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Abstract

Peritoneal washing is now part of the standard clinical
practice in several abdominal and pelvic neoplasias.
However, in colorectal cancer surgery, intra-peritoneal
free cancer cells (IFCC) presence is not routinely in-
vestigated and their prognostic meaning is still unclear.
When peritoneal washing results are positive for the
presence of IFCC a worse outcome is usually expected
in these colorectal cancer operated patients, but it what
is not clear is whether it is associated with an increased
risk of local recurrence. It is authors’ belief that one
of the main reasons why IFCC are not researched as
integral part of the routine staging system for colon
cancer is that there still isn't a diagnostic or detection
method with enough sensibility and specificity. Ho-
wever, the potential clinical implications of a routine
research for the presence IFCC in colon neoplasias are
enormous: not only to obtain a more accurate clinical
staging but also to offer different therapy protocols,
based on the presence of IFCC. Based on this, adjuvant
chemotherapy could be offered to those patients found
to be positive for IFCC; also, protocols of proactive in-
traperitoneal chemotherapy could be applied. Although
presence of IFCC appears to have a valid prognostic
significance, further studies are needed to standardize
detection and examination procedures, to determine
if there are and which are the stages more likely to
benefit from routine search for IFCC.

Key words: Colorectal cancer; Cytology; Free cancer
cells; Peritoneal recurrence; Proactive treatment

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.
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intra-peritoneal free cancer cells (IFCC) in the surgical
practice for colorectal cancer. Prognostic significance
of IFCC in colorectal cancer patients is still not clear.
Several studies have been published but detection
systems are still highly heterogeneous and results
remain misleading. Peritoneal cytology could be useful
in early-stage cancers to identify subsets of patients
with potential worse prognosis, who may be good
candidates for adjuvant treatment or even prophylactic
intraperitoneal chemotherapy. Current available
data need stronger validation to include IFCC in the
routine staging protocols of colorectal cancer patients.
However, it is the authors’ belief that cancer cells found
free in the peritoneum of patients with colon cancer,
must have a biological and a clinical role. The means of
detection based on real time polymerase chain reaction,
will surely add power to conventional cytology and
with the improvement in sensibility of the methods the
clinical role of IFCC could eventually become clear. New
therapy protocols might be applied.

Sibio S, Fiorani C, Stolfi C, Divizia A, Pezzuto R, Montagnese
F, Bagaglini G, Sammartino P, Sica GS. Detection methods
and clinical significance of free peritoneal tumor cells found
during colorectal cancer surgery. World J Gastrointest Surg
2015; 7(9): 178-184 Available from: URL: http://www.
wjgnet.com/1948-9366/full/v7/i9/178.htm DOI: http://dx.doi.
org/10.4240/wjgs.v7.19.178

INTRODUCTION

Worldwide, colorectal cancer is the third most prevalent
malignancy accounting for over 1 million new cases per
year with more than 500000 deaths'™. Incidence in
Europe exceeds 400000 per year?,

More than 25%-35% of patients with either early
or advanced colorectal cancer will develop peritoneal
recurrence alone after a first line treatment; peritoneal
carcinomatosis is present in up to 44% of patients with
recurrent colorectal cancer; the presence of synchronous
or metachronous peritoneal metastasis is associated
with poor prognosis™* accounting for more than one
third of all deaths.

Despite recent advances in gaining a thorough
knowledge of clinical, biological and pathological behavior
of colorectal cancer, the most commonly used staging
systems for colorectal cancer are the Tumor-Node-
Metastasis (TNM) and the modified Duke’s staging
systems®”), Expected prognosis, treatment choice and
adjuvant chemotherapy are based on results provided
by these staging systems which consider the local
extension of the disease, the lymph nodes involvement
and the eventual presence of distant metastases™®.

Both these staging systems are highly heterogeneous
within each stage, sometimes resulting in very different
prognosis for patients that share the same stage. This is
particularly true in patients in stage II and I and it
may explain why also patients with early stage cancers
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could develop local or distant recurrence. Furthermore,
according to this staging procedure, early stage pati-
ents are not appropriate candidates for adjuvant
chemotherapy even though the probability of peritoneal
recurrence in these patients seems to be equal to those
with more advanced cancers.

Recent studies identified only a limited subset of
patients suitable for the extensive surgical treatment
and the intraperitoneal heated chemotherapy (HIPEC)
with promising results in terms of both recovery from
disease and overall survival'**'®, Nevertheless, ten
years survival in this limited cohort of patients appears
to be a disappointing accomplishment in most qualified
studies, in 10% of patients'”’. More recently extensive
surgery and HIPEC has been proposed to prevent
peritoneal recurrence in selected cases found to have
advanced mucinous cancers with positive peritoneal
lavage: although the first results seem promising, such
an approach is still merely investigational™®>®,

Peritoneal cytology from peritoneal lavage is routinely
performed in in staging esophageal - gastric and
pancreatic malignancies and it has a definitive prognostic
role in ovarian cancer’® . Free intra-peritoneal cancer
cells (IFCC) dissemination can occur either spontaneously
or because of surgical manipulation, and follows a
complex mechanism of circulation, adhesion and invasion
of peritoneal surfaces.

MECHANISM OF PERITONEAL
SHEDDING, CIRCULATION AND SEEDING
OF CANCER CELLS

IFCC are found in peritoneal washing of as much as
25% of colorectal cancer patients™’), Mechanisms of
seeding and the cascade of events, which may lead to
their adhesion to peritoneal surface and subsequent
peritoneal metastasis development, consist in several
well-defined steps. Detachment of cells from primary
tumor is the first and it can occur spontaneously. Down
regulation of cell adhesion molecules CAMs, such as
E-cadherin, associated with high interstitial pressure
due to the lack of a well organized lymphatic drainage
inside the tumor explains this mechanism, which is
effective just when the tumor involves the colon serosal
surface (T3) or when spontaneous bowel perforation
occurs®**,

Surgery itself represents a highly effective mechanism
to (that favors) peritoneal cancer spread. Theoretically,
even when tumor’s manipulation is limited, tumor spill is
possible from blood or lymphatic vessels section®”. This
cells show proliferation and invasive potentials and are
capable of developing metastasis. Once detached, cells
follow well known peritoneal routes which are the same
of peritoneal fluid drainage and reabsorption, driven by
gravity force, diaphragmatic excursion and mesenteric
reflections, towards and from the pelvis, along the right
para-colic gutter and the sub-diaphragmatic space.
Moreover, tumor cells showed inherent motility™", An-
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other possible iatrogenic mechanism of free cancer
cells spilling and diffusion could be associated with
the laparoscopic technique® . However, large clinical
trials found no differences in peritoneal recurrence risk
between open and laparoscopic surgery for colorectal
cancer, possibly because the carbon dioxide potential
effect is minimized by the reduced peritoneal trauma of
the laparoscopic access™. A preferred location for free
tumor cells seeding is represented by the omentum
because of its discontinuous mesothelial lining and the
presence of milky spots.

Surgery contributes to tumor cells spilling and adhe-
sion even by other post surgical physiological effects:
Post-operative tissue inflammation and wound healing
is mediated by macrophages which produce an array
of mediators able to enhance tumor growth, while
pro-inflammatory cytokines enhance mesothelial
adhesion molecules expression. Even fibrin can entrap
tumor cells during the wound healing process. After
mesothelial adhesion, tumor cells become able to pass
through the peritoneal discontinuity areas or even to
promote mesothelial cells apoptosis as well®*". Matrix
metalloproteinases inhibition seems also to be associated
with extracellular matrix degradation, thus allowing
tumor cells invasion of layers.

IFCC DETECTION METHODS

Several studies tried to detect IFCC immediately before
and after curative surgery for colorectal cancer®*”, using
different methods and arrays with different sensitivity. A
recent large review on this issue by Mohan et af*® revised
18 studies out of 3805 found, on 3197 colorectal cancer
patients; large heterogenicity was found in peritoneal
washing methods in terms of volume and solutions,
timing of washing, and laboratory techniques. Most used
techniques include conventional cytology, immunological
or radio-immunoassays methods, molecular techniques
as real time or endpoint polymerase chain reaction (PCR).
Heterogeneity of peritoneal washing techniques, timing
and samples analysis accounts for the main issue in
clarifying the impact of intraperitoneal free cancer cells
on prognosis and risk to develop peritoneal recurrence in
colorectal cancer patientst®”.,

Disseminated intraperitoneal cancer cells in colorectal
cancer patients may be detected using a range of
techniques including examination of peritoneal fluid
using conventional cytology, cytology following immune-
marker staining, PCR or immunocytochemistry.

The timing of the detection may vary and can occur
either pre or post-tumor resection™”.

CONVENTIONAL CYTOLOGY AND
CYTOLOGY FOLLOWING IMMUNE-
MARKERS STAINING

Peritoneal cytology can be performed without lavage
when free peritoneal fluid is present. In the absence
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of peritoneal fluid, a lavage with saline serum (NaCl
0.9%) is needed. The volume of fluid used is extremely
variable, ranging from 50 to 1000 mL, but most authors
use a small amount of liquid (100-200 mL) delivered
around the tumor, where most cells are usually found.
Wet fixed direct smears are prepared from the aspirated
material after centrifugation and discarding the supe-
rnatant. Two or three slides are fixed immediately to
prevent cell degeneration. Papanicolaou is a highly sui-
table staining method also to sediment preparations
from fluids. It offers a great advantage with regard to
comparative cell studies in histological sections. However
Hematoxylin-Eosin, May-Griinwald-Giemsa, Diff-Quik,
and other staining methods are also used.

Cyto-centrifuge preparation is recommended for
small amounts of fluid with sparse cellular content. Thin
layer preparation (cytospin, ThinPrep, and others) is
becoming more and more popular. The method may be
preferred for adjacent analyses. The remaining cellular
material should be retained and stored at 4 °C, mixed
up with a certain amount of the supernatant.

Adenocarcinoma of the large bowel may be
suggested by those cases that display small and large
compact irregular papillary clusters. The epithelial
glandular cells are large and cylindrical, and show a
palisade arrangement.

Immuno-stains for CK7 and CK20 expression yield a
negative and a positive staining result, respectively™***.

IMMUNO-CYTOCHEMISTRY

Immuno-cytochemical methods are based on the
staining of tumor cells using specific antibodies against
tissue (tumor) specific antigens. Target antigens
include EpCAM members of the cytokeratin family or
other antigens, which are overexpressed on tumor
cells (HER2-neu or MUC-1) but not on other normal
cells. These antibodies are either directly labeled
with horseradish peroxidase, alkaline phosphatase or
fluorescent proteins, or otherwise the antigen-antibody
complex is visualized by a labeled second antibody, as
in the alkaline phosphatase anti-alkaline phosphatase
method. To discriminate between malignant cells
and non-specifically stained non-malignant cells, an
additional evaluation step that includes morphological
criteria and/or an additional counterstaining is necessary.
This step employs a second tumor cell-specific antigen
or an antibody against a CD marker as CD45. During
the last years several computeraided search systems
have been developed which are used for scanning
of microscope slide analysis. Enriched fractions are
commonly centrifuged onto microscope slides (cytospins)
for immune-cytochemical detections.

PCR-BASED METHODS

PCR-based methods are widely used for the detection
of IFCC, targeting both DNA and RNA markers. DNA is
generally stable and independent of the transcription
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Figure 1 Patterns of expression of matrix metallo-proteinase-7 RNA transcripts in 47 peritoneal washing samples taken from 47 patients who had

undergone surgery for colorectal cancer™™”, MMP: Matrix metallo-proteinase.

mechanism of the cell. DNA markers are used based
on specific genetic abnormalities that occur in certain
types of cancers, although it has been reported that,
at least in some cases, disseminated tumor cells are
not necessarily clonal to the primary tumor. In general,
few chromosomal alterations specifically characterize
certain types of cancer, or even are frequent enough
to serve as molecular markers. The most frequently
encountered genomic alterations in colorectal cancer,
commonly used for the detection of free peritoneal
cancer cells, include mutations in k-Ras and p53 genes,
sometimes investigated together with mRNA markers.
More specifically, the detection of occult tumor cells
engages targeting of tumor specific mMRNA, meaning
mRNA that encodes for antigens that are specific either
for the malignant phenotype or for the normal tissue.
The use of MRNA markers is based on the notion that
tumor cells continue to display the same pattern of
antigen expression as their normal tissue of origin.
Once released from malignant cells, mRNA is relatively
unstable; therefore, once detected, mRNA markers are
indicative of the presence of viable tumor cells in the
examined sample!*.

In a recent meta-analysis, positive peritoneal wash-
ing was seen as an independent prognostic factor for
poor survival and was associated with a greater risk of
both local and systemic recurrence in colorectal cancer
patients™. Yield rates of intraperitoneal neoplastic
cells ranged from 5% to 40% depending on the
methods and on the time of detection. In general,
immunocytochemistry appears to result in a far greater
yield of intraperitoneal neoplastic cells than either PCR
or cytopathology. Furthermore it must be considered
that immunocytochemistry (along with other histological
staining techniques) is subjective and depends on the
strength of cellular staining, while PCR-based methods
have inherent problems as they detect DNA, not
viable cells, and cannot delineate cancerous cells from
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nonmalignant cells or cellular debris.

However, several cancer cell proteins may be ide-
ntified by mean of PCR based methods, such as the
matrix metallo-proteinase (MMP) class and specifically
the MMP-7 (Figure 1) which has been recently proved
a highly sensible predictive factor involved in colorectal
cancer recurrence after curative treatment. In a recent
article by Sica et al** expression of MMP-7 on IFCC
correlated with higher recurrence rate after curative
surgery for colorectal cancer and worse prognosis*’.
Patterns of expression of MMP-7 RNA transcripts in
a sample of 47 patients who underwent surgery for
colorectal cancer are shown in Figure 1.

CLINICAL AND PROGNOSTIC
SIGNIFICANCE

In the last ten years, several studies attempted to state
the prognostic and clinical meaning of free peritoneal
cancer cells found during colorectal cancer surgery,
investigating either their presence and prognostic
impact[26,38-40,42,43,46] .

If their clinical importance in gastric cancer has been
clearly identified™*Y, results from this large series of
studies on colorectal cancer are misleading. The first
concern has to be moved to the large heterogeneity
of detection techniques used: If conventional cytology
appears to be very sensitive, easily applicable and low
costing, its specificity is low, yielding positive results
in 4% to 35.5% of series, also providing for a 2% of
inconclusive examinations*”. Immunoassays and PCR
seem to be more specific as well as more expensive
and subject to laboratory availability™”.

This variability partially explains the differences in
results from the studies. A recently closed large trial
by French authors, based on 1364 patients, found no
relationship between positive cytology and incidence
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of recurrence and no predictive value regarding the
development of peritoneal carcinomatosis. In this study
positive cytology correlated with depth of invasion
of colorectal wall, synchronous presence of minimal
peritoneal carcinomatosis, lymph nodes metastasis,
presence of ascites or not radical surgery; this reflected
on survival analysis which led to worse survival in
patients with positive cytology (P < 0.001) in univariate
analysis although it didn't reach statistical significance
as independent prognostic factor’*®). Otherwise, other
studies found higher risk of overall and loco-regional
recurrence when peritoneal free cancer cells are
found™ as well as predictive of poorer outcome®™®,

Two studies showed that poorer outcomes are asso-
ciated with positive post resection washing compared to
positive pre-resection one, in terms of recurrence®™ and
survival®®,

In most studies, increasing disease staging correspond
to higher rates of positive cytology™ although they
can be detected also in early stage patients™, mostly
in stage 2, where Lloyd et al®® found worse survival
among stage 2 patients with positive cytology rather
than negative ones.

Some authors found correlation between positive
cytology and poorly differentiated cancers™ while the
correlation with mucinous or signet ring cells histology
remains unclear, even because these histological types
are mostly found in advanced stage diseases.

