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Short term outcome of open liver resection; A single center prospective study


[bookmark: _GoBack]Abstract:
Background: Liver resection offers definitive surgery for a number of malignant and benign conditions. Traditionally liver resection has been associated with high post-operative mortality and morbidity rates. But now a days, hepatic resection has progressed from a high-risk surgery to an established therapeutic modality with indications ranging from primary hepatobiliary malignancy to metastatic diseases.
Objective: To review the early outcomes of hepatic resection Hepatobiliary Surgery unit of Department of Surgery of Dhaka Medical College and Hospital, Dhaka, Bangladesh from January 2023 to January 2024.
Methods: This prospective study was conducted in Hepatobiliary Surgery unit of Department of Surgery of Dhaka Medical College and Hospital, Dhaka, Bangladesh from January 2023 to January 2024 which included patients who underwent different types of hepatic resection. We analyzed the pathology, magnitude of hepatic resection and short-term outcomes (90 days) in the patients. Mean and standard deviations were used to describe categorical data whereas frequencies and proportions to describe quantitative data. Univariate analysis and multivariate logistic regression analysis was done to look at the factors associated with morbidity, mortality and blood loss during surgery. A p value less than 0.05 was considered statistically significant.
Results: Out of the 25 participants, 20(80.0%) were males and 5(20.0%) were females .The overall mean age was 52±14 years. Besides, 22(88%) patients had American Society of Anaesthesiologist (ASA) score of II).  12(40.0%) underwent hepatic resection for underlying hepatocellular carcinoma (HCC). Also, 7(28.0%) patients underwent hepatic resection for benign conditions and the most common indication was hepatolithiasis. Left lobectomy was most common resection (52.0%). The mean duration of surgery was 180±138 minutes with a mean estimated blood loss (EBL) of 550ml. Surgical complications were noticed in 15(75.0%) of the patients including surgical site infection in 12(48.0%), bile leak in 4(16.0%), intra-abdominal collection in 4(16.0%) and postoperative haemorrhage in 3(12.0%) patient. There was one mortality who suffered from HCC.  Multivariate logistic regression analysis showed advanced age, surgical pathology and ASA grade were independent predictors of overall outcome (p<0.05).



Conclusion: Proper pre-operative optimization and appropriate patient selection can provide a better early postoperative outcomes for the patients undergoing liver resections.
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Introduction
Liver resection offers definitive surgery for a number of malignant and benign conditions. Traditionally liver resection has been associated with high post-operative mortality and morbidity rates. But now a days, hepatic resection has progressed from a high-risk surgery to an established therapeutic modality with indications ranging from primary hepatobiliary malignancy to metastatic diseases. Outcomes after hepatic resection have significantly improved over the last few decades with an improvement in procedure-related mortality from >20% to <5% in most of the experienced centers. 1A number of factors have contributed to this improvement in surgical outcomes, including but not limited to improvised patient selection, innovations in surgical technique, novel devices for bloodless surgery and parenchymal transaction, preoperative portal vein embolisation for contralateral lobe hypertrophy, advanced anaesthetic management, and enhanced postoperative care.2 Despite improvements in patient survival, hepatic resection is still associated with significantly high morbidity rates. Recent studies from the United States have demonstrated that a high hospital mortality rate of around 10% is still being observed in low-volume hospitals, whereas the hospital mortality rate in high volume centers is less than 5%. Short-term postoperative morbidity rates of major liver resections are reported up to 45% and 7%, respectively.3 Perioperative blood transfusion and major liver resections are independent prognostic factors for severe short-term complications and occurrence of postoperative complications after liver resection has been associated with deprived long-term surgical outcomes.
Despite the establishment of hepatic resection as a therapeutic modality in the Western as well as Eastern regions of the world, the development of liver surgery has been suboptimal in most of the developing world including South Asia.5 Most of the hospitals in our country remain relatively low volume centers for hepatic resection Therefore, we decided to review the early outcomes of hepatic resection at Hepatobiliary Surgery unit of Department of Surgery of Dhaka Medical College and Hospital, Dhaka, Bangladesh from January 2023 to January 2024. The current study was aimed to determine the spectrum of presentation, magnitude of surgical resection and short-term outcomes, including blood loss, morbidity and mortality in patients undergoing hepatic resection.



