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Abstract

BACKGROUND

With advanced age and chronic illness, the life expectancy of a patient with
colorectal cancer (CRC) becomes less dependent on the malignant disease and
more on their pre-morbid condition. Justifying major surgery for these elderly
patients can be challenging. An accurate tool demonstrating post-operative
survival probability would be useful for surgeons and their patients.

AIM
To integrate clinically significant prognostic factors relevant to elective colorectal
surgery in the elderly into a validated pre-operative scoring system.

METHODS

In this retrospective cohort study, patients aged 70 and above who underwent
surgery for CRC at Singapore General Hospital between 1 January 2005 and 31
December 2012 were identified from a prospectively maintained database.
Patients with evidence of metastatic disease, and those who underwent
emergency surgery or had surgery for benign colorectal conditions were
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excluded from the analysis. The primary outcome was overall 3-year overall
survival (OS) following surgery. A multivariate model predicting survival was
derived and validated against an equivalent external surgical cohort from
Kyungpook National University Chilgok Hospital, South Korea. Statistical
analyses were performed using Stata/MP Version 15.1.

RESULTS

A total of 1267 patients were identified for analysis. The median post-operative
length of stay was 8 [interquartile range (IQR) 6-12] d and median follow-up
duration was 47 (IQR 19-75) mo. Median OS was 78 (IQR 65-85) mo. Following
multivariate analysis, the factors significant for predicting overall mortality were
serum albumin < 35 g/dL, serum carcinoembryonic antigen > 20 ug/L, T stage 3
or 4, moderate tumor cell differentiation or worse, mucinous histology, rectal
tumors, and pre-existing chronic obstructive lung disease. Advanced age alone
was not found to be significant. The Korean cohort consisted of 910 patients. The
Singapore cohort exhibited a poorer OS, likely due to a higher proportion of
advanced cancers. Despite the clinicopathologic differences, there was successful
validation of the model following recalibration. An interactive online calculator
was designed to facilitate post-operative survival prediction, available at

http:/ /bit.ly/sgh_crc. The main limitation of the study was selection bias, as
patients who had undergone surgery would have tended to be physiologically
fitter.

CONCLUSION

This novel scoring system generates an individualized survival probability
following colorectal resection and can assist in the decision-making process.
Validation with an external population strengthens the generalizability of this
model.

Key words: Colorectal cancer surgery; Elderly; Overall survival; Pre-operative prognostic
score

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Ageing results in a decreased functional reserve along with various comorbid
diseases. Many elderly patients express age-related concerns when advised for operative
intervention. This is the first predictive survival model specific for older patients planned
for elective colorectal surgery and provides a visual guide to facilitate the counselling
process.
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INTRODUCTION

The world is facing a dramatic increase in the number and proportion of its elderly.
Driven by remarkable improvements in life expectancy, the number of people aged 60
years and over is projected to grow from 901 million in 2015 to 1.4 billion in 2030, and
more than double that in 2015 to 2.1 billion by 2050!". Whilst being a product of
economic success and advancement in healthcare, an ageing population will suffer
more death and disability from illnesses such as heart disease, diabetes, and cancer®.
Colorectal cancer (CRC) is the third most commonly diagnosed malignancy and the
fourth leading cause of cancer death globally, accounting for 1.4 million new cases
and almost 700 000 deaths in 2012F1. The incidence and mortality rates for CRC
increases with age, with 90% of new cases and over 90% of deaths occurring at 50
years and beyond".. This raises genuine concern that CRC will result in a greater
burden on healthcare with the shift towards an older demographic.

The normal physiological process of ageing reduces functional capacity and
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reserve, leading to a decreased ability to mount an adequate response to stress and
resulting in a worse outcome should post-operative complications arise. Another
problem is the increasing number and severity of comorbidities with age which may
impact patient tolerance of anesthesia. With advanced age and chronic illness, the
decision to undergo major surgery in the elderly patient can be challenging. Not
infrequently, patients and their family members decline operative intervention due to
age-related concerns. Even to the surgeon, the benefit of resection in certain
individuals may not be so clear-cut. Moreover, the elderly are under-represented and
under-prioritized in randomized trials’), resulting in difficulty in generalizing existing
data. Many clinicians now recognize that surgery in the elderly is different in terms of
risks and meaningful outcomes!‘.

We aimed to analyze our outcomes following major elective colorectal surgery in
the elderly to determine factors significantly influencing mortality. A pre-operative
scoring system predicting post-operative outcomes more objectively could then be
derived, facilitating the decision-making process for both surgeons and patients.

MATERIALS AND METHODS

Data for all patients aged 70 and above who underwent elective surgery for non-
metastatic CRC at Singapore General Hospital (SGH) Department of Colorectal
Surgery from 1 January 2005 to 31 December 2012 were obtained from hospital
electronic records. Patients with evidence of distant disease, those who underwent
emergency surgery or had surgery for benign colorectal conditions were excluded
from the analysis. Instances of surgery for CRC recurrence occurring in the same
patient over the study period were also excluded. Information for an equivalent
group of elderly patients electively operated on at Kyungpook National University
Chilgok Hospital (KNUCH), Daegu, South Korea, was retrieved over the same
duration.

Statistical analysis

Missing data were filled using multiple imputation, performed via sequential
imputation using chained equations with predictive mean matching. The variable
with the highest proportion of missing values in the model derivation dataset was
11.5%. All variables, apart from the variable being imputed, were included in the
imputation model to avoid bias. A total of 100 imputations were performed. To
simplify the eventual prognostic scoring, the “minimum P value approach” was
adopted to detect appropriate cut points for continuous variables!’*l. Cut point
selection was guided by upper and lower limits of normal laboratory values and an
attempt was made to keep cut points to the nearest whole number, tens or fives to
facilitate clinical ease of use. As Cox models do not provide a straightforward
estimation of the baseline survival function required for predicting absolute survival
probabilities, a flexible parametric model [Royston-Parmar (RP)] was constructed
instead with all-cause mortality as the outcome!”l. All outcomes were truncated at
three years from the time of surgery and patients who had not died were censored at
three years. All independent variables were included in the multivariate regression
and backward elimination was used to remove variables with P values greater than or
equal to 0.05 until all the remaining variables had P values of < 0.05. A survival score
was calculated for all patients using the final RP model’s beta coefficients. Patients
were stratified by survival score and categorized into three arbitrary prognostic
groups, defined using the 20" and 80" percentiles of the survival score. The observed
survival profiles of the three prognostic groups were assessed using the Kaplan-Meier
estimator and compared using the log-rank test. Calibration was evaluated by
visually inspecting the agreement between observed and predicted 3-year survival by
superimposing predicted survival profiles over the Kaplan-Meier curves.

External validation

The final RP model derived on the cohort from SGH to predict 3-year post-operative
survival was applied on the group of patients from KNUCH. Discrimination and
calibration were evaluated as previously described. Where evidence of model
miscalibration was observed, recalibration was performed by fitting an RP model to
the validation data using the linear predictor of the existing model on the log relative
hazard scale. All statistical analyses were performed using Stata/MP Version 15.1
(College Station, TX, United States) and R Version 3.3.4 (www.r-project.org).

Model productization
An online calculator was developed from our model to predict three-year survival
profiles. The interactive calculator, generated via https://www.shinyapps.io/,
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facilitates individualized point-of-care survival probability and aids the visualisation
of the predicted survival probability profile over time, given the unique combination
of risk factors present!'’. The study protocol has been approved by the SingHealth
Institutional Review Board (CIRB Ref No. 2015/2374).

RESULTS

A total of 1643 elective colorectal resections were performed for 1623 patients aged 70
and above over the study duration. One hundred and eighty-seven patients who
underwent surgery for non-malignant conditions and 169 patients known to have
distant metastasis at the time of surgery were excluded from the analysis. Twenty
instances of repeat surgery for cancer recurrence performed for the same patient
during the study period were also excluded. Analysis of 1267 resections for colorectal
malignancy was performed. Clinical characteristics are shown in Table 1.

Outcome measures used were the 30-d post-operative complication rate, classified
according to the Clavien-Dindo tool, and overall survival (OS). Complication details
are summarized in Table 2. While just under one-quarter of patients experienced early
complications, high grade complications of Clavien-Dindo III or higher only occurred
in 82 patients (6.5%). These included 30 deaths within the initial 30 post-operative
days; 21 were secondary to cardiorespiratory complications, eight were attributable to
anastomotic leaks and the remaining one was due to a cerebrovascular accident.

The median post-operative length of stay was 8 (IQR 6-12) dand median follow-up
duration was 47 (IQR 19-75) mo. Median OS was 78 (IQR 65-85) mo. Of 670 deaths
occurring within the follow-up up period, 339 were attributable to CRC (51%), while
331 (49%) died of other causes. Disease recurrence occurred in 276 (22%), with a
median time from surgery to recurrence of 13 (IQR 7-23) mo. Most cancer recurrences
presented at distant locations only (65%), while locoregional recurrence without
distant metastasis occurred in 30 patients (11%). Disease relapse in both local and
distant organs accounted for a quarter of all recurrences (24%).

Univariate analysis of all suitable pre-operative variables is shown in Table 3. The
final multivariate model for predicting OS is provided in Table 4 with the resultant
survival curves generated from this model in Figure 1. The model stratifies OS
reasonably well in terms of discrimination (separation of the three risk category
curves) and calibration (agreement between observed and predicted survival curves
for each risk category).

Baseline characteristics of patients from the Singapore and the Korean cohorts are
compared head-to-head in Table 5. The SGH and KNUCH cohorts differ considerably
in terms of survival, with the 80" percentile surviving 18 mo vs 85 mo respectively
(Figure 2). Applying the model developed from the SGH cohort to stratify patients in
the KNUCH dataset expectedly revealed model miscalibration. However, relative
separation between the observed survival curves of patients in the three risk
categories showed acceptable model discrimination (Figure 3). Model recalibration
improved the agreement between the observed and predicted survival curves (Figure
4).

Interactive online calculators
Following successful external validation, the model was productized as an interactive
online calculator, available at http:/ /bit.ly/sgh_crc.

DISCUSSION

One of the biggest challenges in healthcare is coping with an ageing population. In
Singapore, the proportion of over 65-year-old has doubled from 6.0% in 1990 to 11.8%
in 2015. With an annual increase of 0.5%-0.7% per year, this figure is expected to reach
20%-25% of the population by 2030. Life expectancy at birth in 2015 was 82.9 years
(males 80.5 years, females 85.1 years), with the old age-dependency ratio climbing
steadily to reach 16.2 per 100 residents (aged 15 to 64 years old)!"!l. This census
highlights not only the increasing proportion of the elderly but the potential strain on
the rest of the working population. A similar trend can be observed in many
developed nations worldwide.

In 2000, the Colorectal Cancer Collaborative Group published a systemic review of
28 studies consisting of more than 34000 patients, looking at outcomes post-colorectal
surgery!”. Patients were stratified by age group; less than 65 years, 65-74 years, 75-84
years, and above 84 years. The median post-operative mortality rates across these age
groups were 3.0%, 6.4%, 8.6%, and 19.4% respectively. Median anastomotic leak rates

Raishidengs  WJGS | https://www.wjgnet.com 250 May 27, 2019 | Volume1l | Issue5 |


http://bit.ly/sgh_crc

Seow-En I et al. CRC surgery in elderly patients

Table 1 Patient, surgery, and disease characteristics

Variable SGH cohort (n = 1267)
Age, median (range), yr 77 (70-102)
Gender

Male 658 (51.9)
Female 609 (48.1)
Race

Chinese 1148 (90.6)
Malay 50 (4.0)
Indian 30 (2.4)
Others 39 (3.1)
ECOG status

0 (asymptomatic) 751 (59.3)
1 401 (31.6)
2 85 (6.7)
3 23 (1.8)
4 (bedbound) 7(0.2)
ASA score

1 178 (14.0)
2 857 (67.6)
3 225 (17.8)
4 7 (0.6)
Tumor site

Colon 790 (62.3)
Rectum 477 (37.6)
Surgical approach

Open 888 (70.1)
Laparoscopic 379 (29.9)
Surgery

High Anterior resection 505 (40.0)
Low Anterior resection 163 (12.9)
Ultra-Low Anterior resection 150 (11.8)
Right Hemicolectomy 286 (22.6)
Abdominoperineal resection 58 (4.6)
Others 105 (8.3)
TMN stage®

1 240 (18.9)
2 416 (32.8)
3 442 (34.9)
Tumor diameter, median (IQR), cm 4.5 (3-6)
Number of lymph nodes harvested, median (IQR) 15 (11-20)
Neoadjuvant therapy 22 (1.8)
Adjuvant therapy 219 (17.6)

American Joint Committee on Cancer Staging, 7' edition. All values are reported as 1 (%) unless otherwise
stated. ECOG: Eastern Cooperative Oncology Group; ASA: American Society of Anesthesiologists; IQR:
Interquartile range; SGH: Singapore General Hospital.

were 4.0%, 5.0%, 4.0% and 3.0% respectively. The data does suggest that good surgical
outcomes can be achieved in the elderly, but individualized evaluation of treatment
goals and communication of realistic anticipated outcomes are essential™.