When positive cytology is found, a prophylactic intra-
peritoneal chemotherapy may be considered in selected
cases within clinical trials.

This proactive treatment is proposed in order to
prevent peritoneal diffusion in colorectal cancer patients
at high risk of peritoneal metastasis. The risk factors
which were identified are as follow: Mucinous or signet
ring cell hystologies, T3/T4 or perforated tumors and
positive peritoneal cytology.

Two recent comparative studies by Sammartino
et al*®**! showed that on a sample of 25 patients
affected by colorectal cancer at high risk of peritoneal
metastasis, a more aggressive surgical treatment
including omentectomy, appendectomy, hepatic round
ligament resection and oophorectomy in non-fertile
women, associated with prophylactic intraperitoneal
hyperthermic chemotherapy led to better disease free
survival and lower peritoneal recurrence rates!®2%, It
is clear, at this point, that peritoneal washing should
become a standardized procedure and that the clinical
implications of IFCC are potentially enormous. Effort
should be spent on obtaining reliable results in terms of
sensibility and specificity of the methods of analysis.

CONCLUSION

Positive peritoneal washing for IFCC is associated with
worse outcome in colorectal cancer patients, however
it is not clear whether it is associated with an increased
risk of local recurrence or not. IFCC can be found in
advanced stage or in the acute setting (occlusion or
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perforation). However, positive cytology can occur also
in colorectal cancer at an earlier stage (especially TNM
stage II patients) and it could affect the strategic plan of
treatment. Nevertheless, available data still do not allow
to include peritoneal washing and cytology as routine
procedures procedures in staging colorectal cancer.

Potentially, peritoneal washing could improve the
outcome of those selected patients with apparent early
stage colorectal cancer, to receive adjuvant chemotherapy.

Patients with positive cytology may also become
candidates to receive proactive intraperitoneal chemo-
therapy.

Peritoneal washing examination techniques must
be improved in order to achieve a better sensitivity. It
is the authors’ belief that until a proper reliable tumor
marker for RT-PCR will be identified, probably the most
suitable procedure remains conventional cytology.
However, giving the recent studies in this direction it
is desirable that highly sensible proteins such as the
MMP class and specifically the MMP-7 are employed to
increase the specificity of conventional cytology™.

Further studies are needed to standardize detection
and examination procedures, to determine if there
are and which are the stages more likely to benefit
from routine search for IFCC in the view of offering a
proactive management, keeping in mind what Benjamin
Franklin once stated: “an ounce of prevention is worth a
pound of cure”.
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Abstract

The dissemination of laparoscopic colorectal surgery
(LCS) has been slow despite increasing evidence for
the clinical benefits, with a prolonged learning curve
being one of the main restrictions for a prompt uptake.
Performing advanced laparoscopic procedures requires
dedicated surgical skills and new simulation methods
designed precisely for LCS have been established: These
include virtual reality simulators, box trainers, animal and
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human tissue and synthetic materials. Studies have even
demonstrated an improvement in trainees’ laparoscopic
skills in the actual operating room and a staged approach
to surgical simulation with a combination of various
training methods should be mandatory in every colorectal
training program. The learning curve for LCS could be
reduced through practice and skills development in a
riskfree setting.

Key words: Surgical simulation; Laparoscopic surgery;
Surgical training; Colorectal surgery

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Performing advanced laparoscopic procedures
requires dedicated surgical skills and new simulation
methods tailored precisely for laparoscopic colorectal
surgery (LCS) have been established. This review
focuses on a very actual topic in gastrointestinal surgery:
The learning curve in minimally invasive surgery and the
need for mechanisms to shorten the time needed for
a trainee surgeon to safely move towards independent
practice. This review article critically analyses the current
role of simulation for LCS training.
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Available from: URL: http://www.wjgnet.com/1948-9366/full/
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INTRODUCTION

Laparoscopic colorectal surgery (LCS) has been incr-
easingly applied because of its many advantages over
conventional surgery, including reduced postoperative
pain, earlier recovery of bowel function and shorter
hospital stay™.

Despite the evidence for the clinical benefits of LCS

September 27, 2015 | Volume 7 | Issue 9 |



Celentano V. Simulation in colorectal surgery

and its oncologic safety™™?, the dissemination of this
technique has been hesitant, one of the main constraints
for a swift uptake being an extended learning curve™.

The high level of technical complexity associated with
laparoscopic colectomies was held partially responsible
for its relatively low adoption rate when compared with
other laparoscopic operations™® and learning curves
have been estimated as being between 30 and 60
cases'”® with the need to acquire specific skills dissimilar
to those used during conventional surgery™.

LCS is a technically challenging procedure, frequently
being self-taught by senior surgeons!'®, despite there
is available evidence that the absence of appropriate
training may lead to patient safety compromise*’,

Nowadays, trainee surgeons are required to gather
more technical skills in less time'™?: Research has demon-
strated a deficiency of successful performance of enough
critical laparoscopic colorectal cases by trainees!™**%,

The proportion of operations undertaken by surgical
trainees has reduced in the past decade™® as they spend
less time in theatre and more time covering nights and
acute admissions"®"”,

This gap between expected level and actual
practice!™® has promoted the use of advanced training in
laparoscopic colorectal surgery, with the evident need to
improve the training opportunities available to trainees
out-of-hours. Aim of this review is to summarize the
different simulation strategies currently available for
LCS training and the evidence demonstrating their
advantages for colorectal trainees.

NEW CHALLENGE FOR SURGICAL
TRAINING

Surgical training has traditionally been one of appre-
nticeship, based on a Halsted’s “see one, do one,
teach one” classic scheme™ where the surgical trainee
learns to perform surgery under the supervision of an
experienced surgeon.

Performing laparoscopic procedures requires special
surgical skills to overcome the technical difficulties that
it presents (Table 1), which include two-dimensional
vision with loss of depth perception, less range of motion
of the instruments when compared with open surgery,
impaired tactile sensation, and the disparity between
visual and proprioceptive feedback known as the fulcrum
effect!®*?, Laparoscopic surgery is difficult to learn
by observation and practice alone®™ and competency
requires dedicated training and mentoring™*.

Moreover, augmented rates of adverse clinical
outcomes at the beginning of the learning curve introduce
ethical questions and emphasize the demand for
mechanisms to decrease complications and unnecessary
conversions to open surgery during the early stage of
independent practice. As it is no longer accepted that
surgeons acquire experience at the expense of patient
safety, patients should not be exposed to the opportunity
of harm when other training approaches are available for
skill acquisition.
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Table 1 Distinctive features and challenges of laparoscopic
surgery™®®!

Features Challenges

Two dimensional vision Reduced perception of depth

A disturbed eye-hand-target axis Decreases ergonomy and
dexterity
Long and inflexible instruments Natural hand tremor magnified
Rigid instruments with five degrees of Decreased dexterity and range
freedom of motion
Fixed abdominal entry points Limited freedom of motion and
movement of the instrument:
The fulcrum effect
Camera instability Increased fatigue

Limited tactile feedback Decreases dexterity

It has also been demonstrated that the surgical
theatre can be a suboptimal place for beginner leaming as
high stress leads to deleterious effects on performance™
and surgical training in the operating room implicates
additional cost, estimated in approximately United States
$47979 per year per trainee®.,

Concerns regarding cost, time, schedule restriction and
safety have arisen and this forced surgeons to innovate
and develop new methods of surgical training®** and
it became obvious that the learning curve must be
abbreviated by learning outside of the surgical theatre!®”.

Committed practice on simulators corresponds with
improved operative times and efficiency of movement
for minimally invasive cholecystectomy. These results
indicate that the learning curve for LCS may be reduced
with this approach®”, However, colonic and rectal
resections performed laparoscopically are retained to be
more difficult than a cholecystectomy as they involve
added challenges like the need to operate within multiple
quadrants in the abdominal cavity, the dissection of
inflamed or obliterated tissue planes, and the safe
mobilization of the bowel from confined spaces. LCS
training is obviously less adapt to simple box trainers
because of the necessity to work in multiple quadrants,
transect and extract often large bulky specimens, and
perform bowel anastomosis: Advanced surgery needs
advanced simulation training.

Laparoscopic training not only has changed the tradi-
tional perspective challenging the Haldsted’s one century
old apprenticeship model®", but has also induced a
prompt development of simulation techniques given the
versatility of the video environment and the capability to
monitor the motions of the trainees. Adequate training
clearly is the desirable way to prevent and diminish
potential laparoscopic surgical errors?®,

SIMULATION PRACTICE IN LCS

New simulation methods designed peculiarly for LCS
have been established (Table 2). These embrace a
combination of virtual reality simulators and box trainers,
animal and human tissue, and synthetic materials®*>¢,
Traditionally, animal and human cadaver training
models have been utilized to improve spatial perception
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Table 2 Characteristics of the different types of simulators

Type of simulator Main features

Box trainers Low-cost, portable, can be used
repatedly by multiple users. Used to
teach basic laparoscopic skills: hand-
eye coordination, cutting, suturing,
bimanual dexterity. Provide sensory
feedback
Requires direct observation and
supervision by a trainer
Record several procedure metrics
providing feedback to trainees.

Virtual reality simulators

Recording of training performance for
objective evidence of skill performance.
Minor degree of sensory feedback and
higher initial are the main disadvantages
Hybrid models Reduced costs compared to cadaveric
models. Questionable value of a training
model with an alternative structure
Best anatomic and clinical-like
model. Avaibility is limited and their
use is expensive. Require operative
facilities and a funeral service

Animal and human cadaveric
models

of surgical anatomy™**"; This method of simulation is

outstanding to demonstrate dissection, tissue handling
and complex surgical techniques, but unfortunately,
both these models require very specialized training
environments, are very expensive with limited availability,
and each trainee probably only gets to perform part of
the procedure once.

Box-simulators use laparoscopic instruments set
within a physical box. They provide tactile feedback and
are relatively inexpensive, however require ongoing
maintenance and materials, and require feedback from
an observing trainer for maximum efficacy. Lack of
availability of trainers and dedicated time for feedback
may therefore limit this system.

Virtual reality simulators enable trainees to interface
with a computer-generated environment that reproduces
individual skills or entire procedures. Modern virtual
reality simulators utilize increasingly advanced hardware
and software for complex and realistic simulation: They
have an higher initial cost but are valuable not only as a
training device but also as a tool to assess surgical skills.
In fact they provide pre-task tutorials and feedbacks at
the completion of the procedure on a range of outputs
such as time taken, efficiency of motion and knot
integrity. Virtual reality simulator systems are convenient
for the trainer as performance of the trainee can be
monitored easily and remotely, meaning this system can
be well utilized out-of-hours.

FUTURE PERSPECTIVES

Several studies have demonstrated that training in
laparoscopic techniques in a simulated setting, including
on virtual-reality simulators, has enhanced the capabilities
of the surgical trainees during and beyond the course of
their training®**”, Some studies have even shown an
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amelioration in trainees’ laparoscopic skills in the actual
surgical theatre™*? and it is now largely accepted that
laparoscopic simulation training should be mandatory™*!
to facilitate trainees acquire basic laparoscopic skills, and
a growing consensus by regulation training bodies is
desirable.

Proficiency-based simulator curricula have proven
effective in improving the performance of trainees.
An assessment of baseline skills level on laparoscopic
colectomy for trainee surgeons may be used to fashion
a tailored program dedicated to improve specific compe-
tences and to meet the needs of novice surgeons
according to their specific pre-training skills.

Skills of different complexity can be achieved using
a phased approach and a mixture of distinct simulation
training techniques. Basic surgical competences such
instrument handling and suturing should be developed
in box trainers and virtual reality simulators, while
advanced key steps in complex procedure mastered
using torso-shapped mannequin with synthetic materials.
Finally, as LCS requires cooperation among the surgeon,
the assistants and the operating team personnel,
advanced laparoscopy team training should be done in
animal/cadaver/hybrid labs with a minimal number of
required animals or cadavers.

CONCLUSION

Training in LCS requires specific psychomotor skills that
trainee surgeons are required to gather in less time.
Simulation may offer a safe, reproducible environment
for development of technical skills and procedural
knowledge. The learning curve for LCS could be reduced
through practice and skills development in a risk-free
setting and a staged approach to simulation training
should be mandatory in every colorectal training
program.
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Abstract

Afferent loop obstruction is a purely mechanical comp-
lication that infrequently occurs following construction
of a gastrojejunostomy. The operations most commonly
associated with this complication are gastrectomy
with Billroth II or Roux-en-Y reconstruction, and
pancreaticoduodenectomy with conventional loop or
Roux-en-Y reconstruction. Etiology of afferent loop
obstruction includes: (1) entrapment, compression
and kinking by postoperative adhesions; (2) internal
herniation, volvulus and intussusception; (3) stenosis
due to ulceration at the gastrojejunostomy site and
radiation enteritis of the afferent loop; (4) cancer
recurrence; and (5) enteroliths, bezoars and foreign
bodies. Acute afferent loop obstruction is associated with
complete obstruction of the afferent loop and represents
a surgical emergency, whereas chronic afferent loop
obstruction is associated with partial obstruction.
Abdominal multiple detector computed tomography is
the diagnostic study of choice. CT appearance of the
obstructed afferent loop consists of a C-shaped, fluid-
filled tubular mass located in the midline between the
abdominal aorta and the superior mesenteric artery with
valvulae conniventes projecting into the lumen. The
cornerstone of treatment is surgery. Surgery includes:
(1) adhesiolysis and reconstruction for benign causes;
and (2) by-pass or excision and reconstruction for ma-
lignant causes. However, endoscopic enteral stenting,
transhepatic percutaneous enteral stenting and direct
percutaneous tube enterostomy have the principal role
in management of malignant and radiation-induced
obstruction. Nevertheless, considerable limitations exist
as a former Roux-en-Y reconstruction limits endoscopic
access to the afferent loop and percutaneous appro-
aches for enteral stenting and tube enterostomy have
only been reported in the literature as isolated cases.

Key words: Afferent loop; Obstruction; Reoperation;
Endoscopy; Enterostomy

September 27, 2015 | Volume 7 | Issue 9 |



© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Management strategy of afferent loop
obstruction (ALO) depends on: (1) the benign or
malignant nature of the obstruction. ALO caused by
a benign lesion needs definitive repair of the primary
cause by surgery. ALO caused by a malignant lesion
needs palliative treatment (percutaneous and endoscopic
interventions, by-pass surgery) or excision; and (2) the
site of obstruction. An obstruction at the inframesocolic
portion of the afferent loop can be easily reconstructed,
whereas an obstruction at the supramesocolic portion
needs copious mobilization and may require revision
of the hepaticojejunostomy or pancreaticojejunostomy
and/or a modified Puestow procedure in the setting of a
preceded pancreaticoduodenectomy.

Blouhos K, Boulas KA, Tsalis K, Hatzigeorgiadis A. Man-
agement of afferent loop obstruction: Reoperation or endoscopic
and percutaneous interventions? World J Gastrointest Surg
2015; 7(9): 190-195 Available from: URL: http://www.wjgnet.
com/1948-9366/full/v7/i9/190.htm DOI: http://dx.doi.org/10.4240/
wjgs.v7.19.190

DEFINITIONS

Creation of a gastrojejunostomy leaves a segment of
proximal small bowel, most commonly consisting of
duodenum and proximal jejunum, lying upstream from
the gastrojejunostomy. This limb of intestine conducts bile,
pancreatic juices, and other proximal intestinal secretions
toward the gastrojejunostomy and is termed the afferent
loop™. Afferent loop obstruction (ALO) is a purely
mechanical complication that infrequently occurs following
construction of a gastrojejunostomy. The operations most
commonly associated with this complication include total
gastrectomy with loop esophagojejunostomy and simple
or pouch Roux-en-Y reconstruction, partial gastrectomy
with Billroth II and Roux-en-Y reconstruction, and
pancreaticoduodenectomy with conventional loop and
Roux-en-Y reconstruction performed for treatment of
benign and malignant causes™.

