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Abstract
The study was done to assess the efficiency of Assess Respiratory Risk in Surgical Patients in Catalonia (ARISCAT)
score in predicting post-operative pulmonary complications (PPC) in esophagectomy patients at a tertiary cancer
care hospital by retrospective analysis. We included patients belonging to ASA 1l and 111 categories who underwent
esophagectomy at our institution during June 2016 to June 2017. Patients with missing data were excluded from
analysis. The medical records of these patients were reviewed to obtain data. The seven-factors of ARISCAT score
were recorded from the medical records. The occurrence of post-operative pulmonary complications and length of
stay were also recorded from the medical records. Statistical analysis was done using SPSS software (version
11.0). Fisher’s exact test, chi-square test, Logistic regression and Kaplan-Meier analysis were used. Among the
study group 16 patients out of 19 belonging to the high risk ARISCAT category (84.2%) and 8 out of 24 patients
(33.3%) of intermediate risk group had PPC (P =0.002). From the logistic regression analysis there is a ten times
increased risk of PPC developing in patients falling in the high-risk category of ARISCAT than those in
intermediate risk category (OR=10.667, 95%Cl 2.387-47.659, P= 0.002). Pre-operative SpO,, anaemia,
respiratory infection in last month and age showed a positive correlation for development of PPC in the high-risk
category compared with the intermediate risk category. ARISCAT risk score has a good practical applicability in
pulmonary risk stratification of esophagectomy patients and should be explored further.
Keywords: Efficiency, Esophagectomy, Post-operative pulmonary, Retrospective Analysis, Surgical oncology,
Thoracic surgery.

Introduction complications affect survival rate and result in
Esophageal resection and restoration  of major morbidity as well as mortality with a
gastrointestinal ~ continuity are  technically variable occurrence of 2% to 20%Y. Pulmonary
challenging procedures. Postoperative complications are the most common postoperative
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complication with 16 to 67% incidence, followed
by anastomotic complications?.

Esophageal cancer is the seventh most common
cancer in men worldwide.®! Esophagectomy by
transthoracic,  trans-hiatal,  tri-incisional  or
minimally invasive approaches with or without
neoadjuvant chemotherapy forms the main
treatment modality!?). Post-operative pulmonary
complications (PPC) can lead to longer hospital
stays, prolonged ventilation and increase the
overall cost of treatment for the patient. So, focus
on efforts to reduce postoperative complications,
pulmonary and surgical, is necessary for
improving outcomes.

Various  perioperative  factors  determine
occurrence  of  post-operative  pulmonary
complications. Prediction of risk of development
of post-operative pulmonary complications pre-
operatively can aid in perioperative management.
ARISCAT (Assess Respiratory Risk in Surgical
Patients in Catalonia) is a clinically practical
seven-factor scoring system to assess risk of
composite PPC for a general surgical population.
This was developed by a large sample prospective,
multi-center study in Spaint®. It is approved as a
standard for risk assessment by the European
Society of Anesthesiologists. The scoring system
utilizes the following factors- age, preoperative
oxygen saturation (SpO,), respiratory infection in
previous month of surgery, preoperative anemia,
surgical incision, duration of surgery and
emergency nature of procedure. Based on the
score patients are divided into low, intermediate
and high-risk groups. The prediction of such risk
with minimal variables pre-operatively is highly
desirable and ARISCAT score holds good in this
aspect.

Ours is a high volume center for upper
gastrointestinal surgeries especially
esophagectomies where risk stratification by
ARISCAT scores are used and optimization
strategies depending on the risk strata of patients
that are vital to reduce morbidity, length of
hospital stay and thereby healthcare expenses are
utilized®®. Even though this score was developed

for European population, it is used worldwide, but
literature did not yield any studies validating the
score in Indian population. Hence, we decided to
analyze the correlation of this risk stratification
tool in predicting the postoperative pulmonary
complications in our population subset.

Methods

Our aim was to assess retrospectively the
correlation between ARISCAT score and post-
operative pulmonary complications in patients
who underwent esophagectomy for malignancy
over a period of one year. We commenced the
study after obtaining the Institutional Review
Board clearance (IRB No: 08/2017/01 dated
29/08/2017).

We reviewed the medical records of 45 patients
who underwent esophagectomy at our institution
during June 2016 to June 2017. The ARISCAT
scores recorded in the case sheets and
postoperative pulmonary complications were
analyzed. European perioperative clinical outcome
(EPCO) definitions were used for defining PPC.["
All patients who underwent esophagectomies
during the above-mentioned period were included.
Patients with missing data were excluded from
analysis.

Statistical analysis was done using SPSS software
(version 11.0). Fisher’s exact test and chi-square
test was used to assess association of the
independent variables with ARISCAT risk. Odd’s
ratio and 95% confidence interval were estimated.
Logistic regression was used to assess association
of variables with PPC. Kaplan-Meier analysis was
used to assess cumulative probability of PPC by
post-operative day eight.