Several risk stratification systems have been developed. Established scoring
methods such as the American Society of Anesthesiologists score and Charlson
Comorbidity Index are commonly used but have well described flaws; the former is
too subjective with little specificity, and the latter was not designed to predict peri-
operative risks in surgical patients. Colorectal surgery-specific scoring, such as the
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Table 2 30-d post-operative complications n (%)

SGH cohort (n = 1267)

Overall 30-d complications 297 (23.4)
Clavien-Dindo classification

I 75 (5.9)
I 140 (11.0)
I 21 (1.7)
v 31 (2.4)
V (death) 30 (2.4)
Type of complication

Cardiac/CVA 97 (7.7)
Respiratory 28 (2.2)
Urinary 24 (1.9)
Wound/stoma 55 (4.3)
Anastomotic leak 16 (1.3)
Others 77 (6.1)

SGH: Singapore General Hospital; CVA: Cerebrovascular accident.

ColoRectal Physiological and Operative Severity Score for the enUmeration of
Mortality and morbidity (Cr-POSSUM) and the Association of Coloproctology of
Great Britain and Ireland scoring systems are validated as accurate predictors of 30-d
post-operative mortality!"], but contain intraoperative or tumor staging parameters,
which limit their use as a pre-operative optimization or counselling tool. This
motivated us to develop a prognostic assessment tool to quantify the risk of mortality
and predict survival after surgery in the elderly.

In the Singapore cohort, the rates of anastomotic leak, 30-d morbidity and 30-d
mortality were 1.3%, 23.4% and 2.4% respectively. These outcomes are comparable to
existing data on the elderly published during the past 10 years, with reported
anastomotic leak rates ranging from 0.8%-5.9%, 30-d complications rates 17%-38% and
30-d mortality rates 0%-16 %"

Only the OS prediction model was selected for validation with the external cohort,
for several reasons. High grade morbidity of Clavien-Dindo grade III or IV accounted
for less than one-fifth of the overall complications arising within 30 d. This limited the
clinical applicability of a model predicting early clinically-relevant morbidity due to
the small number of events. Moreover, the main causes of post-operative morbidity in
elderly patients are known to be cardiovascular or pulmonary in nature!’>*, each of
which already have existing specific risk assessment tools**1. Compared to OS,
predicting disease-free survival may also not be as practical to the geriatric patient
with several life expectancy-limiting illnesses. Cancer-specific survival in the elderly
has previously already been shown to be similar to that of the younger age group!’.
In the multivariate model, factors significant for predicting 3-year all-cause mortality
were serum albumin < 35 g/dL, serum carcinoembryonic antigen =2 20 pg/L, T stage 3
or 4, tumor cell differentiation of moderate or worse, mucinous histology, rectal
tumors, and the presence of existing chronic obstructive lung disease (COPD). As the
model was intended to serve as a pre-operative patient counselling tool, intra-
operative findings and information only available following final histopathological
examination of the resected specimen were not included in the analysis.

Determination of the local stage of colorectal cancer can be difficult before surgery.
A recent meta-analysis of 13 studies showed that computed tomography had good
overall sensitivity of 90% at differentiating T1-T2 from T3-T4 colonic tumors*],
although a lower specificity estimate of 69% likely stemmed from radiologists
interpreting benign pericolic desmoplastic reaction as tumor invasion to reduce the
risk of understaging. Nodal stage prediction pre-operatively is even less precise and
this was therefore not included in the univariate analysis.

Of all comorbidities analyzed (Table 3), only COPD remained significant for poorer
OS on multivariate analysis. While COPD is known to confer a higher risk of early
morbidity and mortality following abdominal surgery!™, longer term survival may be
adversely influenced by associated pulmonary hypertension as well as the extra-
pulmonary inflammatory effects of the diseasel. Active smoking per se did not prove
significant on univariate analysis.

Interestingly, age did not significantly influence OS on multivariate analysis, unlike
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Singapore General Hospital (n = 1267)

1.0 1

0.8 4

0.6 o

Survival

0.4

Observed survival for < 20th centile
7777777 Predicted survival for < 20th centile

Observed survival for 20th-80th centile
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Figure 1 Observed survival probabilities of patients in the three risk score categories compared against
model-based predicted probabilities for each group.P value < 0.001 for separation of Kaplan-Meier survival
curves (solid lines).

2,22

in previous studies!'"**”l. This demonstrates that advanced age alone without the
presence of other predictors will not necessarily lead to a poorer outcome and should
not be a contraindication to major resection.

The Singapore and Korean cohorts were similar in terms of patient age, cancer
location and tumor differentiation. Disparity in survival between the populations was
likely a result of a larger distribution of advanced cancers in the Singapore group;
18.2% vs 11.5% had T4 tumors, and 19.1% vs 10.9% had N2 disease. Median pre-
operative CEA levels were also significantly higher in the SGH cohort (4.3 pg/L vs 2.4
pg/L). This may reflect a trend of elderly patients presenting later in the disease
process in the Singapore population compared to Korean. The advent of national
healthcare electronic records implemented in Singapore may also mean that mortality
events are more readily captured even if they had discontinued follow-up at our
institution.

Despite the differences in OS between the Singapore and Korea cohorts, observably
distinct separation between survival curves was displayed when the Singapore model
was applied to the external population (Figure 3). This suggests discriminatory
capacity of the predictors for revealing relative survival differences amongst elderly
patients who had undergone surgery for CRC. In absolute terms, however, the
predicted survival probabilities generated did not match the observed survival profile
of the external validation cohort and appeared miscalibrated. Regressing the original
scores on observed survival in the external cohort allowed for the identification of an
appropriate correction factor (beta coefficient). This was used to recalibrate the
original scores following which successful validation was evident in the improved
agreement between the observed and predicted survival curves (Figure 4).

Our study was subject to the limitations and bias inherent in observational
retrospective research. The most important limitation was selection bias. Elderly
patients who had already undergone elective surgery would have tended to be
physiologically fitter based on traditional methods of patient evaluation. While it
would have been ideal to compare our cohort with cancer patients who had not had
surgery over the study duration, this information was unavailable. Measures of
patient frailty or function, e.g., hand grip strength or ambulatory distance, while
increasingly recognized as predictors of surgical morbidity and mortality in the
elderly™, was neither consistently recorded during the study duration nor has any
part of current practice at our institution. The dissimilarity in survival between the
cohorts may reflect the shortcomings of comparison between the populations of two
distinct geographical locations, but eventual validation of the model notwithstanding
these variations can be considered a strength. To ensure predictive accuracy of the
model, further validation including re-identification of a correction factor with
possible recalibration should be undertaken before use in separate populations.

In conclusion, while clinical decision-making for elderly patients with CRC can be
challenging, advanced age per se is not a risk factor for poorer survival outcomes and
patients should not be denied surgery based on age alone. However, there is a need
for more objective pre-operative risk stratification in this vulnerable group of patients.
Our novel scoring system predicting mortality following major resection uses
parameters which are available before the surgery and can assist in the counselling
and decision-making process between surgeons, their patients and families.
Validation with an external Asian population strengthens the generalizability of this
scoring method, although further validation may be necessary prior to adoption in
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Table 3 Unadjusted hazard ratios of individual predictors in association with 3-year survival

duration obtained via univariate Royston-Parmar regression

Predictors n HR (95%Cl) P value
Gender 1267 1.03 (0.81-1.31) 0.807
Age 1267 1.00 (0.98-1.03) 0.826
Race

Chinese 1148 1.00 (ref)

Malay 50 1.14 (0.60-2.14) 0.682
Indian 30 1.43 (0.78-2.68) 0.272
Others 39 0.67 (0.25-1.82) 0.433
Smoking status

Non-smoker 1055 1.00 (ref)

Smoker 212 1.07 (0.78-1.47) 0.692
Primary lesion site

Colon 790 1.00 (ref)

Rectum 477 1.40 (1.09-1.80) 0.008
Tumor stage

Tis/T1 97 1.00 (ref)

T2 188 1.52 (0.31-7.41) 0.605
T3 752 10.8 (2.7-43.1) 0.001
T4a 97 42.9 (10.5-173.5) <0.001
T4b 133 37.9 (9.38-153.2) <0.001
Tumor grade

Well differentiated 117 1.00 (ref)

Moderately differentiated 1009 3.85 (1.82-8.15) <0.001
Poorly differentiated or mucinous 141 8.59 (3.90-18.94) <0.001
Past medical history

Diabetes Mellitus 331 1.07 (0.81-1.41) 0.655
Hypertension 416 1.17 (0.91-1.51) 0.217
End stage renal failure 26 1.73 (0.54-5.53) 0.354
Previous myocardial infarction 47 0.95 (0.50-1.81) 0.881
Previous PCI, cardiac surgery or angina 140 1.36 (0.88-2.09) 0.161
Congestive heart failure 41 1.18 (0.52-2.69) 0.698
Peripheral vascular disease 30 1.14 (0.52-2.53) 0.744
Impaired sensorium, e.g., dementia 14 2.77 (0.40-19.2) 0.304
Chronic obstructive pulmonary disease 61 0.44 (0.29-0.68) <0.001
Previous stroke or TIA 90 1.08 (0.66-1.76) 0.758
Previous stroke with neurological deficits 38 1.19 (0.53-2.69) 0.675
Dependent functional status 60 0.81 (0.43-1.54) 0.529
ECOG

0 751 1.00 (ref)

1 404 0.98 (0.76-1.28) 0.903
2 or more 116 1.13 (0.72-1.79) 0.595
ASA

1 178 1.00 (ref)

2 857 0.75 (0.53-1.06) 0.099
3 or more 232 0.78 (0.51-1.19) 0.250
Laboratory parameters

Serum albumin (g/L) 1119 0.94 (0.92-0.96) <0.001
Carcinoembryonic antigen (ug/L) 1196 1.01 (1.00-1.01) <0.001
White blood cell count (x 10°/L) 1267 1.11 (1.06-1.15) <0.001
Platelet count (x 10°/L) 1267 1.00 (1.00-1.00) <0.001
Serum sodium (mmol/L) 1247 0.95 (0.91-0.98) 0.002
Serum creatinine (umol/L) 1265 1.00 (0.99-1.00) 0.244
Serum potassium (mmol/L) 1263 0.75 (0.56-0.99) 0.049
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Serum urea (mmol/L) 1264 0.98 (0.93-1.04) 0.517
Hemoglobin (g/dL) 1243 0.85 (0.79-0.91) 0.002
Lesion size (cm) 1267 2.03 (1.53-2.70) <0.001
Dichotomized predictors®

Age280yr 1267 0.92 (0.70-1.21) 0.540
Serum albumin <35 g/L 1266 2.16 (1.69-2.76) <0.001
Carcinoembryonic antigen > 20 pg/L 1247 4.33 (3.39-5.54) <0.001
White blood cell count > 8.5 x 10°/L 1265 1.78 (1.40-2.28) 0.001
Platelet count 2 450 x 10°/L 1263 2.36 (1.67-3.35) <0.001
Serum sodium < 135 mmol/L 1264 1.62 (1.20-2.20) 0.002
Serum creatinine > 135 pmol/L 1243 0.56 (0.31-1.02) 0.057
Serum potassium < 3.5 mmol/L 1267 1.37 (1.01-1.85) 0.043
Serum urea =7 mmol/L 1267 1.00 (0.71-1.40) 0.999
Hemoglobin <11 g/dL 1243 1.48 (1.16-1.89) 0.002
Lesion size 24 cm 1267 2.03 (1.53-2.70) <0.001

?Corrected P values for dichotomized variables due to multiple testing. ECOG: Eastern Cooperative
Oncology Group; Ref: Reference; PCI: Percutaneous coronary intervention; TIA: Transient ischemic attack.

differing patient cohorts.
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Table 4 Multivariable model predicting all-cause mortality, truncated at 3 years from time of surgery

Variable Hazard ratio 2.5"percentile 97.5"percentile P value
Serum albumin < 35 g/dL 1.41 1.08 1.83 0.011
CEA 220 pg/L 251 1.92 3.28 <0.001
T stage

T1/Tis 1.00 (ref) - - -

T2 1.11 0.23 541 0.894
T3 6.18 1.55 24.6 0.010
T4 17.9 4.45 721 <0.001

Tumor grade

Well differentiated 1.00 (ref) - - -

Moderately differentiated 224 1.04 482 0.040
Poorly differentiated or mucinous 3.54 1.54 8.15 0.003
Rectal lesion 147 111 1.96 0.007
Chronic obstructive lung disease 1.87 111 3.17 0.019

These factors were identified following progressive elimination of non-significant candidate predictors until all predictors retained in the final model had P
values below 0.05. CEA: Carcinoembryonic antigen; ref: Reference.