ETIOLOGY

Causes of ALO include: (1) Entrapment, compression and
kinking of the afferent loop by postoperative adhesions®’;
(2) Internal herniation, volvulus and intussusception
of the afferent loop™’; (3) Scarring due to marginal
ulceration of the gastrojejunostomy™; (4) Locoregional
recurrence (lymph nodes, peritoneum, gastric remnant,
anastomotic sites)®: (5) Radiation enteritis of the
afferent loop™; and (6) Enteroliths, bezoars and foreign
bodies impacted in the afferent loop™. The causes
of ALO can be classified according to the benign or
malignant nature of the obstructing lesion to emphasize

the presentantion, natural history and management
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of ALO (Table 1). Risk factors for ALO include: (1)
Redundant (longer than 30-40 cm) and antecolic afferent
loops which are more prone to kinking, volvulus, and
entrapment by adhesions; and (2) Improperly closed
mesocolic defects which predispose to internal herniation
of the retrocolic afferent loop™..

INCIDENCE

The incidence of ALO after distal gastrectomy with
Billroth II or Roux-en-Y reconstruction has been reported
to be 0.3%-1.0%"". Although there are several specific
predisposing factors for ALO following laparoscopic ga-
strectomy such as partial omentectomy and antecolic
anastomosis, the incidence of ALO after open and
laparoscopic surgery is similar. Kim et af'"! in their re-
trospective cohort study, reported 4 (1.01%) patients
who developed ALO among 386 gastric cancer patients
submitted to laparoscopic distal gastrectomy with Bi-
lIroth I reconstruction. The interval between the initial
gastrectomy and the operation for ALO ranged from 4
to 540 d (median 33 d). The causes of ALO included
adhesions in 2 patients and internal herniation in 2
patients. All patients recovered following emergency
operationst*l, Aoki et al*? in their retrospective cohort
study, reported 4 (0.2%) patients who developed ALO
among 1908 gastric cancer patients submitted to distal
gastrectomy with Roux-en-Y reconstruction. The causes
of the ALO included internal herniation in two patients,
adhesions in one patient, and peritoneal recurrence in
one patient. The interval between the initial gastrectomy
and emergency operations for ALO ranged from 3 wk to
2 years (median 5 mo). All patients recovered following
emergency operations.

There are limited data on the incidence of ALO after
pancreaticoduodenectomy, especially among long-term
pancreatic cancer survivors (> 2 years). In one of the
few studies in the literature, Pannala et al** evaluated
the incidence of ALO in pancreatic cancer patients su-
bmitted to pancreaticoduodenectomy. Pannala et a/*!
in their retrospective cohort study, reported 24 (13%)
patients who developed ALO among 186 pancreatic
cancer patients treated with pancreaticoduodenectomy.
Median time to diagnosis was 1.2 years (range 0.03-12.3
years). Obstruction was primarily caused by recurrent
pancreatic cancer in 8 patients (33%) and radiation
enteritis of the afferent loop in 9 patients (38%)™.

PATHOPHYSIOLOGY

Symptoms associated with ALO are attributed to the
increased intraluminal pressure and distention due to
accumulation of enteric, biliary and pancreatic secretions
in the partially or completely obstructed afferent loop.
The severity of symptoms mainly depends on the degree
and duration of obstruction*, Acute ALO represents a
closed-loop obstruction and can be complicated by: (1)
Ischemia and gangrene of the completely obstructed
afferent loop with subsequent perforation and peritonitis;
and (2) Ascending cholangitis and pancreatitis. Chronic
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Table 1 Classification of afferent loop obstruction and management strategy

Causes

Management

Benign Intraluminal Foreign bodies
Bezoar
Enteroliths
Intussusception
Intramural Gastrojejunostomy
ulceration
Adhesions

Volvulus

Extrinsic

Internal hernia
Gastric remnant
Anastomotic sites
Lymph nodes

Malignant Recurrence

Peritoneum
Carcinomatosis
Radiation enteritis

Transhepatic percutaneous enteral stenting or direct percutaneous tube enterostomy

Surgery®

Endoscopy for enteral stenting"®”!

[29]

By-pass surgery”

Excision of the former afferent loop and reconstruction®*”!

ALO represents an open-loop obstruction and can be
complicated by: (1) Events similar to those seen in
closed-loop obstruction despite the fact that the partially
obstructed afferent loop can be partially decompressed;
(2) Ascending cholangitis and pancreatitis; and (3)
Bacterial overgrowth which can lead to steatorrhea,
malnutrition, and vitamin B-12 deficiency™.

PRESENTANTION

The primary symptoms of patients with acute ALO are
sudden, severe abdominal pain and vomiting. The pain
often occurs before associated findings of localized
abdominal tenderness and involuntary guarding develop.
When physical findings develop, there is a high level of
suspicion that the viability of the bowel is compromised.
Consequently, when ALO is the most likely diagnosis,
abdominal pain out of proportion to physical findings
represents a surgical emergency. The vomitus is not
bilious because the biliary and pancreatic secretions
remain trapped in the obstructed afferent loop™®.

Chronic ALO is more difficult to diagnose than
acute ALO. Chronic ALO may manifest as periumbilical
discomfort developing 15-30 min after eating and often
lasting 1 to 4 h. These patients develop food fear and
modify their pattern of eating so that they only consume
small quantity of food. Patients with chronic ALO almost
always have a profound weight loss, which raises
suspicion of intraabominal malignancy. The progression
from open-loop obstruction which is characterized by
minor symptoms to closed-loop obstruction which rep-
resent a true surgical emergency is unpredictable.
Projectile bilious vomiting may occur as the distended
afferent loop decompresses forcefully providing rapid
relief of symptoms. Chronic ALO with stasis and bacterial
overgrowth can be further complicated by steatorrhea,
diarrhea, B-12 and iron deficiency anemia™”".

Physical examination can reveal one or more of the
following findings: (1) Upper abdominal distention. An
ill-defined mass in the upper abdomen may be palpated
representing the completely obstructed afferent loop; (2)
Localized upper abdominal tenderness and involuntary
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guarding if perforation and peritonitis have occurred; (3)
Jaundice; and (4) Signs of pancreatitis.

IMAGING STUDIES

Prior to the era of CT, conventional upper gastrointestinal
barium studies were used to assess ALO. Two classical
findings of ALO were described: (1) Non-filling of the
afferent loop; and (2) Retention of barium in the dilated
afferent loop for at least 60 min. However, several
limitations existed as 20% of normal afferent loops
were not filled with a barium meal and the underlying
cause of obstruction was poorly identified™®.

CT plays a key role in the diagnosis of ALO. Zissin
et al'™ reported that the characteristic CT appearance
of the obstructed afferent loop is a U or C-shaped, fluid-
filled, 5.3 cm in average diameter, tubular mass (C-loop
sign) located in the midline between the abdominal
aorta and the superior mesenteric artery with valvulae
conniventes projecting into the lumen (keyboard sign)
which can help in the differential diagnosis of pancr-
eatic pseudocysts. Juan et al® reviewed multiple
detector computed tomography scans of 22 patients
who developed ALO after partial gastrectomy and
pancreaticoduodenectomy. The C-loop appearance was
present in 22 patients (100%) and the keyboard sign in
21 patients (95%) (Figure 1). There was only 1 patient
without the presence of the keyboard sign due to bowel
perforation. The maximal diameter of the afferent loop
ranged from 3.3 to 5.8 cm.

CT images should be evaluated for the presence of:
(1) the C-loop sign; (2) the keyboard sign; (3) pancr-
eaticobiliary tract dilatation; (4) bowel wall thickening
at the anastomotic sites, the afferent and efferent
loops; and (5) lymphadenopathy, ascites, peritoneal
enhancement, and metastatic lesions. Adhesions are
suspected when a point of transition from a dilated to a
normal-caliber loop is observed without other apparent
cause. An internal hernia is suspected when crowding,
stretching, and crossover of mesenteric vessels and the
whirl sign are observed. Local recurrence and radiation
enteritis are suspected when focal and diffuse bowel wall
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Figure 1 C-loop (black arrow) and the keyboard sign (white arrows).

thickening are observed, respectively. Carcinomatosis
is suspected when ascites and peritoneal enhancement
are present and bowel wall thickening around the level
of obstruction is absent™". Kim et al** reviewed helical
CT scans of 18 patients who developed ALO after partial
gastrectomy. The presumed cause of obstruction on CT
was compared with surgical findings and clinical courses.
In all 8 patients who underwent a second operation
the cause of afferent loop was correctly suggested on
CT. In all 10 patients who were not re-explored, the
clinical findings or biopsy indicated recurrent tumor
as suggested on CT. The authors concluded that CT
correctly predicted the causes of ALO™,

Diagnostic evaluation of ALO in the setting of a
preceded pancreaticoduodenectomy should embrace
magnetic resonance cholangiopancreatography (MRCP)
or secretin-enhanced MRCP. The incidence of biliary and
pancreatic stricture after pancreaticoduodenectomy is
2.6% and 2%, respectively. The patency of the primary
hepaticojejunostomy and pancreaticojejunostomy
should be thoroughly evaluated because the presence
of a stricture can alter management strategy of ALO.
Anatomic variants (pancreas divisum, dominant dorsal
duct, aberrant ductal communications) and ductal
pathology including filling defects, stenosis or obstr-
uction should be recorded”. A hepaticojejunostomy
stricture is characterized by the presence of a fixed
filling defect at the anastomotic site, along with posto-
bstructive extra- and intra-hepatic ductal dilation. A
pancreaticojejunostomy stricture is characterized by the
presence of a fixed filling defect at the anastomotic site,
along with post-obstructive ductal dilation, side-branch
enhancement and/or decreased functional excretion into
the jejunal drainage limb™*.

MANAGEMENT

As ALO is an infrequent complication after gastrectomy
and pancreaticoduodenectomy, the literature on
management of this complication is limited and much
of the current knowledge is derived by the accrual of
single-institution series. Management strategy (Table 2)
depends on the following three factors: (1) The benign
or malignant nature of the obstructing lesion. ALO
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caused by benign lesions needs definitive treatment by
surgery with the exception of anastomotic ulcerations
which can be managed by endoscopic balloon dilation.
Surgery includes repair of the primary cause along
with a form of afferent loop reconstruction including:
Addition of a Braun anastomosis in a former Billroth
II reconstruction, excision of the redundant loop and
conversion of Billroth I to Roux-en-Y gastrojejunostomy,
and excision of the redundant loop and reconstruction of
the former Roux-en-Y jejunojejunostomy. ALO caused
by malignant lesions needs primarily palliative treatment
(percutaneous and endoscopic interventions, by-pass
surgery) and secondarily surgery with curative intent
(excision and reconstruction); (2) The site of obstruction.
An obstruction at the inframesocolic portion of the
afferent loop can be easily reconstructed, whereas an
obstruction at the supramesocolic portion of the afferent
loop needs copious mobilization of the supramesocolic
segment of the afferent loop through a field of dense
adhesions; and (3) The patency of the primary hepati-
cojejunostomy and pancreaticojejunostomy. ALO in
the setting of a preceded pancreaticoduodenectomy
may require revision of the hepaticojejunostomy and
pancreaticojejunostomy and/or a modified Puestow
procedure during reconstruction of the obstructed afferent
loop due to an anastomotic stenosis demonstrated in the
preoperative secretin-enhanced MRCP™*.,

As mentioned above, surgery has the principal role
in the management of benign ALO. On the contrary,
palliative approaches are preferred in the setting of
malignant ALO as in the literature there are no data
showing differences in survival between patients who
submitted to palliative and curative treatment for
management of malignant ALO. Endoscopic interventions
at the afferent loop (balloon dilation, double-pigtail stents
traversing the afferent loop strictured area, balloon
dilation and double-pigtail stent placement, afferent loop
metal stent placement), the bile duct (biliary balloon
dilation and plastic or metal stent placement through
ERCP), and the pancreatic duct (pancreatic duct balloon
dilation and stent placement through ERCP or EUSguided
rendezvous drainage after unsuccessful ERCP) have the
principal role in the management of malignant ALO™®,
In Pannala et al'* series, fifteen patients (62%) had an
endoscopic intervention for management of malignant
ALO after pancreaticoduodenectomy with Billroth I
reconstruction for pancreatic cancer. These patients
required a median of 2 endoscopic procedures (range
1-17 endoscopic procedures); eleven patients (73%)
had clinical and laboratory improvement, two patients
(13%) did not improve, and two patients (13%) were
lost to follow-up™®.. However, a Roux-en-Y reconstruction
limits endoscopic access to the afferent loop'””’. Enteral
stenting and ERCP with double-balloon enteroscope
in patients with Roux-en-Y anastomosis have only
been reported in small single-institute series®®!. More-
over, transhepatic enteral stent insertion and direct
percutaneous tube enterostomy for management of
ALO have only been reported in the literature as isolated
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Table 2 Management of afferent loop obstruction

Causes Management
Former Billroth 1T Former Roux-en-Y
Benign Enteroliths Endoscopy and balloon dilation of anastomotic stenosis™! or Endoscopy and balloon dilation of anastomotic
Bezoar adhesiolysis, enterotomy, removal and repair of anastomotic stenosis or adhesiolysis, enterotomy, removal

Foreign bodies

anastomosis, conversion to Roux-en-Y

Intussusception

[34]

Anastomotic ulceration Balloon dilation'

Adhesions

conversion to Roux-en-Y*

Volvulus

Internal hernia

enterectomy and conversion to Roux-en-Y

Malignant
Radiation enteritis

stenosis (stricturoplasty, addition of Braun

Manual reduction or enterectomy and conversion to Roux-en-Y'!

, stricturoplasty or conversion to Roux-en-Y
Adhesiolysis, Braun anastomosis or excision of redundant loop and
Enterectomy and conversion to Roux-en-Y™!

Reduction and repair of the defect or reduction, repair of the defect,

Endoscopy for enteral stenting
Transhepatic percutaneous enteral stenting or direct percutaneous

tube enterostomy™

Redo-surgery when other approaches fail: By-pass”

Adhesiolysis, mobilization and excision of the afferent
loop, Roux-en-Y reconstruction

In preceded pancreaticoduodenectomy assessment of HJ and PJ
patency with MRCP. Revision of the strictured

HJ, revision of the strictured PJ and/or modified Puestow™" or

pancreaticojejuno-jejunostomy if primary PJ has normal patency’

and repair of anastomotic stenosis
e (stricturoplasty, revision of the Roux-en-Y
reconstruction)
Manual reduction or enterectomy and revision
of Roux-en-Y reconstruction
Balloon dilation, stricturoplasty or revision of
the Roux-en-Y reconstruction
Adhesiolysis, excision of redundant loop and
revision of the jejunojejunostomy
Enterectomy and revision of the Roux-en-Y
reconstruction
Reduction and repair of the defect or reduction,
= repair of the defect, enterectomy and revision of

the Roux-en-Y reconstruction
=l Double-balloon endoscopy for enteral stenting
Transhepatic percutaneous enteral stenting or
direct percutaneous tube enterostomy
Redo-surgery when other approaches fail: By-
pass
Adhesiolysis, mobilization and excision of
the afferent loop, revision of the Roux-en-Y
reconstruction
In preceded pancreaticoduodenectomy
assessment of HJ and PJ patency with MRCP.
Revision of the strictured HJ, revision of the
strictured PJ and/or modified Puestow or
pancreaticojejuno-jejunostomy if primary PJ has

[33]

normal patency

HJ: Hepaticojejunostomy; PJ: Pancreaticojejunostomy; MRCP: Magnetic resonance cholangiopancreatography.

cases®,

When endoscopic and percutaneous approaches
are neither successful nor feasible for management
of malignant ALO, redo surgery becomes inevitable.
Reoperative surgery is a difficult undertaking and
reoperation itself may be the cause of further morbidity
and mortality. Reoperation rates vary from 4% to 11%
among small-volume series®®”, When redo surgery
is indicated, more conservative surgical approaches,
such as by-pass surgery, should be performed in this
challenging group of patients. When all the above
approaches (percutaneous and endoscopic interventions,
by-pass surgery) fail, excision of the obstructed afferent
loop and reconstruction should be considered as a
treatment option”"..
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Abstract

AIM: To establish the association between lymph node
involvement and the response to neoadjuvant therapy
in locally advanced rectal cancer.

