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Abstract
AIM: To assess the use of a simple split skin graft har-
vesting technique, requiring only a scalpel and a swab.

METHODS: During the last 8 mo, we operated on a 
consecutive series of 52 patients (30 males, 22 females) 
with a mean age of 60 years (33-80). We used the tech-
nique we present in order to cover small skin defects. 
All procedures were performed under local anesthesia. 
Thirty-seven patients underwent bedside surgery, 8 pa-
tients were operated on in the outpatient department 
and the remaining 7 had their graft harvested in the op-
erating room. After antiseptic preparation of the donor 
site, the margins of the graft were drawn by the use of 
a surgical marker. A No 15 scalpel was used for the graft 
elevation, under constant traction with a moist swab.

RESULTS: All procedures were completed successfully 
without immediate complications. The patients toler-

ated the procedure well. The mean operative time was 
15 min. Twenty-four donor sites were left to heal by 
secondary intention, whereas 28 were sutured with in-
terrupted 3/0 silk sutures in order to heal by primary in-
tention. All 24 sites that were left to heal by secondary 
intention healed completely in approximately 14 d. For 
the sites that were sutured, the sutures were removed 
on the 10th postoperative day. Out of the 52 operated 
cases, 6 patients (11%) developed complications. In 
4 patients, the split thickness skin grafts were partially 
lost, whereas in 2 patients the grafts were completely 
lost. Wound dehiscence was observed in 2 patients, 
which were treated with local antiseptic and antibiotic 
therapy.

CONCLUSION: The skin graft technique described is 
simple, costless and effective and can be performed 
even on an outpatient basis, without the need for spe-
cial equipment.

© 2013 Baishideng. All rights reserved.

Key words: Skin graft; Skin defect; Split thickness; Skin 
reconstruction; Dermatome; Tissue harvesting
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INTRODUCTION
The reconstruction of  skin defects with the use of  split 
thickness skin grafts (STSG) is a mainstay technique in 
dermatological plastic surgery[1]. We present a new simple 
method of  harvesting split thickness skin grafts using 
only a surgical blade and a swab/gauze. In contrast to 
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other techniques, the advantages of  this technique in-
clude no requirement for special surgical equipment (such 
as a dermatome) and the simplicity of  the procedure[2]. 
Moreover, cost is minimized as there is no need for steril-
ization of  the dermatome or its blades.

MATERIALS AND METHODS 
In the last 8 mo (from February 2012 to October 2012), 
we used our technique in a consecutive series of  52 pa-
tients (30 males, 22 females) who required split thickness 
skin grafts for the covering of  small defects. All proce-
dures were performed under local anesthesia. Thirty-seven 
patients underwent bedside surgery, 8 patients were oper-
ated on in the outpatient department and the remaining 7 
had their graft harvested in the operating room.

According to our technique, we first mark and inject 
local anesthetic at the donor area. Following that, the skin 
graft edges are elevated with a No 15 scalpel. The eleva-
tion is performed in a “shave excision” manner (Figure 
1A, B). A moist swab/gauze exerts gentle traction on the 
raw area produced by the graft’s elevation, while the scal-
pel is being moved on a horizontal plane, in an oscillating 
fashion, in order to separate the skin from the underlin-
ing soft tissue at the level of  the dermis (Figure 1C). 
Frequent repositioning of  the moist swab is mandatory 
following the harvest of  the skin graft (Figure 1D). The 
donor site can be sutured directly, as is the case following 
the traditional method of  full thickness graft harvesting, 

or it can be left to heal by secondary intention. The graft 
is placed on the recipient site immediately after harvest-
ing. Meshing of  the graft is possible if  necessary.

RESULTS
All procedures were completed successfully without imme-
diate complications. The patients tolerated the procedure 
well. The mean operative time was 15 min. Twenty four do-
nor sites were left to heal by secondary intention, whereas 
28 were sutured to heal by primary intention. Forty-eight 
(96%) skin grafts were successfully taken on the acceptor 
site, whereas 4 were partially lost. The patients (4) whose 
grafts were partially lost were re-operated on 14 d after the 
initial operation following the same technique successfully. 
The donor sites that were left to heal by secondary inten-
tion healed in approximately two weeks. The remaining pa-
tients whose donor sites were sutured directly after the graft 
was harvested (primary intention donor sites) had their 
sutures removed on the 10th postoperative day.