Table 5 Comparison between Singapore General Hospital; and Kyungpook National University Chilgok Hospital cohorts

Variable SGH(n = 1267) KNUCH(n =910)
n n
Age, median (range), yr 1267 77 (70-102) 910 75 (70-96)
Gender
Male 658 (51.9) 496 (54.5)
Female 609 (48.1) 414 (45.5)
Lesion sites
Colon 790 (62.3) 540 (59.3)
Rectum 477 (37.6) 370 (40.7)
Tumor grade
Well differentiated 117 9.0 29 (3.2)
Moderately differentiated 1009 (79.6) 809 (88.9)
Poorly differentiated 70 (5.5) 29 (3.2)
Mucinous/signet ring cell 71 (5.6) 43 4.7)
Laboratory parameters, mean (SD)
Creatinine, pmol/L 1267 88.9 (54.9) 910 83.8 (38.6)
Urea, mmol/L 1267 5.5(2.7) 910 2.7 (1.1)
Hemoglobin, g/dL 1267 11.8 (1.8) 910 12.0 (2.1)
WBC count, x 10°/L 1267 7.9 (2.6) 908 8.0 (18.2)
Platelet count, x 10°/L 1267 300.6 (104.6) 910 287.1 (95.3)
Serum albumin, g/L 1119 33.7 (5.5) 910 39.9 (4.6)
CEA, median (IQR), pg/L 1196 4.3 (2.6-14.2) 887 2.4 (1.5-4.8)
Comorbidities
Diabetes 331 (26.1) 167 (18.4)
Hypertension 416 (32.8) 415 (45.6)
Ischemic heart disease 47 (3.7) 14 (1.5)
Congestive heart failure 41 (3.2) 20 (2:2)
PVD 30 (24) 0 (0.0)
COPD 61 4.8) 66 (7.3)
Previous stroke 90 (7.1) 50 (5.5)
End stage renal disease 26 21) 6 0.7)
ASA
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1 178 (14.0) 152 (16.7)
2 857 (67.6) 724 (79.6)
3 225 (17.8) 34 (3.7)
4 7 (0.6) 0 (0.0)
T stage®

Tis 2 0.2) 8 0.9)
T1 95 (7.5) 72 (7.9)
T2 188 (14.8) 134 (14.7)
T3 752 (59.4) 587 (64.5)
T4a 97 77) 76 (84)
T4b 133 (10.5) 29 (3.2)
ypCR 0 (0.0) 4 (0.4)
N stage”

NO 688 (54.3) 577 (63.4)
Nila 148 11.7) 124 (13.6)
N1b 185 (14.6) 109 (12.0)
Nlc 4 0.3) 1 (0.1)
N2a 99 (7.8) 58 (6.4)
N2b 143 (11.3) 41 (4.5)
Short term outcomes

Anastomotic leak 16 (1.3) 44 (4.8)
30-d morbidity 297 (23.4) 212 (23.3)
30-d mortality 30 (24) 1 (0.001)

aAmerican Joint Committee on Cancer Staging, 7' edition. All values are reported as 1 (%) unless otherwise stated. KNUCH: Kyungpook National
University Chilgok Hospital; SGH: Singapore General Hospital; WBC: White blood cell; CEA: Carcinoembryonic antigen; PVD: Peripheral vascular disease;
COPD: Chronic obstructive pulmonary disease; ASA: American Society of Anesthesiologists; ypCR: Pathological complete response following neoadjuvant
therapy.

Kaplan-Meier survival estimates
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Figure 2 Kaplan-Meier overall survival curves of the 2 cohorts. SGH: Singapore General Hospital; KNUCH: Kyungpook National University Chilgok Hospital.
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Kyungpook National University Chilgok Hospital (n = 910)
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Figure 3 Observed survival probabilities of patients in the three risk score categories of the validation cohort compared against model-based predicted
probabilities for each risk categories.P value < 0.001 for separation of Kaplan-Meier survival curves (solid lines).

Kyungpook National University Chilgok Hospital (7 = 910), recalibrated
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Figure 4 Recalibrated model applied to the Korean cohort.P value < 0.001 for separation of Kaplan-Meier survival curves (solid lines).

ARTICLE HIGHLIGHTS

Research background

Driven by remarkable improvements in life expectancy, the world is facing a dramatic increase
in the number and proportion of its elderly. The incidence and mortality rates for colorectal
cancer (CRC) increases with age, resulting in a greater burden on healthcare. Moreover, the life
expectancy of an elderly patient with CRC may depend less on the malignant disease and more
on their pre-morbid condition. Data shows that good surgical outcomes can be achieved in the
elderly, but individualized evaluation of treatment goals and communication of realistic
anticipated outcomes are essential.

Research motivation

With advanced age and chronic illness, the decision to undergo major surgery in the elderly
patient can be challenging. Not infrequently, patients and their family members decline
operative intervention due to age-related concerns. Even to the surgeon, the benefit of resection
in certain individuals may not be so clear-cut. Moreover, the elderly are under-represented and
under-prioritized in randomized trials, resulting in difficulty in generalizing existing data.
Established risk stratification methods are commonly used but have well described flaws. This
motivated us to develop a specific prognostic assessment tool to quantify the risk of mortality
and predict survival after surgery in the elderly.

Research objectives

We aimed to analyze our outcomes following major elective colorectal surgery in the elderly to
determine factors significantly influencing mortality. A pre-operative scoring system predicting
post-operative outcomes more objectively could then be derived, facilitating the decision-making
process for both surgeons and patients.

Research methods

Data for all patients aged 70 and above who underwent elective surgery for non-metastatic CRC
at Singapore General Hospital Department of Colorectal Surgery from 1 January 2005 to 31
December 2012 were obtained from hospital electronic records. Patients with evidence of distant
disease, those who underwent emergency surgery or had surgery for benign colorectal
conditions were excluded from the analysis. Instances of surgery for CRC recurrence occurring
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in the same patient over the study period were also excluded. Information for an equivalent
group of elderly patients electively operated on at Kyungpook National University Chilgok
Hospital, Daegu, South Korea, was retrieved over the same duration.

Research results

A total of 1267 patients were identified for analysis. The median post-operative length of stay
was 8 [interquartile range (IQR) 6-12] d and median follow-up duration was 47 (IQR 19-75) mo.
Median OS was 78 (IQR 65-85) mo. Following multivariate analysis, the factors significant for
predicting overall mortality were serum albumin < 35 g/dL, serum carcinoembryonic antigen >
20 pg/L, T stage 3 or 4, moderate tumor cell differentiation or worse, mucinous histology, rectal
tumors, and pre-existing chronic obstructive lung disease. Advanced age alone was not found to
be significant. The Korean cohort consisted of 910 patients. The Singapore cohort exhibited a
poorer OS, likely due to a higher proportion of advanced cancers. Despite the clinicopathologic
differences, there was successful validation of the model following recalibration. An interactive
online calculator was designed to facilitate post-operative survival prediction, available at
http:/ /bit.ly/sgh_crc.

Research conclusions

Advanced age per se is not a risk factor for poorer survival outcomes and patients should not be
denied surgery based on age alone. However, there is a need for more objective pre-operative
risk stratification in this vulnerable group of patients. Our novel scoring system predicting
mortality following major resection uses parameters which are available before the surgery and
can assist in the counselling and decision-making process between surgeons, their patients and
families. Validation with an external Asian population strengthens the generalizability of this
scoring method.

Research perspectives

While it was not possible compare our cohort with cancer patients who had not had surgery over
the study duration, this information should be considered for future studies. The dissimilarity in
survival between the cohorts may reflect the shortcomings of comparison between the
populations of two distinct geographical locations, but eventual validation of the model
notwithstanding these variations can be considered a strength. To ensure predictive accuracy of
the model, further validation including re-identification of a correction factor with possible
recalibration should be undertaken before use in separate populations.

ACKNOWLEDGEMENTS

The authors thank Fung Joon Foo and Wan Qi Ng for their assistance in preparing the
manuscript.

REFERENCES

1 United Nations,. Department of Economic and Social Affairs, Population Division. World Population
Prospects: The 2015 Revision, Key Findings and Advance Tables. Working Paper No. ESA/P/WP.241.
Available from: URL: https://esa.un.org/unpd/wpp/publications/files/key findings wpp 2015.pdf

2 World Health Organization. Projections of Mortality and Burden of Disease, 2004-2030. Available
from: URL: http://www.who.int/healthinfo/global burden_disease/projections/en/index.html

3 Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo M, Parkin DM, Forman D, Bray F.
Cancer incidence and mortality worldwide: sources, methods and major patterns in GLOBOCAN 2012. Int
J Cancer 2015; 136: E359-E386 [PMID: 25220842 DOI: 10.1002/ij¢.29210]

4 American Cancer Society. Colorectal Cancer Facts Figures 2014-2016. Atlanta: American Cancer
Society 2014; Available from: URL:
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/colorectal-cancer-facts
-and-figures/colorectal-cancer-facts-and-figures-2014-2016.pdf

5 Broekhuizen K, Pothof A, de Craen AJ, Mooijaart SP. Characteristics of randomized controlled trials
designed for elderly: a systematic review. PLoS One 2015; 10: €0126709 [PMID: 25978312 DOI:
10.1371/journal.pone.0126709]

6 Deiner S, Westlake B, Dutton RP. Patterns of surgical care and complications in elderly adults. J Am
Geriatr Soc 2014; 62: 829-835 [PMID: 24731176 DOI: 10.1111/jgs.12794]
7 Altman DG, Lausen B, Sauerbrei W, Schumacher M. Dangers of using "optimal" cutpoints in the

evaluation of prognostic factors. J Natl Cancer Inst 1994; 86: 829-835 [PMID: 8182763 DOI:
10.1093/jnci/86.11.829]

8 Royston P, Altman DG, Sauerbrei W. Dichotomizing continuous predictors in multiple regression: a bad
idea. Stat Med 2006; 25: 127-141 [PMID: 16217841 DOI: 10.1002/sim.2331]
9 Lambert PC, Royston P. Further development of flexible parametric models for survival analysis. Stata J

2009; 9: 265-290

10  Dorajoo SR, Chan A. Implementing Clinical Prediction Models: Pushing the Needle Towards Precision
Pharmacotherapy. Clin Pharmacol Ther 2018; 103: 180-183 [PMID: 28722146 DOI: 10.1002/cpt.752]

11  Ministry of Health Singapore. Population and Vital Statistics. Available from: URL:
https://www.moh.gov.sg/resources-statistics/singapore-health-facts/population-and-vital-statistics

12 Surgery for colorectal cancer in elderly patients: a systematic review. Colorectal Cancer Collaborative
Group. Lancet 2000; 356: 968-974 [PMID: 11041397 DOI: 10.1016/S0140-6736(00)02713-6]

13 Oresanya LB, Lyons WL, Finlayson E. Preoperative assessment of the older patient: a narrative review.
JAMA 2014; 311: 2110-2120 [PMID: 24867014 DOI: 10.1001/jama.2014.4573]

Raishidengs  WJGS | https://www.wjgnet.com 259 May 27, 2019 | Volume1l | Issue5 |


http://bit.ly/sgh_crc
https://esa.un.org/unpd/wpp/publications/files/key_findings_wpp_2015.pdf
http://www.who.int/healthinfo/global_burden_disease/projections/en/index.html
http://www.ncbi.nlm.nih.gov/pubmed/25220842
https://dx.doi.org/10.1002/ijc.29210
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/colorectal-cancer-facts-and-figures/colorectal-cancer-facts-and-figures-2014-2016.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/colorectal-cancer-facts-and-figures/colorectal-cancer-facts-and-figures-2014-2016.pdf
http://www.ncbi.nlm.nih.gov/pubmed/25978312
https://dx.doi.org/10.1371/journal.pone.0126709
http://www.ncbi.nlm.nih.gov/pubmed/24731176
https://dx.doi.org/10.1111/jgs.12794
http://www.ncbi.nlm.nih.gov/pubmed/8182763
https://dx.doi.org/10.1093/jnci/86.11.829
http://www.ncbi.nlm.nih.gov/pubmed/16217841
https://dx.doi.org/10.1002/sim.2331
http://www.ncbi.nlm.nih.gov/pubmed/28722146
https://dx.doi.org/10.1002/cpt.752
https://www.moh.gov.sg/resources-statistics/singapore-health-facts/population-and-vital-statistics
http://www.ncbi.nlm.nih.gov/pubmed/11041397
https://dx.doi.org/10.1016/S0140-6736(00)02713-6
http://www.ncbi.nlm.nih.gov/pubmed/24867014
https://dx.doi.org/10.1001/jama.2014.4573
http://www.ncbi.nlm.nih.gov/pubmed/17395105
https://dx.doi.org/10.1016/S1470-2045(07)70045-1
http://www.ncbi.nlm.nih.gov/pubmed/24487164
https://dx.doi.org/10.1097/SLE.0b013e3182a83477
http://www.ncbi.nlm.nih.gov/pubmed/19050901
https://dx.doi.org/10.1007/s00384-008-0615-9
http://www.ncbi.nlm.nih.gov/pubmed/28327119
https://dx.doi.org/10.1186/s12893-017-0229-7