METHODS: Data of 130 patients with mid and low
locally advanced rectal adenocarcinoma treated with
neoadjuvant chemoradiation followed by radical surgery
over a 5-year period were reviewed. Tumor staging
was done by endorectal ultrasound and/or magnetic
resonance imaging. Tumor response to neoadjuvant
therapy was determined by T-downstaging and
tumor regression grading (TRG). Pathologic complete
response (pCR) is defined as the absence of tumor cells
in the surgical specimen (ypTONO). The varying degrees
TRG were classified according to Mandard’s scoring
system. The evaluation of the response is based on
the comparison between previous clinico-radiological
staging and the results of pathological evaluation. »°
and Spearman’s correlation tests were used for the
comparison of variables.

RESULTS: Pathologic complete response (pCR, ypTONO,
TRG1) was observed in 19 cases (14.6%), and other
18 (13.8%) had only very few residual malignant cells
in the rectal wall (TRG2). T-downstaging was found in
63 (48.5%). Mean lymph node retrieval was 9.4 (range
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0-38). In 37 cases (28.5%) more than 12 nodes were
identified in the surgical specimen. Preoperative lymph
node involvement was seen in 77 patients (59.2%), 71
N1 and 6 N2. Postoperative lymph node involvement
was observed in 41 patients (31.5%), 29 N1 and 12 N2,
while the remaining 89 were NO (68.5%). In relation
to ypT stage, we found nodal involvement of 9.4% in
ypT0-1, 22.2% in ypT2 and 43.7% in ypT3-4. Of the
37 patients considered “responders” to neoadjuvant
therapy (TRG1 and 2), there were only 4 N+ (10.8%)
and the remainder NO (89.2%). In the “non responders”
group (TRG 3, 4 and 5), 37 cases were N+ (39.8%) and
56 (60.2%) were NO (P < 0.001).

CONCLUSION: Response to neoadjuvant chemo-
radiation in rectal cancer is associated with lymph node
involvement.

Key words: Response to treatment; Neoadjuvant
therapy; Rectal cancer; Chemoradiotherapy; Lymph
node involvement

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: The treatment of rectal cancer has evolved
significantly in recent decades. The response of the
primary tumor to neoadjuvant therapy, measured
by tumor regression grading, seems to be a good
prognostic factor, although this relationship is
controversial. One of the most important prognostic
factors is lymph node stage, but its relationship with
the response to neoadyuvant therapy has not been
studied extensively. In our series the response is
correlated with lymph node involvement in the surgical
specimens. Tumor regression grading score could
therefore have clinical implications in the future in
order to provide tailored therapies.

Garcia-Florez LJ, Gomez-Alvarez G, Frunza AM, Barneo-Serra
L, Fresno-Forcelledo MF. Response to chemoradiotherapy and
lymph node involvement in locally advanced rectal cancer. World
J Gastrointest Surg 2015; 7(9): 196-202 Available from: URL:
http://www.wjgnet.com/1948-9366/full/v7/19/196. htm DOI:
http://dx.doi.org/10.4240/wjgs.v7.19.196

INTRODUCTION

Colorectal cancer is one of the most common tumors
worldwide, both in males and females, with an estimated
600000 deaths per year™, About 70% are located in
the colon and 30% in the rectum. The treatment of
rectal cancer (RC) has evolved significantly in recent
decades. Neoadjuvant therapy with chemoradiation (CRT)
improves local control and reduces toxicity compared
to postoperative therapies. Sauer et al! showed that
neoadjuvant CRT is superior in terms of local recurrence
(LR) and acute toxicity. Around 60% of these patients

Roishidenge ~ WJGS | www.wjgnet.com

197

Garcia-Florez LJ et a/. N stage as predictor of response

experience some degree of tumor regression, but only
a minor percentage will show pathologic complete
response (pCR)".

According to data from the German Rectal Cancer
Study Group™, pCR is associated to better local control,
lower risk of distant metastasis and better diseasefree
survival. The response of the primary tumor to neoa-
djuvant therapy, measured by tumor regression grading
(TRG) seems to be a good prognostic factor, however
this relationship is controversial. In some studies no
association with survival was found™®, whilst in others
it was"”®. One of the most important prognostic factors
is lymph node stage'™, but its relationship with the
response to neoadyuvant therapy has not been studied
extensively.

The aim of this study was to establish the relationship
between lymph node involvement and the response to
neoadjuvant CRT in locally advanced RC.

MATERIALS AND METHODS

Sample population

Data of patients with mid and low locally advanced
rectal adenocarcinoma treated with neoadjuvant CRT
followed by radical surgery in the University Central
Hospital of Asturias over a 5 year period were reviewed.
Rectal location is divided into low (2 to 6 cm from anal
verge) and mid rectum (7 to 12 cm) measured by rigid
proctoscope or magnetic resonance imaging (MRI).
Locally advanced RC is defined as a tumor extending
beyond the rectal wall (T3-4) or with lymph node
involvement (N+), according to the TNM classification
of the UICC!"”, based on clinical and radiological criteria.
Patients with skin or anal cancer, stage T1-2NO RC,
distal margin in upper rectum, with no completion of
CRT or with previous pelvic radiotherapy were excluded
of the study. Also excluded were those with no record
of diagnostic endoscopic biopsy or those with no radical
surgery. All patients received long course radiotherapy
(45-50.4 Gy) with 5-FU based chemotherapy followed
by radical surgery with total mesorectal excision (TME)
after a mean of 7 wk interval.

Pathological evaluation

Morphologic evaluation of the surgical specimens was
carried out by two experienced pathologist with no
knowledge of other clinical data. The evaluation of
the response to neoadjuvant CRT is based on the
comparison between previous clinico-radiological staging
and the results of pathological evaluation, measuring
T-downstaging and TRG. PCR is defined as the abs-
ence of tumor cells in the surgical specimen (ypTONO).
T-downstaging was evidenced by TNM staging and is
defined as the reduction of at least one T level measured
initially by endorectal ultrasound and/or pelvic MRI and
finally by pathological evaluation. The varying degrees
of TRG were classified according to Mandard et a/t*"’
scoring system.
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Table 1 Characteristics of the sample population (7 = 130)

Table 2 Tumor staging

n (%) n %

Age Mean 67.4+10.6 Pelvic MRI (1 = 47)
Range 42-86 T3N1 21 44.6
Gender Male 87 (66.9) T3NO 12 25.5
Female 43 (33.1) T3N2 4 8.5
Tumor location Mid rectum 75 (57.7) T4NO 3 6.4
Low rectum 55 (42.3) T4N1 5 6.4
Tumor differentiation Well 68 (52.3) T2N1 2 43
Moderate 53 (40.8) T4N2 2 43

Poor 9 (6.9) ERUS (n = 119)
Staging method Endorectal ultrasound 119 (91.5) T3N1 53 44.6
Magnetic resonance imaging 47 (36.2) T3NO 50 42
Radiotherapy 45 Gy 84 (64.6) T4N1 9 7.6
50.4 Gy 46 (35.4) T4NO 3 25
Interval to surgery Mean 7111 T2N1 3 2.5
Range 5-12 T3N2 1 0.8
Surgical procedures Low anterior resection 55 (42.3)
Abdominoperineal resection 47 (36.2) MRI: Magnetic resonance imaging; ERUS: Endorectal ultrasound.
Hartmann procedure 25 (19.2)
Total proctocolectomy 81(218))

Table 3 Postoperative pathologic evaluation (ypTN stage) (7

= 130)

ypTN n %

TONO 19 14.6
T1NO 10 7.7
T2NO 21 16.2
T3NO 38 29.2
T4NO 2 15
TON1 8] 2.3
T2N1 6 4.6
T3N1 16 12.3
T4N1 8] 2.3
T3N2 11 8.5
T4N2 1 0.8

Statistical analysis

For the statistical analysis the software SPSS Statistics
v21 was used. Two groups were established: “Resp-
onders”, including TRG1 and 2, and “non responders”,
including TRG3, 4 and 5. y* and Spearman’s correlation
tests were used for the comparison of variables. A P
below 0.05 was considered significant. The statistical
review of the study was performed by an expert in
biomedical statistics.

RESULTS

A sample of 130 patients who met the study criteria was
included (Table 1). All patients received full treatment
with long cycle radiotherapy (45-50.4 Gy) and 5-FU
based chemotherapy (oral capecitabine) followed by
radical surgery.

For staging at baseline, endorectal ultrasound was
available in 119 cases and pelvic MRI in 47. In early
years of the study, the main staging method was
ultrasound. Pelvic MRI is commonly used in recent years
(Table 2). In case of disagreement between the two
methods (10 cases), MRI was preferably considered.
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Table 4 Tumor regression grading according to Mandard et

al""" scoring system

TRG n %
1 19 14.6
2 18 13.9
3 39 30
4 41 315
5 13 10

TRG: Tumor regression grading.

The ypTN (postoperative) staging is showed in Table 3.

The result of TRG is included in Table 4. Complete
response (pCR, ypTONO, TRG1) was observed in 19
cases (14.6%), and other 18 (13.8%) had only very
few residual malignant cells in the rectal wall (TRG2).
These two groups were considered “responders” to
neoadjuvant therapy. T-downstaging was seen in 63
patients (48.5%) and progression of tumor stage only in
one case.

Mean lymph node retrieval was 9.4 (range 0-38). In
37 cases (28.5%) more than 12 nodes were identified
in the surgical specimen. Preoperative lymph node
involvement was seen in 77 patients (59.2%), 71 N1
and 6 N2. Postoperative lymph node involvement was
observed in 41 patients (31.5%), 29 N1 and 12 N2,
while the remaining 89 were NO (68.5%). In relation
to ypT stage, we found nodal involvement of 9.4% in
ypT0-1, 22.2% in ypT2 and 43.7% in ypT3-4.

Of the 37 patients considered “responders” to ne-
oadjuvant therapy (TRG1 and 2), there were only 4 N+
(10.8%) and the remainder NO (89.2%). In the “non
responders” group, 37 cases were N+ (39.8%) and 56
(60.2%) were NO (P < 0.001) (Figure 1).

DISCUSSION

Conventional treatment for locally advanced, clinically
resectable (T3-4 and/or N+) tumors is neoadjuvant CRT
followed by radical surgery. Our ability to identify the N+
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Figure 1 Correlation between ypN stage and tumor regression grading.
Tumor regression grading according to Mandard et af™ scoring system.

is limited, which leads to potentially overtreat 15%-20%
of patients, as the German Trial shows'™, or undertreat
20%-30%. For N stage, both endorectal ultrasound
and MRI have similar low sensitivity and specificity
rates. Nonetheless, MRI is preferred for N-stage asse-
ssment because it allows the evaluation of the whole
mesorectum. With radiological imaging advances we
have progressed in the identification of adjuvant and
neoadjuvant therapy needs. High resolution pelvic
MRI with expert radiologist interpretation would help
us to select patients that will be correctly treated with
just surgery™., We are now using MRI to be selective
and only irradiate those with a big volume, threatened
mesorectal fascia, significant N+ or those with signs
of venous invasion. In this line, the prospect trial is
investigating the possibility of selectively eliminating the
use of neoadjuvant radiotherapy in patients with upper
and mid RC™?,

Response rates to CRT are highly variable. Appro-
ximately 15%-40% are resistant, while 5%-35% show
a pCR. Our results are in that line. Pathological stage
and TRG have a significant prognostic impact. Several
studies link the TRG with disease-free survival but only
pCR is clearly correlated”**. TRG has been studied
extensively. Rédel et al*! analyzed 385 cases and found
significant differences when grouped TRG 2 and 3, but
not when stratified by pathological stage, giving doubts
about the exact significance of this factor. Losi et a/'*>!
found differences in 106 patients only when grouped
TRG 3 and 4, although there was a trend towards
improved disease-free survival when TRG was stratified
by pathological stage. Moreno Garcia et a/*® found
that both disease-free survival and overall survival
significantly improved with increased TRG. However, the
correlation of the response to neoadjuvant CRT and LR
and survival is still controversial™’*®,

In our series, we found a 14.6% of pCR. Patients
with pCR have a better prognosis, with excellent local
control and disease-free survival, regardless of previous
TN stage!*'*'9?%, Capirci et al®® reviewed a large
series of 566 cases with pCR in 61 centers and found
better prognosis in this group. A number of groups
are currently studying the possibility of treating the
RC when a complete clinical response is achieved with
local excision or observation (wait and see approach).
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Because approximately 40%-50% of patients treated
with CRT will be ypTO-2 stage and a 10%-20% will be
pCR (in our series 45.4% and 14.5% respectively),
these preservation strategies of the rectum may have
a potential application in many patients. However,
there is a weak correlation between clinical and
pathological response. Complete pathologic response
cannot be accurately identified by clinical, endoscopic
or radiological examination and, in most cases, is
carried out with subjective exploration data™ 2!, One
of the main questions that arise when performing local
surgery is the nodal status. The incidence of lymph
node involvement after neoadjuvant therapy varies.
Some studies indicate differences in response between
the tumor and the mesorectal lymph nodes®**”\. The
risk of lymph node involvement in patients treated with
CRT and ypTO tumors is low, but increases significantly
with the degree of tumor penetration if any residual
neoplastic cells remain in the rectal wall®®. The risk
of nodal metastasis in ypTO-1 is about 7%, compared
to 30% for ypT2-4 (range 23%-37%). Read et a/*”
found 3.5% involvement in TO-1, 23% in T2 and 51.5%
in T3-4. Zmora et al®™ observed a higher incidence in
T0-1, 12.1%. Park et al* found similar data: ypTO
9.1%, ypT1 17.1%, ypT2 20.8%. In our series we found
9.4% nodal involvement in ypT0-1, 22.2% in ypT2
and 43.7% in ypT3-4. Therefore, the identification of
predictive criteria related both the primary tumor and
lymph nodes seems to be important to select patients
for local surgery, because we must not forget that radical
surgical resection with TME, gold standard to compare
with other alternatives, is associated with very good
oncologic outcomes. In line with our study, Berho et ai*
found correlation between postoperative N stage and
TRG, suggesting that neoadjuvant therapy should have
a positive impact on overall survival. This study shows
the low incidence of lymph node metastasis (14.2%)
in good responders, findings similar to ours, where the
percentage in TRG1 and 2 patients was 10.8%.

Our data confirms the association between the
response to neoadjuvant therapy and lymph node
involvement in RC******!, Some studies have shown a
relationship between good response to CRT and survival,
suggesting that oncologic outcomes are more related to
postoperative TNM stage, so TRG may be emerging as
an independent prognostic factor™*?***, The correlation
with ypT stage strengthens this hypothesis. Dhadda et
al*! (n = 158) concluded that Mandard’s scoring system
is an independent prognostic factor predicting long-term
outcomes. This index has already shown association
with prognosis in esophageal cancer patients after
CRT™I, The authors propose its use in assessing the
adjuvant therapy. Patients with TRG1-2 would be those
with tumors sensitive to 5-FU therapy, while TRG3-5
or with positive nodes have worse prognosis and will
require more intensive therapies.