Out of  the 52 operated cases, 6 patients (11%) devel-
oped complications. In 4 patients, the split thickness skin 
grafts were partially lost, whereas in 2 patients the grafts 
were completely lost. Two partial wound dehiscences 
were treated with local antiseptic and antibiotic therapy.

All patients were followed up at the outpatient clinics 
of  our department on the 1st, 3rd and 6th month postop-
eratively. All grafts were already integrated in the donor 
site successfully after the 1st month. 
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Figure 1  Our technique procedures. A: Donor area (right groin) with the graft designed on it; B: Split thickness skin grafts edges 
elevated (shave excision); C: Skin graft separation from the underlying dermis; D: Moist swab repositioning exerts a gentle pull in a 
horizontal plane.

A B
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DISCUSSION
Skin grafting has always been a valuable option in cover-
ing skin defects and soft tissue defects that cannot be 
closed primarily[3]. Split-thickness skin grafts contain vary-
ing thickness of  dermis, whereas full thickness skin grafts 
contain the entire dermis. Freshly harvested skin grafts 
react primarily with contraction, mostly due to the elastin 
in the dermis[4]. The more dermis contained in a graft, the 
earlier that the contraction appears[5,6].

The take of  a skin graft depends on the graft nutri-
tion, which is achieved through a process of  revascu-
larization[7-10]. Two time periods of  skin graft or skin 
substitute adherence on the recipient area have been 
described[11,12]. The first starts immediately after the place-
ment of  the skin graft on the skin defect and is based on 
serum imbibitions[13-15]. Graft adhesion is based on fibrin 
formation. The second period starts 24 to 48 h after the 
graft placement and is based on vessel formation into the 
graft[16,17].

During the last two decades, many different skin flap 
and graft transfer techniques have been developed[18,19]. 

Modern skin grafting research incorporates the cost 
parameter, as the latter represents an important factor 
influencing surgical planning[20,21]. The cost of  surgical 
equipment used for split skin grafting can be minimized, 
especially when small defects can be treated on an out-
patient basis or when the grafts can be harvested at a 
bedside[22,23]. Treatment of  skin defects can become very 
expensive, especially in patients suffering with multiple 
burns[24-27].

We believe that the technique of  split skin harvesting 
we describe is inexpensive, easy to perform and suitable 
for small skin defects. It can certainly be performed on 
an outpatient basis. The possible disadvantages of  this 
technique are the fact that the skin graft thickness cannot 
be estimated accurately and that it is operator dependent. 
Moreover, we would not recommend this method for 
larger skin defects because the operative time would be 
significantly prolonged.

COMMENTS
Background
Skin defects are a very common phenomenon in plastic surgery. The high fre-
quency of this condition requires significant theater time and specific surgical 
equipment.
Research frontiers
Split thickness skin grafts can be successfully harvested using the scalpel – 
gauge technique described. However, the exact thickness of the skin graft can-
not be predicted, as is the case when an electrical dermatome is used. More-
over, this technique can be quite time consuming when used to cover larger 
skin defects which need to be operated on in an operating theater compared 
to the standard dermatome technique. In this study, the authors demonstrate a 
method which can be used to treat small and moderate defects. 
Innovations and breakthroughs
Recent reports have highlighted the importance of the cost factor when plan-
ning the covering of skin defects. This study suggests a new surgical technique 
based on simplicity and low cost parameters with proven good results on small 
and moderate skin defects.

Applications
Given the fact that this new surgical technique presupposes a short learning 
curve, it may represent a useful and reliable tool which can be incorporated in 
everyday practice. 
Terminology
Split thickness skin grafts (STSG) include only a part of the dermis, whereas 
full thickness skin grafts contain the entire dermis. STSG are usually harvested 
by the use of specific surgical equipment, the dermatome. Donor sites are skin 
areas where skin grafts are harvested from and acceptor sites or skin defects 
are to be covered by skin grafts.
Peer review
In this study, the authors presented a new surgical technique for covering skin 
defects, based on ease and simplicity. Theater operation time was significantly 
reduced since the patient can be operated on as an outpatient or “bedside” ba-
sis. The results are interesting and this technique may take its position among 
standard skin harvesting techniques.
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Abstract
AIM: To evaluate our experience and surgical tech-
nique of laparoscopic appendectomy via  reduced port 
surgery (LARPS). 