Seow-En I et al. CRC surgery in elderly patients

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Ferjani AM, Griffin D, Stallard N, Wong LS. A newly devised scoring system for prediction of mortality
in patients with colorectal cancer: a prospective study. Lancet Oncol 2007; 8: 317-322 [PMID: 17395105
DOI: 10.1016/S1470-2045(07)70045-1]

Nakamura T, Sato T, Miura H, Ikeda A, Tsutsui A, Naito M, Ogura N, Watanabe M. Feasibility and
outcomes of surgical therapy in very elderly patients with colorectal cancer. Surg Laparosc Endosc
Percutan Tech 2014; 24: 85-88 [PMID: 24487164 DOI: 10.1097/SLE.0b013e3182a83477]

Tan KY, Kawamura Y, Mizokami K, Sasaki J, Tsujinaka S, Maeda T, Konishi F. Colorectal surgery in
octogenarian patients--outcomes and predictors of morbidity. /nt J Colorectal Dis 2009; 24: 185-189
[PMID: 19050901 DOI: 10.1007/s00384-008-0615-9]

Kazama K, Aoyama T, Hayashi T, Yamada T, Numata M, Amano S, Kamiya M, Sato T, Yoshikawa T,
Shiozawa M, Oshima T, Yukawa N, Rino Y, Masuda M. Evaluation of short-term outcomes of
laparoscopic-assisted surgery for colorectal cancer in elderly patients aged over 75 years old: a multi-
institutional study (YSURG1401). BMC Surg 2017; 17: 29 [PMID: 28327119 DOLI:
10.1186/s12893-017-0229-7]

Shalaby M, Di Lorenzo N, Franceschilli L, Perrone F, Angelucci GP, Quareisma S, Gaspari AL, Sileri P.
Outcome of Colorectal Surgery in Elderly Populations. Ann Coloproctol 2016; 32: 139-143 [PMID:
27626024 DOI: 10.3393/ac.2016.32.4.139]

Pawa N, Cathcart PL, Arulampalam TH, Tutton MG, Motson RW. Enhanced recovery program following
colorectal resection in the elderly patient. World J Surg 2012; 36: 415-423 [PMID: 22146943 DOI:
10.1007/s00268-011-1328-8]

Rumstadt B, Guenther N, Wendling P, Engemann R, Germer CT, Schmid M, Kipfmueller K, Walz MK,
Schwenk W. Multimodal perioperative rehabilitation for colonic surgery in the elderly. World J Surg 2009;
33:1757-1763 [PMID: 19452210 DOIL: 10.1007/s00268-009-0018-2]

Keller DS, Lawrence JK, Nobel T, Delaney CP. Optimizing cost and short-term outcomes for elderly
patients in laparoscopic colonic surgery. Surg Endosc 2013; 27: 4463-4468 [PMID: 23877762 DOI:
10.1007/s00464-013-3088-z]

Devon KM, Vergara-Fernandez O, Victor JC, McLeod RS. Colorectal cancer surgery in elderly patients:
presentation, treatment, and outcomes. Dis Colon Rectum 2009; 52: 1272-1277 [PMID: 19571704 DOI:
10.1007/DCR.0b013e3181a74d2¢e]

Goldman L, Caldera DL, Nussbaum SR, Southwick FS, Krogstad D, Murray B, Burke DS, O'Malley TA,
Goroll AH, Caplan CH, Nolan J, Carabello B, Slater EE. Multifactorial index of cardiac risk in noncardiac
surgical procedures. N Engl J Med 1977; 297: 845-850 [PMID: 904659 DOI:
10.1056/NEJM197710202971601]

Gupta H, Gupta PK, Fang X, Miller WJ, Cemaj S, Forse RA, Morrow LE. Development and validation of
a risk calculator predicting postoperative respiratory failure. Chest 2011; 140: 1207-1215 [PMID:
21757571 DOL: 10.1378/chest.11-0466]

Nerad E, Lahaye MJ, Maas M, Nelemans P, Bakers FC, Beets GL, Beets-Tan RG. Diagnostic Accuracy of
CT for Local Staging of Colon Cancer: A Systematic Review and Meta-Analysis. AJR Am J Roentgenol
2016; 207: 984-995 [PMID: 27490941 DOIL: 10.2214/AJR.15.15785]

Fields AC, Divino CM. Surgical outcomes in patients with chronic obstructive pulmonary disease
undergoing abdominal operations: An analysis of 331,425 patients. Surgery 2016; 159: 1210-1216 [PMID:
26704782 DOI: 10.1016/j.surg.2015.11.007]

Lumb A, Biercamp C. Chronic obstructive pulmonary disease and anaesthesia. Cont Educ Anaesth Crit
Care Pain 2014; 1: 1-5 [DOI: 10.1093/bjaceaccp/mkt023]

Farhat JS, Velanovich V, Falvo AJ, Horst HM, Swartz A, Patton JH, Rubinfeld IS. Are the frail destined
to fail? Frailty index as predictor of surgical morbidity and mortality in the elderly. J Trauma Acute Care
Surg 2012; 72: 1526-30; discussion 1530-1 [PMID: 22695416 DOL: 10.1097/TA.0b013e3182542fab]

Raishidengs  WJGS | https://www.wjgnet.com 260 May 27, 2019 | Volume1l | Issue5 |


http://www.ncbi.nlm.nih.gov/pubmed/27626024
https://dx.doi.org/10.3393/ac.2016.32.4.139
http://www.ncbi.nlm.nih.gov/pubmed/22146943
https://dx.doi.org/10.1007/s00268-011-1328-8
http://www.ncbi.nlm.nih.gov/pubmed/19452210
https://dx.doi.org/10.1007/s00268-009-0018-2
http://www.ncbi.nlm.nih.gov/pubmed/23877762
https://dx.doi.org/10.1007/s00464-013-3088-z
http://www.ncbi.nlm.nih.gov/pubmed/19571704
https://dx.doi.org/10.1007/DCR.0b013e3181a74d2e
http://www.ncbi.nlm.nih.gov/pubmed/904659
https://dx.doi.org/10.1056/NEJM197710202971601
http://www.ncbi.nlm.nih.gov/pubmed/21757571
https://dx.doi.org/10.1378/chest.11-0466
http://www.ncbi.nlm.nih.gov/pubmed/27490941
https://dx.doi.org/10.2214/AJR.15.15785
http://www.ncbi.nlm.nih.gov/pubmed/26704782
https://dx.doi.org/10.1016/j.surg.2015.11.007
https://dx.doi.org/10.1093/bjaceaccp/mkt023
http://www.ncbi.nlm.nih.gov/pubmed/22695416
https://dx.doi.org/10.1097/TA.0b013e3182542fab

W\J ¢

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.4240/ wjgs.v11.i5.261

World Journal of
Gastrointestinal

Surgery

World | Gastrointest Surg 2019 May 27; 11(5): 261-270

ISSN 1948-9366 (online)

ORIGINAL ARTICLE

Prospective Study

Patients with Crohn’s disease have longer post-operative in-hospital
stay than patients with colon cancer but no difference in

complications’ rate

2015 European Society of Coloproctology (ESCP) collaborating group

ORCID number: Alaa El-Hussuna
(0000-0002-0070-8362).

Author contributions: Conception
of the study, analyses of data and
writing the article: S. Dich Grandt
and A. El-Hussuna (guarantor and
corresponding author); Statistical
analysis: Rikke Ngrmark
Mortensen (department of
epidemiology- Aalborg University
Hospital-Aalborg- Denmark);
Writing group: M. Frasson, B
Singh, G. Gallo, F. Pata and 1.
Negoi (draft reading and
corrections); ESCP Cohort Studies
Committee: T. Pinkney (chair), O
Zmora, A Bhangu, N Battersby, S
Chaudhri, D Nepogodiev, S
Vennix, ] Glasbey, A Minaya, L
Basso, M Pukuotukai, M E Kelly, L
Sanchez- Guillén, G Pellino, N.
Buchs. ESCP Research Committee:
D Morton (chair), T Pinkney, W
Bemelman, P Christensen, A
D’Hoore, S Laurberg, M Rubbini, C
Vaizey; Logistical support and data
collation: L Magill, R Perry, N
Sheward (Birmingham Surgical
Trials Consortium, University of
Birmingham).

Institutional review board
statement: The study was
reviewed and approved by the
European Society of
Coloproctology Institutional
Review Board.

Informed consent statement: This
is not applicable as this paper
reports a prospective audit
conducted bt European Society of
Colo-Proctology in 2015.

Raishidengs  WJGS | https://www.wjgnet.com 261

Corresponding author: Alaa El-Hussuna, MBChB, MSc, PhD, Academic Research, Consultant
Surgeon, Department of Surgery, Aalborg University Hospital, Hobrovej 18-22, Aalborg 9100,
Denmark. a.clhussuna@rn.dk

Telephone: +45-97666000

Fax: +45-97666000

Abstract

BACKGROUND
Right hemicolectomy or ileocecal resection are used to treat benign conditions
like Crohn’s disease (CD) and malignant ones like colon cancer (CC).

AIM
To investigate differences in pre- and peri-operative factors and their impact on
post-operative outcome in patients with CC and CD.

METHODS

This is a sub-group analysis of the European Society of Coloproctology’s
prospective, multi-centre snapshot audit. Adult patients with CC and CD
undergoing right hemicolectomy or ileocecal resection were included. Primary
outcome measure was 30-d post-operative complications. Secondary outcome
measures were post-operative length of stay (LOS) at and readmission.

RESULTS

Three hundred and seventy-five patients with CD and 2,515 patients with CC
were included. Patients with CD were younger (median = 37 years for CD and 71
years for CC (P < 0.01), had lower American Society of Anesthesiology score
(ASA) grade (P < 0.01) and less comorbidity (P < 0.01), but were more likely to be
current smokers (P < 0.01). Patients with CD were more frequently operated on
by colorectal surgeons (P < 0.01) and frequently underwent ileocecal resection (P
< 0.01) with higher rate of de-functioning/primary stoma construction (P < 0.01).
Thirty-day post-operative mortality occurred exclusively in the CC group
(66/2515, 2.3%). In multivariate analyses, the risk of post-operative complications
was similar in the two groups (OR 0.80, 95%Cl: 0.54-1.17; P = 0.25). Patients with
CD had a significantly longer LOS (Geometric mean 0.87, 95%ClI: 0.79-0.95; P <
0.01). There was no difference in re-admission rates. The audit did not collect
data on post-operative enhanced recovery protocols that are implemented in the
different participating centers.
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CONCLUSION

Patients with CD were younger, with lower ASA grade, less comorbidity,
operated on by experienced surgeons and underwent less radical resection but
had a longer LOS than patients with CC although complications' rate was not
different between the two groups.

Key words: Crohn’s disease; Colon cancer; Complications; Length of stay; Bowel
resection; Right hemicolectomy
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Core tip: This paper shows that patients with Crohn’s disease (CD) have longer post-
operative stay at the hospital although they were younger than those with colon cancer
(CC), had a lower American Society of Anesthesiology score grade and had less
comorbidity. They were also operated on by experienced surgeons and had undergone
less radical resection than those with CC. This may stimulate further researches to
investigate the factors influencing post-operative length of stay at hospital in patients
with CD.

Citation: 2015 European Society of Coloproctology (ESCP) collaborating group. Patients with
Crohn’s disease have longer post-operative in-hospital stay than patients with colon cancer
but no difference in complications’ rate. World J Gastrointest Surg 2019; 11(5): 261-270
URL: https://www.wjgnet.com/1948-9366/full/v11/i5/261.htm

DOI: https://dx.doi.org/10.4240/wjgs.v11.i5.261

INTRODUCTION

Surgery is definitive treatment for patients with colon cancer (CC) and an option for
patients with Crohn’s disease (CD) in case of complications or non-response to
medical treatment.

CC and CD have some common features like geographical distribution where both
diseases have high incidence in western countries. Incidences are rising in countries
adopting western lifestyles!'”, and among immigrants from low-incidence countries
that move to western countries, suggesting that lifestyle is a risk factor™l. Inexpedient
diet and smoking are well known risk factors for both CC and CD'**l. Moreover, there
is an evidence of genetic components in the pathogenesis of both diseases*”.

