calculated. The Kappa coefficient varies between 
-1 and 1, considering: k = -1, agreement due to 
chance; k < 0.2, poor agreement; k = 0.2-0.4, low; 
k = 0.4-0.6, moderate; k = 0.6-0.8, good; k = 0.8-1, 
very good. Furthermore, the sensitivity, specificity and 
predictive values ​​were calculated for each test. The chi-
square test was used to compare differences between 
percentages. The ROC curves (curves for the receiver 
operating characteristics) have been determined for the 
diagnosis of transsphincteric fistulas by PE, 2D-EAUS 
and 3D-EAUS. The ideal diagnostic test has sensitivity 
and specificity equal to 1 (upper left corner of the 
curve) and will be poorer the closer it is to the diagonal 
(area under the curve = 0.50). Therefore, the minimum 
requirement for a diagnostic method would be an area 
under the curve greater than 0.50.

In all cases a value of p < 0.05 was considered 
statistically significant. Statistical analysis was per­
formed using IBM SPSS version 19.0 for Windows (SPSS, 
Chicago, IL, United States).

RESULTS
Seventy patients with a diagnosis of perianal fistula of 
criptoglandular origin were eventually included (Figure 
1). The most frequent type were low transsphincteric 
fistulas (33, 47.1%), followed by high transsphincteric 
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no significant differences between the number of IO 
diagnosed between the different techniques employed 
and surgery (p > 0.05) (Table 3).

Primary fistula tract
Thirteen intersphincteric fistulas, 33 low transsphincteric 
and 24 high transsphincteric fistulas were diagnosed 
intraoperatively. PE could not classify 10 patients due to 
pain, or because the tract could not be palpated during 
the examination. Thirty-seven patients were correctly 
diagnosed (52.9%). 55 (78.6%) and 58 (82.8%) were 
diagnosed by 2D-EAUS and 3D-EAUS respectively as 
shown in table 3. One patient could not be classified 
by 2D-EAUS or 3D-EAUS due to the difficulty in 
differentiating the fistulous tract from fibrosis secondary 
to prior anal surgeries. There is a good concordance 
between intraoperative and ultrasound diagnosis 

fistulas (24, 34.3%) and finally intersphincteric fistulas 
(13, 18.6%). Gynaecological history and past perianal 
surgeries can be seen in Table 1. Median duration 
of symptoms at first consultation was 12 mo (range 
1-120). 

Correlation with intraoperative findings
Findings for PE, 2D-EAUS, 3D-EAUS and surgery are in 
Table 2. 

Internal opening: sixty-seven IOs were found in 70 
patients intraoperative. The majority of IO were found 
by digital rectal examination (n = 53; 75.7%). Both 
2D-EAUS and 3D-EAUS diagnosed 67 IO in 70 patients 
(95.7%). Both examinations failed to find the IO in 3 
patients despite the instillation of hydrogen peroxide. 
Two of the patients not diagnosed by EAUS do not 
coincide with those not found during surgery. There are 
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3D-EAUS patients 
with perianal 

fistulas, n  = 203

Exclusions, 
n  = 133

Surgery at other 
centers, n  = 83

Inflamatory bowel 
disease , n  = 20

Patients with criptoglandular 
perianal fistula, n  = 70

Patients with preoperative 
3D-EAUS and surgery, n  = 70

Treatment with chronic 
loose setons, n  = 22

Treatment with 
substances that 

may interfere (glue, 
plugs, etc .), n  = 8

Intersphincteric fistula, n  = 13

Low transsphincteric fistula, n  = 33

High transsphicteric fistula, n  = 24

Figure 1  Patient distribution. 3D-EAUS: Three-dimensional endoanal ultrasound.

n  = 70 (n  females = 19) %

Females with vaginal deliveries   9 47.3
Episiotomy   4 21.0
Hysterectomy   2 10.5
Perianal abscesses drained 42 60.0
Seton 22 31.4
Fistulotomy   6   8.6
Fistulectomy   3   4.3
LIS   7 10.0
Hemorroidectomy   3   4.3
Rectal mucosal advancement flap   3   4.3

Table 1  Gynecological history and past perianal surgery

LIS: Lateral internal sphincterotomy.

PE 2D-EAUS 3D-EAUS Surgery

IO identified 3 (75.7) 67 (95.7) 67 (95.7) 67 (95.7)
Primary tract
Intersphincteric 19 (27.1) 14 (20) 10 (14.3) 13 (18.6)
   Transsphincteric
     Low 22 (31.4) 25 (35.7) 34 (48.6) 33 (47.1)
     High 19 (27.1) 30 (42.9) 25 (35.7) 24 (34.3)
   Unclassified 10 (14.3) 1 (1.4) 1 (1.4) 0 (0)
Secondary tract 6 (8.6) 15 (21.4) 16 (22.9) 11 (15.7)
Adjacent abscesses 12 (17.1) 17 (24.3) 19 (27.1) 8 (11.4)

Table 2  Results of fistula evaluation in 70 patients  n  (%)

2D-EAUS: Two dimensional endoanal ultrasound; 3D-EAUS: Three 
dimensional endoanal ultrasound; IO: Internal opening; PE: Physical 
examination.
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of primary tract, the highest concordance was with 
3D-EAUS (k = 0.67 and k = 0.75, respectively). 
There is a tendency to overestimate fistula height with 
2DEAUS as can be seen by the lower specificity for high 
transsphincteric fistulas and lower sensitivity for low 
transsphincteric fistulas shown in Table 4.

Secondary fistulous tracts: One or more secondary 
fistula tracts were diagnosed by 2D-EAUS and 3D-EAUS 
in 15 and 16 patients respectively with a good concor­
dance with surgical findings (91.4%, k = 0.66; 92.8%, 
k = 0.60) (Table 3). 

Abscesses and adjacent cavities: 2D-EAUS diag­
nosed abscesses in 17 (24.3%) patients and 3D-EAUS 
in 19 (27.1%) patients. 12 cases (17.1%) were 
diagnosed by PE. 8 patients (11.4%) presented with an 
abscess at the time of surgery. There was a moderate 
concordance between EAUS and surgery (k=0.57, k 
= 0.54, respectively). There was a low concordance 
between PE and intraoperative findings (k = 0.30) (Table 
3).

The sensitivity and specificity (efficacy indexes) of 
the different examinations with respect to intraoperative 
findings are shown in Table 4. 

ROC curves (Receiver Operating Characteristic) 
for the diagnosis of transsphincteric fistulas by PE and 
2D/3D-EAUS are adequate for the diagnosis of low 
transsphincteric fistulas. 3D-EAUS is superior for the 
diagnosis of high transsphincteric fistulas (Figure 2). 
PE is clearly deficient for the classification of transsphin­
cteric fistulas (Table 5).

DISCUSSION
3D-EAUS is a novel technique for the diagnosis of 
perianal fistulas and multiple studies such as ours 
demonstrate its’ superiority with respect to 2D-EAUS. 
3D-EAUS is a useful tool that gives a more reliable 
preoperative diagnosis of perianal fistulas with accurate 
diagnosis of the IO, primary tracts, secondary tracts and 
adjacent abscesses or cavities. Ratto et al[10] published 
a rate of exact diagnosis with 3D-EAUS of primary 
and secondary tracts of 98.5% and 96.4% for the IO 
compared with 89.9%, 83.3% and 87.9% respectively 
with 2D-EAUS. Santoro et al[11,12] in their study in 57 
patients confirm that 3D-EAUS improves diagnosis 
accuracy of the IO when compared to 2D-EAUS 
(2D-EAUS: 66.7% vs 3D-EAUS: 89.5%; p = 0.0033). 
However, both techniques were similar for diagnosis of 
primary and secondary tracts and abscesses[11,12]. Our 
study showed a 97.1% concordance for the diagnosis 
of the IO (for both types of EAUS), 78.6% for primary 
tracts, 91.4% for secondary tracts and 87.1% for 
cavities and abscesses with 2D-EAUS as opposed to 
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PE 2D-EAUS 3D-EAUS

Concordance k Concordance k Concordance k
IO identified 51/70 (72.8%) 1 68/70 (97.1%) 1 68/70 (97.1%) 1

Primary tract 37/70 (52.9%) 0.33 55/70 (78.6%) 0.67 58/70 (82.8%) 0.75
Secondary tract 61/70 (87.1%) 0.44 64/70 (91.4%) 0.66 65/70 (92.8%) 0.60
Adjacent abscesses 58/70 (82.8%) 0.30 61/70 (87.1%) 0.57 60/70 (85.7%) 0.54

Table 3  Concordance grade and k coefficient (k) between intraoperative findings and the different diagnostic techniques used

1P > 0.05. k < 0: No agreement; k = 0: Concordance due to chance; k = 0-0.19: Insignificant; k = 0.2-0.39: Low; k = 0.4-0.59: Moderate; k = 0.6-0.79: good; k = 0.8-0.1: 
Very good. 2D-EAUS: Two dimensional endoanal ultrasound; 3D-EAUS: Three dimensional endoanal ultrasound; IO: Internal opening; PE: Physical examination.

S SP PPV NPV

IO identified (%) PE 76 33 96   6
2D-EAUS 98 66 98 66
3D-EAUS 98 66 98 66

Primary tract (%)
   Intersphincteric PE 69 82 47 92

2D-EAUS 77 93 71 95
3D-EAUS 22 98 90 93

   Transsphincteric
     Low PE 45 81 68 67

2D-EAUS 67 92 88 75
3D-EAUS 85 84 82 86

     High PE 38 87 68 78
2D-EAUS 64 76 70 70
3D-EAUS 88 91 84 93

Secondary tract (%) PE 40 97 67 91
2D-EAUS 90 90 60 98
3D-EAUS 90 88 56 98

Table 4  Efficacy parameters in relation to surgery for the 
different diagnostic techniques: Sensitivity, specificity, 
positive predictive value and negative predictive value

2D-EAUS: Two-dimensional endoanal ultrasound; 3D-EAUS: Three-
dimensional endoanal ultrasound; PE: Physical examination; IO: Internal 
opening; S: Sensitivity; SP: Specificity; PPV: Positive predictive value; 
NPV: Negative predictive value.