The number of positive nodes is related not only
with vascular invasion, but also with the reported
number, which varies depending on factors related to
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the patient (age, sex, body mass index), the tumor
(size, stage, grade), and the experience of the surgeon
and the pathologist™®. In our series the average nodes
retrieval in the surgical specimen was 9.4. Although the
American Joint Committee on Cancer recommends a
minimum of 12 nodes for a correct staging, the number
of isolated nodes in RC without treatment ranges from
9 to 13 and in patients with neoadjuvant therapy is
usually lower® 9 in part because of the depletion
due to treatment and fibrosis, which makes the nodes
smaller and more difficult to identify. The significance
of this issue is unclear. Some authors consider it a
marker of better response and is associated with a
higher rate of pCR"*®". Marks et al'™” (n = 176) found
only 28% of patients treated with CRT followed by TME
in which more than 12 lymph nodes were identified
in the resected specimen. Similar data were observed
in a study by Govindarajan et a*" (n = 429), where
the average retrieved nodes was 10% and 63% of
cases were under 12. In our series, only in 28.5% of
cases more than 12 lymph nodes were identified. The
inability to study more than 12 nodes is not associated
to a worse prognosis in RC. Habr-Gama et al*? showed
that patients with no identifiable lymph nodes in the
resected proctectomy specimens after CRT have
excellent oncologic outcomes similar to those with ypNO
stage. Sprenger et al'** have managed to increase,
by intensive pathological examination, the number of
identified lymph nodes and the incidence of N+, often
with the presence of micrometastasis, although with no
prognostic significance. Newer therapy strategies could
have an impact in the near future™®.

In conclusion, in our series the response to neoad-
juvant CRT in locally advanced rectal cancer is correlated
with lymph node involvement in the surgical specimens.
TRG therefore could have clinical implications in the
future in order to provide tailored therapies.
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Background

Neoadjuvant therapy with chemoradiation (CRT) improves local control and
reduces toxicity compared to postoperative therapies. CRT is superior in
terms of local recurrence and acute toxicity. Around 60% of these patients
experience some degree of tumor regression, but only a minor percentage
will show pathologic complete response. The response of the primary tumor
to neoadjuvant therapy, measured by tumor regression grading seems to be a
good prognostic factor, nevertheless this relationship is controversial.

Research frontiers

One of the most important prognostic factors is lymph node stage, but its
relationship with the response to neoadyuvant therapy has not been studied
extensively.
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Innovations and breakthroughs
This is a study to establish the relationship between lymph node involvement
and the response to neoadjuvant CRT in locally advanced rectal cancer.

Applications
In the series the response to neoadjuvant CRT in locally advanced rectal
cancer is correlated with lymph node involvement in the surgical specimens.
TRG therefore could have clinical implications in the future in order to provide
tailored therapies.

Terminology

T-downstaging, evidenced by TNM staging, is defined as the reduction of at
least one T level measured initially by endorectal ultrasound and/or pelvic
magnetic resonance imaging and finally by pathological evaluation. Pathologic
complete response is defined as the absence of tumor cells in the surgical
specimen.

Peer-review

This work describes the efficacy of chemoradiation therapy in local advanced
rectal cancer and concludes that lymph node metastasis is associated with the
treatment failure. The writing is good and the conclusion is considerable.
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Abstract

AIM: To implement a quick and simple test - rapid asse-
ssment faecal incontinence score (RAFIS) and show its
reliability and validity.

METHODS: From March 2008 through March 2010, we
evaluated a total of 261 consecutive patients, including
53 patients with faecal incontinence. Demographic
and comorbidity information was collected. In a single
visit, patients were administered the RAFIS. The results
obtained with the new score were compared with those
of both Wexner score and faecal incontinence quality
of life scale (FIQL) questionnaire. The patient without
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influence of the surgeon completed the test. The role
of surgeon was explaining the meaning of each section
and how he had to fill. Reliability of the RAFIS score
was measured using intra-observer agreement and
Cronbach’s alpha (internal consistency) coefficient.
Multivariate analysis of the main components within the
different scores was performed in order to determine
whether all the scores measured the same factor
and to conclude whether the information could be
encompassed in a single factor. A sample size of 50
patients with faecal incontinence was estimated to be
enough to detect a correlation of 0.55 or better at 5%
level of significance with 80% power.

RESULTS: We analysed the results obtained by 53
consecutive patients with faecal incontinence (median
age 61.55 £ 12.49 years) in the three scoring systems.
A total of 208 healthy volunteers (median age 58.41 +
18.41 years) without faecal incontinence were included
in the study as negative controls. Pearson’s correlation
coefficient between “state” and “leaks” was excellent
(r = 0.92, P < 0.005). Internal consistency in the
comparison of “state” and “leaks” yielded also excellent
correlation (Cronbach’s a. = 0.93). Results in each score
were compared using regression analysis and a corr-
elation value of r = 0.98 was obtained with Wexner
score. As regards FIQL questionnaire, the values of /"
for the different subscales of the questionnaire were:
“lifestyle” r = -0.87, “coping/behaviour” r = -0.91,
“depression” r = -0.36 and “embarrassment” r = -0.90,
(P < 0.01). A multivariate analysis showed that all the
scoring systems measured the same factor. A single
factor may explain 80.84% of the variability of FI, so
all the scoring systems measure the same factor. Patient's
continence improves when RAFIS and Jorge-Wexner scores
show low values and when the values obtained in the
FIQL questionnaire are high.

CONCLUSION: RAFIS is a valid and reliable tool to assess
Faecal Incontinence.

Key words: Faecal incontinence; Measure; Score; Test;
Faecal incontinence quality of life scale questionnaire

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: There are different scales for measuring the
severity and impact of faecal incontinence (FI), but no
together. The authors recommend the combined use of
them to get a complete evaluation of FI. The aim of the
present study is to implement a quick and simple test
to assess faecal incontinence - the rapid assessment
faecal incontinence score - and show its reliability and
validity. Its validity and reliability has been proved
when compared with other widely used scores.

de la Portilla F, Calero-Lillo A, Jiménez-Rodriguez RM,
Reyes ML, Segovia-Gonzalez M, Maestre MV, Garcia-
Cabrera AM. Validation of a new scoring system: Rapid
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assessment faecal incontinence score. World J Gastrointest
Surg 2015; 7(9): 203-207 Available from: URL: http://www.
wjgnet.com/1948-9366/full/v7/19/203.htm DOI: http://dx.doi.
org/10.4240/wjgs.v7.19.203

INTRODUCTION

Faecal incontinence (FI) refers to the inability to control
gas, liquid or solid stool passage'.. FI has a high prev-
alence in our environment, affecting 10% of primary
care patients and having a significant impact on mental
health'. The cause of FI can be stool characteristics, rectal
or sphincter dysfunctions or neurological disorders™.

The assessment of FI should be performed in a simple
way but it must take into account two different factors
which may be associated, that is, FI severity and impact of
FI on quality of life of patients. As a result, its assessment
may be difficult.

Severity refers to the number and characteristics
of leaks and it can be measured using nominal scales,
which is less frequent or by means of ordinal scales. The
latter assign a numeric value to FI and are nowadays
the preferred assessment method™*”.. One of the most
widely used scales is the Jorge-Wexner score (the
wexner cleveland clinic florida score)™.

The impact of FI on patient’s quality of life can
be measured using generic scales such as the SF36
questionnaire. Visual analogue scales for grading FI
have been employed as well™®. Widely used is the
rockwood faecal incontinence quality of life scale (FIQL)™
which contains a total of 29 different items assessing
social, emotional, occupational and functional aspects.
This scale has been translated and validated into
Spanish™..

Although severity scales have progressively included
items which try to measure “impact”, the impact FI has
on patients is more thoroughly assessed using its own
specific scales. Some authors even recommend the
use of a combination of two different scoring systems
for severity and impact on quality of life respectively in
order to attain a complete evaluation of FI'*!,

The objective of this study is to implement a new
score that allows the joint measurement of severity
and impact in a simple way. Reliability and validity have
been analysed comparing the new score with the Jorge-
Wexner score and FIQL questionnaire.

MATERIALS AND METHODS

From March 2008 through March 2010, we evaluated
a total of 261 consecutive patients (145 females,
median age 59.05 + 17.39 years) from the Proctology
clinic. Demographic and comorbidity information was
collected. In a single visit, patients were administered
the Rapid Assessment Faecal Incontinence Score
(RAFIS) (Figure 1), and the Jorge-Wexner score. The
patient without influence of the surgeon completed the
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According to the number of leaks I feel

PO - ¢

= N
DE

You are You are You are You are You are You are
very bad bad regular well very well | excellent
10 8 6 4 2 0

Note down the frequency of leaks (you can only tick one)

Several leaks daily 10
Several leaks weekly but not daily 8
Several leaks monthly but there is a 6
week without leaks

Leaks from time to time, but there is a 4
full month without leaks

Leaks occur rarely 2
No leaks 0

Figure 1 Rapid assessment faecal incontinence score.

Table 1 Demographic data and results of the different scores

Incontinent Control
patients patients

Number of patients 53 208
Age (mean + SD) 61.55+12.49 58.41+18.41
RAFIS state (mean + SD) 6.91 £2.37 0
RAFIS leaks (mean + SD) 7.25+£2.48 0
RAFIS global (mean + SD) 14.15 £ 4.09 0
Jorge-wexner score (mean * SD) 13.32£4.95 0
FIQL test lifestyle (mean + SD) 299+0.96 4.99+0.06
FIQL test coping/behaviour (mean + SD) 248+0.95 4.99+0.06
FIQL test depression (mean + SD) 323+1.63 420084
FIQL test embarassment (mean + SD) 2.59 +0.95 50

RAFIS: Rapid assessment faecal incontinence score; FIQL: Faecal in-
continence quality of life scale.

test. The role of surgeon was explaining the meaning of
each section and how he had to fill.

The score is composed of two sections: (1) Visual-
descriptive ordinal trying to define in concrete terms
how it affects the patient fecal incontinence; and (2) the
frequency of episodes, which generally describes many
episodes of incontinences have the patient in a month.

RAFIS total score was obtained after each patient
made a selection in our score according to the frequency
and number of leaks.

A sample size of 50 patients with faecal incontinence
was estimated to be enough to detect a correlation of
0.55 or better at 5% level of significance with 80%
power.

Reliability of the RAFIS score was measured using
intra-observer agreement and Cronbach's alpha (internal
consistency) coefficient. In both cases, the items "State"
and "Leaks" were compared. A value = 0.7 is accep-
table in the case of intra-observer agreement. As for
Cronbach's alpha, an internal consistency value of a = 0.7
is acceptable and a value of a. > 0.9 is excellent.

Validity of RAFIS score was assessed by means of
convergent validity. RAFIS was compared with Jorge-
Wexner score and with FIQL questionnaire. Also, a
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Table 2 External validity of the score compared with Jorge-

Wexner score and faecal incontinence quality of life scale
questionnaire

Correlation
RAFIS global - Jorge-Wexner score 0.98"
RAFIS global - FIQL test lifestyle -0.87°
RAFIS global - FIQL test coping/behaviour -091°
RAFIS global - FIQL test depression -0.36"
RAFIS global - FIQL test embarassment -0.90°

"Significance at 1% (P < 0.01). RAFIS: Rapid assessment faecal in-
continence score; FIQL: Faecal incontinence quality of life scale.

multivariate analysis of the main components within the
different scores was performed in order to determine
whether all the scores measured the same factor and to
conclude whether the information could be encompassed
in a single factor.

The statistical analysis was performed using SPSS
20.0 software and a value of P < 0.05 was considered
significant.

Since no intervention was performed on patients,
approval by the Ethics Committee was not necessary.

RESULTS

We analysed the results obtained by 53 consecutive
patients with faecal incontinence (median age 61.55
+ 12.49 years) in the three scoring systems. A total
of 208 healthy volunteers (median age 58.41 + 18.41
years) without faecal incontinence were included in
the study as negative controls. Age below 18 was an
exclusion criteria. Table 1 shows demographic data and
the results obtained in the scores.

RAFIS reliability was measured using intra-observer
agreement. Pearson’s correlation coefficient between
“state” and “leaks” was excellent (r = 0.92, P < 0.005).
Internal consistency in the comparison of “state” and “le-
aks” yielded also excellent correlation (Cronbach’s o =
0.93).

Validity assessment of the new score yielded a high
correlation with both Jorge-Wexner score and with the
different subscales of FIQL, as shown in Table 2.

In order to complete the study, a multivariate analysis
was also carried out of the global results obtained in the
different scoring systems (Jorge-Wexner, FIQL lifestyle,
coping/behaviour, depression and embarrassment)
and RAFIS. A single factor may explain 80.84% of the
variability of FI, so all the scoring systems measure the
same factor. Patient’s continence improves when RAFIS
and Jorge-Wexner scores show low values and when the
values obtained in the FIQL questionnaire are high (Table
3).

DISCUSSION

RAFIS comprises two items: State and leaks. The former
is measured by means of a visual analogue scale and
the latter by means of an ordinary scale.
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Table 3 Multivariate analysis

RAFIS global 0.96
Jorge-Wexner score 0.96
FIQL test lifestyle -0.95
FIQL test coping/behaviour -0.97
FIQL test depression -0.47
FIQL test embarrassment -0.97

RAFIS: Rapid assessment faecal incontinence score; FIQL: Faecal in-
continence quality of life scale.

Visual analogue scales were chosen as measurement
tool because they have a high correlation with reality
and are easy to understand by patients. Moreover,
the advantages of visual analogue scales of faces are
wellestablished™.

In our study, the measurement of leaks introduces
a novel simplification as it does not consider the quality
of faecal leaks but only their frequency. We do not take
into account such variables as pad usage (evaluated
in Jorge-Wexner score or Vaizey test’®), the necessity
to change underwear (included in RFIS test!”), faecal
urgency or anti-diarrheal drugs (measured in Vaizey
test).

In our country, Devesa et al® have used numeric
visual analogue scales to assess the severity of FI and
its impact on quality of life of patients. They found no
correlation between visual analogue scales for FI and
Jorge-Wexner score but they observed a significant
correlation with the “embarrassment” subscale of FIQL.
They also found correlation between visual analogue
scales for quality of life and the “coping/behaviour”
subscale of FIQL. Our study shows a significant corre-
lation between RAFIS global and Jorge-Wexner score.

The impact of FI on quality of life has long been
discussed and several studies have established the
importance of such impact. Minguez et al'” validated the
FIQL into Spanish and compared it with the Jorge-Wexner
score. These authors observed a strong correlation
among all the items. Their study also showed that pad
usage is an independent factor which worsened quality
of life scores. Similar results have been reported by Bols
et al™" when they compared Jorge-Wexner score and
Vaizey score with FIQL. They found a strong correlation
between results, particularly in “embarrassment” and
“coping/behaviour” subscales.

However, there are some studies which do not agree
with these results. For instance, Bordeianou et ai* in their
analysis of the correlation between faecal incontinence
severity index and every one of the subscales in FIQL,
found moderate correlations with embarrassment and
coping/behaviour but no correlation at all with lifestyle and
depression.

Another study by Damon et af'*, comparing Jorge-
Wexner score with gastrointestinal quality of life index
questionnaire, found a poor correlation between FI
severity and quality of life.
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Our study shows significant correlation between
RAFIS and every subscale of FIQL with the exception
of “depression” although higher depression scores as
well as prior hysterectomy have moderate to severe
quality of life impairment. Some authors said when
evaluating FI, screening for mood disturbances should
be undertaken'*; however depression is multifactorial,
in fact biological and environmental factors may be
involved. This explains why scales depression associated
with FI only have a lower correlation, without implication
to determine the complete evaluation of FI.

In our opinion, the election of aggressive therapy
for the treatment of FI should consider not only severity
of symptoms but also impact on the quality of life of
patients.