The two diseases differ in incidence. CD incidence is higher among women and the
average age at diagnosis is approximately 30 years!"l. In contrast, the incidence of CC
is slightly higher among men!""'?, with 90% of patients over 50 years when
diagnosed!”l. Although bowel resection is performed for both diseases, the techniques
implemented may differ. The extent of resection in CC is based on vascular supply
and lymphatic drainage of the tumour. Therefore, central ligation of tumour draining
blood vessels, lymph nodes harvest and free resection margin are important!'l. In
contrast, central ligation of blood vessels and lymph nodes harvest are less important
for patients with CD. The disease-free resection margin might influence recurrence
ratel"""],

Literature search showed no large prospective study investigating the effect of pre-
and peri-operative risk factors in CD and CC on post-operative outcome.
Retrospective and small series prospective studies showed divergent results!'*-?!l.
There is a need for a large prospective study investigating post-operative outcome in
patients with CC and CD to identify areas warranting further research like allocation
of resources, pre-operative optimization and surgical techniques in the two patient
groups respectively.

The aim of this study is to investigate differences in pre- and peri-operative factors
and their impact on post-operative outcome in patients with CC and CD undergoing
Right hemicolectomy or ileocecal resection. The two groups have previously been
investigated separately within the ESCP snapshot audit, but this analysis presents the
two in the same paper to demonstrate how the same surgical procedure have different
post-operative outcome depending on the underlying disease.
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MATERIALS AND METHODS

Patients

The ESCP snapshot audit included adult patients undergoing right hemicolectomy or
ileocecal resection, regardless of the operative approach, in both elective and
emergency settings. The inclusion period extended over a 2-mo period from January
15" to March 15, 2015. Thirty-day post-operative outcome was reported. Details of
centre inclusion, data entry and collection, follow up, approvals and patient recruit-
ment as well as inclusion and exclusion criteria were based on a prespecified
protocol® and have been explained in the main study of this audit™!. No details
about enhanced recovery after surgery program were registered in the snapshot audit
however, ERAS is now standard in most of the world. Criteria for admission to critical
care unit was decided by routine guidelines in the participating centers. Details on
pre-operative characteristics, surgery for CD and post-operative outcome in patients
with CD is explained in the recently published paper on this cohort* while details
about the CC cohort are reported in another paper (in press). ESCP study on CD
reported pre-operative characteristics and indication for surgical interventions in CD.
It investigated and adjusted for risk factors which are specific to CD*! for example
steroid, biological treatment and pre-operative sepsis while the other cohort studied
factors specific for CC like chemotherapy, details of resection and anastomosis.

Outcome measures

Primary outcome measure was 30-d overall post-operative complication. Secondary
outcome measures were post-operative length of stay (LOS) in hospital measured in
days after operation and re-admission rates. Clinically suspected anastomosis leak,
intraabdominal pelvic collection, surgical site infection (SSI) and reoperation were
investigated as specific complications.

Statistical analysls

For univariate analyses, Mann-Whitney U test was used to test continuous variables
while categorical variables were tested using Pearson’s Chi-Square or Fisher’s exact
test when relevant. Continuous variables were reported by median and interquartile
range (IQR) while categorical variables were reported as frequencies. Variables that
showed a significant association with the outcome in the univariate analyses (P < 0.05)
and variables deemed clinically important were included as covariates in the
multivariate analysis model. We used logistic regression models for binary outcome
variables (e.g., complication yes/no) and linear regression models for the continuous
variables. Results of the logistic regression analyses are presented as odds ratios (OR)
with corresponding 95% confidence intervals (CI). The LOS variable was log-
transformed, and results of the linear regression models are presented as the
geometric mean with corresponding 95%CI. P-value < 0.05 was considered statis-
tically significant. Statistician (RN) chose geometric mean due to the type of data from
the audit. A multivariate model was constructed for each of the outcome variables
that the study investigated. Analyses were performed with SPSS (IBM SPSS Statistics
for Windows, Version 22.0. Armonk, NY: IBM Corp.2010) and the R statistical
software version 3.2.2.

RESULTS

The ESCP snapshot audit included 3208 patients from 284 centres in 39 countries. The
included patients underwent ileo-ceal resection or right hemi-coloectomy due to CC,
CD or other reasons. Overall data completeness record in this audit was 97.4%. This is
a sub group analysis of the original data from the audit. This subgroup includes 375
patients with CD and 2,515 patients with CC.

Pre- and peri-operative characterization

Patients with CD were significantly different from those with CC in most of the pre-
operative characteristics as shown in Table 1. Patients with CD were predominantly
female, more likely to be smokers and had more previous surgeries. In contrast
patients with CC were older, had higher body mass index (BMI), more comorbidities,
higher serum creatinine and lower haemoglobin. Patients with CD were more likely
to be operated on by colorectal surgeons 83.5% (313/375) compared to patients with
CC 71.5% (1798/2515, P < 0.01). Two thirds of patients with CD had ileocecal
resection while almost all patients with CC had right hemicolectomy. Details of
anastomosis explained in the main study™”’. Patients with CD were at higher risk of
de-functioning/primary stoma construction compared to patients with CC (P < 0.01).
The rate of unplanned intraoperative adverse events (UIAE) was higher in CD (14.9%)
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compared to CC (9.15%).

Univariate analysis of post-operative outcomes

In unadjusted analysis, both groups had a median LOS in hospital of 7.0 d (IQR 5.0) as
shown in Figure 1. There was no significant difference in risk of post-operative
complications (33.6% in CD vs 38% in CC, P = 0.099). A closer look at anastomotic
leak, SSI and reoperation did not show a significant difference between the two
groups. Nevertheless, CC patients were more likely to be admitted to a critical care
unit (773/2515, 30.7%) compared to patients with CD (70/375, 18.7%, P < 0.01). Sixty-
six patients with CC died within the follow up period (2.3%) while no mortality was
reported in patients with CD [details about causes of death are explained in the study
of CC cohort (in press)]. Post-operative CRP levels (within first 3 d) were significantly
higher in patients with CD [median (IQR) 133 (162)] compared to patients with CC
[108 (134), P < 0.01].

Multivariate analyses

After adjustment for confounding factors the risk of post-operative complications and
the risk of admission to critical care unit were not significantly different between the
two cohorts (OR 0.80, 95%CI: 0.54-1.17 and OR 1.43, 95%Cl: 0.94-2.18, respectively), as
shown in Table 2. However, patients with CC had a significantly shorter stay in
hospital compared to patients with CD (Geometric mean 0.87, 95%CI: 0.79-0.95).
Factors associated with longer LOS are shown in Table 3.

Post-operative complications do not explain the longer LOS in patients with CD as
Figure 2 illustrates. Emergency surgery increased the risk of complications (OR 1.55,
95%ClI: 1.18-2.05, P = 0.002) and admission to critical care unit (OR 1.47, 95%CI: 1.12-
1.93, P = 0.006) in the combined cohort data of CD and CD. There was, however, no
significant difference between patients with CD and patients with CC who underwent
emergency surgery.

DISCUSSION

This study showed that patients with CD had the same risk of post-operative
complications but longer post-operative LOS at hospital compared to patients with
CC. To the authors knowledge, this has not previously been investigated in a
prospective study. A large retrospective database study, examining the cost of elective
surgery for diverticulitis compared to other diseases, found that patients with
inflammatory bowel diseases (IBD) were more likely to develop post-operative
complications, compared to patients with CCl'’l. An older retrospective study found
higher morbidity and mortality rates for patients with CC compared to patients with
IBDIL. A recent retrospective observational study including 109 patients found no
significant differences between patients with CC and CD regarding risk of post-
operative complications, anastomotic leakage, SSI and death!"\. In other smaller series
studies, SSI rates were higher in patients with CD compared to patients with CCI'**,
However, no difference in readmission rates was shown!’l.

Tables 2 and 3 show pre- and peri-operative risk factors and their effect on post-
operative outcome. Patients with CC might have higher risk of post-operative
complications and longer LOS due to their older age, higher pre-operative creatinine,
higher American Society of Anesthesiology score (ASA) grade, comorbidities, higher
BMI and having undergone more radical resections compared to patients with CD.
Risk factors for longer LOS in patients with CD like smoking, de-functioning stoma,
previous surgeries and emergency setting were adjusted in a multivariate model,
indicating that there might be other explanations for the longer LOS in this group of
patients, which are not accounted for in this paper. A BMI below 18.5 is another factor
which significantly increases the LOS, but this is also adjusted for in the LOS model,
which shows that a low BMI cannot explain the increased LOS in patients with CD
either. This was not investigated in this study, thus further studies are needed to rule
out that elements of malnutrition play a part in the LOS and post-operative status of
patients with CD.

Timing of operation may be a modifiable risk factor for un-favourable post-
operative outcome in patients with CD™! but emergency surgery cannot explain the
longer LOS because both groups of patients had the same rate of emergency
operations. UIAEs increase the risk of post-operative complications as well as LOS. It
is expected to have higher risks for UIAEs in patients with CD due to the
inflammatory nature of the disease and previous surgeries in the area, but this was
not the case after adjusting for other factors in the multivariate analyses.

Being a chronic disease not curable by surgery or medical treatment, patients with
CD might have a higher inflammatory profile in response to surgery. This is
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Table 1 Patients’ demographics, pre- and peri-operative patient characterization n (%)

Variables CCn=2515 CD n=375 P value

Age (yr)’ 71 (15) 37 (23) <0.01

Haemoglobin (g/dL)" 11.9 (3) 12.8 (2) <0.01

Gender Male Female 1310 (52.1) 1205 (48.9) 161 (42.9) 214 (57.1) 0.01

History of diabetes 463 (18.4) 7 (1.9) <0.01

History of THD 548 (21.8) 10 (2.7) <001

BMI < 18.5 18.6-25 25.1-30 > 30 57 (2.5) 926 (39.9) 867 (37.4) 468 (20.2) 43 (12.4) 209 (60.4) 72 (20.8) 22 (6.4) 29 <0.01

Missing 197 (7.8) (7.7)

ASA grade IIITIIIV V 250 (9.9) 1261 (50.1) 903 (35.9) 98 (3.9) 88 (23.5) 239 (63.7) 45 (12.0) 3 (0.8) 0 <0.01
3(0.01) (0)

Abnormal s. creatinine 294 (11.6) 13 (3.5) <0.01

Smoking status Non-smoker 1587 (63.1) 268 (10.7) 486 (19.3) 174 219 (58.4.1) 81 (23.1) 52 (14.8) 23 (6.1) <0.01

Current smoker Ex-smoker Missing 6.9)

Previous surgery in the area 607 (24.1) 122 (32.5) <0.01

Urgency of surgery 2216 (88.1) 299 (11.9) 321 (85.6) 54 (14.4) 0.130

Elective/expedited Emergency

Surgeon in charge Colorectal 1798 (71.5) 717 (28.5) 313 (83.5) 62 (16.5) <0.01

surgeon General surgeon

Operative approach Laparoscopy 1221 (48.5) 219 (8.7) 1075 (42.7) 177 (47.2) 42 (11.2) 156 (41.6) 0.317

Converted to open Open

Type of resection Ileocecal resection 125 (5.0) 2390 (95.0) 266 (70.9) 109 (29.1) <0.01

Right hemicolectomy

De-functioning stoma 78 (3.1) 46 (12.3) <0.01

Skin closure technique Suture 842 (33.5) 1450 (57.7) 223 (8.9) 196 (52.2) 145 (38.7) 34 (9.1) <0.01

closure Stapled Others

Unplanned Intra-operative events’ 230 (9.15) 56 (14.9) <0.01

Duration of operation (minutes)’ 130 (65) 128 (59) 0.831

Patients with Crohn’s disease were younger, with lower American Society of Anesthesiology score grade, less comorbidity, operated on by experienced
surgeons and underwent less extensive surgery. Pre- and peri-operative patient characterization (1/%). Missing data were observed in the following

"ou R

variables: “Age”, “BMI”, “Smoking status”, “Haemoglobin” and “Duration of operation”.

IMedian (IQR);

’Some patients may have more than one unplanned intra-operative event. IHD: Ischemic heart diseases; CRP: C-reactive protein; BMI: Body mass index;
CD: Crohn'’s disease; CC: Colon cancer; UIAEs: Unplanned intraoperative adverse events; ASA: American Society of Anesthesiology score.

supported by higher peak CRP when compared to patients with CC. Early surgical
intervention after non-response to medical treatment as well as pre-operative
optimization might therefore be beneficial in this group), especially when standard
optimization schemes are implemented™!. Patients with CD have higher risk for post-
operative psychiatric morbidity”®! which might be a factor influencing LOS in this
group of patients.