Area under 
curve

95%CI P  value

Low 
transsphincteric 
fistula

PE 0.608 0.474-0.742  0.120
2D-EAUS 0.819 0.714-0.924 0.0001
3D-EAUS 0.829 0.724-0.934 0.0001

High 
transsphincteric 
fistula

PE 0.672 0.541-0.803  0.019
2D-EAUS 0.842 0.745-0.939 0.0001
3D-EAUS 0.910 0.835-0.985 0.0001

Table 5  Results of receiver operatives characteristic curves 
for the diagnosis of transsphinteric fistulas

2D-EAUS: Two-dimensional endoanal ultrasound; 3D-EAUS: Three-
dimensional endoanal ultrasound; PE: Physical examination.
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82.8%, 92.8% and 85.7% respectively when using 
3D-EAUS. A preliminary study in 29 patients carried 
out by our group showed a concordance rate between 
intraoperative findings (gold standard) and 3D-EAUS of 
79% for primary fistula tracts validating the latter as a 
useful technique in the evaluation of perianal fistulas[13]. 

There are various classifications for perianal 
fistulas. As a practical method, various authors have 
modified the Parks classification[14]. The subdivision 
of transsphincteric fistulas with regards to the level at 
which they cross the anal canal tends to be arbitrary 
dividing these in equal thirds. We propose a new division 
of transsphincteric fistulas dividing them into low (less 
than 66% of the total length of the EAS involved) and 
high (over 66% of the EAS involved). This way we can 
simplify the classification and guide the indication for 
surgery.

This study shows a good correlation between 
3D-EAUS and surgical findings, with superior results 
to PE and 2D-EAUS, in particular with regards to high 
transsphincteric fistulas which are the ones raising 
more doubts in diagnosis and choice of treatment. 
According to our results, 2D-EAUS in particular for 
high transsphincteric fistulas tends to overestimate the 
amount of anal sphincter involved thus classifying them 
as higher than they really are, as can be seen by the 
lower specificity for high transsphincteric fistulas and 
lower sensitivity for low transsphincteric fistulas. These 
errors are minimized with 3D-EAUS with a notable 
improvement in sensitivity and specificity. According 
to the ROC curves, the best technique for diagnosing 
high transsphincteric fistulas is 3D-EAUS. Although both 
types of EAUS are adequate for the diagnosis of low 
transsphincteric fistulas, 3D-EAUS seems to be slightly 
superior.

The large variability between examinations have 
not allowed for the calculation of the IO Kappa coeffi­
cient, there were no significant differences between 
examination techniques and surgical findings with 

regards to diagnosis of the IO. These results are similar 
to the study in 21 patients published by Poen et al[15]. 
The three examinations show high sensitivity and 
specificity when diagnosing the location and distance 
from the anal margin of the IO. 

Even though both types of EAUS have a good con­
cordance 3D-EAUS has shown a higher concordance 
and accuracy than 2D-EAUS when compared to intrao­
perative findings (k = 0.75 vs k = 0.67). Various studies 
have shown a very good concordance between 2D 
and 3D-EAUS and surgery for diagnosis of the primary 
tract using the instillation of hydrogen peroxide[8,13]. We 
did not use hydrogen peroxide in all our patients and 
included patients with a closed EO. This could explain 
the difference in results.

Similar to the results published by Poen et al[15] (k 
= 0.61), 3D-EAUS shows a good concordance with 
surgery for the diagnosis of secondary tracts (k = 
0.60). The concordance coefficient for 2D-EAUS is 
slightly higher than 3D-EAUS (k = 0.66 vs k = 0.60). In 
addition, EAUS diagnosed more secondary tracts than 
surgery. These complex or high fistulous tracts could go 
unnoticed during surgery. As a result of these findings 
we should possibly reconsider, as have done other 
authors, which of these examinations is truly the gold 
standard for the diagnosis of perianal fistulas. Surgery 
may not be the best diagnostic tool and we should 
consider MRI with an endoanal coil or 3D-EAUS[16]. 

The diagnosis of adjacent abscesses and cavities 
shows a moderate concordance with surgery (2D-EAUS, 
k = 0.57; 3D-EAUS, k = 0.54) and insignificant 
concordance with PE. This is probably due to the fact 
that these cavities may not be obvious on PE but as 
patients had to wait sometime between examination 
and surgery there were probably changes (improvement 
or deterioration) in these parameters.

There are various studies that defend the routine 
use of preoperative 2D-EAUS for the diagnosis of 
both simple and complex perianal fistulas[14,17]. Some 
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Figure 2  Receiver operating characteristic curves for the diagnosis of high transsphincteric fistulas with two-dimensional endoanal ultrasound (A) (area under 
curve = 0.842; 95%CI: 0.745-0.939; P = 0.0001) and three-dimensional endoanal ultrasound (B) (area under curve = 0.910; 95%CI: 0.835-0.985; P = 0.0001).
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simple perianal fistulas can be diagnosed on PE and 
we believe a routine EAUS is unnecessary. 3D-EAUS 
has clearly overtaken 2D-EAUS however, and is more 
efficient offering more detailed information[10,18]. Due 
to the common problem that these fistulas represent 
and the difficulty in obtaining a definitive treatment, 
there are various groups that as we do, use 3D-EAUS 
for the preoperative diagnosis of perianal fistulas[19]. 
Murad-Regadas et al[20] published a study in 33 patients 
confirming that preoperative 3D-EAUS was useful 
for the diagnosis of anterior transsphincteric fistulas, 
assisting in choosing the most appropriate treatment 
and reducing the incontinence rates.

Our work shows the value of 3D-EAUS in predicting 
the amount of sphincter involved by the fistula in an 
objective and quantitative manner, and allowing a more 
accurate classification of the fistula.

Despite the results obtained in this study there 
were some limitations. These include the low number 
of patients included even though this was similar or 
superior to other published studies, the exclusion of 
suprasphincteric and extrasphincteric fistulas, whose 
prevalence is very low and where the role of IRM vs 
3D-EAUS is debatable[7,16]; and that all measurements 
and scans in this study were performed by the same 
surgeon. This last point may be beneficial on the one 
hand as it reduces interobserver variability, but at the 
same time may offer some bias. We believe it would be 
more correct to perform the measurements by two inde­
pendent examiners and then analyse the differences 
between them.

According to our results we can conclude that 
3D-EAUS is more accurate than 2D-EAUS for estimating 
the height of the primary tract in transsphincteric fistu­
las. Both 2D and 3D-EAUS techniques show a good 
concordance with examination under anesthesia for the 
diagnosis of primary tracts with slightly superior results 
for 3D-EAUS. Therefore, we agree with other authors 
that EAUS is a fundamental tool in the evaluation of 
perianal fistulas allowing for a better classification. 
3D-EAUS provides new advantages with respect to 
2D-EAUS and is a superior technique allowing for 
objective and quantitative, and not only subjective, 
information.

COMMENTS
Background
Perianal fistulas are a common problem in the general population and affect 
around 10 per 100000 population per year. The relationship between fistulous 
tract, the sphincters and adequate management is still a challenge today. 
Imaging techniques play an important role in diagnosis. Various authors 
including us prefer endoanal ultrasound (EAUS). It is cheaper, easy to use with 
training, fast, non-invasive and can be used in the operating room if necessary.

Research frontiers
Controversy has been raised over the last few years over which technique 
[magnetic resonance imaging (MRI), ultrasound or examination under 
anesthesia] is the gold standard for diagnosis of perianal fistulas. The choice 
between EAUS and MRI mainly depends on their availability. MRI may seem to 

offer better results for the diagnosis of perianal fistulas but is outweighed by its’ 
expense and lower availability. In addition, three-dimensional (3D)-EAUS has 
considerably improved when compared with MRI. 

Innovations and breakthroughs
This study compares the results of PE, 2D-EAUS and 3D-EAUS with 
examination under anesthesia for perianal fistulas providing concordance 
data for the different techniques. This allows the authors to determine which 
technique is best in each case, the need to use them as diagnostic tools and for 
providing optimal management of perianal fistulas.

Applications
The results of this study suggest 3D-EAUS is superior to 2D-EAUS for the 
diagnosis of high transsphincteric fistulas and could now be considered the 
gold standard for diagnosis of this pathology. EAUS is a fundamental tool for 
the evaluation of perianal fistulas offers an accurate classification and therefore 
betters treatment.

Terminology
Perianal fistulas are a chronic phase of a suppurated anal disease. The 
currently available imaging techniques for classifying anal fistulas are: 
Fistulography (no longer used), MRI and EAUS. EAUS can be 2D EAUS 
(distance, area and volume measurements cannot be taken, with poorer 
imaging of spatial relations and loss of relevant information) or 3D-EAUS 
(offers a view of all planes and distances, angles, areas and volumes can be 
accurately measured).

Peer-review
the paper offers an interesting comparison of the diagnostic yield of 2D-EAUS 
vs 3D-EAUS for perianal fistulas. The gold standard in the present study are 
intraoperative findings, although other groups think that MRI can demonstrate 
perianal fistulas missed by the surgeon.
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Abstract
AIM: To evaluate published trials examining oral post-
operative protein supplementation in patients having 
undergone gastrointestinal surgery and assessment of 
reported results.

METHODS: Database searches (MEDLINE, BIOSIS, 
EMBASE, Cochrane Trials, Cinahl, and CAB), searches 
of reference lists of relevant papers, and expert referral 
were used to identify prospective randomized controlled 
clinical trials. The following terms were used to locate 
articles: “oral’’ or “enteral’’ and “postoperative care’’ 
or “post-surgical’’ and “proteins’’ or “milk proteins’’ or 
“dietary proteins’’ or “dietary supplements’’ or “nutritional 
supplements’’. In databases that allowed added 
limitations, results were limited to clinical trials that 
studied humans, and publications between 1990 and 
2014. Quality of collated studies was evaluated using 
a qualitative assessment tool and the collective results 
interpreted.