METHODS: Sixteen patients (8 men and 8 women; 
median age: 31.0 years) who underwent LARPS be-
tween November 2009 and May 2012 were included 
in the present study. We performed LARPS, in which 
access devices were inserted through an umbilical skin 
incision with 1 additional skin incision in the left lower 
abdomen. After setting access devices, pneumoperito-
neum was maintained at 10 mmHg using CO2 and a 3 
mm trocar was positioned (or direct puncture was per-
formed by the Endo Relief system) under laparoscopic 

guidance. The mesoappendix was dissected using an 
ultrasonically activated device. After mesoappendix dis-
section, ligation was performed near the appendix base 
and the appendix was dissected using an ultrasonically 
activated device. The appendix was then removed. At 
the end of surgery, we administered local anesthesia 
with ropivacaine 1% (10 mL) for the skin incisions. The 
outcomes were evaluated in terms of operation time, 
intraoperative blood loss, length of postoperative hospi-
tal stay and surgical complications. 

RESULTS: Our surgical procedure allowed operators to 
use instruments as in conventional laparoscopic appen-
dectomy. The basic principle of triangulation of instru-
mentation was maintained to some degree. LARPS was 
performed in 9 patients with catarrhal appendicitis, 5 
with phlegmonous appendicitis, and 2 with gangrenous 
appendicitis. The median surgery time was 60 min and 
the median intraoperative blood loss was 1.2 mL. The 
median length of postoperative hospitalization was 4 d. 
There were no conversions to open surgery, no opera-
tion-related complications or mortality. 

CONCLUSION: Our experience and surgical technique 
suggest that LARPS is a safe and feasible procedure for 
patients with appendicitis.

© 2013 Baishideng. All rights reserved.

Key words: Reduced port surgery; Appendectomy; 
Laparoscopy; Cosmesis; Single incision

Core tip: Our experience and surgical technique sug-
gest that laparoscopic appendectomy via  reduced port 
surgery is a safe and feasible procedure for patients 
with appendicitis. Although the present study showed 
that this procedure offers cosmetic advantages and 
technical simplicity, the effectiveness and feasibility of 
this method should be assessed in randomized trials. 

BRIEF ARTICLE 

8 July 28, 2013|Volume 3|Issue 2|WJSP|www.wjgnet.com



Mori S et al . Laparoscopic appendectomy via  reduced port surgery

Mori S, Baba K, Yanagita S, Kita Y, Maemura K, Mataki Y, Uchi-
kado Y, Okumura H, Nakajyo T, Natsugoe S, Takao S, Aridome 
K. Reduced port surgery for appendectomy: Early experience 
and surgical technique. World J Surg Proced 2013; 3(2): 8-12  
Available from: URL: http://www.wjgnet.com/2219-2832/full/
v3/i2/8.htm  DOI: http://dx.doi.org/10.5412/wjsp.v3.i2.8

INTRODUCTION
Laparoscopic appendectomy has become a commonly 
performed surgical procedure worldwide. It is safe, ef-
fective and minimally invasive. Compared with open 
appendectomy, laparoscopic appendectomy is associ-
ated with less overall morbidity, an acceptable opera-
tion time, a lower incidence of  superficial surgical site 
infection, and a shorter hospital stay[1-5]. Single-incision 
laparoscopic surgery is a novel technique that may be 
performed when considering minimally invasive surgery 
and desiring a cosmetic benefit. Recently, single-incision 
laparoscopic appendectomy (SILA) has become a major 
focus of  study[6-12] and prospective randomized studies 
were performed to compare the outcome of  SILA and 
conventional laparoscopic appendectomy (CLA)[13-16]. The 
results showed the SILA approach to be similar in terms 
of  perioperative outcomes. In the SILA group, wound 
cosmesis and satisfaction scores were better; however, 
the operative time was longer and worse pain scores were 
demonstrated upon exertion.

In the present study, we describe our experience and 
surgical technique in patients who underwent laparoscop-
ic appendectomy via reduced port surgery (LARPS). 

MATERIALS AND METHODS
Patients
Sixteen patients (male, n = 8; female, n = 8; mean age: 
31.0 years; range, 16-49 years) who were admitted to our 
hospital from November 2009 to May 2012 were includ-
ed in this study. Patients were excluded if  they had high 
dense adhesions, perforated appendicitis, acute appendi-
citis with abscess, or American Society Anesthesiologist 
scores (ASA) of  4 or 5. All patients had appendicitis and 
underwent LARPS. Nine patients had catarrhal appendi-
citis, 5 had phlegmonous appendicitis, and 2 had gangre-
nous appendicitis. 