Observation and Results

Data from 45 patients were analyzed of which two
were incomplete and hence excluded from study.
Of the 43 patients remaining two patients
underwent superior polar gastrectomy which was
an intraoperative decision by the surgeon although
they were scheduled and prepared for
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esophagectomy. The distribution of type of
surgery is given in table 1.

Out of the seven risk categories that are
considered to calculate ARISCAT score, all
patients had duration of surgery more than three
hours and all were elective procedures. Five
patients had respiratory infection in the previous
month of surgery, six patients had low pre-
operative SpO, and six patients had pre-operative
anemia. Out of the forty-three patients analyzed,
twenty-four belonged to the intermediate risk
category and nineteen belonged to the high-risk
category. The various risk categories are presented
in table 2 and 3. Twenty-four patients (55.8%) out
of the forty-three analyzed had PPC. (Table 4)
Among the 19 patients belonging to the high risk
ARISCAT category, 16 (84.2%) had PPC, while
eight patients out of 24 (33.3%) of intermediate
risk group had PPC (P =0.002). There were total
three deaths in the study population, two of them
belonged to intermediate risk group and one from
high risk group(P= 1.000).The PPC included an
array of respiratory symptoms and signs that
mandated extended postoperative intensive care

Table 1: Distribution of type of Esophagectomy

stay or readmission and additional treatment.
(Table 5)

Low oxygen saturation and anemia pre-
operatively was found in high risk group with
significant difference from intermediate risk group
(P=0.072).The occurrence of respiratory infection
in previous month of surgery had no significant
difference between ARISCAT risk groups (P=
0.153). (Table 6)

From the logistic regression analysis there is a ten
times increased risk of PPC developing in patients
falling in the high-risk category of ARISCAT than
those in intermediate risk category (OR=10.667,
95%CI 2.387-47.659, P= 0.002). Pre-operative
SpO,, anemia, respiratory infection in last month
and age showed a positive correlation in the high-
risk category and PPC compared with the
intermediate risk category.

Kaplan-Meier analysis showed 54% of patients
having probability of PPC by second post-
operative day (figure 1). Average length of
hospital stay was 12.47 days for high risk
ARISCAT category whereas it was 8.87 days for
the intermediate risk category.

Type of Surgery Frequency (n) Percentage (%)
Mckeowns 28 65.1
SPG? 2 4.7

THE® 6 14.0

TTE® 7 16.3

Total 43 100.0

“Superiorpolar gastrectomy, "Trans-hiatal esophagectomy, Transthoracic esophagectomy

Table 2: Distribution of ARISCAT Risk Variables

ARISCAT Risk Variable Frequency (n) Percentage (%)

PreOP SpO2 >96 37 86
(%) 91-95 6 14

<90 0 0

PreOPanemia (<10 gm%) 6 14
Respiratory infection in last month 5 11.6

Duration of | <2 0 0

surgery in hours | >2to 3 0 0
>3 43 100

Emergency procedure 0 0
Age (yrs) <50 7 16.3
51-80 36 83.7

>80 0 0

Surgical Peripheral (neck) 34 79
Incision Upper Abdominal 43 100
Intra thoracic 35 81.3
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Table 3: ARISCAT Risk Category Distribution

ARISCAT Risk Category Frequency (n) Percentage (%)
Intermediate Risk 24 55.8
High Risk 19 44.2

Low risk < 26 points, Intermediate Risk 26-44 points, High Risk >45 points

Table 4: Distribution of post-operative pulmonary complications

Presence of PPC Frequency (n) Percentage (%)
YES 24 55.8
NO 19 44.2

Table 5: Type of post-operative pulmonary complication

Frequency Percent

pulmonary infection 4 9.3
pulmonary infection +respiratory failure 1 2.3
pulmonary infection + bronchospasm 2 4.7
pulmonary infection +bronchospasm +respiratory failure 2 4.7
pulmonary infection + pleural effusion + respiratory failure 1 2.3
pulmonary infection + pleural effusion +respiratory failure 1 2.3
+ pneumothorax

pulmonary infection + atelectasis 1 2.3
bronchospasm 1 2.3
bronchospasm+ pulmonary infection 1 2.3
pleural effusion+ pulmonary infection 2 4.7
pleural effusion + pulmonary infection+respiratory failure 2 4.7
pleural effusion+ pulmonary infection+atelectasis 1 2.3
pleural effusion +bronchospasm +atelectasis 1 2.3
atelectasis + pulmonary infection 2 4.7
atelectasis + pulmonary infection+ respiratory failure 1 2.3
atelectasis + pulmonary infection +bronchospasm 1 2.3
NA 19 44.2
Total 43 100.0