RESULTS: Searches identified 629 papers of which, 
following review, 7 were deemed eligible for qualitative 
evaluation. Protein supplementation does not appear 
to affect mortality but does reduce weight loss, and 
improve nutritional status. Reduction in grip strength 
deterioration was observed in a majority of studies, and 
approximately half of the studies described reduced 
complication rates. No changes in duration of hospital 
stay or plasma protein levels were reported. There is 
evidence to suggest that protein supplementation should 
be routinely provided post-operatively to this population. 
However, despite comprehensive searches, clinical trials 
that varied only the amount of protein provided via  oral 
nutritional supplements (discrete from other nutritional 
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components) were not found. At present, there is some 
evidence to support routinely prescribed oral nutritional 
supplements that contain protein for gastrointestinal 
surgery patients in the immediate post-operative stage.

CONCLUSION: The optimal level of protein supplemen
tation required to maximise recovery in gastrointestinal 
surgery patients is effectively unknown, and may warr
ant further study. 

Key words: Protein supplementation; Gastrointestinal 
surgery; Clinical trial; Oral supplementation; Systematic 
review

© The Author(s) 2016. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Malnutrition in hospitalized patients can nega
tively impact recovery; protein and energy deficiencies 
have been documented in gastrointestinal surgery 
patients and trials have demonstrated benefits of peri
operative nutritional strategies, although post-operative 
oral nutritional supplementation have been studied 
to a lesser extent. The outcome of our work is that 
clinical trials that varied only the protein provided via  
oral supplements were not found. There is evidence to 
support oral protein supplements for gastrointestinal 
surgery patients immediately post-operatively. But the 
optimal level of protein supplementation required to 
maximise recovery in gastrointestinal surgery patients is 
effectively unknown, and may warrant further study. 

Crickmer M, Dunne CP, O’Regan A, Coffey JC, Dunne SS. 
Benefits of post-operative oral protein supplementation in 
gastrointestinal surgery patients: A systematic review of clinical 
trials. World J Gastrointest Surg 2016; 8(7): 521-532  Available 
from: URL: http://www.wjgnet.com/1948-9366/full/v8/i7/521.
htm  DOI: http://dx.doi.org/10.4240/wjgs.v8.i7.521

INTRODUCTION
Malnutrition has been associated with increased incidence 
of complications such as sepsis, pneumonia, wound 
infections, clotting disorders, and wound dehiscence[1,2]. 
Patients undergoing major gastrointestinal surgery 
can suffer periods of undernourishment, not only as a 
consequence of their presenting illness, but also due to 
reduced food intake and the resulting catabolic state that 
prevails in the post-operative period. In this population, 
malnutrition has been found to increase post-operative 
morbidity and mortality rates as well as the duration 
and subsequent cost of hospital stay[3,4]. These despite 
multimodal nutritional regimens, include pre-operative 
carbohydrate loading.

In this context, nutritional supplementation has 
been suggested as a routine post-operative procedure 
for gastrointestinal surgery patients given the putative 
negative nitrogen balance. Indeed, intervention in 

the form of post-operative protein supplementation 
(in the context of allowable free-fluids or light diet by 
mouth) has remained of interest as an effective way to 
improve patient recovery despite an apparent paucity 
of trials adequately addressing the optimum, or even 
appropriate, quantity of proteins or peptides. As the 
physiological nitrogen balance is affected by both en
ergy and protein consumption, knowledge of the levels 
of each that best enable avoidance of catabolic loss 
after gastrointestinal surgery could benefit patient 
outcomes[5]. 

Therefore, in this review, clinical trials of oral 
nutritional supplements providing increased protein 
levels relative to controls, administered to human 
patients recovering from gastrointestinal surgery, were 
systematically assessed with respect to clinical efficacy 
and cost-effectiveness. 

MATERIALS AND METHODS
Search methods
The following terms were used to locate articles: “oral’’ 
or “enteral’’ and “postoperative care’’ or “post-surgical’’ 
and “proteins’’ or “milk proteins’’ or “dietary proteins’’ 
or “dietary supplements’’ or “nutritional supplements’’. 
In databases that allowed added limitations, results 
were limited to clinical trials that studied humans, and 
publications between 1990 and 2014. Despite these 
limits, multiple non-clinical trial results, non-human trials, 
and irrelevant studies appeared and were excluded. The 
search was intentionally broad as more specific searches 
for gastrointestinal surgery associated keywords and 
MeSH terms resulted in numerous missed relevant 
papers. Databases searched included: MEDLINE, Biosis, 
EMBASE, Cochrane Trials, Cinahl, and CAB. Other means 
of identifying records included searching reference lists 
of relevant papers.

Inclusion and exclusion criteria 
Randomized controlled clinical trials examining protein-
based oral dietary supplementation post-operatively in 
human gastrointestinal surgery patients were selected. 
Studies were excluded if: Involved immunonutrition; 
related to supplementation with incomplete proteins; 
did not specify the amount of protein supplemented; 
supplemented patients pre-operatively only; not strictly 
oral nutrition; or not published in English. 

Outcomes measured
Primary outcomes included the effect of supplementation 
on post-operative complications, length of hospital stay, 
nutritional status, and weight loss. Secondary outcomes 
included the effect on plasma proteins, quality of life, 
function, and cost of care.

Data collection and analysis
Trials that met the inclusion criteria were independently 
assessed for eligibility by the authors (Crickmer M, O’
Regan A, Dunne CP) and discrepancies were resolved 
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by discussion. Papers were read independently by 
the authors and themes were identified. Risk of bias 
was assessed by determining allocation concealment 
for participants, the staff and assessors. The effect of 
treatment was assessed relative to clinical importance 
and statistical significance, using P values of ≤ 0.05 as 
the cut-off point. The evaluation of the trials was guided 
thematically with the qualitative tool, modified from a 
previous Cochrane Systematic Review[6], described in 
Tables 1 and 2. The characteristics of each study were 
tabulated and are shown in Table 3. 

Where studies included both pre-and post-operative 
supplementation interventions, only the post-operative 
components are considered in this review. The numbers 
of trial participants per study were adjusted to reflect 
this.

RESULTS
Results of the search
Following PRISMA guidelines[7], seven eligible reports 

were identified (see Figure 1). Exclusions were as 
follows: (1) of records found via database searching: 
358; (2) of records found by other means: 271; (3) 
of records screened: 629; (4) of records excluded 
(including removal of duplicates): 587; (5) of full text 
articles assessed for eligibility: 42; (6) of full text articles 
excluded: 35; and (7) of studies included in qualitative 
analysis: 7.

Assessment of studies design
All seven studies[5,8-13] were prospective randomized 
controlled trials. In most cases, the patients, their 
carers and the assessors were not blinded. Intention 
to treat was not included in most studies. The control 
and intervention groups had similar characteristics in 
each trial and in all other aspects of treatment, other 
than the intervention. The interventions undertaken, 
and inclusion and exclusion criteria, were well defined 
in all studies. Five of the seven studies[5,8,9,11,13] included 
outpatient phases that lasted between one and six 
months. The characteristics of the studies are outlined 
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Items and scores

Was the assigned treatment adequately concealed prior to allocation?
   2 = method did not allow disclosure of assignment 
   1 = small but possible chance of disclosure of assignment or states random but no description
   0 = quasi-randomized
Were the outcomes of participants who withdrew described and included in the analysis (intention to treat)?
   2 = intention-to-treat analysis based on all cases randomized possible or carried out
   1 = states number and reasons for withdrawal but intention-to-treat analysis not possible
   0 = not mentioned or not possible
Were the outcome assessors blinded to treatment status?
   2 = action taken to blind assessors, or outcomes such that bias is unlikely
   1 = small or moderate chance of unblinding of assessors
   0 = not mentioned
Were the treatment and control group comparable at entry?
   2 = good comparability of groups
   1 = confounding small
   0 = large potential for confounding, or not discussed
Were care programs, other than the trial options, identical?
   2 = care programs clearly identical
   1 = clear but unimportant differences
   0 = not mentioned or clear and important differences in care programs
Were the inclusion and exclusion criteria clearly defined?
   2 = clearly defined
   1 = inadequately defined
   0 = not defined
Were the interventions clearly defined (including estimates of nutritional value)?
   2 = clearly defined interventions are applied with a standardized protocol
   1 = clearly defined interventions are applied but the application protocol is not standardized
   0 = intervention and/or application protocol are poorly or not defined
Were the participants blind to assignment status following allocation?
   2 = effective action taken to blind participants
   1 = small or moderate chance of unblinding participants
   0 = not possible, or not mentioned (unless double-blind), or possible but not done
Were the treatment providers blind to assignment status?
   2 = effective action taken to blind treatment providers
   1 = small or moderate chance of unblinding of treatment providers
   0 = not possible, or not mentioned (unless double-blind), or possible but not done
Was the overall duration of surveillance clinically appropriate?
   2 = optimal (six months or more)
   1 = adequate (one up to six months)
   0 = not defined, or not adequate

Table 1  Quality assessment tool (adapted from[6])

Crickmer M et al . Post-operative oral protein supplementation: Systematic review of trials
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Overall nutritional intake: Four of the studies quan
tified the difference in protein intake between treatment 
and CGs. Specifically, Saluja et al[10] found that protein 
intake was significantly higher (P < 0.01) in the group 
given supplementation in addition to ward diet. The TG 
consumed an average of 55.71 ± 11.63 g of protein per 
day during the study period, while the CG consumed 
39.48 ± 11.14 g of protein per day (P < 0.01). These 
increases in protein consumption were accompanied 
by significant increases in the amount of carbohydrate 
consumed (P < 0.01). Jensen et al[5] calculated that the 
TG consumed 22% more protein than the CG and 16% 
more energy. It is noteworthy that supplementation in 
that trial started after discharge at about day 10, and 
was paired with dietetic advice, while in the previous 
trial by Saluja et al[10], supplementation began the first 
day following surgery. Keele et al[11] also found that the 
TG showed statistically significant increases in protein 
and energy consumption on study days one to four. 
No difference in protein intake was seen in the second 
phase of their trial, which examined intake for 4 mo 
following discharge. The inpatient results (improved 
overall nutritional intake) found by Rana et al[12] are 
similar to those found by Keele et al[11].