Our study has some limitations. In order to assess the
reliability of our score, we compared two factors: Leaks
and state. We obtained a high correlation. However,
the best statistical tool is the Test-Retest, as has been
proven by similar studies!'®. The same measurement
is performed repeatedly at short intervals, which does
not allow patients to change their status. Unfortunately,
logistical reasons made it impossible to perform the tes-
retest. In spite of it, our score shows high reliability. Also,
we could not demonstrate the sensitivity of our score to
change after faecal incontinence therapy as our objective
was to evaluate our new test to assess FI, so the test
was not repeated after faecal incontinence therapy.

In our opinion RAFIS could be improved taking into
account the factor of faecal urgency and a third section
that refers to the type of incontinence (hard, liquid or
gas feces). Urgency item was not taken into account
due to the chosen gold standard scale for severity was
Jorge-Wexner score, which does not include it, instead
of Vaizey'®. Vaizey score determines faecal urgency
asking patients the ability to defer defecation for 15
min. We suggest asking about the need to stop the
current activity in order to go to the toilet.

Bols et al''! compared Jorge-Wexner, Vaizey and
FIQL scores, and Vaizey score showed that items
“medication use,” “pads,” and “flatus incontinence”
had poor external responsiveness, whereas “urgency”
had adequate external responsiveness. The item
“pad use” of the Wexner score also had poor external
responsiveness.

Although RAFIS seems a valid and reliable scoring
system in our environment, which could even replace
Jorge-Wexner score and FIQL questionnaire, we still
believe it is highly advisable to use a diary system as
it provides an objective measurement of FI if correctly
filled out by patients.

In our opinion RAFIS could be improved taking into
account the factor of faecal urgency.

Faecal incontinence severity comprises two factors:
objective (severity/leaks) and subjective (impact on
quality of life/state). A new quick and simple score
to assess FI has been tested showing its validity and
reliability when compared with other widely used scores.
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Abstract

AIM: To determine predisposing factors leading to
surgical delay in elderly patients with acute abdominal
conditions and its impact on surgical outcomes.

METHODS: A retrospective review of a total of 144
patients aged 60 years and older who had undergone
emergency abdominal surgery between 2010 and 2013 at
a regional general hospital was analysed. The operations
analysed were limited to perforated or gangrenous viscus
and strangulated hernia. Patient demographic features,
time taken to obtain a computed tomography scan,
time taken to surgery and the impact on postoperative
morbidity and mortality were analysed.

RESULTS: The mean age was 70.5 + 9.1 years and
median time taken to surgery was 9 h. The overall
mortality and complication rates (Clavien Dindo 3 and
above) were 9% and 13.1% respectively. Diabetes
mellitus was a significant predisposing factor which had
an impact on surgical delays. Delays in surgery more
than 24 h led to higher complication rates at 38.9%
(P = 0.003), with multivariate analysis confirming it as
an independent factor. Delays in obtaining a computed
tomography (CT) scan was also shown to result in
higher complication rates (Clavien Dindo 3 and above).

CONCLUSION: Delays in performing emergency
surgery in elderly lead to higher complication rates.
Obtaining CT scans early also may facilitate prompt
diagnosis of certain abdominal emergencies where
presentation is more equivocal and this may lead to
improved surgical outcomes.
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Core tip: Emergency surgery in elderly is regarded as a
subject matter with growing interest as many countries
are faced with an ever increasing aging population.
The unique and varied characteristics of the elderly
make surgical decisions and management an evolving
conundrum and challenge. In this paper, we will
discuss the outcomes of elderly patients undergoing
emergency surgery in our institution, dwell deeper in
possible factors that lead to surgical delay and also
look into the relationships between surgical delay and
surgical outcomes.

Ong M, Guang TY, Yang TK. Impact of surgical delay on outcomes
in elderly patients undergoing emergency surgery: A single
center experience. World J Gastrointest Surg 2015; 7(9): 208-213
Available from: URL: http://www.wjgnet.com/1948-9366/full/v7/
19/208.htm DOI: http://dx.doi.org/10.4240/wjgs.v7.19.208

INTRODUCTION

Like its many Asian counterparts, Singapore is expected
to face an ageing population over the next few decades.
As of 2012, the elderly (aged > 65) make up 10.5%
of the population, and this number is expected to
increase threefold by 2030. The management of elderly
population has always been a challenging topic and
surgical emergencies of the abdomen are more common
in the elderly than in other population'?. Yet delays in
appropriate surgical treatments are also higher in this
population, which translates to poorer morbidity and
mortality™*. Wakayama et a/*”' noted in gastrointestinal
perforations, the mortality is doubled after a delay of >
12 h, eight fold after 24 h, and the tolerance to delay is
inversely proportional to age.

There are numerous documented reasons for these
delays. Firstly, the elderly population tends to have atypical
presentation, with symptoms and signs frequently milder
and less specific than in younger adults’®. Some studies
also show that elderly patients are generally less likely
than younger patients to receive analgesia due to multiple
factors including depression, failures in memories and
cognitive deficits that may hinder obtaining an accurate
pain history"”). More importantly, elderly patients often
have multiple medical conditions that require optimizations
prior to surgery, which increases the time delay™. The
presence of coexisting diseases is also shown to be a
stronger negative prognostic indicator on outcomes when
compared to age',

Given the conundrums in managing elderly patients,
the aim of this study is to report our institution’s
experience in managing elderly patients undergoing
emergency surgeries, paying particular attention to the
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factors that lead to delays in early surgical interventions
and also the impact of such delays on post-operative
morbidity and mortality. Our hypothesis was that
delays in surgery translated to poorer outcomes and by
analyzing contributing factors to such delays, we could
potentially reduce such delays and improve surgical
outcomes in the elderly.

MATERIALS AND METHODS

A retrospective study was performed between 2010
and 2013 on a cohort of 144 elderly patients aged
above 65 years old who had undergone emergency
abdominal surgery at our institution, Khoo Teck Puat
Hospital, Singapore. Since there is no one standard
definition of emergency surgery, we defined emergency
surgery as those who had undergone surgery within 48
h of admission to the hospital through the Emergency
Department for an acute presentation. We limited the
study to strangulated hernia, gangrenous or perforated
viscus as these were the conditions that required
immediate surgery upon diagnosis (unlike some cases
of intestinal obstruction).

Pre-operatively, 120 out of 144 patients underwent
computed tomography scans of the abdomen and pelvis
(CTAP) as part of their diagnostic workup and the other 18
patients had diagnoses confirmed via plain radiographs.
The remaining 6 patients had dinically irreducible hernias
which tumed out to have gangrenous bowel.

The primary outcomes measured were mortality and
surgical complication rates, based on the Clavien Dindo
grading system!'’!, Delays to surgeries were stratified
into 4 groups: 1-6 h, 7-12 h, 13-24 h, and more than
24 h and compared against the rates of inhospital
mortality and complication rates. We defined patients
to have major morbidity when they had a complication
Clavien-Dindo grade 3 and above either requiring
surgical intervention or high dependency/ICU supportive
care.

To elucidate possible predisposing factors for surgical
delay, we looked at the patients’ comorbidities based
on the Charlson’s weighted comorbidity index. This
index is widely used in the geriatric population giving
different weights to different cormorbidities™". It was
first used to predict lifespan but subsequently had
been found to be useful to predict risk of surgery in the
geriatric population*?!. We also studied other factors
including medications, cognition, mobility, nursing home
residency, American Society of Anesthesiologists (ASA)
physical status classification system and hemodynamic
status on admission. We then measured the time
interval taken to surgery, defined as time of arrival at
the emergency department to the time emergency
surgery was performed. In a subgroup of patients,
we also measured the time interval taken to complete
CTAP upon admission. Multivariate analysis was then
performed to compare complication rates and mortality
against surgical delays, adjusting for independent
effects of predisposing factors on surgical delays.
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Table 1 Distribution of cases according to diagnosis (7 =

144)
Indications Patients, Mortality', Morbidity?
n (%) n (%) (Clavien Dindo 3
and above)
Strangulated hernia
Inguinal 3 (2.0) 0(0) 0(0)
Obturator 2 (1.4) 0(0) 0 (0)
Periumbilical 1(0.7) 0(0) 0 (0)
Hollow viscus perforation
Esophagus 1(0.7) 0(0) 0 (0)
Gastric ulcer 39 (27.0) 5(12.8) 7 (17.9)
Duodenal ulcer 13 (9.0) 0(0) 3 (23)
Gallbladder 2 (1.4) 0 (0) 0 (0)
Small bowel 12 (8.3) 0(0) 2 (16.7)
Colonic malignancy 8 (5.6) 3 (37.5) 3 (37.5)
Colonic diverticulitis 6(4.2) 1(16.7) 1(16.7)
Appendix 37 (25.7) 0(0) 0 (0)
Gangrenous viscus
Small bowel gangrene 10 (6.9) 4 (40) 4 (40)
Large bowel gangrene 3 (2.0) 0(0 0 (0)
Empyema gallbladder 7 (4.8) 0(0) 0 (0)

'Overall mortality n = 13 (9%); *Overall patients with severe morbidty
(Clavien Dindo 3 and above) n = 20 (13.8%).

All analyses were done using IBM SPSS statistics ver
20.2. Univariate analyses for categorical variables were
done with »* test and Fisher exact test and continuous
date were analyzed by using Student t test and analysis
of variance method. Multivariate analyses were done
using multinomial and binary logistic regression methods.
A 2 tailed P value of less than 0.05 was taken to be
statistically significant in this study.

RESULTS

A total of 144 patients underwent emergency surgery.
The mean age was 70.5 (9.1 SD), with 87 males
and 57 females. The two leading causes of surgical
emergency were perforated gastric ulcer and perforated
appendicitis shown in Table 1. The total number of
deaths was 13, representing an overall mortality of 9%.
We found that the highest rates of mortality occurred in
patients presenting with small bowel gangrene (40%)
followed by perforated colonic malignancy (37.5%).
There were 6 cases of strangulated hernia but none
resulting in death. Table 2 highlights the post-operative
outcomes in our series. There were 20 patients which
had more serious post-operative complication (Clavien
Dindo grade 3 and above), indicating a major morbidity
rate of 13.8%. Nine patients required repeat surgery
(6.2%) mainly for post-operative bleeding, anastomotic
leakage and anastomotic stenosis. The mean length of
hospital stay was 11 d.

The median time taken from presentation to surgery
was 9 h (range 1-48 h). The primary independent
variable of delay in surgery was further categorized
into 4 groups for risk estimation: 1-6 h, 7-12 h, 13-24
h, and more than 24 h. Table 3 shows the relationship
between the stratified times and the mortality and
complication rates. There were no statistically significant
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Table 2 Outcomes after emergency abdominal surgery

Outcome Patients (7 = 144) (%)
Surgical
Post op ileus 11 7.6
Wound infection 13 9
Abdominal abscess 4 2.7
Anastomotic leak 4 2.7
Post op bleeding 2 14
Medical
Respiratory complication 32 222
Cardiac complication 20 13.8
Renal complication 12 8.3
Cerebrovascular complication 1 0.7
Thromboembolic complication 5 BI5
Others 6 42
Return to OR
Post op bleeding 2 14
Anastomotic leak 4 2.7
Anastomotic stenosis 1 0.7
Abdominal collection 1 0.7
Others 1 0.7

differences in mortality between the groups. But when
comparing complication rates, we found that 7 out of
11 patients (38.9%) had complications when surgery
was delayed more than 24 h, which was much higher
compared to the other groups (P = 0.003).

Patients undergoing surgery for any viscus other
than the appendix also had a higher mortality rate (13
out of 94) than those with appendiceal diseases (P =
0.026). There were no mortalities observed in the latter
group. Regardless, after adjusting for ASA, diabetes
mellitus, comorbidity index, bedbound patients and
nonappendiceal cases, surgeries delayed > 24 h was
found to be an independent factor associated with
Clavien 3 and above complications; ORs was 12.7 (CI:
1.19-136.5, P = 0.035) as highlighted in Table 4.

Of the predisposing factors analyzed which might
potentially delay surgical intervention, only diabetes
mellitus was found to be a significant factor in patients
with surgical delays > 24 h, shown in Table 5. The other
factors including cognitive impairment, pre-admission
medications, comorbidity index, bedbound state,
presence of hypotension on arrival in the ED were found
to have no significance on the time taken to surgery.

In a sub-set analysis of the 120 patients who under-
went CTAP, the mean time taken to perform at computed
tomography (CT) scan was 7.5 h. Incidentally, we noted
that patients which required a longer time to perform
CT scans ended up with higher complication rates. Table
6 reveals that the mean time taken to perform CT scan
in patients with post-operative complications (Clavien
Dindo grade 3 and above) was 13.1 h, compared to
those with lesser complications being 6.5 h (P = 0.006).
However again, no association was found between time
to CT imaging and mortality rates.

DISCUSSION

As the number of persons reaching old age continues
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Stratified by time to surgery Total P value
1-6 h 6-12 h 13-24 h > 24h
Clavien 2 and below 32 56 25 11 124
Clavien 3 and above 7 5 1 7 20
% of total 17.9% 8.2% 3.8% 38.9% 13.9%  0.003"
Total 39 61 26 18 144
Mortality No 34 58 24 15 131
Yes 5] 3 2 &) 13
% of total 12.8% 4.9% 7.7% 16.7% 9% 0.351
Total 39 61 26 18 144

°P < 0.05 statistically significant difference between groups.

Table 4 Multivariate analysis of factors associated with

Clavien Dindo grade 3 and above complications

Table 6 Mean time taken to perform computed tomography

against morbidity and mortality

Factors Odds ratio 95%Cl P value
Surgical delay > 24 h 12.75 1.19-136.57 0.035"
Surgical delay > 12 h 0.45 0.05-3.89 0.467
ASA score = 3 0.53 0.16-1.68 0.278
Diabetes mellitus 1.97 0.56-6.87 0.288
Comorbidity index score = 4 0.64 0.06-7.27 0.716
Bedbound patients 1.53 0.09-25.43 0.765

P < 0.05 statistically significant difference between groups. ASA:
American Society of Anesthesiologists.

Table 5 Multivariate analysis of predisposing factors

associated with surgical delay > 24 h

Predisposing factors Odds ratio 95%CI P value
ASA score = 3 2.66 0.77-9.26 0.123
Comorbidity index score = 4 1.29 0.19-8.57 0.787
Diabetes mellitus 4.08 1.32-12.55 0.014*
Bedbound patients 0.54 0.02-18.32 0.73

Cognitive impairment 0.45 0.03-6.63 0.566
Chronic analgesia 0.26 0.03-2.33 0.23

Anticoagulants 0.71 0.15-3.36 0.669
Nursing home resident 5157 0.31-100.25 0.244

P < 0.05 statistically significant difference between groups. ASA:
American Society of Anesthesiologists.

to grow, there is a concomitant and imperative need
to provide surgical care to an ever increasing number
of older patients. There has also been an increase in
operations performed for patients older than 65 years
old, which is generally accepted as baseline age for
geriatric surgery™, Increased age alone should not be
the sole reason to deny surgery in the elderly™™*. Van
Geloven reported on patients over age 80 who presented
to the emergency department with abdominal pain and
found 27% required surgery, with an overall mortality of
17% that doubled to 34% among those who required
operative intervention™,

Delays before surgical treatment are often recognized
as a contributor to adverse outcomes in emergency
surgery and can lead to increased mortality rates®'®!.
Our results appears consistent with these studies and
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n  Mean time taken to Standard P
perform CTAP  error mean value
Clavien 2 and below 19 6.5h 3.436 0.006"
Clavien 3 and above 101 13.1h 0.776
Mortality Yes 12 11.667 4.962 0.119
No 108 7.139 0.797

P < 0.05 statistically significant difference between groups. CTAP:
Computed tomography scans of the abdomen and pelvis.

we noticed a higher rate of post-operative complications
(Clavien Dindo grade 3 and above) occurring when
surgery was delayed especially when delay was
greater than 24 h. With respect to predisposing factors
associated with delays greater than 24 h, diabetes
mellitus (DM) came up as an independent predisposing
factor contributing to delay in surgical intervention
as shown in Table 3. We propose that DM could have
contributed to a blunted physiological response and
hence atypical presentations. FT de Dombal previously
described how the case mix and disease evolution is
very different in the elderly population and emphasizes
the importance of having a greater sense of awareness
in diagnosis™”. Similarly, for elderly patients with DM,
symptoms may be misleading resulting in diagnostic and
possible subsequent surgical delays; hence a high index
of suspicion is required.

