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Abstract 
Patients undergoing abdominal surgery for solid tumors frequently develop major postoperative complications, which negatively 

affect quality of life, costs of care and survival. Few studies have identified the determinants of perioperative complications in 

this group. 

We performed a prospective observational study including all patients (age > 18) undergoing abdominal surgery for cancer at a 

single institution between June 2015 and August 2017. Patients undergoing emergency surgery, palliative procedures, or 

participating in other studies were excluded. Primary outcome was composite of 30-day all-cause mortality and infectious, 

cardiovascular, respiratory, neurologic, renal and surgical complications. Univariate and multiple logistic regression analyses 

were performed to identify predictive factors for major perioperative adverse events. 

Of a total 308 included patients, 106 (34.4%) developed a major complication during the 30- day follow-upperiod. Independent 

predictors of postoperative major complications were: age (odds ratio [OR] 1.03 [95% CI 1.01–1.06],p = 0.012 per year), ASA 

(American Society of Anesthesiologists) physical status greater than or equal to 3 (OR 2.61 [95%CI 1.33–5.17], p = 0.003), a 

preoperative hemoglobin level lower than 12 g/dL (OR 2.13 [95% CI 1.21–4.07], p = 0.014), intraoperative use of colloids (OR 

1.89, [95% CI 1.03–4.07], p = 0.047), total amount of intravenous fluids (OR 1.22 [95% CI0.98–1.59], p = 0.106 per liter), 

intraoperative blood losses greater than 500 mL (2.07 [95% CI 1.00–4.31], p = 0.043), andhypotension needing vasopressor 

support (OR 4.68 [95% CI 1.55–27.72], p = 0.004). The model had good discrimination with the area under the ROC curve 

being 0.80 (95% CI 0.75–0.84, p < 0.001). 

Our findings suggest that a perioperative strategy aimed at reducing perioperative complications in cancer surgery should 

include treatment of preoperative anaemia and an optimal fluid strategy, avoiding fluid overload and intraoperative use of 

colloids. 
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INTRODUCTION: 

In the last years, survival related to cancer has 

increased due to advances in diagnostic and 

therapeutic interventions, including implementation 

of management protocol (e.g. goal-directed 

hemodynamic therapy) in perioperative care. 

Nowadays, surgery remains the cornerstone of 

treatment of solid neoplasms. Unfortunately, cancer 

patientsare frequently characterized by a high 

perioperative risk because of immune system 

disturbances, decreased physiologic reserves, and 

long duration of procedures, with significant fluid 

and blood losses. Previous studies showed worse 

postoperative outcomes in this subgroup of patients, 

including higher mortality rates, increased costs and 

longer hospital and intensive care unit (ICU) length 

of stay. Furthermore, perioperative complications 

negatively affect quality of life and may delay or 

preclude further cancer treatment, such as adjuvant 

chemotherapy. Therefore, preventing complications 

in this specific group of patients is of particular 

importance (Barthlen et al., 2017). 

Identification of predictive factors for complications 

is critical for several reasons. First of all, it allows a 

more accurate risk stratification and hence adequate 

planning of perioperative management. In addition, 

modifiable factors could become target for tailored 

interventions aimed at reducing postoperative 

complications. Finally, identification of predictive 

factors helps to identify areas for future 

investigations. As of today, few studies focused on 

identifying predicting factors for perioperative 

complications in cancer patients undergoing 

abdominal surgery. Accordingly, we designed and 

performed a prospective observational study aimed at 

identifying predictive factors for major complications 

including mortality in patients undergoing elective 

abdominal surgery for cancer (Bhagvat et al., 2017). 

 

2.0 Methods 

We designed a prospective observational study 

including cancer patients undergoing elective 

abdominal surgery between June 2015 and August 

2017. The study was approved by the Ethics 

Committee and written informed consent obtained 

from every patient. Patients were included if they met 

all the following criteria: age greater than 18 years, 

diagnosis of a solid neoplasm, plan for elective open 

abdominal surgery with curative intent or bowel 

reconstruction from previous primary tumor excision, 

and written informed consent. The exclusion criteria 

were patient denial, emergency surgeries, 

participation in other studies and admission for 

palliative procedures. 

 

 

Anesthetic and surgical management 

All patients were anesthetized according to the 

standard institutional protocol for high-risk surgery. 

Synthetic colloids were used (6% hydroxyethyl 

starch 130/0.4) in patients with no previous renal 

dysfunction, coagulopathy or infection (Bhagvat et 

al., 2017). 

