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Abstract 

Background: Surgical resection of the primary or metastatic liver lesions is the treatment of choice for 

patients with resectable tumors. Identifying and managing preoperative and intraoperative risk factors 

responsible for increased blood loss during liver resection is extremely important. Therefore, the present 

study aims to identify preoperative and intraoperative risk factors associated with blood loss during liver 

resection. 
Methodology: A retrospective cross-sectional study was conducted on 72 patients who underwent liver 

resection for resectable primary and metastatic liver lesions at the Department of Surgical Oncology 

Hepatobiliary Unit, Shaukat Khanum Memorial Cancer Hospital, and Research Center Lahore. The study 

continued from October 2014 to July 2017, and data were collected from hospital records, including 

demographic, biochemical, and perioperative variables. 

Results: Out of the total 38 patients, 52.8% were female, with a mean age of 40.59 ± 21.66 years at the time 

of surgery. The results after multivariate analysis conclude two independent risk factors responsible for 

significant blood loss of more than 1000 milliliters during liver resection. These factors include liver cirrhosis, 

where the odds ratio is 7.96 with 95% CI (1.00-63.31) and P-value of < 0.05 and operative time of  ≥ 390 

minutes where odds ratio is 8.94 with 95% CI (2.28-36.48) and P-value of 0.02. 

Conclusion: The risk factors associated with increased intraoperative blood loss during liver resections in 

our population are mainly associated with preoperative parameters, including positive viral serology and 

radiologically proven liver cirrhosis. In contrast, intraoperative factors were intravenous fluid administration 

and operative time. 
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Introduction 

Surgical resection of the primary or metastatic liver 

lesions is the treatment of choice for the patients 

who presented with resectable tumors. Liver 

resection is a major surgical procedure and 

requires proper preoperative planning before 

proceeding with any surgical intervention. 

Intraoperative blood loss during liver resection can 

lead to serious complications in the postoperative 

recovery phase like liver failure. Massive blood loss 

during surgery may need blood transfusion 

intraoperatively or in the postoperative course, 

ultimately contributing to negative outcomes. Liver 

failure in the postoperative recovery phase and 

complications associated with blood transfusion 

both can result in multiple morbidities and even 

mortality1,2. Martinez-Meir et al. reported in the 

literature that increased blood loss during liver 

resection surgeries is associated with postoperative 

morbidities and even mortalities3.  

 

Blood transfusions are potentially life-saving, but 

the risks of transfusion are well documented, and 

there is evidence that an allogenic blood 

transfusion in cancer resections has an adverse 

immunomodulatory effect associated with 

increased risk of tumour recurrence and poor 

prognosis4. 

 

Multiple randomized controlled trials in orthopedic 

and critical care surgery have compared liberal 

blood transfusion and restricted blood transfusion 

protocols, and their results concluded that 

restricted blood transfusion is at least equivalent 

and potentially beneficial in reducing morbidities 

and mortalities associated with major surgeries5. 

 

 Despite improvement in surgical techniques, a 

better understanding of the physiological anatomy 

of the liver, better diagnostic conditions, availability 

of advanced surgical instruments, and 

advancement in anesthesiology, and critical care, 

liver resection remains a challenging surgical 

procedure. Managing excessive blood loss during 

liver resection has a central role in liver surgery and 

is still demanding and considered to be of major 

concern for hepatic surgeons6,7. 

 

Preoperative planning for this major surgical 

procedure can control intraoperative blood loss, 

which minimizes complications in the 

postoperative recovery phase. Identifying the 

preoperative and intraoperative risk factors 

responsible for increased blood loss during liver 

resection is extremely important. Optimizing these 

factors will minimize postoperative complications 

and enhance the postoperative recovery phase, 

directly influencing surgical outcomes.  

 

The objective of this study was to identify 

preoperative and intraoperative risk factors 

associated with intraoperative blood loss during 

liver resection so that we can optimize these factors 

and improve surgical outcomes in our patients. 

 

Methodology  

A cross-sectional study was conducted on 72 

patients who underwent liver resection for primary 

and metastatic liver lesions at the Surgical 

Oncology Hepatobiliary Unit, Shaukat Khanum 

Memorial Cancer Hospital and Research Center 

Lahore from October 2014 to July 2017. 