We believe that the type of surgical emergencies,
independent of time, also has a direct impact on
the morbidity and mortality. Perforated appendicitis
constituted the second most common cause in this
study. The incidence of perforation in acute appendicitis
is estimated to be 20%-30% but increases to 32%-72%
in patients above 60 years of age®. However, these
patients tend to have better outcomes compared to the
rest who presented with acute abdomen. In our study,
none of the 37 patients who presented with perforated
appendicitis had significant morbidity (Clavien 3 and
above) or mortality. In stark contrast, we noted a total
of 20 morbidities and 13 mortalities in the remaining
population. In particular, 40% and 37.5% of patients
with small bowel gangrene and perforated colonic
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malignancies respectively had significant complications
that eventually resulted in death. Guo et a™®, in his
study of 233 patients with perforated malignant colonic
obstructions, recorded a 24.5% 30-d post-operative
mortality, regardless of the Dukes cancer staging.
Previous studies have also reported hollow viscus
perforations, acute biliary diseases and strangulated
hernias accounting for the majority of reasons for
emergency surgery in elderly!**’, These conditions often
have similar presentations and early accurate diagnosis is
paramount in facilitating appropriate treatment.

Abdominal pain constitutes 10%-15% of all complaints
in older persons seen at our Emergency Department
and this indolent, nonspecific nature of initial symptom
is what makes accurate diagnosis difficult. Radiological
imaging is often employed in aiding diagnosis in these
conditions, however while advances in diagnostic skills and
improvements in diagnostic facilities improve diagnostic
accuracy, delay in performing these investigations can
impact surgical outcomes®™. Hence we also sought
to determine the potential effect of delay in obtaining
radiological diagnosis on eventual outcomes as well.

While the leading cause for acute abdomen in our
series was peptic ulcer, perforations of small bowel,
colonic diverticulitis, colonic malignancies and gallbladder
were other causes in our study population. Because
of the atypical manifestation of these acute abdominal
conditions in the elderly, a CT scan is often helpful. In
our series, we noted that in the 120 patients where a CT
scan was performed, a greater complication rate (Clavien
3 and above) was observed when the scan was delayed.
The mean time to taken to perform CT scan in patients
where more serious complications were observed
was found to be significantly higher than those with
less severe complications as discussed earlier. Delays
in performing CT scans in the former group could be
attributed to several reasons namely hemodynamically
unstable patients requiring further resuscitation and
even transferring to high dependency or ICU first,
delayed presentation of illness, lack of physical signs at
first presentation, inability to illicit proper history from
uncommunicative or cognitively impaired patients,
and also patients presenting with acute kidney injury
requiring intravenous rehydration before performing
a contrasted CT scan. The breakdown of the time
attributed to the aforementioned factors were not the
focus of this particular study but could be looked into
with greater detail in subsequent studies.

According to Table 3, we noticed that the overall
morbidity seemed to initially decrease with time when
surgery was performed within 24 h. However beyond
24 h, it was noted there was the highest percentage of
patients with Clavien 3 and above complications (7 out
of 18 patients, 38.9%). This bimodal representation
could possibly be explained by there being 2 groups
of patients: The first group where patients were more
stable and diagnosis was made early with resultant
earlier operation performed and the second group where
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patients were more unstable and required a period of
resuscitation first before undergoing an operation. In
the latter group, the patients were initially too unstable
to perform a CT scan resulting in delayed diagnosis
and hence a delay in surgery. The 25 patients who
eventually underwent surgery after 24 h were mostly
patients already in severe sepsis and this could have
explained the majority of them ending up with greater
complications post-operatively.

Therefore, we believe that in an elderly population
where symptoms of abdominal pain maybe equivocal,
the threshold to perform CT scan should be lowered.
Once a decision is made to perform a scan, one should
expedite its execution to reduce any delays. The
earlier a CT scan is performed, the sooner a definitive
diagnosis is made and this minimizes total time delay
till surgery is performed. Ultimately, we believe this
possibly could reduce the severity of post-operative
complications especially in patients presenting with the
specific conditions in this study. Omari et af*? has also
suggested that the early use of CT scan can cut short
the way to appropriate treatment for perforated viscus.

There are certain limitations to this study. Firstly, it
is a retrospective study and we were unable to take into
account the delays which occurred before presentation
to the ED. We also did not look into other specific causes
which resulted in delays besides those encountered in
obtaining CT scans and also the factors that result in a
delay in performing a scan. A prospective study can be
performed looking at these causes so we can identify
other areas to improve and reduce delays in surgery.
Lastly, the study also does not include a comprehensive
list of all emergency surgeries in the elderly as certain
conditions such as cholecysitis and intestinal obstruction
are sometimes treated with a trial of conservative
management first. The majority of the conditions
included in the study were either perforated viscus or
gangrenous viscus hence outcome measures should be
compared with only this specific group of patients.

Our study demonstrates clearly that delay in
performing emergency surgery in elderly lead to higher
complication rates. Elderly patients presenting with
abdominal pain should be admitted and prudently
evaluated with a view to avoid diagnostic and thus
surgical delays. Obtaining CT scans early also may
potentially facilitate earlier diagnosis of perforated or
gangrenous viscus, especially in this group of patients
where clinical presentations may be more atypical, and
thus possibly lead to improved surgical outcomes.

COMMENTS

Background

With an ever increasing ageing population faced in most countries, there
is an expected rise in the number of surgical emergencies encountered.
Elderly patients are an entirely different group of patients with their multiple
comorbidities, cognitive impairment, altered body physiology and more fragile
state contributing to the challenges in their management. Many studies have
looked into outcomes of emergency surgery but few have focused on the
predisposing factors that lead to delay in surgery and how such delays impact
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outcomes.

Research frontiers

Delays in surgery are often inherent in any healthcare system and more studies
can be performed to look into the breakdown of each contributing factor with the
intention to improve workflow processes and system practices to reduce such
delays. With a reduction in delays to surgery, there can be anticipated greater
improvements in patient outcomes.

Innovations and breakthroughs

By studying at the predisposing factors that lead to delay in surgery, the authors
can have a higher index of suspicion in certain groups of patients. The authors
have found that patients with diabetes mellitus were at higher risk of having a
delay in surgery and this could be due to blunted physiologic response. The
authors also have noted a delay in performing a computed tomography scan
resulted in higher complication rates and hence the authors intend to look into
ways to reduce such delays in future studies.

Applications

The study results suggest that delays in surgery in elderly patients lead to
higher complication rates and it is crucial to identify patients with predisposing
factors which may lead one to have higher index of suspicion. Such patients
should also have any scans (if indicated) expedited to reduce any delays and
ultimately improve surgical outcomes as well.

Terminology

Certain acute abdominal emergencies include perforated or gangrenous viscus
and strangulated hernia. Any defect in the walls of abdominal viscus result
in peritoneal soiling and eventual peritonitis. Gangrene of the viscus occurs
when there is inadequate blood supply most often from vascular occlusion and
sepsis usually ensues. Such conditions are usually terminal unless surgical
intervention is performed. Hence it is crucial to identify such conditions promptly
and initiate surgery at the earliest possible chance to improve outcomes.

Peer-review

Dr. Ong et al reported clinical outcomes in the elderly patients who came to ER
in the single center. They reviewed morbidity and mortality of the 144 patients
and tried to identify clinical factors to predict poor clinical outcomes. Overall the
article is interesting and manuscript is well written.
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Abstract

AIM: To test the efficacy of lay open (deroofing,
not excision) with curettage under local anesthesia
(LOCULA) for pilonidal sinus as an outpatient procedure.

METHODS: LOCULA procedure was done for all types
of pilonidal disease. The primary outcome measure
was cure rate. The secondary outcome measures were
hospital stay, operating time, return to work, healing
time and complication rate.

RESULTS: Thirty-three (M/F-30/3, mean age-23.4
+ 5.8 years) consecutive patients were operated and
followed for 24 mo (6-46 mo). Eleven were pilonidal
abscess and 22 were chronic pilonidal disease. Six had
recurrent disease. Operating time and the hospital stay
was 22.3 = 5.6 min and 63.8 £ 22.3 min respectively.
The patients could resume normal work in 4.3 £ 3.2 d
and the healing time was 42.9 = 8.1 d. Thirty (93.8%)
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patients had complete resolution of the disease and
two (6.2%) had a recurrence. Both the recurrences
happened in patients who had complete healing but
ignored the prescribed recommendations. One out of
these got cured after getting operated again with the
same procedure. Thus the overall success rate of this
procedure was 96.9%.

CONCLUSION: Lay open (deroofing) with curettage
procedure under local anesthesia is an effective proce-
dure to treat both simple and complicated pilonidal
sinus and abscess. It is a simple procedure, has a high
cure rate (up to 97%), doesn't require admission and
is associated with minimal morbidity and scarring.
Considering the distinct advantages, this procedure
has the potential to become the first line procedure for
treating pilonidal disease.

Key words: Pilonidal; Lay open; Deroofing; Curettage;
Sinus

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This study demonstrates that lay open with
curettage under local anesthesia is a simple procedure
to treat simple and complicated pilonidal disease.
It is quite effective with high cure rate and can be
done as an outpatient procedure. Apart from this,
this procedure has distinct advantages - can be learnt
easily, less time to operate, almost pain free, back
to work faster, minimum incision, simple dressings
after operation, small scar, minimal change in body
shape, economically better and easy to repeat after a
recurrence. This procedure can potentially become the
frontline operation for all types of pilonidal disease.

Garg P, Garg M, Gupta V, Mehta SK, Lakhtaria P. Laying open
(deroofing) and curettage under local anesthesia for pilonidal
disease: An outpatient procedure. World J Gastrointest Surg
2015; 7(9): 214-218 Available from: URL: http://www.
wjgnet.com/1948-9366/full/v7/i9/214.htm DOI: http://dx.doi.
org/10.4240/wjgs.v7.19.214

INTRODUCTION

“Pilonidal sinus” as a term was first used in the year
1880™. Though Mayo described this disease in detail
in 1833, its optimal treatment is debated even today'?.
Several procedures have been described for pilonidal
disease. Acute abscess is treated by incision and
drainage®. Chronic disease is usually treated by wide
excision. After excising, the wound may be left open
so that it heals with granulation tissue™, or the wound
may be closed on the operating table. The latter may
be a midline closure®™ or usage of a flap - Z-palsty™,
Karydakis flap”’, Bascom flap™ and Limberg flap®. The
principle behind these extensive procedures had been to
remove all the diseased portion and to close the wound
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away from the midline!*>'!l, However, these excisional
procedures lead to extensive incisions, removal of
large amount of skin, big wounds and hence increase
morbidity. In spite of increased morbidity, the recurrence
rate also didn’t necessarily come down after these
extensive procedurest***¥,

Laying open of pilonidal sinus and curettage of
tract under local anesthesia (LOCULA) procedure is a
simple procedure to mange pilonidal sinus>*®., Though
this procedure has been described in the past yet no
study has determined the feasibility and efficacy of
this procedure done under local anesthesia as an office
procedure.

We performed a prospective study between 2011
and 2014 to analyze the benefits and drawbacks of
this procedure in all types of pilonidal disease - acute
(abscess), chronic simple and complicated (recurrent,
multiple tracts, etc.).

MATERIALS AND METHODS

Study population

In the period between January 2011 and July 2014, all
the consecutive patients of pilonidal sinus (simple as
well as complicated) were prospectively included in the
study. The inclusion criteria were: Patients with chronic
simple pilonidal sinus, patients having recurring disease
and pilonidal disease having an associated abscess. All
patients gave consent in writing in the language they
understood. The hospital ethics committee approved
the study protocol. All the operations were performed
by a single surgeon (Garg P).

Surgical procedure

No preoperative preparation was done. All the proce-
dures were done on an outpatient basis under local
anesthesia and no hospital admission was done. No
patient required general or spinal anesthesia. During
operation, the patient was placed in a prone position.
An adhesive tape was used to separate the buttocks
so that proper exposure of the diseased area could be
obtained. The solution of Povidine iodine was used to
disinfect the operative area.

The sinus opening was probed gently to gauze
the direction and length of the tract (Figure 1). The
local anesthetic agent (2% Lignocaine with Adrenaline
0.005%) was infiltrated around the opening and along
the tract/tracts (Figure 1). The anesthetic agent was
kept ready in case the tracts were found to be longer
than expected or any side tract was encountered.
The tracts were identified with the help of mosquito
(small artery) forceps and were laid open (Figure 1).
If there were more than one tracts, then all the tracts
were opened at the same time. All the hairs and debris
were removed from the tracts (Figure 1) and all the
granulation tissue was removed by rubbing the sinus
cavity with a dry gauze or with a curette. The skin edges
were trimmed. The wound was checked thoroughly
for any extensions or side/downward branches. The
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Figure 1 Lay open plus curettage under local anesthesia procedure for pilonidal disease. A: Preoperative photo without preparation; B: Preoperative photo
after preparation; C: Infiltration of local anesthesia; D: Laying open after inserting an artery forceps in the sinus; E: Hairs and debris removed from the sinus; F:
Immediate post-operative; G: One week postoperative; H: Three weeks post-operative; I: Completely healed wound - 6 wk postoperative.

lateral wall and the base of the sinus were left intact
and no marsupialization was done. The bleeding points
were electrocauterized and haemostasis achieved. The
wound was packed tightly with a povidone iodine so-
aked gauze.

The patient walked off to the recovery room and
kept under observation for an hour. After this, the
dressing was checked for any active bleeding and the
patient was sent back home with instructions to resume
daily routine. However, he/she was instructed to avoid
strenuous work. Oral antibiotic (Cefixime 200 mg
twice a day) and analgesic (Aciclofenac 500 mg) were
prescribed twice a day for five days.

Follow-up

All the patients were examined in the out-patient office
on the next day of operation. The dressing was taken
off, the wound gently rubbed with a dry gauze and then
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lightly packed with a povidine iodine soaked gauze.
The process was explained to the relative and the latter
was made to do the same under our supervision. After
this, the patient’s relative was instructed to clean the
operated area at home (once or twice a day) and the
patient was encouraged to resume his normal work as
soon as possible. The patient was followed up on weekly
basis till the wound healed completely.

After the wound healed completely, the patient was
instructed to keep three centimeters area all around the
wound free of hair till he/she reached the age of thirty
years. He/she was also advised to put powder in the
intergluteal cleft for the same period (India is a hot and
humid country and increased sweating and moistness
in the intergluteal region was reported by all our
patients. We suspected this to be one of the contributing
reasons). The patient was told to report back in case of
any swelling, pain or pus discharge from the operated

September 27, 2015 | Volume 7 | Issue 9 |



Table 1 Demographic data and characteristics of the patients

Parameter n =33

Age 23458 yr

Sex (M/F) 30/3
Anesthesia Local anesthesia
Inclusion criteria Chronic, recurrent, abscess
Exclusion criteria Refused consent
Recurrent 6 (18.2%)
Abscess 11 (33%)

M/F: Male/female.

Table 2 Results about the recurrences of the patients

Parameter n =33
Operating time 22.3 £ 5.6 min
Hospital stay 63.8 +22.3 min
Resume normal work 43+3.2d
Healing time 429+81d
Recurrence 6.2%
Complications 3.1%

area.

