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ABSTRACT   

The coeliac trunk is a wide ventral branch of abdominal aorta measuring about 1.25 cm in 

length and arising just below the aortic hiatus opposite the lower border of T12. The study 

investigated the classification of the variant hepatic arterial pattern among patients in 

northern Nigeria with particular focus on Hausa ethnic group of Kano State. The primary 

objective of the study was to classify hepatic arterial among adults in Kano state, Nigeria, by 

using three-dimension multidetector computerized tomography. The data utilized were 

obtained from the record unit of Radiology Department, Aminu Kano Teaching Hospital and 

ninety–three patients were used for the hepatic arterial classification. The result showed that 

the Michel’s classification of type I known as Normal had the highest percentage of 58.1%, 

followed by the type II, 12.9% and the least was type VII with 2.2%. The Hiatt’s 

classification, in this study also showed that the type I had the highest percentage of 58.1%, 

follow by the type II, (24.7%) and the least was type VI with 2.2% respectively. The 

determination of anatomical variations of the hepatic arteries among Hausa ethnic group of 

Kano state are of utmost importance for various surgical and radiological procedures to 

prevent any complications especially in liver transplantation. 
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INTRODUCTION 

Coeliac trunk is a wide ventral branch of 

abdominal aorta measuring about 1.25 cm in 

length and arising just below the aortic 

hiatus opposite the lower border of T12. It 

passes almost horizontally forwards and 

slightly right above the pancreas and splenic 

vein, dividing into left gastric, splenic and 

common hepatic arteries (Osman and 

Abdrabou, 2016; Williams et al., 2020). The 

most common classical type of variation of 

coeliac trunk is known as trifurcation and 

was first observed by Haller as tripus 

Halleri. It was, and still is, considered to be 

the normal appearance of coeliac trunk. 

According to Haller, coeliac trunk divides 

into common hepatic, splenic and left gastric 

arteries, while the other divisions of coeliac 

trunk rarely occur in human populations 

(Haller, 1786).  

The knowledge of hepatic arterial 

vascularization had a significant relevance 

for the daily practice of a wide range of 

practitioners including not only surgeons 

specialized in the hepato-biliary-pancreatic 

area, but also general surgeons and 

radiologists, mainly those who are dedicated 

to interventional radiologic treatments (Chen 

et al., 2019). Surgeons undertaking 

hepatobiliary surgery must know the coeliac 

trunk specifically the hepatic artery 

anatomy, and be able to recognize the 

multiple variants for safe surgery and low 

morbidity (Chen et al., 2019). 
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Past research of more than two decades on 

cadavers and living persons has shown a 

plethora of variations (Hiatt et al., 1994). It 

has equally been reported that about 15% of 

the population displays significant variations 

from the typical branching pattern (Hiatt et 

al., 1994). The anatomy of the hepatic 

artery, and its variants, has been described 

adequately in the literatures starting with 

Haller, (1786), Tidemann, (1822) (multiple 

anomalies), Adachi (1928) (28 subgroups), 

and classic analyses (Flint 1923;Osman and 

Abdrabou, 2016; Noussios et al., 2017 and 

Chen et al., 2019). A new emphasis was 

given to this anatomy by the introduction of 

liver transplantation (Chen et al., 2019). The 

arterial patterns are of importance in 

planning and performance of all surgical and 

radiological procedures in the upper 

abdomen. However, surgical mistakes from 

failing to appreciate hepatic artery anatomy 

continue to be made with serious 

consequences to the patient, and with 

medico-legal implications. It built on a 

previous report, and reemphasize the 

importance of identifying the morphology, 

anatomy, and variations of the celiac trunk 

and the hepatic artery. This anatomy has 

become even more important as 

computerized surgery develops. 