 

The data were retrospectively collected through 

hospital records, including clinical, biochemical, 

and perioperative variables such as age, gender, 

diabetes, hypertension, ischemic heart disease, 

hepatitis, cirrhotic nature of the liver, ascites, 

varices, Child-Pugh score, preoperative 

chemotherapy, hemoglobin, white blood count, 

platelets count, prothrombin time, activated partial 

thromboplastin time, renal profile, liver function 

tests, central venous pressure, intraoperative 

intravenous fluid, intraoperative blood loss, 

operative time,  tumor size, tumor location, 

benignity, malignancy, primary liver lesion, 

metastatic lesion, hepatic and portal vein 

involvement, major hepatectomy (if 3 or more 

segments involved), time of pringle technique, and 

tumor pathology. Patients were followed until the 

final histopathology of the specimen was received.  

The statistical analysis was carried out using SPSS 

version 23.0. Percentages and frequencies were 

used for categorical variables, while the mean and 

standard deviation was used for continuous 

variables. A Chi-square test and Fisher exact tests 
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were used to assess the association of categorical 

variables with blood loss. To identify the 

independent risk factors associated with blood loss, 

multivariable logistic regression (MLR) model was 

used, p-value < 0.05 was considered statistically 

significant. 

 

Results  

The mean age of patients at the time of surgery 

was 40.59 ± 21.66 years. Radiologically proven liver 

cirrhosis and positive viral serology were observed 

in 16.7% of patients. Chemotherapy was required 

and given to 47.2% of patients preoperatively. 

Results showed that patients in whom preoperative 

platelets count was < 80000 units per microliters of 

blood, radiologically proven liver cirrhosis, positive 

viral serology, intravenous fluid of  > 7500 milliliters 

given during surgery, and operative time of  ≥ 390 

minutes have a blood loss of > 1000 milliliters 

during surgery with statistically significant (p<0.05) 

(Table 1).   

 

Table 1: Baseline characteristics with respect to blood loss among the enrolled patients. 

 

Variables   
Total 

(n=72) 

<1000 ml    

(n=45) 
≥1000 ml 

(n=27) 
p-value 

Age in years; Mean±SD 40.59±21.66 36.07±22.95 48.14±17.18 0.02* 

Gender 
Male 34 (47.2) 22 (48.9) 12 (44.4) 

0.72 
Female 38 (52.8) 23 (51.1) 15 (55.6) 

Presence of Comorbidities 26 (36.15) 17 (37.8) 9 (33.3) 0.70 

Cirrhosis 12 (16.7) 2 (4.4) 10 (37.0) 0.001* 

Platelets (<80,000/uL) 5 (6.9) - 5 (18.5) 0.01* 

Neo-adjustment chemotherapy 34 (47.2) 25 (55.6) 9 (33.3) 0.06 

Positive Viral serology 12 (16.7) 2 (4.4) 10 (37.0) 0.001* 

Hepatectomy (> 3 segments) 6 (8.3) 5 (11.1) 1 (3.7) 0.40 

Pringle Technique 34 (47.2) 18 (40.0) 16 (59.3) 0.11 

Operative time (> 390 minutes) 30 (41.7) 10 (22.2) 20 (74.1) 0.001* 

Intraoperative IVF (Above 7500 ml) 25 934.7) 8 (17.8) 17 (63.0) 0.001* 

Tumor 

Pathology 

Metastatic Lesion 31 (43.1) 20 (44.4) 11 (40.7) 

0.001* 

Gallbladder Carcinoma 14 (19.4) 11 (24.4) 3 (11.1) 

Hepatocellular Carcinoma 13 (18.1) 2 (4.4) 11 (40.7) 

Hepatoblastoma 10 (13.9) 10 (22.2) - 

Benign Lesion 4 (5.6) 2 (4.4) 2 (7.4) 

IVF= Intra-venous fluid 

Values are given as mean±SD or n(%) 

*p<0.05 is considered statistically significant.  

 

Multivariate analysis of results performed using multivariate logistic regression model (MLR), the results points 

out two independent risk factors responsible for significant blood loss of more than 1000 milliliters during liver 

resection. These factors include liver cirrhosis, where the odds ratio is 7.96 with 95% CI (1.00-63.31) (p<0.05), 

showing that there is 7.6 times more chance of increased blood loss in patients with cirrhotic liver as compared 

to patients with normal liver parenchyma while the other factor was the operative time ≥ 390 minutes where 

odds ratio is 8.94 with 95% CI (2.28-36.48) and P-value of 0.02 showing that there is 8.9 times more chance of 

increased blood loss if the operative time is ≥ 390 minutes (Table 2). 