Surgical procedures
All patients underwent general anesthesia and were placed 
in the supine position. The operator and assistant stood 
on the left side of  the patient. The skin was cut along a 
Z-line marked in the umbilical region (Figure 1A). We 
used an EZ-access with a Lap-Protector (Hakko Medical 
Inc., Chikuma, Japan) for the umbilical access device and 
an Endo Relief  (Hope Denshi Co., Kamagaya, Japan) 
which has a 2.4 mm shaft with a 5 mm diameter head. 
Two 5 mm trocars were placed through the EZ-access 
for a 5 mm laparoscope and 5 mm instrument (Figure 

1B). After setting the EZ-access with the Lap-Protector, 
pneumoperitoneum was maintained at 10 mmHg using 
CO2 and a 3 mm trocar was positioned (or direct punc-
ture was performed by the Endo Relief  system) under 
laparoscopic guidance into the left lower abdomen (Figure 
1B). Laparoscopic instruments were inserted and the me-
soappendix was dissected using an ultrasonically activated 
device (Figure 2). After mesoappendix dissection, ligation 
was performed near the appendix base using 1 endoloop 
(Figure 3A) (Ethicon, PDS 0)[17] and the appendix was 
dissected using an ultrasonically activated device (Figure 
3B). The appendix was then removed through the Lap-
Protector without contacting the abdominal wall. We ad-
ministered local anesthesia with ropivacaine 1% (10 mL) 
for the skin incisions at the end of  surgery. 

Intraoperative and postoperative observations
Intraoperative information about the surgical duration, 
complications and blood loss was collected. Postopera-
tive data comprised of  complications, length of  postop-
erative hospital stay, and pathological findings. We also 
conducted the interview post operatively about whether 
the operative scars were excellent, not bad or bad.

RESULTS
Our surgical procedure allowed operators to use instru-
ments as in conventional laparoscopic appendectomy 
and the basic principle of  triangulation of  instrumenta-
tion was maintained to some degree. The umbilical and 
another skin incision positioned on the left lower abdo-
men shrunk in the wrinkle (Figure 4). The mean surgical 
duration was 60 min (range, 35-150 min) and the mean 
amount of  blood loss was 1 mL (range, 0-20 mL). The 
median hospital stay after surgery was 4 d (range, 3-7 d). 
No intraoperative complications developed in this series. 
One patient received 1 additional port because of  dense 
adhesions; however, there were no conversions to open 
surgery. All patients were free of  complications such as 
leakage of  the appendix stump, bleeding, intra-abdominal 
abscesses and small bowel obstruction. There was no 
intraoperative or postoperative mortality. Additionally, 9, 
5 and 2 patients had catarrhal, phlegmonous and gangre-
nous appendicitis, respectively. For our interview about 
the operative scars, all patients answered that the scars 
were excellent.

DISCUSSION 
Recently, SILA has been reported to demonstrate peri-
operative outcomes and safety similar to that shown by 
CLA[15,16] as a result of  innovation and technological ad-
vances. It has been suggested that SILA results in better 
cosmetic outcomes than CLA[9-11]. However, SILA result-
ed in worse pain scores upon exertion, required a higher 
dosage of  intravenous analgesics, and involved a longer 
operative time compared with CLA[15,16]. We performed 
LARPS to treat appendicitis by cutting the skin over the 
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umbilicus with a 2 cm long Z-incision, inserting 2 trocars 
into the incision and placing another 3 mm trocar (or 
performing direct puncture by the Endo Relief  system) 
into the left lower abdomen to assist the surgeon. The as-
sisting surgeon usually operates the camera on left side of  
the patients. Because the appendix was adherent near the 
lower peritoneal midline, the assisting surgeon stood op-
posite the operator at the beginning of  operation (Figure 
1B). The skin incisions were almost hidden after surgery 
and most patients expressed satisfaction with the virtually 
scarless outcome. The potential advantages of  our proce-
dure are a well-balanced cosmetic outcome and technical 

simplicity for laparoscopic appendectomy. 
We performed LARPS, a novel surgical procedure, 

to treat appendicitis. This method yielded good short-
term outcomes, including good cosmetic results and a 
technically simplified SILA. Generally speaking, single-
incision laparoscopic surgery is somewhat ergonomically 
challenging to the operator because the basic principle of  
triangulation of  instrumentation, which is applicable to 
conventional laparoscopic surgery, is lost to some degree 
and instruments often interfere with one another. Our 
surgical procedure allows operators to use instruments as 
in CLA. Both the triangulation of  instrumentation and 
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Figure 1  Design for umbilical Z-incision (A) and positioning of the EZ-access and Endo Relief (B).