A similar paper was by Piessen et al*! about prevalence of and risk factors for
morbidity after left colectomy showed that disease entity can affect post-operative
outcome for the same type of surgical intervention. A population-based study
compared elective sigmoidectomy for diverticular disease with same intervention for
cancer”! showing different types of complications in the two groups. Our study on
right side colectomy showed that same intervention can have different outcome
according to underlying disease. This is important to plan pre-operative optimization
in different diseases.

The strengths of this study include a prospective standardized approach, large
geographical diversity (34 European countries, Argentina, Brazil, China, Japan and
United States), and a large patient sample. The audit did not collect detailed data
about nutritional status, disease severity in CD, pre-operative staging and neo-
adjuvant chemo-radiotherapy in CC. These might influence the outcome and present
a limitation. Another limitation might be reporting bias although it is unlikely given
the method of data entry, where patient data is locked/saved pre- and peri-
operatively, before any complications are registered. Comparison of LOS in patients
with CD and CC might be tricky, as there are no standardized recovery pathways for
either patient group in this study however, this study provides a valuable snapshot of
reality.

Despite these limitations, this sub-group analysis of data from the ESCP snapshot
audit can generate hypotheses and stimulate further studies. This study shows that
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Figure 1 Post-operative length of stay at hospital in patients with Crohn’s disease compared to those with
colon cancer. CD: Crohn’s disease; CC: Colon cancer; LOS: Length of stay.

patients with CD, despite their young age and relatively good health have a tendency
for longer LOS in hospital, which cannot be fully explained by any of the investigated
variables. This indicates that more can be done to improve the post-operative outcome
in patients with CD. Further studies are needed to shed a light on the complexities of
CD surgery and to examine whether certain approaches, such as standardized pre-
operative optimization schemes or earlier surgical intervention, can improve the post-
operative outcome for patients with CD. The power of this study is to be a brick in the
design of a post-operative recovery program for patients with CD who seemed to be
slow in recovering compared to patients with CC.

In conclusion, patients with CD were younger, with lower ASA grade, less
comorbidity, operated on by experienced surgeons and underwent less radical
resection, but had a longer post-operative stay in hospital compared to patients with
CC. More studies are needed to investigate this association.
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Table 2 Risk factors of post-operative complications in multivariate analyses

Variable Units OR 95%Cl Pvalue
Indication CCuos CD 0.80 0.54-1.17 0.25
Gender Male vs female 1.53 1.28-1.83 <0.01"
Age Years 1.01 1.01-1.02 <0.01%
BMI <18.5vs18.6-25 137 0.87-2.17 0.18
25.1-30 vs 18.6-25 > 30 vs 18.6-25 0.881.11 0.72-1.07 0.87-1.42 0.210.39
ASA grade IV-V vs I-1II 1.63 1.04-2.56 0.03
IHD IHD vs no IHD 117 0.94-1.46 0.16
Diabetes History of diabetes vs no history of diabetes 1.05 0.84-1.32 0.66
Smoking Ex-smoker vs never smoker 1.27 [1.02-1.58 0.04"
Current smoker vs never smoker 1.31 1.01-1.70 0.04"
Haemoglobin 0.99 0.95-1.03 0.62
Operating surgeon General surgeon vs colorectal surgeon pISIvl} 0.91-1.34 0.31
Urgency Emergency vs eLective/expedited 1.55 1.18-2.05 <0.01°
De-functioning/ primary stoma De-functioning stoma vs no de-functioning stoma 1.13 0.52-2.45 0.77
Duration of operation 2120 min vs < 120 min 1.34 1.13-1.59 <0.01%
Operative approach Converted vs laparoscopy 0.97 0.72-1.32 0.85
Open vs laparoscopy 1.52 1.24-1.85 <0.01"
Unplanned intraoperative adverse events Any UIAES vs no UIAEs 1.54 1.21-1.95 <0.01°
CRP 1.01 1.00-1.01 <0.01"
Previous surgery Any previous surgery vs no previous surgery 1.26 1.04-1.52 0.02*
Resection type Right hemicolectomy vs ileocecal resection 0.86 0.63-1.19 0.37
Skin closure Stapled vs suture 1.44 1.19-1.75 <0.01*

Logistic regression. The model was adjusted for: Gender, age, BMI, ASA grade, ischemic heart disease, diabetes, smoking, haemoglobin, operating surgeon,
urgency, defunctioning/primary stoma, duration of operation, operative approach, anastomosis type, unplanned intraoperative adverse events, CRP,

previous surgery, resection type and skin closure.

Significant outcomes. IHD: Ischemic heart diseases; CRP: C-reactive protein; BMI: Body mass index; CD: Crohn’s disease; CC: Colon cancer; UIAEs:
Unplanned intraoperative adverse events; ASA: American Society of Anesthesiology score.

Table 3 Risk factors affecting the post-operative length of stay at hospital in multivariate analyses

Variable Units Estimates 95%Cl Pvalue
Indication CCuwsCD 0.87 0.79; 0.95 <0.01*
Gender male vs female 1.06 1.01;1.10 0.01"
Age 1.01 1.00; 1.01 <0.01°
BMI <18.5 v5 18.6-25 1.23 1.10; 1.38 <0.01"
25.1-30 vs 18.6-25 >30 vs 18.6-25 0.981.04 0.92;1.040.96;1.12  0.540.35
ASA grade IV-V vs I-III 1.04 0.94;1.16 0.45
IHD IHD vs no IHD 1.07 1.01;1.13 0.01°
Diabetes History of diabetes vs no history of diabetes 1.02 0.96;1.08 0.50
Smoking Ex-smoker vs never smoker 0.98 0.92;1.04 0.43
Current smoker vs never smoker 1.05 0.98;1.11 0.15
Haemoglobin 0.99 0.98; 1.00 0.06
Operating surgeon General surgeon vs colorectal surgeon 1.10 1.05; 1.15 <0.01%
Urgency Emergency vs elective/expedited 1.06 0.99;1.14 0.08
De-functioning/ primary stoma De-functioning stoma vs no de-functioning stoma 1.46 1.21;1.77 <0.01"
Duration of operation >120vs <120 1.08 1.04;1.13 <0.01*
Operative approach Converted vs laparoscopy 1.10 1.02;1.18 0.01"
Open vs laparoscopy 1.35 1.29;1.42 <0.01°
Unplanned intraoperative adverse events Any UIAES vs no UIAEs 1.08 1.02;1.15 0.01°
CRP 1.00 1.00; 1.00 <0.01"
Previous surgery Any previous surgery vs no previous surgery 1.03 0.98; 1.08 0.23
Resection type Right hemicolectomy vs ileocecal resection 1.03 0.96; 1.11 0.42
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Skin closure Stapled vs suture 1.06 1.01;1.11 0.02°

Linear regression: The outcome is log-transformed. The model is adjusted for: Gender, age, BMI, ASA grade, ischemic heart disease, diabetes, smoking,
haemoglobin, operating surgeon, urgency, defunctioning/primary stoma, duration of operation, operative approach, anastomosis type, unplanned
intraoperative adverse events, CRP, previous surgery, resection type and skin closure.

Significant outcomes. IHD: Ischemic heart diseases; CRP: C-reactive protein; BMI: Body mass index; CD: Crohn’s disease; CC: Colon cancer; UIAEs:
Unplanned intraoperative adverse events; ASA: American Society of Anesthesiology score.

Any complication
304 s ¥ . E No postoperative complications
b * 1 or more postoperative complications
* *
*
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Figure 2 Post-operative length of stay at hospital in patients with Crohn’s disease compared to those with colon cancer showing length of stay in patients
with and without post-operative complications. CD: Crohn’s disease; CC: Colon cancer; LOS: Length of stay.

ARTICLE HIGHLIGHTS

Research background
Right hemicolectomy or ileocecal resection are used to treat benign conditions like Crohn'’s
disease (CD) and malignant ones like colon cancer (CC).

Research motivation

There is a need for a large prospective study investigating postoperative outcome in patients
with CC and CD to identify areas warranting further research like allocation of resources,
preoperative optimization and surgical techniques in the two patient groups respectively.

Research objectives
The objective of this study is to investigate differences in pre- and peri-operative factors and
their impact on postoperative outcome in patients with CC and CD.

Research methods

This is a sub-group analysis of the European Society of Coloproctology’s prospective, multi-
centre snapshot audit. Adult patients with CC and CD undergoing right hemicolectomy or
ileocecal resection were included. Primary outcome measure was 30-d postoperative complica-
tions. Secondary outcome measures were postoperative length of stay at and readmission.

Research results

375 patients with CD and 2,515 patients with CC were included. Patients with CD were younger,
with a median of 37 years for CD and 71 years for CC (P < 0.01), had lower ASA grade (P < 0.01)
and less comorbidity (P < 0.01), but were more likely to be current smokers (P < 0.01). Patients
with CD were more frequently operated on by colorectal surgeons (P < 0.01) and frequently
underwent ileocecal resection (P < 0.01) with higher rate of de-functioning/primary stoma
construction (P < 0.01). Thirty-day postoperative mortality occurred exclusively in the CC group
(66/2515, 2.3%). In multivariate analyses, the risk of postoperative complications was similar in
the two groups (OR 0.80, 95%CI: 0.54-1.17; P = 0.25). Patients with CD had a significantly longer
length of stay (Geometric mean 0.87, 95%CI: 0.79-0.95; P < 0.01). There was no difference in re-
admission rates.

Research conclusions

Patients with CD were younger, with lower American Society of Anesthesiology score grade,
less comorbidity, operated on by experienced surgeons and underwent less extensive surgery
but had a longer length of stay than patients with CC although complications' rate was not
different between the two groups.

Research perspectives

This study is hypothesis-generating study. It will stimulate further researches to explore the
factors that affect the length of postoperative stay in the hospital.

Jaishidengs WJGS | https:/ /www.wjgnet.com 268 May 27, 2019 | Volume1l | Issue5 |



2015 European Society of Coloproctology (ESCP) collaborating group. Post-operative outcome in CD and colon cancer

ACKNOWLEDGEMENTS

The list of the full authors and their contributions are listed in the supplementary file.

REFERENCES

1

2

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Center MM, Jemal A, Smith RA, Ward E. Worldwide variations in colorectal cancer. CA Cancer J Clin
2009; 59: 366-378 [PMID: 19897840 DOI: 10.3322/caac.20038]

Baumgart DC, Sandborn WJ. Crohn's disease. Lancet 2012; 380: 1590-1605 [PMID: 22914295 DOI:
10.1016/S0140-6736(12)60026-9]

Joossens M, Simoens M, Vermeire S, Bossuyt X, Geboes K, Rutgeerts P. Contribution of genetic and
environmental factors in the pathogenesis of Crohn's disease in a large family with multiple cases. Inflamm
Bowel Dis 2007; 13: 580-584 [PMID: 17206668 DOI: 10.1002/ibd.20086]

Boyle P, Langman JS. ABC of colorectal cancer: Epidemiology. BMJ 2000; 321: 805-808 [PMID:
11009523 DOI: 10.1136/bm;j.321.7264.805]

Tuvlin JA, Raza SS, Bracamonte S, Julian C, Hanauer SB, Nicolae DL, King AC, Cho JH. Smoking and
inflammatory bowel disease: trends in familial and sporadic cohorts. /nflamm Bowel Dis 2007; 13: 573-
579 [PMID: 17345609 DOI: 10.1002/ibd.20043]

Liang PS, Chen TY, Giovannucci E. Cigarette smoking and colorectal cancer incidence and mortality:
systematic review and meta-analysis. Int J Cancer 2009; 124: 2406-2415 [PMID: 19142968 DOI:
10.1002/ijc.24191]

Johnson IT, Lund EK. Review article: nutrition, obesity and colorectal cancer. Aliment Pharmacol Ther
2007;26: 161-181 [PMID: 17593063 DOI: 10.1111/5.1365-2036.2007.03371.x]

Hou JK, Abraham B, El-Serag H. Dietary intake and risk of developing inflammatory bowel disease: a
systematic review of the literature. Am J Gastroenterol 2011; 106: 563-573 [PMID: 21468064 DOI:
10.1038/ajg.2011.44]

Jackson-Thompson J, Ahmed F, German RR, Lai SM, Friedman C. Descriptive epidemiology of
colorectal cancer in the United States, 1998-2001. Cancer 2006; 107: 1103-1111 [PMID: 16835911 DOI:
10.1002/cner.22007]