Weight: Four of five studies that measured this 
factor[5,8,11,12] found reduced weight loss in normonouri
shed patients receiving supplementation. Keele et 
al[11] found decreased loss both at day 3 of the trial 
and at discharge (P < 0.001). Rana et al[12] found that 
when patients started supplements as soon as they 
were allowed free fluids after surgery, they maintained 
their weight whereas by day 3, there was significant 
weight loss in the CG (P < 0.05). Statistically significant 
reduction in weight loss was also found by Smedley 

in Table 3.

Sample sizes and patient population
Sample sizes ranged from 40 to 101. A total of 529 
patients were involved, 262 of whom had an interven
tion. Participants were post-operative gastrointestinal 
surgery patients scheduled for acute or elective surgery. 
Nutritional status pre-operatively was variable, with 
some studies focused on malnourished patients[10,13]. 
Patient age ranged from 18 to greater than 75, and all 
studies included both genders. 

Interventions 
All treatment group (TG) patients received post-oper
ative nutritional supplementation in addition to their 
normal ward diet, while control groups (CGs) consumed 
only normal ward diet. In most cases, patients were 
encouraged to drink 200-400 mL of the supplement 
per day. Supplements comprised between 0.0078 g/
mL and 0.06 g/mL of protein, with the most frequent 
value being 0.05 g/mL. They also provided between 
0.6 kcal/mL and 1.5 kcal/mL of energy, with the most 
common inclusion being 1.5 kcal/mL. All studies, except 
Jensen[5], began supplementation as soon as allowed 
by the surgical team, typically beginning one to six 
days post-operatively. Some studies focused on post-
operative feeding only, while studies by Smedley et 
al[8] and MacFie et al[9] examined both pre-operative 
and post-operative feeding. Only the post-operative 
component of those studies is considered in this review 
and the numbers of trial participants has been adjusted 
to reflect this.

Themes
Assessment was according to the following eight themes:
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Smedley et al [8] Saluja et al [10] Beattie et al [13] MacFie et al [9] Jensen et al [5] Keele et al [11] Rana et al [12]

Was the treatment adequately 
concealed prior to allocation?

2 0 2 0 0 0 2

Were candidates who withdrew 
included in analysis?

0 No 
withdrawals

0 0 0 0 1

Were the assessors blinded? 0 0 0 0 2 0
Were treatment and control 
groups comparable at entry?

2 2 0 2 1 2 2
Specific mention of 
“lack of detail on 
patients at entry”

Specific mention 
of error “in the 
randomisation 

process”
Were care programmes 
otherwise identical?

2 2 2 2 2 2 2

Were the inclusion and exclusion 
criteria clearly defined?

2 2 2 2 2 2 2

Were the interventions clearly 
defined?

2 2 2 1 1 2 2

Were the participants blind to 
assignment after allocation?

0 0 0 0 0 0 0

Were the treatment providers 
blinded to allocation status?

0 0 0 0 0 0 0

Was duration of surveillance 
appropriate? 

1 1 2 2 1 1 0

Table 2  Outcomes of quality assessment, described for individual trials
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Ref. Method Participants Intervention Outcomes Conclusions/Notes

Smedley 
et al[8]

RCT Undergoing elective 
moderate-major lower GI 
surgery n = 89; 39 patients 
were controls in the pre-op 

phase and in the TG in phase 
2 making them the treatment 

group for this analysis. 
Fifty patients were controls 

throughout making them the 
control group

Included multiple groups with 
patients receiving pre and post-
operative supplementation. This 
review focused on the group that 
received no supplements pre- and 
post-op, as well as the group that 
received no supplement pre-op 

and supplements post-operation 
(CG = Group 4, TG = Group 3)

Complications: Fewer minor 
complications in TG (P < 0.05)

The patients in this 
study had a baseline 
of good nutritional 

intake

Supplementation began when 
patients allowed light diet or free 

fluids post-operation.

Length of stay: No difference

Fortisip, nutricia used as 
supplement: 0.05 g/mL protein, 

1.5 kcal/mL energy 

Weight loss: Significant reduction 
in patients given ONS before and 

after surgery and in patients given 
postoperative ONS only

TG asked to drink as they desired 
in addition to meals

Quality of life: No difference (Short 
Form 36, EuroQol instruments were 

used)
Cost: Reduced by GBP£300 (15%) 

per patient, however not statistically 
significant

Post-surgery oral nutritional 
supplements were of benefit 

independently of nutritional status
Saluja et 
al[10]

PRCT n = 60 (30/30) divided into 
BM, MM and SM using the 

NRI[26]

0.033 g/mL of protein or 16.66 
g/500 mL drink and 500 kcal 

energy, in addition to ward diet. 
Ward diet only was provided to 
control group. Trial started once 
surgical team allowed fluids or 

light diet

Adverse events: ONS well tolerated Severely 
malnourished 
patients have 

increased energy 
requirements and 

less oral intake, and 
will therefore lose 

lean body mass as a 
substrate for energy

Age: Between 20-60 yr Total protein intake: Increased in TG 
(P < 0.01)

Albumin half-life is 
20 d - early post-op 
period is too short 
to demonstrate a 
difference due to 
supplementation

Elective and emergency 
abdominal procedures (not 

just GI)

Voluntary protein intake higher 
though not significant

Treatment started from day-1 
post-operatively

Weight loss: TG = 2.15 kg vs CG = 4.6 
kg (P < 0.01)

Assessment was done on 
admission, day 3 and at 

discharge

Overall weight loss: TG = 5.6%, 
CG = 6.4%

Severely Malnourished Patients: 
TG = 6.3%, CG = 10% (P < 0.01)

No significant change in lymphocyte 
count

Complications: No significant 
difference

Length of stay: Statistically 
significant reduction in severely 

malnourished patients. No 
difference in other categories in 

length of stay
No change in mid arm circumference

No change in hand grip strength
Treatment group felt better 

than control group (subjective 
assessment)

No difference in voluntary intake in 
group consuming supplements

Table 3  Summary details of eligible trials

Crickmer M et al . Post-operative oral protein supplementation: Systematic review of trials
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Beattie et 
al[13]

PRCT Patients had a BMI < 20 or 
> 5% weight loss between 

hospital admission and 
trial inclusion, and other 
anthropometric criteria.

Oral nutritional supplement 
containing 0.06 g/mL protein, 
1.5 kcal/mL energy. Patients 

encouraged to consume 
400 mL/d postoperatively. In 
practice, patients had between 

200 and 400 mL/d in addition to 
normal meals

Weight loss: CG lost an average 
maximum of 5.96 kg at 8 wk 

after admission, while TG lost a 
maximum of 3.4 kg on average 

in the first 4 wk and then gained 
weight (P < 0.001)

Support for 
nutritional 

intervention in 
patients with 
malnutrition:

Age: 18-80 Mean body weight loss = 9.8% in 
CG and 5.6% in treatment group

Post-operative 
oral nutritional 

supplementation 
improved nutritional 
status, quality of life 

and morbidity

n = 101, intervention = 52; 
control = 49

Triceps skin fold and MAMC were 
higher in TG than CG (P < 0.001)

Function: Improved grip strength at 
10 wk (P < 0.001)

Quality of life (UK SF-36): 
Statistically significant improvement 

in mental and physical health (P < 
0.001)

Complications: Reduced (P < 0.05)
No difference in infection rates
Length of stay: No difference

MacFie 
et al[9]

PRCT Major GI surgery patients n 
= 52; 27 had intervention of 

some kind. 
TG n = 27 (post op 

supplements), CG n = 25

Pre and post-operative phases. 
For this review, only the control 

group and post-operative 
supplementation group were 

looked at

Nutritional intake: Increased protein 
and energy seen (but no benefits 

could be seen)

Similar intakes of 
supplements as 

previous trials (Rana, 
Keele) that showed 

benefit
Fortisip, Nutricia given - 0.05 g/
mL protein and 1.5 kcal energy/
mL or an alternative Fortijuice, 
Nutricia containing 0.025 g/mL 

protein and 1.25 kcal/mL energy. 
Patients encouraged to consume 
400 mL/d in addition to normal 

ward diet

Morbidity: No difference Also concluded: No 
difference in benefit 
when looked at the 

17 malnourished 
patients in the study

Supplementation commenced 
as soon as permitted fluids post-

surgery, usually within 24 h

Mortality: No difference Possible lack of 
difference due to 

small study numbers 
in each group, or 
in general, early 

return to eating post-
surgery in practice 

along with dietician 
support normally at 

the hospital

CG was provided standard ward 
diet

Effect on voluntary food intake: No 
difference

Nutritional status: No difference
Functional status: No difference

Hospital stay: No difference
Weight Loss: No significant 

difference
Serum albumin: No significant 

difference
Psychological Status: No significant 

differences
Return to normal activities at 6 mo: 

No difference
No evidence that increased 

supplements decreased amount of 
ward diet eaten

Jensen 
and 
Hessov[5]

RCT - 
Supplements 

given after 
discharge 

from colorectal 
surgery for 4 mo

Elective and acute n = 87: 47 
in CG and 40 in TG

Control group: Discharged 
without advice

Body mass: (50 d after discharge) 
lean body mass increase seen in 
TG of 1.3 kg (P = 0.009) and in 
overall body mass 2.0 kg (P = 

0.005). 110 d after discharge: Total 
mass difference was +2.7 kg for TG 
relative to CG (P = 0.014), and lean 

body mass +1.4 kg for TG (P = 0.029) 
No significant difference in fat mass 

was seen at either stage

Initially patients 
in the intervention 
group gained LBM 
without fat mass; 
later there were 

gains in both types 
of mass

TG: Dietetic advice and a variety 
of supplements including protein 
only - aiming for 1.5 g protein/kg 

per day

Serum albumin: No difference was 
seen at any time

Recommendation: 
Patients should 
increase protein 

intake to 1.5 g/kg 
per day for 2 mo 

post-surgery

Crickmer M et al . Post-operative oral protein supplementation: Systematic review of trials
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Keele et 
al[11]

Short and long 
term (4 mo 

after discharge) 
benefits of 

intervention

n = 100 moderate-major 
elective GI surgery; n = 53 in 

CG and n = 47 in TG.

