DETERMINATION OF THE VOLUME OF LOBES AND RIGHT SECTORS OF THE HUMAN LIVER USING NOMOGRAMS
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Introduction. While the system anatomy has accumulated a huge amount of factual material devoted to the segmental structure of liver, study of liver volume has not been given proper attention [1,2]. The implementation of anatomic resections of liver is based on data relating to the determination of organ volume, the volume of its lobes, sectors, segments [3,4]. In surgical hepatology, the study of liver volume and its structural and functional elements (lobes, sectors, segments) is of great practical importance in making decision of surgical intervention volume, as well as in determining the residual volume after resection, the functioning volume of the organ [5].
Aim of this study was to determine the average value of liver volume, the volume of its lobes, sectors and segments by volumetric and planimetric methods.
Materials and methods. The material of this study was 57 corpses of people, both sexes, adulthood, died for a reason not associated with the pathology of the hepatobiliary system. The volumetric volume of the liver was calculated by immersing the liver preparations in liquid using a special device called the "Volumometer". In this case, the volume of the organ was calculated by multiplying the division price of the burette of "Volumometer" by the difference between the initial liquid level and the level after immersion of the organ.
Before determining the liver volume in a planimetric way, we performed a selective angiography of the portal system of liver. Injected liver preparations were cut with a guillotine knife into sections 1 cm thick. The number of cuts depended on the height of the liver.
In connection with the absence of methods for isolating the lobes, sectors and segments from the whole organ and the impossibility of estimating their absolute volumes, the resulting liver sections were subjected to planimetric morphometry [9, 10].
Results and discussion. Variations of liver volume obtained using a planimetric measurement method were 716-1457 cm3, a median distribution point (Me) of 1500 cm3. Variation in liver volume using the volumetric measurement method was 772-1664 cm3, the median distribution point (Me) was 1150 cm3.
Average volume of the left lobe of the liver in our studies is 54.0±5% of the total liver volume. Thus, the left share is its largest structural-functional element. The volume of the right lobe of the liver is 46.0±10% of the total liver volume. 
Simulation modeling demonstrates a practically linear relationship between the volumes of the right lobe and the liver as a whole.
With a liver volume of up to 1150 cm3, the specific gravity of the volume of lobes is linear, and with an increase in the volume of the liver over 1150 cm3, the relative volume of the left lobe decreases, with an increase in the relative volume of the right lobe.
The volume of the right paramedian sector is 24.0±3.2% and varies significantly, depending on the total liver volume. Thus, with volume of the organ up to 1150 cm3, the volume of the sector is linearly dependent on the volume of the liver and is 290-310 cm3, with a liver volume exceeding 1150 cm3, the relative increase in the relative volume of the paramedian sector is progressive, and if the volume of the liver is 1600 cm3, the volume of this sector is almost doubled.
The volume of the right lateral sector is 22±2,8% of the total liver volume, these values are linearly dependent. Thus, the right lateral sector is an "indicator" of the increasing liver, which is significant in assessing the liver volume in normal and pathological conditions.
Based on the results of the study, we compiled nomograms of the proper volumes of lobes and right hepatic sectors, obtained planimetrically in relation to the parameters of the total liver volume, obtained by the volumetric method (Tables 1, 2).
	Table 1. Nomogram of proper liver volumes

	Volumometric liver volume
	Планиметрический

	
	Volume of left lobe
	Volume of right lobe

	550
	326,45
	186,42

	600
	364,20
	215,20

	650
	400,45
	243,82

	700
	435,20
	272,30

	750
	468,45
	300,62

	800
	500,20
	328,80

	850
	530,45
	356,82

	900
	559,20
	384,70

	950
	586,45
	412,42

	1000
	612,20
	440,00

	1050
	636,45
	467,42

	1100
	659,20
	494,70

	1150
	680,45
	521,82

	1200
	700,20
	548,80

	1250
	718,45
	585,62

	1300
	735,20
	602,30

	1350
	750,45
	628,82

	1400
	764,20
	655,20

	1450
	776,45
	681,42

	1500
	782,20
	707,50

	1550
	796,45
	733,42

	1600
	804,20
	759,20

	1650
	810,45
	784,82

	1700
	815,20
	810,30



	Table 2. Nomogram of proper volumes of liver sectors

	Volumometris civer volume
	Планиметрический

	
	Volume of right lateral sector
	Volume of right paramedian sector

	550
	134,352
	336,15

	600
	152,600
	318,40

	650
	170,725
	303,15

	700
	188,700
	290,40

	750
	206,525
	280,15

	800
	224,200
	272,40

	850
	241,725
	267,15

	900
	259,100
	264,40

	950
	276,325
	264,15

	1000
	293,400
	266,40

	1050
	310,325
	271,15

	1100
	327,100
	278,40

	1150
	343,725
	288,15

	1200
	360,200
	300,40

	1250
	376,525
	315,15

	1300
	392,700
	332,40

	1350
	408,725
	352,15

	1400
	424,600
	374,40

	1450
	440,3225
	399,15

	1500
	455,900
	426,40

	1550
	471,325
	456,15

	1600
	486,600
	488,40

	1650
	501,725
	523,15

	1700
	516,700
	560,40


Conclusions. For introduction into surgical practice, we have proposed nomograms of the volumes of lobes and right sectors of the liver with respect to organ-preserving operations. The use of these nomograms in surgical hepatology will accelerate the resolution of the question of the extent of surgical intervention on the liver.
Perspectives of further studies. Continue the study of interdependencies between the volume of the liver and the volume of its structural and functional elements and establish the existing patterns.
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