Rogers BH, Clark LM, Kirsner JB. The epidemiologic and demographic characteristics of inflammatory
bowel disease: an analysis of a computerized file of 1400 patients. J Chronic Dis 1971; 24: 743-773
[PMID: 5146188 DOL: 10.1016/0021-9681(71)90087-7]

van de Velde CJ, Boelens PG, Borras JM, Coebergh JW, Cervantes A, Blomqvist L, Beets-Tan RG, van
den Broek CB, Brown G, Van Cutsem E, Espin E, Haustermans K, Glimelius B, Iversen LH, van Krieken
JH, Marijnen CA, Henning G, Gore-Booth J, Meldolesi E, Mroczkowski P, Nagtegaal I, Naredi P, Ortiz H,
Pahlman L, Quirke P, Rodel C, Roth A, Rutten H, Schmoll HJ, Smith JJ, Tanis PJ, Taylor C, Wibe A,
Wiggers T, Gambacorta MA, Aristei C, Valentini V. EURECCA colorectal: multidisciplinary
management: European consensus conference colon &amp; rectum. Eur J Cancer 2014; 50: 1.e1-1.e34
[PMID: 24183379 DOI: 10.1016/j.¢jca.2013.06.048]

Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo M, Parkin DM, Forman D, Bray F.
Cancer incidence and mortality worldwide: sources, methods and major patterns in GLOBOCAN 2012. Int
J Cancer 2015; 136: E359-E386 [PMID: 25220842 DOI: 10.1002/ij¢.29210]

Haggar FA, Boushey RP. Colorectal cancer epidemiology: incidence, mortality, survival, and risk factors.
Clin Colon Rectal Surg 2009; 22: 191-197 [PMID: 21037809 DOI: 10.1055/5-0029-1242458]

de Buck van Overstraeten A, Eshuis EJ, Vermeire S, Van Assche G, Ferrante M, D'Haens GR, Ponsioen
CY, Belmans A, Buskens CJ, Wolthuis AM, Bemelman WA, D'Hoore A. Short- and medium-term
outcomes following primary ileocaecal resection for Crohn's disease in two specialist centres. Br J Surg
2017;104: 1713-1722 [PMID: 28745410 DOL: 10.1002/bjs.10595]

Hendel K, Kjargaard S, El-Hussuna A. A systematic review of pre, peri and post-operative factors and
their implications for the lengths of resected bowel segments in patients with Crohn's disease. IJS Open
2017; 7: 10-16 [DOIL: 10.1016/1.ij50.2017.04.002]

Van Arendonk KJ, Tymitz KM, Gearhart SL, Stem M, Lidor AO. Outcomes and costs of elective surgery
for diverticular disease: a comparison with other diseases requiring colectomy. JAMA Surg 2013; 148:
316-321 [PMID: 23715829 DOI: 10.1001/jamasurg.2013.1010]

Slater G, Greenstein AJ, Aufses AH. Postoperative complications after right colonic resections for
inflammatory bowel disease and carcinoma. 4m J Gastroenterol 1980; 74: 516-518 [PMID: 7211814]
Boaron L, Facchin L, Bau M, Zacharias P, Ribeiro D, Miranda EF, de Barcelos IF, Ropelato RV, Filho
AS, de Meira Junior JD, Sassaki L, Saad-Hossne R, Kotze PG. Post-operative complication rates between
Crohn's disease and Colorectal cancer patients after ileocolic resections: a comparative study. J
Coloproctol (Rio J) 2017; 37: 290-294 [DOI: 10.1016/j.jcol.2017.07.004]

Wideroff M, Xing Y, Liao J, Byrn JC. Crohn's disease but not diverticulitis is an independent risk factor
for surgical site infections in colectomy. J Gastrointest Surg 2014; 18: 1817-1823 [PMID: 25091841 DOI:
10.1007/s11605-014-2602-5]

Bhakta A, Tafen M, Glotzer O, Ata A, Chismark AD, Valerian BT, Stain SC, Lee EC. Increased
Incidence of Surgical Site Infection in IBD Patients. Dis Colon Rectum 2016; 59: 316-322 [PMID:
26953990 DOLI: 10.1097/DCR.0000000000000550]

Kwaan MR, Vogler SA, Sun MY, Sirany AM, Melton GB, Madoff RD, Rothenberger DA. Readmission
after colorectal surgery is related to preoperative clinical conditions and major complications. Dis Colon
Rectum 2013; 56: 1087-1092 [PMID: 23929019 DOI: 10.1097/DCR.0b013e31829aa758]

Pinkney T, Bhangu A, Battersby N, Chaudri S, El-Hussuna A, Frasson M, Singh B, Vennix S, Zmora O.
Protocol. ESCP Pan-European snapshot audit. Right Hemicolectomy/Ileo-caecal resection 2015;
Available from: http://www.escp.eu.com/images/research/documents/ESCP_ Cohort Study right hemi-
colectomy_protocol 2 6.pdf

2015 European Society of Coloproctology collaborating group. The relationship between method of
anastomosis and anastomotic failure after right hemicolectomy and ileo-caecal resection: an international
snapshot audit. Colorectal Dis 2017 [PMID: 28263043 DOI: 10.1111/codi.13646]

2015 European Society of Coloproctology collaborating group. Risk factors for unfavourable
postoperative outcome in patients with Crohn's disease undergoing right hemicolectomy or ileocaecal

Raishidengs  WJGS | https://www.wjgnet.com 269 May 27, 2019 | Volume1l | Issue5 |


https://f6publishing.blob.core.windows.net/7e6f29a6-2e8d-497b-8d05-b0484d35e840/WJGS-11-261-supplementary-material.docx
http://www.ncbi.nlm.nih.gov/pubmed/19897840
https://dx.doi.org/10.3322/caac.20038
http://www.ncbi.nlm.nih.gov/pubmed/22914295
https://dx.doi.org/10.1016/S0140-6736(12)60026-9
http://www.ncbi.nlm.nih.gov/pubmed/17206668
https://dx.doi.org/10.1002/ibd.20086
http://www.ncbi.nlm.nih.gov/pubmed/11009523
https://dx.doi.org/10.1136/bmj.321.7264.805
http://www.ncbi.nlm.nih.gov/pubmed/17345609
https://dx.doi.org/10.1002/ibd.20043
http://www.ncbi.nlm.nih.gov/pubmed/19142968
https://dx.doi.org/10.1002/ijc.24191
http://www.ncbi.nlm.nih.gov/pubmed/17593063
https://dx.doi.org/10.1111/j.1365-2036.2007.03371.x
http://www.ncbi.nlm.nih.gov/pubmed/21468064
https://dx.doi.org/10.1038/ajg.2011.44
http://www.ncbi.nlm.nih.gov/pubmed/16835911
https://dx.doi.org/10.1002/cncr.22007
http://www.ncbi.nlm.nih.gov/pubmed/5146188
https://dx.doi.org/10.1016/0021-9681(71)90087-7
http://www.ncbi.nlm.nih.gov/pubmed/24183379
https://dx.doi.org/10.1016/j.ejca.2013.06.048
http://www.ncbi.nlm.nih.gov/pubmed/25220842
https://dx.doi.org/10.1002/ijc.29210
http://www.ncbi.nlm.nih.gov/pubmed/21037809
https://dx.doi.org/10.1055/s-0029-1242458
http://www.ncbi.nlm.nih.gov/pubmed/28745410
https://dx.doi.org/10.1002/bjs.10595
https://dx.doi.org/10.1016/j.ijso.2017.04.002
http://www.ncbi.nlm.nih.gov/pubmed/23715829
https://dx.doi.org/10.1001/jamasurg.2013.1010
http://www.ncbi.nlm.nih.gov/pubmed/7211814
https://dx.doi.org/10.1016/j.jcol.2017.07.004
http://www.ncbi.nlm.nih.gov/pubmed/25091841
https://dx.doi.org/10.1007/s11605-014-2602-5
http://www.ncbi.nlm.nih.gov/pubmed/26953990
https://dx.doi.org/10.1097/DCR.0000000000000550
http://www.ncbi.nlm.nih.gov/pubmed/23929019
https://dx.doi.org/10.1097/DCR.0b013e31829aa758
http://www.escp.eu.com/images/research/documents/ESCP_ Cohort_Study_right_hemicolectomy_protocol_2_6.pdf
http://www.escp.eu.com/images/research/documents/ESCP_ Cohort_Study_right_hemicolectomy_protocol_2_6.pdf
http://www.escp.eu.com/images/research/documents/ESCP_ Cohort_Study_right_hemicolectomy_protocol_2_6.pdf
http://www.ncbi.nlm.nih.gov/pubmed/28263043
https://dx.doi.org/10.1111/codi.13646

2015 European Society of Coloproctology (ESCP) collaborating group. Post-operative outcome in CD and colon cancer

25

26

27

28

29

resection An international audit by ESCP and S-ECCO. Colorectal Dis 2017 [PMID: 28913968 DOI:
10.1111/codi.13889]

El-Hussuna A, Iesalnicks I, Horesh N, Hadi S, Dreznik Y, Zmora O. The effect of pre-operative
optimization on post-operative outcome in Crohn's disease resections. Int J Colorectal Dis 2017; 32: 49-56
[PMID: 27785551 DOI: 10.1007/s00384-016-2655-x]

Zangenberg MS, Horesh N, Kopylov U, El-Hussuna A. Preoperative optimization of patients with
inflammatory bowel disease undergoing gastrointestinal surgery: a systematic review. Int J Colorectal Dis
2017; 32: 1663-1676 [PMID: 29051981 DOI: 10.1007/s00384-017-2915-4]

Zangenberg MS, El-Hussuna A. Psychiatric morbidity after surgery for inflammatory bowel disease: A
systematic review. World J Gastroenterol 2017; 23: 8651-8659 [PMID: 29358872 DOI:
10.3748/wjg.v23.i48.8651]

Piessen G, Muscari F, Rivkine E, Sbai-Idrissi MS, Lorimier G, Fingerhut A, Dziri C, Hay JM; FRENCH
(Fédération de Recherche EN CHirurgie). Prevalence of and risk factors for morbidity after elective left
colectomy: cancer vs noncomplicated diverticular disease. Arch Surg 2011; 146: 1149-1155 [PMID:
22006873 DOI: 10.1001/archsurg.2011.231]

Ilyas MI, Zangbar B, Nfonsam VN, Maegawa FA, Joseph BA, Patel JA, Wexner SD. Are there
differences in outcome after elective sigmoidectomy for diverticular disease and for cancer? A national
inpatient study. Colorectal Dis 2017; 19: 260-265 [PMID: 27422847 DOIL: 10.1111/codi.13461]

Raishidengs  WJGS | https://www.wjgnet.com 270 May 27, 2019 | Volume1l | Issue5 |


http://www.ncbi.nlm.nih.gov/pubmed/28913968
https://dx.doi.org/10.1111/codi.13889
http://www.ncbi.nlm.nih.gov/pubmed/27785551
https://dx.doi.org/10.1007/s00384-016-2655-x
http://www.ncbi.nlm.nih.gov/pubmed/29051981
https://dx.doi.org/10.1007/s00384-017-2915-4
http://www.ncbi.nlm.nih.gov/pubmed/29358872
https://dx.doi.org/10.3748/wjg.v23.i48.8651
http://www.ncbi.nlm.nih.gov/pubmed/22006873
https://dx.doi.org/10.1001/archsurg.2011.231
http://www.ncbi.nlm.nih.gov/pubmed/27422847
https://dx.doi.org/10.1111/codi.13461

W\J|¢

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.4240 /wijgs.v11.i5.271

World Journal of
Gastrointestinal

Surgery

World | Gastrointest Surg 2019 May 27; 11(5): 271-278

ISSN 1948-9366 (online)

CASE REPORT

Novel technique for anastomotic salvage using transanal minimally
invasive surgery: A case report

Oscar A Olavarria, Robert L Kress, Shinil K Shah, Amit K Agarwal

ORCID number: Oscar A
Olavarria (0000-0001-8731-5395);
Robert L Kress
(0000-0001-8074-7021); Shinil K
Shah (0000-0002-4605-3138); Amit K
Agarwal (0000-0003-3395-0662).

Author contributions: Olavarria
OA, Kress RL, Shah SK and
Agarwal AK contributed to study
conception and design; Olavarria
OA, Kress RL and Agarwal AK
contributed to acquisition of data;
Olavarria OA, Kress RL, Shah SK
and Agarwal AK contributed to
analysis and interpretation of data;
Olavarria OA, Kress RL and
Agarwal AK contributed to
drafting of manuscript; Olavarria
OA, Kress RL, Shah SK and
Agarwal AK contributed to critical
revision.

Informed consent statement:
Informed written consent was
obtained from the patient for the
surgical intervention and
publication of this report and any
accompanying images.

Conflict-of-interest statement:
Olavarria OA, Kress RL and
Agarwal AK declare that they have
no conflict of interest. Shah
receives grants from Neosurgical,
Medigus and Intuitive Surgical.
Also receives educational
honoraria from Gore and C-SATS.
None of these conflicts of interests
are relevant to the current case
report

CARE Checklist (2016) statement:
Guidelines of the CARE Checklist
(2016) have been adopted.