Materials and methods:
Study design: This was a prospective study which included 25 patients who underwent different types of liver resection. The patients underwent elective hepatic resection for various benign, malignant and metastatic diseases. All surgeries were performed by a single experienced surgical team in the Hepatobiliary Surgery unit of Department of Surgery of Dhaka Medical College and Hospital, Dhaka, Bangladesh from January 2023 to January 2024.  Purposing sampling technique was used. All patients had a triphasic computed tomography (CT) scan or magnetic resonance imaging (MRI) to evaluate the pathology of liver and assess the resectability of tumor. Assessment of functional reserves of liver was based on Child-Pugh class, liver biochemistry and coagulation profile.  The variables studied included demographics, indication for surgery, type of hepatic resections, duration of surgery, transfusion requirements, and any concomitant procedure along with hepatic resection. Postoperative variables included surgical complications, including wound infections, bile leak, intra-abdominal collection, and bleeding; systemic complications like liver decompensation, pulmonary infections, and 30-day as well as 90-day mortality. Length of the hospital stay and need for intensive care unit (ICU) stay were also reviewed. 
Statistical analysis
Continuous variables are presented as mean±SD and frequencies and proportions were used to describe categorical data. Univariate analysis was done to look at the factors associated with morbidity and mortality. Statistical significance was set at p<0.05. Statistical data were calculated by SPSS version 26.0 (IBM SPSS Statistics, IBM Corporation, Chicago, IL, USA).






Results:
A total number of 25 patients were enrolled in the current study. Among them, 20(80.0%) were males and 5(20.0%) were females. The overall mean age was 52±14 years. Besides, 22(88%) patients had American Society of Anaesthesiologist (ASA) score of II) while 12% belonged ASA-I group. (Table-1).  
	
	Value

	Age (Years)
	52±14

	Gender
Male
Female
	
20(80.0%)
5(20.0%)

	ASA Grade
I
II
III
	
3(12.0%)
22(88%)
0(0%)


Table-1 showing patient’s demographic characteristics
12(40.0%) underwent hepatic resection for underlying hepatocellular carcinoma (HCC). Also, 8(32%) patients underwent hepatic resection for benign conditions and the most common indication was hepatolithiasis (figure-1). Left lobectomy was most common operation performed (52.0%) followed by extended cholecystectomy (20%) and segmentectomy (20. %)( Table-2). 







	Type 
	Number

	Left lobectomy
	13(52.0%)

	Extended Cholecystectomy 
	5(20.0%)

	Segmentectomy
	5(20.0%)

	Right hepatectomy
	1(4.0%)

	Wedge resection
	1(4.0%)



Table-2 Types of liver resection
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Fig-1 showing indication of liver surgery




Table-3 showing surgical results

The mean duration of surgery was 180±138 minutes with a mean estimated blood loss (EBL) of 550ml. Mean length of stay in hospital was 9.5±3 days and the mean follow-up duration was 5±7.8 months. All patients were routinely managed in the special care unit with subsequent care in the surgical ward. There was no perioperative mortality. Surgical complications were noticed in 15(75.0%) of the patients including surgical site infection in 12(48.0%), bile leak in 4(16.0%), intra-abdominal collection in 4(16.0%) and postoperative haemorrhage in 3(12.0%) patient. There was one mortality who died two months after surgery due to acute myocardial infarction.

	Variable
	

	Duration of operation (min)
	180±138

	Estimated blood loss(ml)
	550±67

	Intraoperative Transfusion(UNIT)
	2 ± 1.67

	Need for ICU stay (n%)
	2(8%)









	Wound Infection
	12(48.0%)

	Bile leak
	4(16.0%)

	Post-operative hemorrhage
	4(16.0%) 

	Intra-abdominal collection
	3(12.0%) 

	Pulmonary complications
	4(16%)

	30-day Mortality
	0(0%)

	90-day Mortality
	1(4%)



Table-4 showing Post-operative complications of the patients
A univariate analysis was done to identify the factors associated with postoperative morbidity and 90-day mortality. ASA grade-II, age>60years,malignancy,blood loss>500ml and type of surgery were associated with significant post-operative morbidity(p<0.05).However, multivariate logistic regression analysis showed age>60 years (1.18,95%CI:1.110-1.24), surgical pathology(1.54,955 CI:1.48-1.58) and ASA grades(1.18,95%CI:1.110-1.24)were independent predictors of overall outcome(p<0.05). On the other hand, gender, extent of surgical resection type or blood loss had no significant association with short-term postoperative outcomes. 