 

 

 



488 

  

ISSN 2307-3748 (Print) ISSN 2310-3841 (Online) 

 
Volume 9 Issue 4 [2021] 

International Journal of Endorsing Health Science Research                                          Int. j. endorsing health sci. res. 

 

Table 2: Predictors of blood loss. 

 

*p<0.05 is considered statistically significant. 

 

Discussion 

This study points out several risk factors associated 

with major intraoperative blood loss during liver 

resection surgery. These risk factors are related to 

the clinical status of the patients before surgery 

and factors involved in the intraoperative period. 

Massive blood loss during liver resection is an 

indicator of liver failure development in the 

postoperative recovery phase. Liver failure, in turn, 

influences postoperative morbidities and even 

mortality. So, for the patient's best benefit, 

surgeons should do their best to minimize 

bleeding during liver resection. Therefore, if 

intraoperative blood loss is controlled, it will help 

us to prevent postoperative liver failure and its 

associated complications8. 

 

Risk factors evident in our study for massive 

intraoperative bleeding include positive hepatic 

viral serology, radiologically proven cirrhotic liver, 

pringle technique during surgery, intraoperative 

intravenous fluid administration, and the operative 

time. Some of the risk factors that are associated 

with massive intraoperative bleeding in other 

studies like biochemical parameters (prothrombin 

time, liver function tests, etc.), chronic degenerative 

diseases (diabetes, hypertension, ischemic heart 

disease, etc.) were not found to be significant in our 

study9.  

 

Most of the patients in our study have resectable 

primary or metastatic liver cancer, and some of 

them received Neo-adjuvant chemotherapy. In our 

study, the use of preoperative chemotherapy has 

not been associated with increased blood loss 

during liver resection compared to the patients 

who underwent upfront surgeries. These results, 

compared with international studies, showed a 

similar outcome10. 

 

Restricted use of perioperative intravenous fluid is 

associated with reduced intraoperative blood loss. 

It has a beneficial effect on the patient 

postoperative recovery phase, including improved 

renal functions, reduced postoperative 

complications, and early recovery11. Keeping in view 

this evidence, many world centers now use the 

policy of restricted intraoperative intravenous 

fluids during major surgical procedures like liver 

resection12,13. Such patients respond better to 

critical care and major surgical insults. Our study 

also favors that if intraoperative intravenous fluids 

are kept low, then blood loss is also reduced in 

these patients. 

 

Several studies concluded that Intraoperative 

raised central venous catheter pressure is also 

associated with increased blood loss, especially 

during liver resection surgeries14,15. Still, it was not 

reflected in our study because we kept central 

venous pressure less than 5 cm of H2O in all liver 

resections. 

 

The duration of the surgical procedure itself is 

considered a significant parameter of 

intraoperative blood loss and associated 

morbidities in the postoperative period. Prolong 

duration of the surgery will increase intraoperative 

blood loss, which will, in turn, complicate the 

postoperative recovery phase. Duration of surgical 

procedure is affected by the intraoperative 

findings, variation in the liver anatomy, the extent 

of tumor resection, and underlying 

coagulopathies16. Our study also showed that 

patients whose surgery duration was ≥ 390 

Variables OR (95% CI) p-value 

Age (years)  1.03(1.0-1.06) 0.10 

Cirrhosis Yes 7.96(1.00-63.31) 0.05* 

Neoadjuvant Chemotherapy Yes 1.96(0.47-8.09) 0.35 

Operative Time Above 390 Minutes 8.94(2.28-36.48) 0.02* 

Intraoperative IVF Above 7500 Ml 1.50(0.32-7.03) 0.60 
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minutes have more blood loss (>1000 milliliters) 

than surgeries that took less than 390 minutes. Our 

study has certain limitations in that it is a 

retrospective study, and the sample size is small. 

We recommend testing the findings of this study in 

a prospective controlled study and with a large 

number of patients. 

 

Conclusion 

Blood loss during liver resection surgery is 

associated with both preoperative and 

intraoperative parameters. Preoperative 

parameters include platelet count, positive viral 

serology, and radiologically proven liver cirrhosis, 

while intraoperative factors include intravenous 

fluid administration and operative time. Hence 

controlling these parameters, we can reduce 

intraoperative blood loss, and in turn, it will help to 

minimize postoperative complications associated 

with this major surgical procedure. 
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