RESULTS

The various characteristics of the patients are sum-
marized in Table 1. Thirty three consecutive patients
were prospectively recruited over a three and a half
years period. The patients had a 24 mo of median
(range: 6-46 mo) follow-up. One patient was lost to
follow up. The age of the patients ranged from 16 to
39 years (mean: 23.4 £ 5.8) and the sex ratio-M/F
- 30/3. Eleven were pilonidal abscess and 22 were
chronic pilonidal disease. Six had recurrent disease. The
operating time was 22.3 £ 5.6 min and the hospital
stay after the operation was 63.8 £ 22.3 min. The
patients were able to resume their normal work in 4.3
+ 3.2 d and the healing time was 42.9 + 8.1 d. Thirty
(93.8%) patients had complete resolution of the disease
and two (6.2%) had a recurrence (Table 2). Both the
recurrences happened in the patients who didn't adhere
to the prescribed recommendations after the complete
healing. One patient with a recurrence was operated
again with the same procedure and he got cured. The
second patient was lost to follow up. Thus the overall
cure rate was 96.9%. One patient had a bleeding ep-
isode six days after the operation. She was managed
conservatively in the outpatient clinic and the wound
got healed subsequently.

DISCUSSION

In this study, LOCULA was done on an outpatient
basis in 33 patients with 96.9% success rate. All types
of pilonidal sinus patients, simple and complicated
(recurrent, abscess and multiple tracts) were included in
the study. This is perhaps the first study in the literature
which demonstrated that this simple procedure was
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highly effective (low recurrence rate) and could be
done on outpatient basis without the need for hospital
admission. This was possible because LOCULA could
be done under local anesthesia. None of the patient
required general or regional anesthesia. This makes it
quite cost effective as well. The morbidity was minimal
as the procedure was done under local anesthesia on an
outpatient basis (all the patients left the hospital within
one and a half hour after the procedure) and could
resume their normal routine within a week (mean: 4.3 d).
The recurrence happened in only two (6.2%) patients
and one of them underwent the same procedure and
got cured. The recurrence also happened in those
patients who didn't follow the post-operative instructions
(to regularly clean the area of hair). The only drawback
seen in this procedure was slightly longer healing time (6
wk). But this delayed healing time did not interfere with
the normal routine and resumption of work, hence didn’t
bother the patient much.

During the operation, no attempt was made to excise
the sinus. Only laying open (deroofing) was done and
some trimming of the lateral walls was done to prevent
adhesions and ensure healing by secondary intention.
This made the procedure simple, took less time, led to
minimal bleeding and resulted in a small wound. The
postoperative pain was very less and the wound care
was not demanding.

Though lay open with curettage procedure had
shown to be effective in the past™®'®, yet it could not
become the preferred procedure for treating pilonidal
disease. One of the reasons could be that this procedure
was perhaps confused with another procedure - drainage
of acute abscess in pilonidal disease after simply incising
it (without curetting the tracts and the cavity). The latter
procedure was associated with a recurrence rate of up
to 24%"1, However, when the cavity was curetted
along with the drainage, the recurrence rate reduced
significantly. In a large study (150 patients) with long
follow-up (65 mo), Vahedian et a/'**’ compared the
success rate of only drainage procedure vs laying open
with curettage and found that the cure rate in these
procedures differed significantly (simple drainage group
- 46%, curettage group - 90%). This is not difficult to
understand because when the wound is thoroughly
curetted, all the debris, hairs and granulation tissue
are removed and any side braches/extensions are
easily identified. The latter can then be laid opened and
curetted.

To conclude, LOCULA is a simple procedure to treat
simple and complicated pilonidal disease. It is quite
effective with high cure rate and can be done as an
outpatient procedure. Apart from this, this procedure has
distinct advantages - can be learnt easily, less time to
operate, almost pain free, back to work faster, minimum
incision, simple dressings after operation, small scar,
minimal change in body shape, economically better and
easy to repeat after a recurrence. This procedure has
full potential to become the gold standard operation for
all types of pilonidal disease. The only slight drawback
is slightly longer healing time but this aspect doesn't
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much bother patients as they can carry out their normal
chores during the dressing period.

COMMENTS

Background

Pilonidal sinus is a dreaded disease in which a tract (sinus) is formed in the
lower back inside which there is a collection of hairs. This usually happens
in sedentary, sweaty, slightly obese, hairy young males. This disease is
characterized by regular pus formation and is notorious for recurrence after the
operation.

Research frontiers

As of today, chronic disease is usually treated by wide excision. After excising,
the wound may be left open so that it heals with granulation tissue, or the
wound may be closed on the operating table. The latter may be a midline
closure or usage of a flap - Z-palsty, Karydakis flap, Bascom flap and Limberg
flap. However these extensive big operative procedures require administration
of spinal or general anesthesia, hospital admission for 2-3 d and bed rest for 5-10
d. The resumption of normal work can take up to 4-6 wk. In spite of all this, the
recurrence rate also is also 4%-10% after these extensive procedures.

Innovations and breakthroughs

This is the first study which demonstrates that a simple procedure (lay open
with curettage) can treat simple and complicated pilonidal disease in an
effective manner. This procedure can be done as an outpatient procedure
without needing any hospital admission. Therefore, no hospital admission is
required. Apart from this, this procedure has distinct advantages - can be learnt
easily, less time to operate, almost pain free, back to work faster, minimum
incision, simple dressings after operation, small scar, minimal change in body
shape, economically better and easy to repeat after a recurrence.

Applications

As this simple procedure has so many distinct advantages over all other
preferred procedures, this procedure can potentially become the frontline
operation for all types of pilonidal disease.

Terminology

Pilonidal sinus - a tract or a sinus in the lower back in which a cluster of hairs
go in leading to recurrent infection and pus formation. Excisional procedures -
operations in which the sinus is removed by operation taking a big margin all
around which results in a large wound.

Peer-review

This study presented a novel procedure to treat simple and complicated
pilonidal disease. The data was full and accurate. And the authors present
a study on a modified approach to the operative treatment of pilonidal sinus
disease. It's an interesting and simple surgical procedure with good short-term
results.
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Absitract

Atraumatic splenic rupture is an uncommon complication
of acute pancreatitis. This report describes the case of a
30-year-old man with acute pancreatitis and splenic vein
thrombosis complicated by splenic rupture. The patient
was admitted to the emergency department with pain in
the upper abdomen that had been present for six hours
and was associated with vomiting and sweating. He was
diagnosed with acute pancreatitis of alcoholic etiology.
Upon computed tomography (CT) of the abdomen, the
pancreatitis was scored as Balthazar C grade, and a
suspicious area of necrosis affecting 30% of the pancreas
with splenic vein thrombosis was revealed. Seventy-
two hours after admission, the patient had significant
improvement in symptoms. However, he showed clinical
worsening on the sixth day of hospitalization, with in-
creasing abdominal distension and reduced hemoglobin
levels. A CT angiography showed a large amount of free
fluid in the abdominal cavity, along with a large splenic
hematoma and contrast extravasation along the spleen
artery. The patient subsequently underwent laparotomy,
which showed hemoperitoneum due to rupture of the
splenic parenchyma. A splenectomy was then performed,
followed by ultrasound-guided percutaneous drainage.

Key words: Acute pancreatitis; Pancreatitis; Rupture;
Splenic rupture; Spontaneous

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This report describes a rare case of atraumatic
splenic rupture that occurred in a 30-year-old male
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patient with acute pancreatitis and splenic vein
thrombosis. A computed tomography angiography
showed a large amount of free fluid in the abdominal
cavity, along with a large splenic hematoma and
contrast extravasation along the spleen artery.
The patient underwent a splenectomy followed by
ultrasound-guided percutaneous drainage.

Hernani BL, Silva PC, Nishio RT, Mateus HC, Assef JC, De
Campos T. Acute pancreatitis complicated with splenic rupture:
A case report. World J Gastrointest Surg 2015; 7(9): 219-222
Available from: URL: http://www.wjgnet.com/1948-9366/full/
v7/19/219.htm DOI: http://dx.doi.org/10.4240/wjgs.v7.i9.219

INTRODUCTION

Atraumatic splenic rupture is a rarely reported comp-
lication of acute pancreatitis™. Approximately 10%
of atraumatic splenic ruptures are related to local
inflammatory processes™. These ruptures can be
accompanied by other complications, such as perisplenic/
intrasplenic pseudocysts, splenic infarction, subcapsular
hematomas, and intrasplenic hemorrhage™®. Morbidity
and mortality rates for pancreatitis with splenic
complications vary from 39% to 79% and 3.5% to
0.8%, respectively”!, demonstrating the importance of
prompt recognition. This report describes a rare case
involving a patient with acute pancreatitis and splenic
vein thrombosis complicated by splenic rupture.

CASE REPORT

A 30-year-old man was admitted to the emergency
department with pain in the upper abdomen that had
been present for six hours accompanied by vomiting
and sweating. He reported chronic alcoholic abuse,
including recent consumption prior to the onset of
symptoms. He had no other comorbidities. An initial
examination showed normal blood pressure, a heart
rate of 120 bpm, respiratory rate of 40 ipm, and a
distended abdomen that was painful to palpation but
with no signs of peritonitis. Laboratory exams showed:
amylase, 199 IU/L; lipase, 410 U/L; C-reactive protein,
56 mg/L; WBC, 14.8 x 10%uL, hemoglobin, 18.1 g/dL
hematocrit 52% pH7.30 HCOs, 12.7 mmol/L; lactate,
5.0 mmol/L. A diagnosis of alcoholic pancreatitis was
confirmed. The Apache II classification was 2 at
admission.

A computed tomography (CT) of the abdomen
indicated that the pancreatitis was Balthazar grade C,
and a suspicious area of necrosis affecting 30% of the
pancreas with splenic vein thrombosis was observed
(Figure 1). The patient was given antibiotics because
of an increased C-reactive protein level (326 mg/L at
48 h after admission) and necrosis of the pancreas.
The patient’s symptoms substantially improved after
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72 h, with acceptance of an oral diet. However, clinical
worsening occurred on the sixth day of hospitalization,
with increasing abdominal distension and a reduced
hemoglobin level (9.2 g/dL). Diagnostic paracentesis
was then conducted on hematic content output. A
subsequent CT angiography of the abdomen revealed
a large amount of free fluid in the abdominal cavity, a
large splenic hematoma, and contrast extravasation
along the spleen artery (Figure 2).

The patient underwent a laparotomy, which showed
hemoperitoneum due to the rupture of the splenic
parenchyma and surrounding hematoma. A splenectomy
was thus performed with cavity drainage. The patient
was administered norepinephrine and blood components
replacement. Six days after the operation, he was
hemodynamically stable without vasoactive drugs and
extubated; he showed acceptance of enteral nutrition
and no signs of pancreatic fistula.

Forty-eight hours after withdrawal of antibiotics,
on postoperative day 20, the patient exhibited a fever.
Abdominal CT revealed peripancreatic collection of
liquefied content and gas. He subsequently underwent
ultrasound-guided percutaneous drainage with a
Shiley catheter, which provided purulent content. CT
performed after the procedure showed a significant
decrease in the collection volume. Seven days after
drainage, the fever returned and a second percutaneous
procedure was performed, which resolved the fluid
collection. The patient was subsequently discharged,
with no complaints at a 30-d follow-up.

DISCUSSION

Splenic complications are considered rare events during
the course of acute and chronic pancreatitis and have
varied descriptions, including pseudocyst, subcapsular
hematoma, splenic infarction, intrasplenic hemorrhage,
and splenic rupture. Subcapsular hematomas, pseu-
docysts, and splenic rupture are more common in
chronic pancreatitis®®, whereas splenic infarctions and
intrasplenic hemorrhage tend to be more frequent in
acute pancreatitis'.

The anatomic relationship between the pancreatic
tail and the splenic hilum contributes to the pathology
of splenic complications™. For example, splenic rupture
is more often described as a complication of chronic
pancreatitis, where it occurs secondary to the enzymatic
erosion of pseudocysts or as a result of direct action in
the splenic parenchyma. In contrast, it has been reported
in acute pancreatitis following splenic vein thrombosis,
perisplenic adhesions, and acute inflammation of ectopic
intrasplenic pancreatic tissue™®. The cause of the
splenic rupture in the present case was likely the splenic
vein thrombosis observed in the first CT scan, as the
histopathologic finding was sinusoidal hypertension in the
spleen.

The diagnosis of splenic complications is challenging
due to the absence of specific symptoms and signs.
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Figure 1 Abdominal computed tomography showing Balthazar C
pancreatitis with splenic vein thrombosis (arrow).

However, the presence of pain in the left upper quadrant
and referred pain in the left shoulder are indications.
Thus, CT is valuable for identifying splenic complications,
as well as for patient follow-up, as demonstrated in the
case presented here. Magnetic resonance imaging may
also be useful, as it allows for better characterization of
the various soft tissues and vascular alterations compared
to CT™®., Furthermore, the case presented here suggests
that worsening of abdominal pain and distension followed
by acute anemia are clinical indicators for diagnosis.
A diagnostic paracentesis was also performed on the
patient in this case, followed by CT angiography, which
was used to locate the hemorrhage.

The treatment of splenic complications depends
upon the hemodynamic status of the patient. A variety
of treatments can be considered for patients who are
hemodynamically stable, including a conservative
approach, percutaneous drainage, angiography study,
embolization, or even surgery. However, use of a
conservative approach requires strict follow-up with
serial ultrasound or CT. In contrast, surgical intervention
with splenectomy or distal pancreatosplenectomy is
convenient for patients who are hemodynamically
unstable®®), As the patient in the present case was
hemodynamically stable, the first choice was angiography
study followed by embolization. However, technical
problems and clinical worsening of the patient led to
the need for a laparotomy followed by splenectomy and
drainage of the abdominal cavity. Importantly, despite
signs of pancreatic necrosis, no necrosectomy was
performed as the patient was treated for hemorrhagic
complications rather than the pancreatitis. Indeed,
necrosectomy is not recommended in the early phase
of the disease!'®, and thus, the maximal procedure
recommended for this patient was drainage.

Even though splenic complications are rare conditions
in both acute and chronic pancreatitis, clinical suspicion
and prompt diagnosis using CT or other imaging
methods are important for the patient’s prognosis. As
this condition can change in a short period of time,
early diagnosis followed by appropriate treatment can
dramatically alter the morbidity and mortality associated
with splenic rupture.
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Figure 2 Abdominal computed tomography angiography showing a large
amount of free fluid and a splenic hematoma (arrows).

COMMENTS

Case characteristics
Thirty years old man with pain in the upper abdomen that had been present for
six hours and associated with vomiting and sweating.

Clinical diagnosis
Acute pancreatitis.

Differential diagnosis
Subcapsular hematoma, intrasplenic haemorrhage, and necrotizing hemorrhagic
pancreatitis.

Laboratory diagnosis

Amylase, 199 IU/L; Lipase, 410 U/L; C-reactive protein, 56 mg/L; WBC, 14.8
x 10%/uL; hemoglobin, 18.1 g/dL hematocrit 52% pH7.30, HCOs, 12.7 mmolL;
lactate, 5.0 mmol/L.

Imaging diagnosis

Computed tomography (CT) of the abdomen showed Balthazar grade C with
pancreatic necrosis and CT angiography revealed a large amount of free fluid
in the abdominal cavity, a large splenic hematoma, and contrast extravasation
along the spleen artery.

Treatment
Splenectomy was performed with cavity drainage.

Related reports
Atraumatic splenic rupture is a very rare complication of acute pancreatitis, with
few reports in the literature.

Experiences and lessons

Even though splenic complications are rare, a clinical suspicion and prompt
diagnosis are critically important for a positive patient prognosis; because this
condition can change in a short period of time, an early diagnosis followed by
appropriate treatment was helpful in this case.

Peer-review

The case report by Hernani et al presents a case of a young adult male who
developed a splenic rupture associated with an episode acute pancreatitis.
The authors briefly discuss the relationship of this complication to pancreatic
inflammation, its presenting signs and symptoms, and recommended therapy.
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