Hence, the greater call for understanding of 

liver anatomy and survival of patients which 

depends largely on surgeons understanding 

of liver anatomy of individual patients. The 

Couinaud's classification which perhaps the 

most popular classification of liver anatomy 

divides the liver into 8 independent 

segments. The implication of this is that 

surgical resection of one segment can be 

performed independently without injuring 

the anatomy of adjacent segments especially 

the vascularization. It is the knowledge of 

this segmental system that determines the 

success of resection in surgical procedures 

(Noussios et al., 2017). Anatomical 

variations of the hepatic arteries are 

important in liver transplants, laparoscopic 

surgery, radiological abdominal 

interventions and penetrating abdominal 

injuries. For example, Munshi et al. (2020) 

reported that aberrant anatomy and 

variations in hepatic arterial supply often 

lead to inadvertent or iatrogenic hepatic 

vascular injury. This implies that sufficient 

diagnostic benchmark would be required if 

iatrogenic hepatic vascular injury would be 

prevented or minimized during intervention 

or invasive procedures. In United Kingdom 

(UK), Ugurel et al. (2020) also emphasized 

that the prevalence of variations in the 

coeliac trunk and hepatic arteries is 

increased in people with accessory renal 

arteries and when undertaking angiographic 

examinations directed towards a single 

organ, possible variations of vascular 

structure of other organs should be kept in 

mind. In India, Kamath (2018) concluded 

that a thorough knowledge of hepatic artery 

variance as well as their identification is 

important to increase rate of success in 

surgical and interventional procedures in 

hepatobiliary region. This is more important 

due to incidence of variations in branching 

pattern of hepatic artery. Many works has 

been done in the African Continent as well 

on variations in hepatic arterial pattern 

among Africans predominantly with the use 

of cadaver (Kamath, 2018). However, there 

are limited study in relevant extant literature 

on the classification of the variant hepatic 

arterial pattern among patients in northern 

Nigeria, particularly the populated Hausa 

ethnic group of Kano state. This is because, 

no standardize data is available as reference 

values for classification of the variant 

hepatic arterial pattern among patients in the 

study area. 

METHODOLOGY 

The study is a prospective, cross sectional 

study of 3D Multidetector computed 

tomography (MDCT) of patients who 

underwent abdominal CT scan (ACT) 

between December 2016 and July 2017 in 

Aminu Kano Teaching Hospital (AKTH).
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The study was carried out in the Radiology 

Department of AKTH, located in Kano 

State, northwest region of Nigeria (Figure 1) 

on a latitude of 12o 37/North, 9o 33/South 

and 7o 43/ West. Kano is bordered on the 

East by Bauchi and Jigawa States, to the 

South by Kaduna State and to the West and 

North by Katsina State. It has a total land 

mass area of 20,760sq-km. It is the only 

teaching hospital in the state and serves the 

most populous state in Northern Nigeria 

with a population of over 9,383, 682 

(Census 2006). The state has almost equal 

distribution of Males 51% and females 49% 

(NPC, 2006). More so, the hospital serves as 

a referral hospital for both private and 

established hospitals.  

 

 
Figure 1: Map of Nigeria showing Kano State (Source: Google map, 2013). 
 

Abdominal contrasts enhanced MDCT 

images of male and female patients of age 

limits from 25 years and above were 

selected for study since liver is expected to 

achieve matured architecture from 25 years 

of age. All patients that underwent contrast 

enhanced abdominal MDCT investigation 

from February to July 2017 were considered 

for the study. A total of 93 patients were 

selected from CT Vitrea of AKTH. Sample 

size was taken based on previous studies 

(Kamath, 2018). Validation of data was 

ensured through the assistance of 

radiologists/radiographers in the department. 

 

RESULTS AND DISCUSSION 

Incidences of The Variant Hepatic 

Arterial Pattern Among Patients 

Table 1 present the result obtained of the 

hepatic arterial variants according to 

Michel’s classification and the incidence 

among the studied population. It was 

revealed that Michel’s type I class (Normal 

Anatomy) accounted for 55%  followed by 

Michel’s type II (Left hepatic artery from 

left gastric artery) and III (Right hepatic 

artery from superior mesenteric artery) 

which account for 10% and 11% of the total 

incidence in of studied population 

respectively. Also, 8% and 7% of the 

incidence were found with Michel’s type V 

(Accessory left hepatic artery from left 

gastric artery) and VI (Accessory right 

hepatic artery from superior mesenteric 

artery) hepatic arterial variants respectively. 