TG was given oral nutritional 
supplement post-operatively in 

addition to ward diet, which was 
given to the control group

Inpatient phase Phase 1 assessment 
was at day 3 and 

discharge

In-patient and out-patient phases 
(to 4 mo after discharge)

Nutrient intake: Significant increase 
in protein and energy intake 

increase at days 1 and 2 (P < 0.001) 
and 3 (energy P < 0.01, protein P < 
0.001), day 4 (P < 0.05) and day 7 - 

protein only (P < 0.05)

Clinically 
significant benefits 

with short term 
supplementation 
but not long term 
supplementation

(There were 
four groups 

in this study: 
C/C had no 

supplementation 
before/after 

surgery; C/S had 
none before and 
supplementation 

after; S/C had 
supplementation 
before and none 

after; S/S had 
supplementation 
before and after 

surgery

Supplement consumption was “ad 
libitum”

No significant difference in intake of 
energy or protein from ward diet

Both CG and TG had 
below requirement 
levels of protein as 

in-patients

For the purposes 
of the review 

C/C were taken 
as CG and C/S 
were taken as 

TG)

Supplements - 200 mL cartons 
of Fortisip with 1.5 kcal and 0.05 

g/mL (10 g protein/carton)

Energy intake 1 m after discharge: 
Significantly higher in TG

By 1 mo, patients 
in both groups 

were eating well so 
supplements had 

little effect on well-
being

Weight loss: Less in treatment group 
at day 3 and discharge (P < 0.001)

The rapidity of the 
effects of protein 
supplementation 
suggests that its 
effect is due to a 

direct action of key 
nutrients rather than 

repletion of tissue 
stores

Serious complications: Less in 
treatment group (P < 0.05)

Handgrip: Significant reduction in 
CG at days 3 and 7; strength lost 
at day 3 in treatment group but 

regained by discharge 
Subjective fatigue: Increased fatigue 

in CG at day 3 and discharge (P < 
0.001), no significant increase in 

fatigue in TG
Complications: More in control 

group (P < 0.05)
Giving food did not reduce 

voluntary food intake
Outpatient phase

Nutrient Intake: No significant 
difference in protein intake in the 
out-patient phase. Significantly 
higher energy intake was seen 
(P < 0.05) in groups consuming 

supplements post-discharge 
compared to controls

No benefit was seen with 
supplementation post-discharge
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et al[8] (P < 0.05). In the trial by Jensen et al[5], supple
mentation was not started before discharge, typically 
around 10 d post-operatively, but at both 50 and 110 
d after discharge, the intervention group had increased 
total and lean body mass. No other studies looked 
specifically at lean body mass. Conversely, however, 
MacFie et al[9] reported no significant difference in weight 
loss between control and intervention groups overall.

Studies by Saluja et al[10] and Beattie et al[13] 
noted reduced weight loss in the malnourished pati
ent population investigated in their studies, but no 
difference was seen by MacFie et al[9] when he isolated 
the 17 malnourished patients from his study. More 
specifically, Beattie et al[13] found that controls lost an 
average of 5.96 kg in 8 wk, while intervention patients 
lost 3.4 kg on average in the first 4 wk and then gained 
weight (P < 0.001). Saluja et al[10] quantified the 
average weight loss in the TG as 2.15 kg compared to 4.6 
kg in the CG (P < 0.01). 

Postoperative complications: None of the studies 
found a difference in mortality between control and 
TGs. A wide variety of other complications were looked 
at including chest and wound infection, sepsis, cardiac 
arrest, pulmonary embolism, and wound dehiscence. 
Three of the 6 trials that investigated complications 
found a reduced number in the TG: Smedley et al[8] 
found reduced minor complications (P < 0.05) but no 
difference in major complications. Both Keele et al[11] 
and Rana et al[12] demonstrated significantly fewer 
serious complications in their short term studies (P < 
0.05). No difference in post operative complications 
was found by Saluja et al[10] or MacFie et al[9]. Saluja et 
al[10] did find a reduction in infectious complications in 
severely malnourished patients, but numbers were too 
small for statistical significance. Similarly, Beattie et al[13] 
saw a reduction in complications that was not significant 
when adjusting for age and sex. 
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Rana et 
al[12]

Short term 
only: Started 

on day patients 
could receive 

free fluids until 
discharge

n = 40; 20 control and 20 
supplemented

Ad libitum supplementation 
with oral nutritional sip feed in 

addition to control diet

Nutritional intake: significantly 
higher energy intake in the 

treatment group P < 0.004 (as well 
as the nutritional value of the 

supplements, more energy was 
consumed from ward diet by these 
patients) and protein intake (due 

solely to supplements)

In the CG there is a 
significant protein 

deficit by day 3 
which persisted to 

day 7 (often the day 
of discharge)

Major G-I surgery 7.8 g/L unhydrolysed protein. 
1.5 kcal/mL energy density. 1.4 L 
is needed to provide all required 

nutrient as defined by United 
Kingdom health board

Significant weight loss in CG but not 
TG at day 3 and discharge

5-6 d on average 
elapsed between 
day of operation 

and day 1 of study 
period where diet 

was allowed. Study 
period began when 

surgical team 
allowed “free-fluids 

or light diet”
Controls and given ward diet and 

allowed snacks
Grip strength difference at day 3 

and discharge (P < 0.03) in favor of 
treatment group

Within 3 d of “free 
fluids/light diet” 
treatment patients 

were consuming 70 g 
protein/d and about 

2000 kcal
No difference in mid-arm 

circumference/triceps skin folds 
changes between groups

Observed increased 
number of calories 

(not protein) 
being eaten from 
ward diet in the 
treatment group 
- inference that 

supplementation 
helped to maintain 

appetite

Serious complications (pneumonia, 
wound infection) significantly 

higher in CG
No difference in length of stay

Complications: Pneumonia and 
wound infection seen. P < 0.02 in 

favor of treatment group
Blood proteins: No difference in 
serum albumin, retinol binding 

albumin, prealbumin. Significant 
difference in retinol binding protein 

as CG declined while TG levels 
remained same. P < 0.05

Hospital stay length: No statistically 
significant difference

TG: Treatment group; CG: Control group; RCT: Randomised controlled trial; PRCT: Prospective randomised controlled trial; ONS: Oral nutritional 
supplement; MAMC: Mid-arm muscle circumference; LBM: Lean body mass; BM: Borderline malnourished; MM: Moderately malnourished; SM: Severely 
malnourished; NRI: Nutritional risk index.
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Length of stay: The study by Saluja et al[10] determined 
a difference in length of stay between treatment and 
CGs in severely malnourished patients, but no difference 
in moderately or borderline malnourished patients. 
Beattie’s study[13], which also looked at malnourished 
patients, found no difference. The three studies[8,12,13] 
that evaluated length of stay in normonourished patients 
found no difference.

Plasma proteins: Four studies investigated plasma 
proteins levels[5,9,10,12], with albumin the focus of most 
of these studies. None of these found any significant 
difference in serum albumin or prealbumin. Rana et 
al[12] found increased retinol binding protein in the TG 
relative to controls at day three (P < 0.05).

Cost: Smedley et al[8] found that the use of oral nutriti
onal supplementation, irrespective of when administered, 
decreased cost by £300 (sterling) per patient amounting 
to a 15% reduction compared to patients without 
supplementation. This was not statistically significant. 
No other study considered cost of care.

Grip strength: Three of five studies that investigated 
grip strength found reduced loss of grip strength in 
patients receiving oral nutritional supplements relative 
to controls. Keele et al[11] found that handgrip was 

maintained in the intervention group and significantly 
reduced in controls (P < 0.01). Rana et al[12] found a 
significant difference at day three and again at discharge 
(P < 0.05). Beattie et al[13] found similar results and 
noted statistical significance in the differences at 
week 10 (P < 0.001). Saluja et al[10] and MacFie et 
al[9] detected no difference in hand grip strength after 
supplementation. 

Quality of life and fatigue: Beattie et al[13] found 
increased quality of life in the TG using the short form 
36 questionnaire (SF-36)[14] in both mental and physical 
health (P < 0.001). Smedley et al[8] used SF-36 and 
EuroQol instruments to test quality of life and found no 
difference. Keele et al[11] subjectively assessed fatigue 
and found significant increases in control patients at 
study day three (P < 0.001), while TG increases in 
fatigue were not significant. 

DISCUSSION
Previous reviews have concluded that oral nutritional 
supplements can have positive effects in terms of 
recovery of nutritional status post-operatively in 
conditions such as fractured neck of femur, colorectal 
surgery, and pancreaticoduodenectomy, among 
others[15-17]. In these cases, the proposed benefits 
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Medline, cinahl, biosis, embase, CAB
1990-2012

355 citation (s)

Other means
1990-2012

271 citation (s)

Cochrane
1990-2012

3 citation (s)

587 non-duplicate
citations screened

42 articles retrieved

545 articles excluded
after title/abstract screen

32 articles excluded 
after full text screen

3 articles excluded 
during data extraction

7 articles included

Inclusion/exclusion
criteria applied

Inclusion/exclusion
critcria applied

Figure 1  PRISMA guidelines.
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could be attributed to protein supplementation (i.e., 
the amount of orally-consumed protein that confers the 
greatest benefit) combined with appropriate energy 
intake[18]. However, what these levels are remain unclear 
for patients following gastrointestinal surgery. In this 
review, we attempted to determine this via systematic 
review. 