Open-Access: This article is an

Raishidengs  WJGS | https://www.wjgnet.com 271

Oscar A Olavarria, Center for Surgical Trials and Evidence-Based Practice, McGovern Medical
School at the University of Texas Health Science Center at Houston, Houston, TX 77033,
United States

Oscar A Olavarria, Robert L Kress, Shinil K Shah, Amit K Agarwal, Department of Surgery,
McGovern Medical School at the University of Texas Health Science Center Houston,
Houston, TX 77033, United States

Corresponding author: Oscar A Olavarria, MD, Doctor, Postdoctoral Fellow, Senior Research
Fellow, Department of Surgery, McGovern Medical School at the University of Texas Health
Science Center Houston, 5656 Kelley St., General Surgery Office, Houston, TX 77033, United
States. oscarolavarria@hotmail.com

Telephone: +1-713-5664640

Fax: +1-713-5664583

Abstract

BACKGROUND

Anastomotic leak (AL) after low anterior resection (LAR) can be a highly morbid
complication. The incidence of AL ranges from 5% to 20% depending on patient
characteristics and the distance of the anastomosis from the anal verge. Low
anastomoses and leaks pose technical challenges for endoscopic treatment. The
aim of this report was to describe the use of a commercially available
laparoscopic energy device through a transanal minimally invasive surgery
(TAMIS) port for the management of a symptomatic leak not requiring
relaparotomy (grade B) after a LAR with diverting loop ileostomy.

CASE SUMMARY

A TAMIS GelPOINT Path port was inserted into the anus to access the distal
rectum. Pneumorectum was achieved with AirSeal insufflation and a 30 degree
laparoscope was introduced through a trocar. A LigaSure™ Retractable L-Hook
device was then used to perform a septotomy of the chronic sinus tract identified
posterior to the coloproctostomy. The procedure was then repeated twice in three
weeks intervals with ultimate resolution of the chronic leak cavity. Several
months after serial TAMIS septotomies, barium enema demonstrated a patent
anastomosis with no evidence of persistent leak or stricture. The patient
subsequently underwent ileostomy reversal and has had no significant post-
operative issues.

CONCLUSION
TAMIS septotomy with the LigaSure™ Retractable L-Hook is a feasible and
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effective, minimally invasive salvage technique for the treatment of grade B ALs.
Larger studies are needed to assess the generalizability and long-term results of
this technique.

Key words: Transanal minimally invasive surgery; Ligasure hook; Anastomotic leak; Low
anterior resection; Septotomy; Case report

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Anastomotic leaks (ALs) after low anterior resection for the treatment of rectal
cancer are highly morbid complications and often pose a technical challenge for its
treatment. We report a case of a transanal minimally invasive septotomy of a chronic
sinus secondary to an AL, with the use of the Ligasure retractable L-Hook device. This
safe and effective technique may help avoid re-operations which are associated with
higher mortality and higher permanent stoma rates.

Citation: Olavarria OA, Kress RL, Shah SK, Agarwal AK. Novel technique for anastomotic
salvage using transanal minimally invasive surgery: A case report. World J Gastrointest Surg
2019; 11(5): 271-278

URL: https://www.wjgnet.com/1948-9366/full/v11/i5/271.htm

DOI: https://dx.doi.org/10.4240 /wjgs.v11.i5.271

INTRODUCTION

Colorectal cancer remains the third most common cause of cancer related deaths in
the United States among men and women. The American Cancer Society estimates
there to be over 43000 new patients diagnosed with rectal cancer yearly!". Mortality
associated with this pathology is proportionally related to the staging of the disease
prior to surgical treatment.

Over the past decades, significant advancements have been made in the manage-
ment of rectal cancer in efforts to improve locoregional control. Among these,
universal adoption of neoadjuvant therapy has been as important as the
improvements in surgical techniques to control local spread of cancer and recurrence
rates. After the introduction of restorative anterior resection by Dixon in 1948, boosted
by the advent of surgical staplers and total mesorectal excision (TME) during
proctectomy, there was an increase in the proportion of low anterior resection (LAR)
over abdominoperineal resection (APR) for the treatment of rectal cancer™l. However,
the improved oncologic and functional outcomes resulted in higher leak rates
associated with colorectal and coloanal anastomoses!”*..

LAR for colorectal cancer has a reported morbidity of 20% with anastomotic leak
(AL) being among the most dreaded complications. Multivariate analysis and logistic
regression models evaluating risk factors for AL after LAR demonstrate that the lower
the anterior resection, the more likely an AL will occur'”l. Reported rates of AL range
between 5% to 20%!"'-'*l. This variation is in part attributed to the lack of a universally
accepted nomenclature and classification of ALs. In 2010, the International Study
Group of Rectal Cancer proposed a definition and severity grading system for AL
after anterior resection of the rectum!”l. The proposed grading system constituted
three groups based on the severity of the AL: Grade A represents an AL identified on
imaging not requiring therapeutic interventions. Grade B is a leak requiring
interventions such as administration of antibiotics, transanal lavage and/or radiologic
assisted placement of a pelvic drain, but not re-laparotomy. And lastly, grade C is a
leak requiring re-laparotomy.

Within the options for management of grade B ALs, endoscopic interventions are
often used to diagnose and treat the underlying pathology. The ability to treat the AL
with minimally invasive techniques is paramount as re-operation is associated with
higher mortality rates and higher rates of a permanent stomal"*'*'l,

The purpose of this study was to describe the utility of a commercially available
laparoscopic energy device, LigaSure™ Retractable L-Hook (Medtronic, Minneapolis,
MN), through transanal minimally invasive surgery (TAMIS) as a novel technique for
the management of a grade B AL after LAR.
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CASE PRESENTATION

Chief complaints
A 69-year-old hispanic male initially presented with abdominal pain, weight loss, and
hematochezia.

History of present illness

Patient was seen in gastroenterology clinic after 6-month having experienced lower
abdominal pain, malaise, unintentional weight loss and loose bowel movement with
occasional blood in the stool. Patient denied any similar symptoms prior to that time.

History of past illness
Past medical history was positive for benign essential hypertension.

Personal and family history
Personal and family history were negative for colorectal cancer, inflammatory bowel
disease or other gastrointestinal diseases.

Physical examination upon admission

On physical examination, abdomen was soft, non-tender, with no palpable masses.
Digital rectal examination revealed a palpable circumferential mass at approximately
7 cm from anal verge.

Laboratory examinations

Routine blood tests including complete blood count, comprehensive metabolic panel
and urinalysis were all within normal limits, except hypochromic microcytic anemia
with a hemoglobin of 7.4 g/dL and carcinoembryonic antigen was elevated to 4.1
ng/dL (normal range 0.0-3.0 ng/dL)

Imaging examinations

Patient underwent a diagnostic colonoscopy which revealed a near-obstructing,
circumferential, ulcerated rectal mass at 7 cm from anal verge (Figure 1). Magnetic
resonance imaging of the pelvis was consistent with extramural invasion of the tumor
into the muscularis propria with mesorectal nodal involvement.

FINAL DIAGNOSIS

Biopsy performed during colonoscopy revealed an invasive, moderately diffe-
rentiated adenocarcinoma of the rectum (T3N1).

TREATMENT

The patient underwent neoadjuvant chemotherapy with 5-Fluorouracil in combi-
nation with radiation therapy. Ten weeks after completion of neoadjuvant therapy, he
was taken to the operating room for a robotic assisted laparoscopic LAR with TME,
stapled coloproctostomy and diverting loop ileostomy. Post-operative course was
complicated by a grade B AL with presacral abscess (Figure 2) requiring intravenous
antibiotic therapy and percutaneous drainage by interventional radiology. The drain
was kept in place for 2 wk and was ultimately removed when output was minimal.
The patient recovered uneventfully and plans were made for subsequent ileostomy
takedown.

Pre-operative workup for ileostomy takedown including a barium contrast enema
(Figure 3) revealed a posterior sinus tract which was confirmed on flexible
sigmoidoscopy (Figure 4). In order to prevent future sinus tract drainage and abscess
formation, the decision was made to surgically intervene prior to ileostomy reversal.
Endoscopic management was not considered given that the staple line and sinus tract
location (posterolateral) were 4 cm from the anal verge. Visualization was suboptimal
without pneumorectum. Therefore, the decision was made to proceed with a TAMIS
approach.

Patient was brought to the operating room, placed under general anesthesia and
transitioned into high lithotomy position. A GelPOINT Path® TAMIS port (Applied
Medical, Rancho Santa Margarita, CA, United States) was inserted into the anus and
secured to the skin with 2-0 silk sutures. Three trocars were placed through the
TAMIS port. Pneumorectum was achieved with AirSeal® (Conmed, Utica, NY)
insufflation and a 30 degree laparoscope was introduced through the trocar. The
chronic sinus tract was identified just posterior to the coloproctostomy at 4 cm from
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Figure 1 Rectal mass on colonoscopy.

the anal verge. The LigaSure™ Retractable L-Hook device was used to perform partial
septotomies to create a wide opening of the mucosal bridge present between the sinus
tract and the lumen (Figure 5). The cavity was then bluntly cleared of granulation and
fibrotic tissue. The procedure was sequentially repeated twice, under general
anesthesia, in three weeks intervals until the sinus tract was completely opened.

OUTCOME AND FOLLOW-UP

After three total septotomy treatments over the course of 9 wk, the sinus tract
completely resolved. Post intervention barium contrast enema revealed resolution of
the sinus tract and leak (Figure 6). The patient ultimately underwent ileostomy
takedown without complications and was doing well at the 6 mo post-operative visit,
having 2-3 bowel movements per day with no continence issues.

DISCUSSION

With the advent of emerging techniques for the treatment of rectal cancer in past
decades, significant advances have been made in improving oncologic and functional
outcomes!’. LAR has been coined as the standard of care in selected cases which were
previously treated with APR, often preventing the need for a permanent stoma.
Unfortunately, this led to the emergence of new challenges inherent to the LAR
technique including ALs which can be difficult complications to manage.

Minimally invasive septotomies have been endorsed for the treatment of chronic
sinus tracts not only after colorectal interventions but also after foregut procedures
including sleeve gastrectomies and roux-en-y gastric bypass for weight loss
complicated with staple line leaks!"**!l. During this intervention the septum separating
an abscess cavity and the true lumen is divided resulting in a larger communication of
both lumens (true lumen and abscess lumen). By these means, internal drainage is
favored through a path of low resistance with redirection of the leak flow from the
abscess cavity towards the true lumen, resulting in contraction and scarring of the
chronic leak/abscess cavity.

Minimally invasive management of AL after low and ultralow anterior resections
has the benefit of minimizing the risk of temporary and permanent stomas!*’l.
Specifically, endoscopic therapies such as fibrin glue application, endoscopic stenting,
endoluminal vacuum drainage and clipping have all been described as options to
manage varying grades of ALs™*\. However, these techniques tend to be less effective
for chronic leaks and are limited by several factors including the distance from the
anal verge, size of the defect, or ability to traverse the anastomosis.

In cases where endoscopic means are incapable of managing the leak, TAMIS via
rectal insufflation can be effectivel”*). This provides an alternate route to access to the
distal rectum with use of conventional laparoscopic instruments™!.

In this report, we describe a minimally invasive technique using a commercially
available transanal port and energy device to induce insufflation within the rectum
and complete sequential septotomies of a chronic draining sinus tract of the rectum
after a LAR. When compared to other energy sources such as bovie and harmonic
scalpel, the LigaSure L-Hook offers advantages such as less thermal spread,
additional reach and better control due to the retractable technology, and ability to get
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Figure 2 Presacral abscess with evidence of posterior leak of rectal contrast.

into tight spaces. Although the concept of endoscopic enlargement and eventual
obliteration of a sinus tract after a colorectal leak has been reported in the literature, to
our knowledge, this is the first report of the use of the LigaSure™ Retractable L-Hook
device during this techniquel**1.

No consensus exists for the management of ALs and the determination must be
individualized for each patient. Minimally invasive techniques are safe and effective
at managing symptomatic, small, contained leaks. However, few studies have
compared effectiveness among different modalities and even fewer studies have
looked at long term results after these are performed.

CONCLUSION

The treatment of grade B ALs after LAR for rectal cancer can be challenging. TAMIS
septotomy with the LigaSure™ Retractable L-Hook device is a feasible and effective
technique for the treatment of select grade B ALs. Larger studies with longer follow
up are needed to assess the generalizability and long-term results of this technique.
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Figure 3 Posterior sinus tract evidence in barium contrast enema.

A

Figure 5 Rectal lumen and posterior sinus tract and sinus tract after septotomy. A: Rectal lumen and posterior sinus tract; B: Sinus tract after septotomy.
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Figure 6 Absence of posterior sinus tract in post-operative barium contrast enema.
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