 

Data Collected 

For the description of baseline characteristics and the 

demographics of patients, demographics of patients, 

including comorbidities, health-related Quality-of-

Life, oncological diagnosis and status of disease the 

data were collected at baseline. Intraoperative data 

included type of surgery, therapeutic interventions 

and complications. Patients were followed up daily 

after surgery for30 days by four trained physicians, 

each with more than2 years-experience of 

postoperative care. Clinical outcomes were evaluated 

during the intensive care unit (ICU) stay and then on 

the general ward. In case of hospital discharge before 

day 30, a follow-up phone call was performed by two 

physicians. Those who conducted the follow-up 

telephone assessment shad no participation in the 

perioperative care and had no access to the database. 

We used a standardized questionnaire to evaluate 

outcomes after hospital discharge, assessing clinical 

complications, vital status and quality of life 

(Bhagvat et al., 2017). 

  

Outcomes 

The basic outcome was the composite endpoint of 

30-daymortality and major complications defined as 

infectious, cardiovascular, respiratory, neurologic, 

renal and surgical complications. All complications 

were defined according to standard criteria for details 

on outcome definitions. Secondary outcomes were 

Health Related Quality of Life (HRQoL) 30 days 

after surgery, ICU and hospital length of stay. 

 

Statistical Analysis 

The results are expressed as the means with standard 

deviation (SD) or medians with interquartile ranges 

(IQRs) as appropriate. Normality was assessed with 

the Kolmogorov-Smirnov test. Univariate 

associations between potential risk factors and 

complications were assessed using the chi-square 

test, Fisher’s exact test, likelihood ratio test, t-test or 

Mann-Whitney U test. A forward multiple logistic 

regression analysis was then performed to estimate 

independent predictive factors for complications. 

This model included risk factors that were identified 

by univariate analysis (p < 0.05) plus the following 

clinically relevant data, presence of metastatic 

disease and HRQoL evaluation (utilities and VAS 

scores) (Bozzay, Broce and Mousa, 2016). 
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To evaluate the stability of the effect estimates, 

bootstrap was applied for 1000 samples. All variables 

that remained significant after the bootstrap 

procedure were kept in the model. A receiver 

operating characteristic (ROC) curve was 

constructed, and the area under the ROC curve 

(AUC) determined to assess the discriminant ability 

of the multiple logistic regression models to predict 

complications. A value of less than 0.05 was 

considered to indicate statistical significance (p), and 

all tests were two-tailed. Statistical analyses were 

performed using SPSS.  

RESULTS: 

A total of 927 patients were assessed for eligibility 

according to Figure S1. After exclusions, a total of 

308 patients were enrolled in the study. Tables 1 and 

2 describe baseline characteristics of the patients and 

type of performed surgical procedures. Most 

operations were colorectal and gynecological 

procedures. Regional anesthetic technique combined 

with general anesthesia was performed in 80% of 

patients. A total of 166 (53.9%) patients were 

admitted to the ICU following surgery. 

 
Source: (Han, Wang and Chen, 2018) 
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Source: (Han, Wang and Chen, 2018) 

One hundred and six (34%) patients had at least one 

major complication according to Table 3. A total of 

32 patients (10.4%) had at least two complications. 

At 30 days, death occurred in 7 patients (2.3%), 

respiratory complications in 14 (4.5%), 

cardiovascular in 28 (9.1%), infectious in 17 (5.5%), 

renal in 40 (13.0%) and surgical in 29 (9.4%) patients 

(Table 4). 
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Source: (Han, Wang and Chen, 2018) 

 
Source: (Han, Wang and Chen, 2018) 

The group of patients who developed complications 

was older (63.3 ± 12.5 years vs. 57.8 ± 14.5 years, p 

< 0.001),had a higher prevalence of poor preoperative 

functional status, defined by less than 4 metabolic 

equivalents(METS) (37.7% vs. 17.8%, p < 0.001), 

had a higher prevalence of coronary artery disease 

(11.3% vs. 4.0%, p = 0.013),heart failure (13.2% vs. 

5.4%, p = 0.018) and chronic kidney disease (32% vs. 

15.8%, p = 0.001) (Table 1). The incidence of 

metastatic disease was similar between groups. The 

occurrence of preoperative anemia (hemoglobin 

lower than 12 g/dL) was higher in the group with 

complications compared to the group without 

complications (39.6% vs. 25.7%, p = 0.012), as the 

number of patients with an ASA score equal to or 

greater than 3(32.0% vs 13.8%, p < 0.001).There was 

no difference between groups in the preoperative 

Health Related Quality of Life (HRQoL) and in the 

VAS values (Table 1). 