Our searches did not yield a single randomized 
controlled trial that adequately differentiated the 
effect of protein supplementation from carbohydrate 
supplementation. Therefore, analysis of the eligible 
reports was problematic. Limitations included the fact 
that protein and energy content in TG supplements 
were not equivalent in most of the studies. Indeed, 
only the study by Saluja et al[10] described using a 
fixed amount of supplement for daily consumption, 
while the remaining studies followed an “ad-libitum” 
approach. Arguably, the latter approach best mirrors 
“real-life” clinical scenarios, however it makes discerning 
the true effect of protein supplementation difficult. 
Furthermore, the characteristics of the patient cohorts 
were not equivalent between studies, confounding 
inter-study comparisons. For example, the study by 
Saluja et al[10] took place in Delhi and included a greater 
proportion of emergency surgery patients, and patients 
with tuberculosis, compared with the non-emergent 
procedures described in the Western European reports. 
Moreover, inadequate follow up time with control and 
TGs was common across studies, with some risk of bias 
associated with lack of blinding of participants, carers 
and assessors. The power of the studies was often too 
small, with one author conceding notably that “numbers 
were too small for meaningful statistical analysis”[13] 
and intention to treat analysis was not used in any 
of the studies. Finally, the most recent of the eligible 
trials found in our searches was published in 2004, 
arguably reflecting either a shift in interest away from 
oral intake in favor of enteral and parenteral nutrition in 
this population or an emphasis placed on ordinary diet 
without supplement.

Despite these limitations, the authors of six of the 
seven studies detailed weight loss in patients recei
ving post-operative nutritional supplements, but to a 
lesser degree than the loss in control patients[5,8,10-13]. 
In fact, the data suggest that this effect may be 
most prominent in patients malnourished initially, 
with statistically significant reductions in weight loss 
observed. While one study failed to observe this effect[9], 
despite similar energy and protein intakes to other 
trials, the authors proposed that the lack of effect was 
due to a small sample size. Finally, with respect to 
weight gain post-operatively, it appears that weight 
gain commenced sooner and patients appeared to 
return to their preoperative weight more rapidly where 
supplementation was provided. 

There is no evidence to suggest that nutritional 
supplementation post-operatively reduces mortality. 
While more deaths did occur in the CGs of the reported 

trials, much larger samples would be needed to 
approach statistical significance. The topic of avoidance 
of both serious and minor complications is less clear. 
There is some precedent to suggest that post-operative 
supplementation decreases complications, as the 
effect has been documented in patients undergoing 
hip surgery[15,19,20]. However, across the eligible studies 
here, the rate of both serious and minor complications 
was significantly reduced in four of the trials[8,11-13], while 
no statistically significant difference was observed in 
two[9,10]. This variation has been addressed somewhat by 
Beattie et al[13] when comparing his results to the study 
by MacFie et al[9] in making reference to discrepancies 
in defining complications. On a related topic, duration 
of hospitalization was reduced significantly in severely 
malnourished patients only[10]. An additional study 
that supplemented increased amounts of protein and 
medium chain carbohydrates in enteral feed in gastroin
testinal patients post-operatively found a 6-d reduction 
on average (P < 0.05)[21]. However, that study had 
larger numbers than any of the studies considered in 
this review, with 229 total and 115 TG patients. It has 
also been suggested that length of stay is a relatively 
poor outcome to evaluate as it often depends on patient 
social circumstances and services available in addition to 
patient post-operative clinical condition[12].

With respect to malnutrition, and assessment of 
patient incidence, low albumin has been used as a 
measurable indicator, but evidence suggests that it is 
not an effective marker of recent nutritional intake[22]. 
Approximately 5% of the circulating albumin is replaced 
daily by the liver and, therefore, any changes in protein 
intake would not be evident immediately. Further, protein 
markers in the blood such as prealbumin, albumin and 
transferrin are impacted by fluid shifts and responses 
to injury and inflammation which complicate their 
use in comparisons of patients before and after major 
abdominal surgery, when tissue injury is present[23]. This 
may explain why none of the studies in our review that 
monitored albumin in the early post-operative period 
found any disparity in albumin levels despite differences 
in anthropometric indicators of malnutrition (e.g., triceps 
skin fold, mid upper arm circumference and BMI[23]). 
Similarly inconsistent results were found regarding 
quality of life. 

Evaluation of quality of life and physiological function 
were similarly inconsistent. For example, handgrip 
strength is a marker of function and results were vari
able across the trials. However, those variances may 
be explained by the use of dissimilar techniques for 
measurement, and confounders such as pain and fatigue 
post-operatively. Interestingly, the TGs in the studies 
conducted by MacFie et al[9] and Saluja et al[10] both 
described increased total body mass retention relative to 
CGs, but without significant increases in grip strength. 
Jensen et al[5] found that supplementation increased 
lean body mass particularly, not simply fat mass, so 
one could hypothesize that a functional measurement 
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like grip strength would also be improved, but this was 
not described. Previous work has documented a link 
between impaired muscle function and nutritionally-
related complications[24,25], but this was not consistently 
reflected across the eligible trials here. 

The seven studies reviewed in this paper concurred 
that there is no difference in mortality seen with 
protein-inclusive nutritional supplements. There is 
evidence to suggest that weight reduction, nutritional 
intake, and nutritional status are improved, and that 
there may be positive cost of hospitalisation benefits, 
but evidence as to the effect on complications and 
grip strength is mixed. At present, there is some 
evidence to support routinely prescribed oral nutritional 
supplements that contain protein for gastrointestinal 
surgery patients in the immediate post-operative stage. 
However, randomized control trials using well-designed 
methodology to examine the optimal protein content 
needed to confer benefit are needed.

COMMENTS
Background
Malnutrition in hospitalized patients can negatively impact recovery; protein 
and energy deficiencies have been documented in gastrointestinal surgery 
patients and trials have demonstrated benefits of perioperative nutritional 
strategies, although post-operative oral nutritional supplementation have been 
studied to a lesser extent. The proposed benefits may be attributed to protein 
supplementation (i.e., the amount of orally-consumed protein that confers the 
greatest benefit) combined with appropriate energy intake. However, what 
those levels may be remain unclear for gastrointestinal surgery patients. 

Research frontiers
The positive impact of pre-operative nutrition has been reviewed previously 
and meta-analyses have demonstrated positive influence on patient outcome 
following gastrointestinal surgery. In the postoperative period however, the most 
pertinent question may be whether patients should be further supplemented. 
The most recent of the eligible trials found in the searches was published in 
2004. 

Innovations and breakthroughs
The authors’ searches did not yield a single randomized controlled trial 
that adequately differentiated the effect of protein supplementation from 
carbohydrate supplementation. With only one exception, the eligible studies 
reviewed here involved post-operative supplements administered “ad-
libitum”. Although this may best mirror “real-life” clinical scenarios, it makes 
discerning the true effect of protein supplementation difficult. Furthermore, the 
characteristics of the patient cohorts were not equivalent between studies. 
Despite these limitations, the authors of six of the seven studies detailed weight 
loss in patients receiving post-operative nutritional supplements, but to a lesser 
degree than the loss in control patients. There is no evidence to suggest that 
nutritional supplementation post-operatively reduces mortality and evaluation of 
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Applications
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readers.

Peer-review
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Abstract
AIM: To perform a systematic review focusing on short-
term outcomes after colorectal surgery in patients with 
previous abdominal open surgery (PAOS).

METHODS: A broad literature search was performed 
with the terms “colorectal”, “colectomy”, “PAOS”, 
“previous surgery” and “PAOS”. Studies were included 
if their topic was laparoscopic colorectal surgery in 
patients with PAOS, whether descriptive or comparative. 
Endpoints of interest were conversion rates, inadvertent 
enterotomy and morbidity. Analysis of articles was made 
according to Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses.

RESULTS: From a total of 394 citations, 13 full-texts 
achieved selection criteria to be included in the study. 
Twelve of them compared patients with and without 
PAOS. All studies were retrospective and comparative 
and two were case-matched. The selected studies 
comprised a total of 5005 patients, 1865 with PAOS. 
Among the later, only 294 (16%) had history of a 
midline incision for previous gastrointestinal surgery. 
Conversion rates were significantly higher in 3 of 12 
studies and inadvertent enterotomy during laparoscopy 
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was more prevalent in 3 of 5 studies that disclosed this 
event. Morbidity was similar in the majority of studies. 
A quantitative analysis (meta-analysis) could not be 
performed due to heterogeneity of the studies. 

CONCLUSION: Conversion rates were slightly higher in 
PAOS groups, although not statistical significant in most 
studies. History of PAOS did not implicate in higher 
morbidity rates.

Key words: Previous abdominal surgery; Laparoscopic 
surgery; Colorectal surgery; Previous abdominal surgery; 
Laparoscopy

© The Author(s) 2016. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: So far, there is no substantial evidence in the 
literature to recommend laparoscopic surgery instead 
of laparotomy for patients previously submitted to 
abdominal surgery, concerning short-term benefits, such 
as conversion rates and morbidity. This review, although 
without a meta-analysis, brings new light into this 
matter.

Figueiredo MN, Campos FG, D’Albuquerque LA, Nahas SC, 
Cecconello I, Panis Y. Short-term outcomes after laparoscopic 
colorectal surgery in patients with previous abdominal surgery: A 
systematic review. World J Gastrointest Surg 2016; 8(7): 533-540  
Available from: URL: http://www.wjgnet.com/1948-9366/full/
v8/i7/533.htm  DOI: http://dx.doi.org/10.4240/wjgs.v8.i7.533

INTRODUCTION
In colorectal surgery, laparoscopy has been progres­
sively accepted as a good alternative to open surgery 
since its first reports during the 90’s[1,2]. The main 
benefit attributed to laparoscopy is the associated better 
short-term outcomes observed in both benign and 
malignant colorectal diseases[3-6]. Moreover, randomized 
clinical trials and meta-analysis have suggested that 
there is no prejudice of oncological outcomes as well[3,7,8].