A B

Figure 2  Dissection of the mesoappendix using an ultrasonically activated device.

A B

Figure 3  Placement of an endoloop near the appendix base (A) and dissection of the appendix using an ultrasonically activated device (B).

A B



eye-hand and hand-hand coordination are improved, re-
sulting in less interference among instruments compared 
with SILA. We needed to insert an additional trocar into 
1 patient with gangrenous acute appendicitis because of  
dense adhesions. The duration of  surgery and volume of  
blood lost were 150 min and 20 mL, respectively. This 
patient did not develop any intraoperative or postopera-
tive complications. 

In our procedure, another 3 mm skin incision to assist 
the surgeon was positioned on the left lower abdomen. 
The skin incision shrunk in the wrinkle, resulting in a vir-
tually scarless outcome. Positioning one instrument upon 
the left lower abdomen allowed the operator to maintain 
eye-hand and hand-hand coordination, maintain the basic 
principle of  triangulation of  instrumentation, and avoid 
interference of  instruments. If  drain placement was re-
quired, the drain could be inserted into the skin incision 
on the left lower abdomen. In this series, 2 patients re-
quired drain placement in the pouch of  Douglas because 
of  gangrenous acute appendicitis. 

The specimens could be removed through the umbili-
cal skin incision protected by the Lap-Protector. After 
removing the specimens, pneumoperitoneum was easily 
maintained using the EZ-access. After washing the intra-
peritoneal cavity, we removed the Endo Relief  or trocar 
under laparoscopic guidance, closed the peritoneum and 
fascia at the umbilicus, and administered local anesthe-
sia with ropivacaine 1% (10 mL) for the skin incisions. 
No patients required a higher dosage of  intravenous 
analgesics postoperatively; the only additional analgesia 
comprised of  oral non-steroidal anti-inflammatory drugs 
(NSAIDs).

Although our experience was limited to 16 patients, 
none experienced any intraoperative or postoperative 
complications, the operative time and length of  postop-
erative hospital stay were acceptable, and the postopera-
tive pain upon exertion was controlled with occasional 
NSAIDs. 

In conclusion, our experience and surgical technique 
suggest that LARPS is a safe and feasible procedure for 
patients with appendicitis. Although the present study 
showed that this procedure offers cosmetic advantages 
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and technical simplicity, the effectiveness and feasibility 
of  this method should be assessed in randomized trials. 
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Abstract
AIM: To investigate the yield of colorectal malignant or 
premalignant lesions during colonoscopy performed fol-
lowing an episode of acute diverticulitis.

METHODS: A prospectively maintained electronic 
database of a public teaching hospital (Modbury Hos-
pital, South Australia) was searched for international 
classification of diseases codes for acute diverticulitis 
from July 2007 to June 2011. The electronic database 
and each patient’s medical records were reviewed for 
demographic data, clinical presentation, investigation 
results, colonoscopy details and surgical intervention.

RESULTS: Two hundred and nineteen patients were di-
agnosed with acute diverticulitis with a median age of 60 
years (range 24-93). One hundred and thirty-nine patients 
(63.5%) had follow-up screening colonoscopy, with the 

median interval between the episode of acute diverticulitis 
and colonoscopy being 8 wk (range: 1-66). Colonoscopy 
revealed polyps in 21 patients (15%) and no cases of 
colorectal cancer. Of the 21 patients with polyps, there 
were 14 patients (10%) with tubular/villous adenomas (13 
in rectosigmoid region and 1 in descending colon). 

CONCLUSION: Detection of colorectal cancer in pa-
tients undergoing routine colonoscopy following acute 
diverticulitis is rare. However, colonic polyps in the 
left colon are noted. A flexible sigmoidoscopy is an 
adequate screening tool in such patients. A complete 
colonoscopy reserved for patients with family history 
of colorectal cancer or with polyps detected on flexible 
sigmoidoscopy to evaluate the rest of the colon. 