Patients who developed major complications, when 
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compared to patients without complications, were 

more likely to receive colloids (68.0% vs. 47.5%, p = 

0.001), to receive vasopressors due to hypotension 

(22.6% vs. 2.0%,p < 0.001), and higher amount of 

intravenous fluid [5.0 L(IQR 3.5–6.5) vs 3.1 L (2.5–

4.5), p < 0.001] intra operative. Additionally, patients 

who developed major complications had a higher 

incidence of intraoperative bleeding (47.1% vs. 

18.8%, p < 0.001) and were more exposed to red 

blood cell transfusions (19.8% vs 3.5%,p < 0.001) 

and had longer duration of surgery [315 min(220–

385) vs. 247 min (166–331), p < 0.001) (Table 4). 

In a sample of 191 patients, health-related quality-of 

life decreased in both groups. On the other hand, 

VAS did not change (Table 5).In the forward 

multiple logistic regression model, age, ASA 

physical status, preoperative anemia, use of colloids, 

blood losses and hypotension requiring intraoperative 

vasopressors were independently related to 

complications (Table 6). 

 
Source: (Han, Wang and Chen, 2018) 

 

 
Source: (Han, Wang and Chen, 2018) 

DISCUSSION: 

In our prospective observational study, we found that, 

in cancer patients undergoing abdominal surgery, 

age, ASA score, preoperative anemia and 

intraoperative bleeding, use of colloids, higher 

amount of fluids and vasopressors were identified as 

predictors of major postoperative complications 

including mortality. Excluding age and ASA score, 

all of the factors identified in our study are 

modifiable (Bozzay, Broce and Mousa, 2016).  

 

These findings suggest that a perioperative strategy 

based on the treatment of preoperative anemia, 

implementation of conservative blood management 

and effective bleeding control and hemodynamic 

management during surgery may improve outcomes 

in patients undergoing elective major oncologic 

abdominal surgery. Preoperative anemia has been 

associated with worse outcomes in surgical patients 

(Gapany, 2016).  

 

Anemia in cancer patients is common and multi 

factorial. Blood loss, decreased bone marrow 

production, increased destruction of red blood cells 

and drug toxicities are involved in cancer-related 

anemia. In a retrospective study that preoperative 

anemia was associated with postoperative 30-day 

mortality and cardiovascular events in patients 

undergoing major non-cardiac surgery. It is analyzed 

that an increased risk of death and cardiovascular 

complicationsin the postoperative period in patients 

with preoperative anemia, particularly in patients 

with previous cardiovascular disease. According to 

another description the prospective study 

demonstrated that low preoperative hematocrit levels 

were associated with an increased incidence of 

pneumonia, hospital length of stay and mortality. 

Moreover, preoperative anemia is also a known risk 

factor for postoperative anemia and increased 

requirements for perioperative blood transfusion, 

which contribute to postoperative complications 

(Han, Wang and Chen, 2018). 

 

Preventive strategies for patients with preoperative 

anemia may enhance postoperative outcomes. The 

use of preoperative recombinant human 

erythropoietin in cancer patients appears to be safe, 

although previous studies have associated its use with 
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the progression of disease and mortality. A recent 

pilot study in patients undergoing cardiac surgery 

suggested that preoperativere blood cell transfusion 

reduced the intraoperative requirements for additional 

transfusion and decreased postoperative organ 

failure. Despite all complications related to 

transfusion in cancer patients undergoing abdominal 

surgeries, this group of patients may benefit from 

postoperative liberal transfusion strategies (Han, 

Wang and Chen, 2018).  

 

This study also identified that the use of the 

colloidsstarches in the intraoperative period is an 

independent factor associated with postoperative 

complications. Although it was not possible to 

establish causal effects because of our study design, 

recent studies have shown an increased risk of renal 

dysfunction and mortality in patients with sepsis 

related to the use of artificial colloids such as 

starches. Hypotension requiring a vasopressor during 

surgery was identified in our study as an independent 

factor predicting a poor outcome after surgery. 

Cancer surgery is often characterized by long and 

extensive resection with excessive blood losses, 

ischemia and reperfusion injuries and exposure to 

blood transfusion. All of these factors can lead to an 

exacerbated systemic inflammatory response 

syndrome (SIRS) and vasodilator shock. SIRS-

related cardiovascular failure has been shown to be 

associated with postoperative organ failure, severe 

complications and mortality (Han, Wang and Chen, 

2018).  