	Factors
	Univariate
(Risk ratio)
RR(95% CI)
	P-value
	Multivariate
(Risk ratio)
RR(95% CI)
	P-value

	Advanced age
  (>60 years)
	1.23(1.14-1.31)
	0.001
	1.18(1.110-1.24)
	0.003

	Male sex
    
    
	1.45(1.32-1.53)
	0.005
	0.86(0.74-0.98)
	0.091

	ASA level>II
	1.31(1.25-1.36)
	0.001
	1.28(1.18-1.32)
	 0.004

	Malignant lesion
    
	1.112(0.96-1.118)
	0.001
	1.54(1.48-1.58)
	0.021

	Estimated blood loss >500ml
	1.134(1.08-1.143)
	0.031
	0.718 (0.713-0.724)
	0.23

	Type of surgery
	1.342(1.26-1.41)
	0.081
	0.824(0.816-0.838)
	0.34


            Table-5 showing logistic regression analysis of factors for morbidity









Discussion:
Hepatic resection has progressed from a high-risk surgery to an established therapeutic modality with indications ranging from primary hepatobiliary malignancy to metastatic diseases.6 Progressive improvement in mortality rates over the years has evolved this procedure into a safe therapeutic option for carefully selected patients. However, in the developing world with limited resources and scarcity of technology for proper preoperative workup and energy devices for bloodless surgery, hepatic resection is not still performed routinely in many centers since it is considered a difficult procedure associated with major blood loss and serious postoperative complications.
Formal hepatic resections at our center started in 2020 .A number of limitations in our working environment have resulted in slow development of this specialty at our hospital Some of the contributing factors include the lack of proper referral system for the patients, the absence of facilities for sophisticated preoperative workup in high-risk patients, lack of modern instruments and infrastructure. Another important limiting factor is the absence of liver transplant facilities at our center, which restricts the extent of liver resection in relatively high-risk cirrhotic patients. Despite such overwhelming constraints, we have managed to perform hepatic resections in our low volume center with early outcomes being comparable to the specialized centers.
We had an overall morbidity rate of 60%; although this figure seems relatively high, it is comparable with that of large series published previously.7,8,9 The main causes of morbidity in our study included wound infections (48%), bile leak (16%), intra-abdominal collections (12%), pulmonary complications (16%). These morbidities prolonged the postoperative recovery period, but were successfully managed conservatively.
Our 90-day mortality rate was 4% which is comparable to the Western as well as Far Eastern figures of 5.8% and 8.4% respectively.10 Despite being a low volume center our 90-day mortality rate is comparable to others and so low volume centers in developing world should be encouraged to do resections where patients might not be able to reach or afford high volume centers.


In this study, we attempted to assess the variables linked to morbidity. In univariate analysis, ASA grade-II, age>60years, malignancy, blood loss>500ml and type of surgery were associated with post-operative morbidity. But in multivariate analysis, only age>60 years (1.18,95%CI:1.110-1.24), surgical pathology(1.54,955 CI:1.48-1.58) and ASA grades(1.18,95%CI:1.110-1.24)were significantly related to morbidity (p<0.005). Similar results were found in studies conducted by Wei AC et al. and Imamura H et al.11.12
According to Menon and colleagues, older patients and ASA >2 are linked to higher perioperative morbidity and lower survival.13 Schiergens and colleagues reported similar results.14 Fong and colleagues have connected a high ASA score to poor liver surgical outcomes in older adults.15in our study we also found advanced age and ASA grade-II were risk factors for post-operative morbidity after hepatic resection.
Malignancy was an important risk factor for developing post-operative morbidity. According to the study by Chok k and colleagues, it was evident that malignancy surgery was significantly related to post-operative morbidity (35.67%).16 Hirushi et al. also conducted a univariate and multivariate analyses of risk factors for major morbidity 293 patients who underwent hepatectomy for malignant lesion between 2011 and 2018. The results were comparable with our findings.17
Mean duration of surgery was 180±138 minutes in our study which was longer than studies conducted by kausano et al.18 This longer duration of surgery was due to scarcity of logistic supports and equipment. Despite resource limited settings, we were able to limit the post-operative mortality up to 4%.
Wound infection (48%) was the most common postoperative complication of the current study. In previous studies, a linear relation between operative time and surgical site infection (SSI), was observed, suggesting that the shorter duration of surgery lowers the probability of developing an SSI.19,20 Besides, strict aseptic precautions during surgery is also imperative to prevent SSI especially after hepatic resections.
The present study had some limitations. It was single center study overs short period of time. Besides, the study was not randomized. So further large scale multicenter study should be conducted to provide a better outcome to the patient.




Conclusion:
Despite limited resources and low volume set-up, hepatic resection can be performed in our set-up with reasonable early postoperative outcomes. Morbidity, mortality, estimated blood loss and average transfusion requirement was comparatively higher in malignant patients which can be further minimized with better patient selection, meticulous surgical technique and use of novel energy devices. There is a need to increase awareness among the patients about improving outcomes as well as train and encourage surgeons from developing countries to take up such demanding surgical procedures.
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