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Abstract
Aims: Major or limited liver resection of giant benign or malignant tumor is clinically challenging relating residual liver volume to. Here we reported a case of limited liver resection basing on graft to recipient weight ratio.
Methods: A giant hepatic hemangioma was detected in a 36 year-old female patient using ultrasound and computerized tomography. His normal liver to total volume ratio was about 20%. We calculated that her remnant liver to body weight ratio was 1.61%, sufficient to support her body, so limited liver resection was conducted. 
Results: The patient went through a uneventful recovery, she was discharged home  11 days after liver resection and has been well on regular followup.
Conclusions: Limited liver resection is feasible in technique following graft to recipient weight ratio.
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What is known
Liver resection is main clinical practice for removal of liver tumors, generally it commonly ensures sufficient residual liver volume, it is at least 30%.
What is new

This case report is about limited liver resection basing on graft to recipient weight ratio, it is at least 1% which is accountable for support liver function after resection.
Introduction
Limited liver resection is sometimes encountered in clinical practice. Sufficient remnant liver is the paramount concern to all surgeons before operation whereas liver failure post hepatectomy remains a significant cause of morbidity and mortality after major liver resection1.Herein we reported a case of limited liver resection following graft to recipient weight ratio.
Case Report 
 A 36 year-old female patient complaining of pain in the right upper quadrant for over 1 year was referred to our surgical department of hepatopancreatobiliary after visiting tertiary medical care units. Her liver functions and α-fetoprotein level were within normal limits, all viral hepatitis and autoimmune biomarker panels were negative and no alcohol was used. A giant hepatic hemangioma was detected using ultrasound and computerized tomography. Through multi-detector row computerized tomography, her total liver volume was measured as: 5621ml, half left liver volume: 1140ml, Residual liver ratio: 20%. Her computerized tomography imaging was shown in Figure 1, 2. Her hepatic reserve functions were excellent, her retention of indocyanine green at 15 min was 8％. Her body weight was 71 kilograms and height was 160 centimeters, body mass index was 28.1kg/m2. We evaluated and calculated that her remnant liver to body weight ratio was 1.61%, sufficient to support her body. On June 9, 2019, limited liver resection was performed successfully basing on this protocol with 400 ml blood transfusion. The patient got a uneventful recovery when discharged home 11 days after resection and is having been well on over one year follow-up.
Discussion 
Major and extended hepatectomy comprise of over one-third of all liver resections for malignant and benign liver diseases, which carries a higher rate of morbidity and mortality1,2, whereas limited liver resection is conducted much less common than major or extended resection. An inadequate functional remnant liver is the most important correctable predictor of liver failure3. The paradigm exists that at least a third of healthy liver tissue should be reserved to avoid fatal hepatic failure following resection. Hence pre-operative evaluation of liver functions and sufficient volume are critical for any major liver resection. 
To guarantee sufficient remnant liver, some proceedings evolves and develops from portal vein embolization to associating liver partition and portal vein ligation for staged hepatectomy, especially for liver malignancy4. It was reported that cutoff of remnant liver to total liver volume was 30% with different mortality rate in different liver centers, and if this cutoff is smaller, transplantation will be selected to avoid the higher risk of liver failure post resection1. In living donor liver transplantation, graft-to-recipient weight ratio threshold is 0.8% to guarantee graft function of the recipient5, this strategy worked well in our case. It is time that the paradigm dependent of remnant liver to total liver volume progressed to remnant liver to body weight ratio.
In Conclusion, limited liver resection can be feasibly performed following graft to recipient weight ratio.
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Figure Legends
Figure 1.  Median sagittal CT scan.

Figure 2.  Transverse CT scan.
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