It is well recognized that the laparoscopic access to 
treat colorectal diseases is associated with an extended 
learning curve and has its own limitations. Many patient’s, 
disease’s and surgeon’s factors may affect operative 
results, such as previous abdominal open surgery 
(PAOS), obesity, inflammatory conditions, pregnancy, 
surgical expertise and others. At the beginning of 
laparoscopic experience, some of these conditions were 
even considered contraindications for this approach[9], 
due to the potential higher risk of intraoperative 
lesions, during trocar placement or because of visceral 
adhesions. In practice, these drawbacks were translated 
into a longer operative time and greater conversion 
rates. With growing expertise in laparoscopic techniques, 
surgeons gained confidence to perform more difficult 
cases and reports of laparoscopic procedures after PAOS 

have been increasingly published[10-12]. However, there 
is still a debate concerning the indication of laparoscopic 
colorectal surgery in patients with PAOS[13,14]. Further­
more, there is no randomized study evaluating the 
possible benefit of laparoscopic colorectal surgery in the 
context of PAOS.

Thus, the aim of this study was to perform a 
systematic review concerning short-term outcomes 
after laparoscopic colorectal surgery in patients with or 
without PAOS. 

MATERIALS AND METHODS
Incidence of conversion, inadvertent intraoperative 
intestinal lesions and overall morbidity were our main 
outcome measures.

Eligibility criteria
Studies were included if they reported results on 
laparoscopic colorectal surgery in patients with PAOS, 
whether previously open or laparoscopic, with a special 
interest if they were comparative. Abstracts only were 
not included in the systematic review, although they 
were taken into consideration for discussion.

Search strategy
All authors agreed regarding terms that should be 
used for online search. The literature search comprised 
the terms “colorectal”, “colectomy”, “PAOS”, “previous 
surgery” and “PAOS” in different combinations. Articles 
were searched if published before August 2014 in the 
following databases: MEDLINE, EMBASE, Cochrane, 
Scopus, Scielo and LILACS. Initially the search was not 
limited by language, but only full texts in English were 
finally included. References in the selected articles were 
also searched for additional citations.

Study selection
Titles and abstracts were scanned to identify suitable 
articles; afterwards abstracts were reviewed to identify 
studies fulfilling inclusion criteria. Finally, full texts of 
the interested studies were selected. Two authors 
performed the study selection and one author was 
responsible for revision of this selection. There were 
no conflicts regarding suitability of studies selected or 
excluded.

Extraction and analysis of data
Two investigators were responsible to extract data 
from the studies to a previously designed datasheet, 
interesting outcomes of this study. Another investigator 
was responsible to review the information and to solve 
any conflicts. Information collected from the studies 
was: Overall conversion, inadvertent intraoperative 
lesions and morbidity. Definition of conversion was not 
always mentioned in the articles or differed between 
them. Mostly, conversion referred to unplanned incisions 
or size of incision in order to complete surgery. We have 
considered conversion as described in each study, as 
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shown in Table 1.
Analysis of articles was done according to Preferred 

Reporting Items for Systematic Reviews and Meta-
Analyses[15]. Forest plots were done using Review Man
ager (RevMan, Version 5.3. Copenhagen: The Nordic 
Cochrane Centre, The Cochrane Collaboration, 2012).

RESULTS
The literature search initially identified 391 articles. 
Search within references led us to include other 3 

articles. Subject of citation did not meet the interest 
criteria of this study in 365 citations. Two studies were 
excluded because of language (Chinese and Italian) 
and 13 had only presented abstracts. Fourteen full-text 
articles were analysed and 13 studies were included 
in the present manuscript. One article was excluded 
because it did not describe nor compared laparoscopy 
with and without PAOS[13,14,16-26] (Figure 1).

Regarding their characteristics, with one exception, 
all studies were retrospective and comparative, but 
only two were case-matched[14,18]. One study was not 
comparative and only described a group of patients with 
PAOS[16] (Table 2). 

The selected studies comprised a total of 5005 
patients, 1865 with PAOS. Four papers included not 
only open but also laparoscopic previous surgeries, 
and in most of them some kind of resection was done 
(i.e., excluding diagnostic laparoscopy and bypasses), 
excluding one study that included a few patients 
submitted to a diverting stoma[16]. In two studies[17,23], 
colorectal surgery included totally laparoscopic and also 
hand-assisted techniques. Regarding the type of surgical 
procedures performed, two studies[19,25] described only 
right colectomies, one included only anterior resections 
for upper rectum cancer[26], while others included all 
types of colorectal resections. Three articles included 
only patients diagnosed with colorectal cancer[17,24,26].

All but three studies[14,18,21] included previous app­
endectomy. Most previous surgeries described in 
the studies were appendectomies, gynaecological 
procedures or cholecystectomies. Of 1865 patients, 
only 294 (16%) were cited as having had a midline 
incision for previous gastrointestinal surgeries, while 
702 (38%) had a previous appendectomy. Although we 
cannot separate results of only previous gastrointestinal 
procedures from gynaecological procedures and cholecy­
stectomies, these 294 cases are the object of our 
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Ref. Definition of conversion

Hamel et al[19] “any incision unplanned, made sooner than planned or longer than 5 cm”
Kwok et al[26] “abdominal incision exceeded 8 cm; or the incision was extended for any reasons other than division of the bowel and 

extraction of specimens”
Law et al[22] N/A
Arteaga González et al[21] N/A
Franko et al[23] “change in operative strategy requiring exsufflation of capnoperitoneum and elongation of the surgical incision to allow 

direct visualization for continued dissection”
Vignali et al[14] “abdominal incision longer than 7 cm or an abdominal incision made earlier or different from that planned at the start of 

the  procedure”
Nozaki et al[17] N/A
Offodile et al[25] “final incision length longer than 7 cm (after skin closure)”
Barleben et al[16] N/A
Fukunaga et al[24] “performance of an unplanned incision”
Maggiori et al[18] “any unplanned incision or a planned incision longer than 6 cm”
Naguib et al[20] N/A
Yamamoto et al[13] “any incision more than 8 cm in length needed to complete or facilitate the procedure that could not be completed” 

laparoscopically

Table 1  Definition of conversion in the 13 studies included in the review of patients submitted to laparoscopy with or without 
previous abdominal surgery

N/A: Not available.

391 citations 
identified through 
database search

3 additional citations 
identified through 
references search

Excluded:
1 not comparing 

PAOS and no PAOS

14 full texts 
assessed for 

eligibility

Excluded:
365 not on the subject
2 language not english
13 abstract only

394 abstracts 
screened

13 studies included

Figure 1  Flow chart: Literature search on MEDLINE, EMBASE, LILACS, 
Scopus, Scielo, Cochrane.
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studies they were similar[20,21]. The other 8 papers did 
not describe such data (Table 2).

Postoperative morbidity
In the 9 studies that reported postoperative com­
plication rates, similar rates were reported between 
patients with and without PAOS (Table 3). In 3 other 
studies the P value comparing overall morbidity rates 
was not available, but numbers for independent compli­
cations were summed in order to perform odds ratio 
analysis (Figure 4).

DISCUSSION
To date, very few studies have been devoted to evaluate 
the impact of PAOS on the short-term results after 
laparoscopic colorectal surgery. The present literature 
review with more than 5000 patients (including 1800 
that had PAOS and 264 with previous gastrointestinal 

interest in this paper.
All studies were retrospective and with great 

heterogeneity, so a quantitative analysis (mata-analysis) 
was not carried out because it would not be of value. 
Nonetheless, a forest plot was made in order to provide 
an idea of trend in the results of this review, in case 
data could be adequately extracted. 

Conversion
Overall conversion rates were described in all 12 
studies (Table 2). These rates were higher in all of 
the studies but only 3 of studies showed statistical 
significance[18,21,23] (Figure 2). There were no conversions 
in one of the studies[17]. 

Intraoperative inadvertent enterotomy
In 3 of 5 studies, rates of intraoperative intestinal 
lesions (Figure 3) were higher in the PAOS groups (not 
necessarily leading to conversion)[13,23,24], while in two 
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Ref. Type of study No. of patients Conversion rate (%) Inadvertent enterotomy (%)

Total PAOS non PAOS PAOS non PAOS P -value PAOS non PAOS P -value
Hamel et al[19] Comparative     85     36     49 17 12     0.754 N/A N/A N/A
Kwok et al[26] Comparative     91     26     65    15.4      7.7   0.55 N/A N/A N/A
Law et al[22] Comparative   295     84   211 17 11     0.181 N/A N/A N/A
Arteaga González et al[21] Comparative     86     27     59    26.1      5.1   0.02 0    1.7 NS
Franko et al[23] Comparative   820   347   473 19 11 < 0.001    1.4    0.2 0.04
Vignali et al[14] Case-matched   182     91     91    16.5      8.8   0.18 N/A N/A N/A
Nozaki et al[17] Comparative   121     21   100   0   0 N/A N/A N/A N/A
Offodile et al[25] Comparative   414   171   243 17 15   0.42 N/A N/A N/A
Barleben et al[16] Observational; 

not comparative
    55     55       0   14.5 N/A N/A N/A N/A N/A

Fukunaga et al[24] Comparative   607   192   415      5.2      2.6     0.108    2.6 0   0.001
Maggiori et al[18] Case-matched   367   167   200 22 13     0.017 N/A N/A N/A
Naguib et al[20] Comparative   181     68   113   13.2    10.6 0.6    2.9 0 0.14
Yamamoto et al[13] Comparative 1701   580 1121   12.4    10.2   0.16    0.9    0.1   0.037
Total 5005 1865 3140

Table 2  Intraoperative findings of 13 studies in patients submitted to laparoscopy with or without previous abdominal surgery

NS: Not significant; N/A: Not available; PAOS: Previous abdominal surgery.

Overall conversion

PAOS non PAOS Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95%CI Year M-H, Random, 95%CI
Hamel 2000 6 36 6 49 2.2% 1.43 [0.42, 4.87] 2000
Kwok 2004 4 26 5 65 1.6% 2.18 [0.54, 8.87] 2004
Law 2005 15 84 24 211 6.6% 1.69 [0.84, 3.42] 2005
Arteaga González 2006 6 27 3 59 1.5% 5.33 [1.22, 23.29] 2006
Franko 2006 68 347 54 473 21.5% 1.89 [1.28, 2.79] 2006
Vignall 2007 15 91 8 91 3.9% 2.05 [0.82, 5.10] 2007
Offodile 2008 32 171 31 243 11.2% 1.57 [0.92, 2.70] 2008
Fukunaga 2011 10 192 11 415 4.2% 2.02 [0.84, 4.84] 2011
Maggiori 2012 37 167 25 200 10.5% 1.99 [1.14, 3.47] 2012
Naguib 2012 9 68 12 113 3.8% 1.28 [0.51, 3.23] 2012
Yamamoto 2013 72 580 114 1121 32.9% 1.25 [0.91, 1.71] 2013

Total events 274 293 1          0.1               1               10           100
     Favours PAOS            Favours non PAOS

Figure 2  Forest plot showing comparison between studies regarding overall conversion.