Table 6: Association of different variables, occurrence of PPC and death with different ARISCAT risk

categories
Variable Occurrence High Risk Intermediate Risk P value
ARISCAT ARISCAT category
category
Pre-op SpO, Frequency (n) 5 1 0.072
Percentage within ARISCAT 26.3 4.2
category (%)
Pre-op anemia Frequency (n) 5 1 0.072
Percentage within ARISCAT 26.3 4.2
category (%)
Respiratory Frequency (n) 4 1 0.153
infection during last | Percentage within ARISCAT 21.1 4.2
month category (%)
Age (51-80 years) Frequency (n) 17 19 0.437
Percentage within ARISCAT 89.5 79.2
category (%)
Occurrence of PPC Frequency (n) 16 8 0.002
Percentage within ARISCAT 84.2 33.3
category (%)
Death Frequency (n) 1 2 1.00
Percentage within ARISCAT 5.3 8.3
category (%)
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Figure 1: Kaplan Meier analysis of occurrence of PPC during post-operative period

Discussion

Postoperative pulmonary complications are a
major cause of morbidity in upper gastrointestinal
surgeries especially esophageal surgeries.™ It
increases length of stay after major surgeries and
leads to additional financial burden. Our study
evaluates the relation between ARISCAT scoring
and PPC retrospectively. Though ARISCAT score
is used for pre-operative respiratory risk
stratification in surgical cohort of India, there are
no published prospective validation studies.

In our analysis we found that there is a higher
chance of PPC in the high risk ARISCAT
category patients, which is statistically significant.
The ARISCAT risk group classifies risk of PPC
occurrence in the following order: low risk
1.6%(0.6-2.6), intermediate 13.3%(7.6- 19), high
risk 42.1%( 29.3-54.9). In our study there was a
PPC occurrence of 33.3% in intermediate risk
group and 84.2% in high risk group which are
higher than the predicted risk in each category.
The study by Canet et al found higher risk with
cardiac surgeries (39.6%) followed by thoracic
(31.4%) and abdominal (7.2%)™. The incidence
of PPC is inversely proportional to the distance of
surgical incision from diaphragm and more with
increasing duration.[**! Our overall PPC incidence

was 55.8% which may be due to nature of surgery

mostly involving combined thoracic and
abdominal approach and longer duration of
surgery.

The patient related risk factors used in ARISCAT
score are pre-operative SpO2, pre-operative
anemia, recent respiratory infection and age. Age
and recent respiratory infection are usually
significant factors for PPC occurrence!%. In our
groups there was no statistically significant
difference between the ARISCAT risk groups
regarding these two factors. Preoperative low
SpO2 and anemia were significantly more in high
risk group. This is in accordance with existing
clinical datal***2.

Pulmonary infection with or without respiratory
failure requiring ventilator support was the highest
observed pulmonary complication in post
esophagectomy patients. Our analysis showed
preoperative anemia, low SpO2, higher age and
recent respiratory infection having a positive
correlation with high risk of PPC and high
ARISCAT scores. These parameters are readily
available and does not require any special
investigations or consultations. The most
consistent among these parameters are the
preoperative oxygen saturation and preoperative
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anemia. Of this preoperative anemia can be
corrected with our optimization strategies.
Reversible causes of low saturation can also be
addressed properly during the preoperative
optimization. Most of the PPC occurred in the first
two to three postoperative days. In our analysis we
found out that by day eight the occurrence of post-
operative  pulmonary  complications  was
significantly less. The significance of preoperative
optimization and better patient selection is
indicated by these modifiable risk factors. The
requirement of intensive care especially in the first
week postoperatively cannot be more stressed.

Limitations

One major limitation of our study is it being
retrospective. A prospective validation of the risk
score is lacking in our geographic population and
is highly desired. Also, this a single center study
over one-year duration. Multicenter studies
involving other high-volume centers of
esophagectomy and including surgical cohort of
more duration can yield more generalizable
results. The different surgical methods used for
esophagectomies employ multiple site incisions
for the same procedure. This is a limitation of
employing ARISCAT score to such surgeries.
Most of the cancer patients receive neo adjuvant
chemotherapy as part of their treatment regimens.
This has profound effects on their general health
and this aspect should also be considered while
evaluating such patients preoperatively. So, a
score like ARISCAT applied in the general
surgical population falls short in this aspect also.

Recommendations

Comparison of ARISCAT score with similar risk
scores and other routinely used measures in a
similar population is recommended. Development
of a comprehensive scoring system addressing the
shortages of existing pre-op scoring systems for
onco-surgical patients is recommended. A study
comparing American Society of Anesthesiologists
(ASA) classification and ARISCAT risk index in
renal  transplant  patients showed ASA

classification as a weaker modality to predict
pulmonary risk after renal transplantation*®l. As
ARISCAT is a freely available inexpensive risk
assessment tool which do not require any
additional investigations other than the routine the
applicability in risk assessment is high in all
centers.

Conclusion

ARISCAT risk score has a good applicability in
pulmonary risk stratification of esophagectomy
patients and should be explored further. The
incorporation of exposure to chemotherapy as well
as application of multiple site surgical incisions in
a high-risk surgery like esophagectomy can
further increase the reliability of this preoperative
pulmonary risk stratification tool.
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