© 2013 Baishideng. All rights reserved.
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Core tip: This paper shows that of the 139 patients 
who underwent routine colonoscopy after an episode 
of acute diverticulitis, the incidence of adenomatous 
and malignant colonic polyps discovered were 10% and 
0% respectively. These figures are similar to that in the 
general population. In addition all the polyps were dis-
covered in the left colon, therefore a flexible sigmoidos-
copy may be adequate for the purpose of excluding the 
presence of neoplastic lesions. 
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INTRODUCTION
Diverticulosis and colorectal cancer are 2 common dis-
eases affecting the Western population which share many 
similar characteristics. For instance, both clinical entities 
have an increasing prevalence with advancing age[1,2], they 
tend to affect the left side of  the colon more often than 
the right side[3,4], and have been associated with inadequate 
dietary fibre intake[5,6]. It has been advocated that a screen-
ing colonoscopy be performed for all patients following 
an episode of  acute diverticulitis to exclude colorectal can-
cer[7]. However, the evidence in literature for such a prac-
tice is unclear. Some authors reported positive correlation 
between diverticulitis and colon cancer and therefore sup-
port routine screening colonoscopy[8,9]. Others, however, 
have found no increased risk of  colon cancer in patients 
who were diagnosed with diverticulitis and thought that a 
screening colonoscopy was unnecessary[10-12]. 

The aim of  the current study was, thus, to retrospective-
ly determine the yield of  colonoscopy performed routinely 
following an episode of  acute diverticulitis in detecting 
colorectal malignant or premalignant lesions in a consecu-
tive cohort of  patients diagnosed with diverticulitis.

MATERIALS AND METHODS
A retrospective search of  a prospectively maintained 
electronic database of  a public teaching hospital was un-
dertaken. International classification of  diseases codes 
for acute diverticulitis over a 54-mo period, from Janu-
ary 2007 to October 2011 were analysed with the aim 
of  identifying all patients treated for the disease at the 
hospital. The overall cohort included patients who were 
diagnosed and treated for acute diverticulitis. Each ad-
mission was reviewed within the electronic database. The 
case records of  patients within the stated study period 
were manually reviewed.

It is a standard practice at the institute to advise all 
patients diagnosed with acute diverticulitis to undergo a 
colonoscopy within 8 wk of  discharge so as to exclude a 
co-existent colorectal neoplastic/pre-neoplastic lesion.

Variables collected for each patient
The main presenting symptoms, demographic data, blood 
investigations [white cell count (WCC), neutrophil count 
and C-reactive protein (CRP) levels], computed tomogra-
phy (CT) scan, and length of  hospital stay were recorded. 

The basis for diagnosis of  the episode as acute diver-
ticulitis, viz., clinical impression, radiological features or a 
combination of  both, was noted. The management of  each 
patient was also assessed as to whether they required only 
conservative treatment with antibiotics, or whether more in-
vasive procedures (e.g., percutaneous drainage of  diverticu-
lar abscess or surgery) were needed. In case of  patients with 
recurrent diverticulitis, only the first episode was included 
in this analysis. The CT scan images of  the abdomen were 
assessed with regards to the following features; presence 
and location of  the diverticulae, signs of  acute inflamma-

tion, and the presence of  intra-abdominal complications, e.g., 
perforation or abscess formation. The severity of  diverticu-
litis was graded according to the European Association for 
Endoscopic Surgery classification[13]. 

Additionally, complete data of  the colonoscopic pro-
cedures were recorded. The colonoscopy reports were as-
sessed with regards to: the time interval between the epi-
sode of  acute diverticulitis and the colonoscopy, as well 
as the presence and location of  any diverticulae, colitis, 
polyps, or cancer. The histological results were reviewed 
for polypectomies or biopsies performed. In patients in 
whom a colonoscopy was not performed, the reason for 
this was determined.

The operative notes, in patients who underwent sur-
gery, were assessed for the details of  the operation (elec-
tive or emergency; and the intra-operative findings). If  
bowel resections were performed, the histologic results 
were reviewed for the presence of  diverticulitis and/or 
cancer.

Patient excluded from the study
Patients who had episodes of  per rectal bleeding since 
the investigation for this group of  patients would nor-
mally include colonoscopy to exclude bowel cancer. 