 

Our study reported that older age and a higher ASA 

status were independent characteristics associated 

withpostoperative complications. The relationship 

between age and co-morbidities with poor outcomes 

after surgery has been well described in previous 

studies. The worldwide demographic transition, 

particularly in developing countries, has led to an 

increase in the number of patients older than 65 years 

undergoing major surgery, with higher operative 

mortality. In our study, the mean age of the group of 

patients with severe complications was 63.3 years-

old, which was 7 years older than the group without 

complication. The physiologic reserve declines with 

age and explain why older patients have a reduced 

tolerance for major oncologic resections(Han, Wang 

and Chen, 2018). 

 

CONCLUSION: 

In conclusion, this study suggests that a higher age 

and ASA score, preoperative anemia, intraoperative 

blood losses, intraoperative hypotension requiring 

vasopressors, and the administration of artificial 

colloids in patients undergoing major abdominal 

cancer surgery were independently associated with 

severe complications and death. These findings 

suggest that a perioperative management strategy 

based on the treatment of preoperative anemia, 

implementation of hemostatic surgical techniques, 

conservative blood management, and adequate 

hemodynamic control avoiding hypotension might 

reduce severe complications in this population. 

Future randomized studies aiming at improving 

perioperative outcome in cancer patients should focus 

on optimizing these aspects.  

 

REFERENCES: 

1. Barthlen, W., Bartels, H., Siewert, J. and Stadler, 

J. (2017). CLINICAL SIGNIFICANCE OF 

NITRIC OXIDE BIOSYNTHESIS IN 

PATIENTS WITH SEPTIC COMPLICATIONS 

AFTER MAJOR ABDOMINAL 

SURGERY. Shock, 2(Supplement), p.17. 

2. Bhagvat, V., Ghetla, S., Shetty, T. and 

Upwanshi, M. (2017).Role of serum albumin and 

body mass index as predictors of post-operative 

morbidity and mortality in elective major 

abdominal surgeries. International Surgery 

Journal, 12(4), p.114. 

3. Bozzay, J., Broce, M. and Mousa, A. (2016). A 

Risk Score Model to Characterize Predictors of 

Survival After Elective Endovascular Abdominal 

Aortic Aneurysm Repair. Journal of Vascular 

Surgery, 64(3), p.858. 

4. Eric, J. (2018). Post-operative Pulmonary 

Complications in Elderly Patients Undergoimg 

Elective Open Upper Abdominal Surgery under 

General Anaesthesia. Journal of Medical Science 

And clinical Research, 6(11), p.135. 

5. Gapany, M. (2016). Predictors of Prolonged 

Length of Stay After Major Elective Head and 

Neck Surgery. Yearbook of Otolaryngology-

Head and Neck Surgery, 2008(2), pp.161-162. 

6. Han, B., Wang, Y. and Chen, X. 

(2018).Predictive value of frailty on 

postoperative complications in elderly patients 

with major abdominal surgery. Biomedical 

Research, 29(7). 

7. Kelsey, R. (2013). Patients with ESRD are at 

increased risk of complications and death after 

major elective vascular surgery. Nature Reviews 

Nephrology, 9(5), pp.248-248. 

8. Kougias, P., Salami, A., Sharath, S., Garcia, A. 

and Pathak, A. (2016). PC058. Preoperative 

Albumin Levels and Major Postoperative 

Complications After Elective Abdominal Aortic 

Aneurysm Repair. Journal of Vascular Surgery, 

63(6), pp.170S-171S. 

9. Lawrence, V., Dhanda, R., Hilsenbeck, S. and 

Page, C. (2015). Risk of Pulmonary 



IAJPS 2018, 05 (12), 1-7                  Shahar Bano Fatima et al                         ISSN 2349-7750 
 

 
 

w w w . i a j p s . c o m  
 

Page 14475 

Complications After Elective Abdominal 

Surgery. Chest, 110(3), pp.744-750. 

10. Simões, C., Carmona, M., Hajjar, L., Vincent, J., 

Landoni, G., Belletti, A., Vieira, J., de Almeida, 

J., de Almeida, E., Ribeiro, U., Kauling, A., 

Tutyia, C., Tamaoki, L., Fukushima, J. and 

Auler, J. (2018). Predictors of major 

complications after elective abdominal surgery in 

cancer patients. BMC Anesthesiology, 18(1). 

. 

 

 