Figueiredo MN et al . Laparoscopic colectomies after previous abdominal surgery



537

resection by midline incision) suggests that PAOS has 
probably little impact on postoperative morbidity after 
laparoscopic colorectal surgery. 

It is important to state that previous surgery away 
from the site of the current surgery might not interfere 
in short-term outcomes, for ex. previous gynaecological 
surgery in a patient that is going to be submitted to a 

transverse colon resection should not present a problem 
regarding technical aspects and subsequent results.

Although conversion rates were higher in few 
studies (mainly because of adhesion), and the risk of 
inadvertent enterotomy was also slightly increased, 
overall postoperative morbidity was similar with or 
without PAOS. According to the literature, conversion 
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Inadvertent enterotomy

PAOS non PAOS Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95%CI Year M-H, random, 95%CI
Arteaga-Gonzalez 2006 0 27 1 59 10.8% 0.71 [0.03, 17.97] 2006
Franko 2006 5 347 1 473 24.4% 6.90 [0.80, 59.33] 2006
Fukunaga 2011 1 192 0 415 11.0% 6.51 [0.26, 160.52] 2011
Naguib 2012 2 68 0 113 12.1% 8.53 [0.40, 180.45] 2012
Yamamoto 2013 5 580 2 1121 41.8% 4.87 [0.94, 25.15] 2013

Total events 13 4

0.01          0.1               1               10            100
  Favours (experimental)        Favours (control)

Figure 3  Forest plot showing comparison between studies regarding inadvertent enterotomy.

Ref. No. of patients Morbidity (%)

Total PAOS non PAOS PAOS non PAOS P -value
Hamel et al[19]     85   36     49 47 37 0.18
Kwok et al[26]     91   26     65 23 23 0.79
Law et al[22]   295   84   211 16 20   0.516
Arteaga González et al[21]     86   27     59 39 38 NS
Franko et al[23]   820 347   473 N/A N/A N/A
Vignali et al[14]   182   91     91     25.3    23.1 0.86
Nozaki et al[17]   121   21   100 14 15 0.94
Offodile et al[25]   414 171   243 N/A N/A N/A
Barleben et al[16]     55   55       0 N/A N/A N/A
Fukunaga et al[24]   607 192   415     15.6 14.5   0.767
Maggiori et al[18]   367 167   200 22 19   0.543
Naguib et al[20]   181   68   113 N/A N/A N/A
Yamamoto et al[13] 1701 580 1121     25.3    23.3   0.345

Table 3  Postoperative findings of 13 studies in patients submitted to laparoscopy with or without previous abdominal surgery

NS: Not significant; N/A: Not available; PAOS: Previous abdominal surgery.

Figure 4  Forest plot showing comparison between studies regarding morbidity.

Morbidity Odds ratio
PAOS PAOS Odds ratio M-H, random, 95%CI

Study or subgroup Events Total Events Total Weight M-H, random, 95%CI Year
Hamel 2000 17 36 19 49 3.2 1.54 [0.64, 3.70] 2000
Kwok 2004 6 26 15 65 2.1 1.00 [0.34, 2.94] 2004
Law 2005 14 84 44 211 5.4 0.76 [0.39, 1.47] 2005
Franko 2006 9 27 23 59 2.7 0.78 [0.30, 2.04] 2006
Arteaga-Gonzalez 2006 37 347 36 473 10.0 1.45 [0.90, 2.34] 2006
Vignall 2007 23 91 21 91 5.2 1.13 [0.57, 2.22] 2007
Nozaki 2008 3 21 15 100 1.4 0.94 [0.25, 3.61] 2008
Offodile 2008 68 141 61 243 12.7 1.97 [1.29, 3.00] 2008
Fukunaga 2011 23 192 56 415 8.7 0.87 [0.52, 1.47] 2011
Maggiori 2012 36 167 38 200 0.9 1.17 [0.70, 1.95] 2012
Naguib 2012 15 68 28 113 4.7 0.86 [0.42, 1.76] 2012
Yamamoto 2013 147 580 261 1121 35.1 1.12 [0.89, 1.41] 2013

Total events 398 616 0.01           0.1              1                10            100
        Favours PAOS              Favours non PAOS
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from laparoscopic to open surgery does not seem to 
influence directly in post-operative morbidity[27]. In our 
study, although 3 studies reported higher conversion 
rates in the PAOS groups, morbidity was similar in both 
groups. 

Due to the heterogeneity of the studies, it was not 
possible to perform a meta-analysis with qualitative 
results. This heterogeneity refers not only to statistical 
methods or study design, but also to different types 
of surgery (previous and actual) and diseases, as well 
as experience of the surgeon, which makes it hard to 
compare as equal. 

In a pragmatic approach, laparoscopy should not 
be contraindicated in patients with PAOS and this is 
common sense for most surgeons, though it is not well 
established by current medical literature so far. Although 
surgeon and patient must be aware of the higher risk of 
conversion and possible accidental enterotomy, because 
of all the possible benefits previously demonstrated 
after laparoscopic colorectal surgery, laparoscopy might 
be attempted in most of the patients. 

Short-term benefits of laparoscopic colorectal rese
ction are clearly demonstrated by several randomized 
studies, including faster recovery, lower pain, earlier 
feeding and shorter return of normal intestinal function 
and shorter hospital stay[6,28-30]. However, it remains 
controversial if patients still profit from laparoscopic 
advantages in cases of PAOS. There is no doubt that 
intra-abdominal adherences may substantially impair 
intra and postoperative outcomes, mainly due to diffi
culties when performing adhesiolysis and the risks of 
visceral perforations. In fact, abdominal adhesions 
following laparotomy have been described in up to 70% 
to 90% of patients[31,32], and this may reflect in a longer 
operative time, mainly due to adhesiolysis, even in open 
surgery[33], and may lead, also in open surgery, to a 
higher risk of small bowel lesion in up to 20%[34].

Conversion rates in laparoscopic colorectal surgery 
range between 5% and 23%[4,35-40]. Although some 
studies did not find PAOS as a risk factor for higher 
conversion rates[36,39,41,42], it is believed that PAOS has 
the potential to increase these rates. In our opinion 
and practice, we believe that a systematic laparoscopic 
approach in colorectal surgery for patients with 
PAOS should be done, except for those with wound 
dehiscence for which repair is indicated. 

Our literature review about laparoscopic surgery in 
patients with PAOS is in accordance with our strategy: 
Overall postoperative morbidity was similar whether 
there was PAOS or not. However, it must be noticed that 
conversion rates are probably slightly higher in cases 
of PAOS (demonstrated in only 3/12 studies) mainly 
because of adhesions, as suggested in 5/6 studies. 

We are aware that inflammatory cases (Inflam­
matory Bowel Disease and diverticulitis) may sometimes 
present as an even bigger challenge than colorectal 
cancer and that a learning curve is fundamental for a 
surgeon to achieve advanced laparoscopic skills and 
overcome technical difficulties. Therefore, surgeons 

without significant experience in laparoscopy should 
carefully select PAOS cases. However, with growing 
experience in laparoscopic surgery, we consider that 
adhesion is no more a contraindication to laparoscopic 
surgery. Even if several minutes might be necessary in 
the beginning of the procedure to perform adhesiolysis, 
we consider that avoiding an unnecessary laparotomy 
may bring several advantages. First, it avoids a traum­
atic aggression on a previous healed abdominal incision, 
with the risk of long-term hernia; second, it allows 
keeping all the short-term advantages of laparoscopy. 

In our systematic review, risk of inadvertent entero­
tomy seems higher with than without PAOS, but this 
aspect was in fact evaluated in only 5 of 12 studies, and 
demonstrated in only 3 of those 5 studies.

The main limitation of our review is the heterog­
eneity of the studies and the absence of prospective 
studies. For these reasons, it does not allow us to 
perform quantitative analysis, pooling the results 
together. Among the studies excluded from our review 
for being abstracts only, we could also perceive a trend 
suggesting that conversion rates in patients with PAOS 
is not higher than that in non PAOS groups[43-47]. In 
one abstract referring to risk factors for conversion 
during laparoscopy in colorectal surgery, PAOS was 
not identified as one[48]. Furthermore, in the context of 
Crohn’s disease, where redo surgery is frequent, two 
teams have demonstrated that performing a redosur­
gery by laparoscopy is feasible without increased 
morbidity rate[43,49], even though short-term benefits 
might not be the same as in first-time laparoscopies for 
IBD. 

In conclusion, this review suggests that laparoscopic 
surgery in patients with PAOS is feasible and it is not 
associated with higher morbidity rates. Although the 
potential risks of conversion (due to adherences) and 
inadvertent enterotomies must not be forgotten, we 
consider that they are not enough to contraindicate 
laparoscopy in these patients.

COMMENTS
Background
Laparoscopy became the standard technique in many gastrointestinal 
procedures. But still there is controversy when it comes to perform colorectal 
surgery in patients that were operated on by a previous laparotomy, since there 
are no definite studies in this matter. Adhesions and consequent conversion 
might pose a problem as well as possible higher morbidity rates derived from 
those. Several articles have compared patients with and without previous 
abdominal open surgery, but most have a small number of patients, making it 
harder to make definite assumptions.

Research frontiers
If the authors could consider only patients with previous gastrointestinal 
resections through midline incision they might bring an even better light in this 
subject of laparoscopy in case of previous abdominal surgery.
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from uncontrolled studies.
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Surgeons might use a systematic revision as an extra support to the belief that 
previous surgery is no longer a contraindication for laparoscopy in colorectal 
surgery.
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