RESULTS 
A total of  219 patients were diagnosed with acute diver-
ticulitis from July 2007 until June 2011. There were 114 
males and 105 females respectively, with a median age 
of  60 (range 24-93) years. The median length of  hospital 
stay was 3.5 d (range 1-58 d). The inflammatory markers 
were raised with median WCC of  11.4 × 10-9/L and CRP 
of  72.5 mg/L respectively. There were 129 (58.9%), 30 
(13.7%) and 40 (18.3%) patients respectively with grade 
Ⅰ, Ⅱ and Ⅲ diverticulitis according to the European 
Association for Endoscopic Surgery diverticulitis sever-
ity classification. Details of  severity of  diverticulitis were 
not available for 20 (9.1%) patients. 196 (89%) patients 
were managed conservatively, whilst 23 (11%) patients 
required emergency surgery for complicated diverticulitis; 
Hartman’s procedure (n = 5), anterior resection with loop 
stoma (n = 5), right hemi-colectomy for right sided diver-
ticulitis (n = 1), open/laparoscopic washout of  abscesses 
(n = 4), and no data available (n = 8). 

Patients who had colonoscopy
A total of  139 (63.5%) patients had follow-up screening 
colonoscopy. The median time lapse between the episode 
of  acute diverticulitis and the colonoscopy was 8 wk (range 
1-66). During colonoscopy, diverticulosis was confirmed 
in 120 (86%) of  the patients. Of  the 19 (14%) patients 
whose colonoscopy did not show diverticular disease, 8 
had been diagnosed with diverticulitis on CT scan while 
the other 11 had been labelled to have acute diverticulitis 
based on clinical presentation and laboratory parameters. 
Five (4%) patients had inflammatory strictures secondary 
to the diverticulitis found during colonoscopy. 
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Table 1 provides a complete depiction of  the find-
ings of  139 patients who underwent colonoscopy. No 
colorectal cancer was found during the screening colo-
noscopy in all 139 patients.  Polyps were discovered in 21 
(15%) patients, of  which 14 (10%) had tubular/villous 
adenomas and 3 (2.2%) had benign hyperplastic polyps. 
The polyps could not be retrieved in 4 (2.9%) patients 
and so no histological information was available. Of  the 
14 patients with adenomatous polyps, 13 (93%) had pol-
yps excised from the recto-sigmoid area while 1 patient 
had a polyp excised from the descending colon. 

Patients who did not have screening colonoscopy
There were 43 (19.3%) patients who did not have screen-
ing colonoscopy for various reasons as shown in Table 2. 

Miscellaneous
Eighteen (8.2%) patients elected to be treated and fol-
lowed-up by their private doctor, and therefore no further 
reports were available. Nineteen (8.7%) patients did not 
return for their colonoscopy or outpatient appointment, 
and therefore were lost to follow-up. 

DISCUSSION
The data from our study indicate that 14 (10%) of  the 139 
patients with acute diverticulitis who subsequently had a 
screening colonoscopy had colorectal polyps removed, 
all of  which originated from the left colon. No colorectal 
cancer was found in this cohort of  patients. Other studies 
have reported an incidence of  6%-10% and 1%-2% for 
colorectal polyps and cancer, respectively[8,10,12]. 

Several clinical practice guidelines have been pub-
lished in recent years on the indications for colonoscopy, 
some of  which include lower gastro-intestinal bleeding, 
unexplained iron-deficiency anaemia, patients with sig-
nificant family history of  colorectal cancer, and inherited 
colorectal cancer syndromes, e.g., familial adenomatous 
polyposis (FAP) and hereditary non-polyposis colorectal 
cancer (HNPCC)[14-16]. However acute diverticulitis is not 
listed as an indication for screening colonoscopy to ex-
clude colorectal cancer. 

There is evidence of  a significant association between 
diverticular disease and colorectal polyps[17-19], and re-
search has shown that removal of  adenomatous polyps 
significantly reduces the incidence of  colorectal can-
cer[20-22]. Therefore routine colonoscopy after diverticulitis 
may facilitate early detection of  these polyps, the removal 
of  which may reduce the risk of  developing a future 
cancer. On the other hand the association between di-
verticulitis and colorectal cancer is unclear; some authors 
reported a positive correlation and supported routine 
screening colonoscopy[8,9], whilst the others have not[10-12]. 

Colonoscopy in patients after an episode of  acute 
diverticulitis is not without risks. The risk of  perforation 
during colonoscopy in the general population has been 
report to be about 0.1%[23]. Patients with diverticulitis have 
higher risk of  complications as the nature of  their disease 
makes the colonoscopy more difficult with strictures, 
spasms, muscular hypertrophy and colonic fixation[24]. 

It would be more useful to identify risk factors that 
could better categorize the patients with diverticulitis who 
have an increased risk of  having colorectal adenomas or 
cancer, and therefore warrant a colonoscopy. A recently 
published article reported that the risks of  cancer was 
higher in patients with CT diagnosed left sided diverticuli-
tis complicated by abscess [odds ratio (OR) = 6.7, 95%CI: 
2.4-18.7], local perforation (OR = 4, 95%CI: 1.1-14.9) or 
fistula (OR = 18, 95%CI: 5.1-63.7)[8]. There are at least 
2 other reports in the literature showing evidence of  a 
higher incidence of  left sided colon cancer in patients 
with diverticulitis[10,11]. Data from our own study showed 
that almost all of  the adenomatous polyps (13 out of  14 
patients) originated from the recto-sigmoid area, while the 
last one originated from the descending colon. 

An alternative option worth considering is performing 
a flexible sigmoidoscopy instead of  a full colonoscopy. A 
flexible sigmoidoscopy has the advantage of  having less 
risks as it is easier to perform and can be done without 
sedation. In addition patients do not need to take a full 
bowel preparation; instead 1-2 rectal enemas can usually 
clear the left colon enough to provide satisfactory views. 
It can also be more cost-effective as the cost according 
to the current Australian Medicare Benefit Schedule[25] 
for a flexible sigmoidoscopy is $109.25, which is less than 
half  that of  a colonoscopy ($328.10). CT colonography 
is another option as it does not carry the risk of  bowel 
perforation as colonoscopy does. Although CT colonog-
raphy is a relatively new radio-imaging modality, there is 
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Table 1  Colorectal polyps and cancer detection in 139 
patients who had screening colonoscopy

Polyps   n (%)

   Yes   21 (15)
   No 116 (84)
   N/A     2 (1)
Histology 
   Tubular adenoma     4 (2.9)
   Tubular adenoma with low grade dysplasia     7 (5)
   Tubulovillous adenoma     2 (1.4)
   Sessile serrated adenoma     1 (0.7)
   Others including benign polyps     3 (2.2)
   N/A     4 (2.9)

N/A: Not available.

Table 2  Patient whose colonoscopy did not occur

Reasons no colonoscopy was arranged  n (%)

   Advanced age and severe co-morbidities   7 (16)
   Had diverticulosis confirmed on colonoscopy previously   7 (16)
   Emergency surgery   3 (7)
   Deceased   3 (7)
   Discharged directly from the emergency department   5 (12)
   Transferred to another hospital   1 (2)
   Unknown 17 (40)



increasing evidence that it is useful for the screening of  
colorectal cancer. A recently published meta-analysis of  
CT colonography for the detection of  colorectal cancer 
showed a sensitivity of  96%[26]. There is no data currently 
available on the usefulness of  CT colonography as a 
screening tool for colorectal cancer in patients with acute 
diverticulitis, and therefore there is a need for further 
investigation in this area. The cost for a CT colonogra-
phy ($600) according to the Australian Medicare Benefit 
Schedules is much higher than those of  a colonoscopy 
or a flexible sigmoidoscopy. Therefore, further studies 
are required to investigate the cost-effectiveness of  CT 
colonography in comparison to colonoscopy or flexible 
sigmoidoscopy as a screening tool for colorectal cancer in 
patient with diverticulitis. 

In conclusion, based on the findings of  our study, the 
detection of  colorectal cancer in patients undergoing rou-
tine colonoscopy following an acute episode of  diverticu-
litis is rare. However, colonic polyps in the left colon are 
noted. Thus, a flexible sigmoidoscopy in patients without 
a family history of  bowel cancer (sporadic or as part of  a 
familial syndrome) could be a viable and possibly a time- 
and cost-effective option. In patients with a family his-
tory of  colorectal cancer or those in whom pre-malignant 
polyps (serrated adenomas, tubulo-villous adenomas with 
moderate or high grade dysplasia) or many polyps are en-
countered in the recto-sigmoid region, a full colonoscopy 
would be justified. 
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