However, Michel’s type X (Common 

hepatic artery from left gastric artery) shows 

the least incidence of hepatic arterial 

variants identified from the study 

population. Figure 2 shows a typical view of 

Michel’s type I class (Normal Anatomy) of 

hepatic arterial variants. 
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Table 1: Hepatic Arterial Variants According to Michel’s Classification and the Incidence 

MICHEL’S 

TPYES 
DESCRIPTION 

INCIDENCE 

(%) 

I Normal Anatomy 55 

II Left hepatic artery from left gastric artery 10 

III Right hepatic artery from superior mesenteric artery 11 

IV 
Left hepatic artery from left gastric artery and right 

hepatic artery from superior mesenteric artery 
1 

V Accessory left hepatic artery from left gastric artery 8 

VI 
Accessory right hepatic artery from superior 

mesenteric artery 
7 

VII 

Accessory left hepatic artery from left gastric artery 

from accessory left hepatic from superior mesenteric 

artery 

1 

VIII 
accessory left hepatic artery from left gastric artery and 

right hepatic artery from superior mesenteric artery   
2 

IX 
Common hepatic artery from superior mesenteric 

artery 
4.50 

X Common hepatic artery from left gastric artery 0.50 

 

  
Figure 2: (a) Michel’s and Hiatt’s Type I of Hepatic Artery Variant; (b) Michel’s Type III of 

Hepatic Artery Variant. 

 

Distribution of Hepatic Arterial System of 

Michel’s And Hiatt’s Classification  

The result in table 2 showed the frequency 

and the percentage classification of hepatic 

arterial system under the Michel’s 

classification. The type I known as Normal 

had the highest percentage of 58.1%, 

followed by the type II 12.9% and the least 

was type VII with 2.2%. Type IV, VI, and 

VIII were not encountered in this study. The 

Chi-Square test did not show any significant 

difference in the frequency. 

 

a b 

21 



 
Jayeoba et al., (2023) 

Biological and Environmental Sciences Journal for the Tropics 20(2) August, 2023              
ISSN 0794 – 9057; eISSN 2645 - 3142 

 

 

Table 2: Frequency Distribution of Hepatic of Michel's Classification of Hepatic Arterial 

Pattern and Chi-Square Test 

Classification Types Males (%) Females (%) Total (%)  

 

 

 

 

 

MICHEL 

           I 26(54.2) 28(62.2) 54(58.1)  

           II 7(14.5) 5(11.1) 12(12.9)  

           III 5(10.4) 6(13.3) 11(11.8)  

           V 8(16.7) 3(6.7) 11(11.8)  

           VII 2(4.2) 0(0.0) 2(2.2)  

Unclassified 0(0.0) 3(6.7) 3(3.2)  

Total  48(100) 45(100) 93(100)  

Pearson Chi – square 7.682 and significance 0.175 

 

Table 3 shows the frequency and the 

percentage classification of hepatic arterial 

system under the Hiatt’s classification. The 

type I known as Normal had the highest 

percentage of 58.1%, followed by the type II 

(24.7%) and the least was type VI with 

2.2%. Type IV, V, VIII and IX were not 

encountered in this study. The Chi-Square 

test did not show any significant difference 

in the frequency. 

 

Table 3: Frequency Distribution of Hepatic of Hiatt's Classification of Hepatic Arterial 

Pattern and Chi-Square Test 

Classification Types Male (%) Female (%) Total (%)  

 

 

 

 

 

HIATT 

            I 26(54.2)  28(62.2) 54(58.1)  

            II 15(31.2)  8(17.8) 23(24.7)  

           III 5(10.4)   6(13.3) 11(11.8)  

           IV 2(4.2)  0(0.0) 2(2.2)  

           VI 0(0.0) 3(6.7) 3(3.2)  

Total  48(100) 45(100) 93(100)  

Pearson Chi – square 7.206 and significance <0.125 
 

DISCUSSION 

The knowledge of the anatomical variants in 

hepatic vascular structures is of great 

importance in general surgery, especially in 

hepatic, pancreatic and laparoscopic 

surgeries. The knowledge is also of great 

importance in radiological procedures and 

treatment of penetrating injuries involving 

peri-hepatic area (Winston et al., 2017). 

However, the incidence of occurrence of 

common and variant anatomical 

characteristics was not comprehensively 

described among Africans because most of 

the research reports were based on data 

obtained from the Western clime and lacked 

a comprehensive description of this 

important regional anatomy with relevance 

to a geographic regional variation especially 

in the context of West Africa. This is 

evidence from the finding from Table 1, 

which shows the variations in incidences of 

hepatic arterial in the studied area. In the 

present study, the type I Michel’s 

classification of hepatic arterial system 

showed the highest percentage of 58.1% and 

it was within the rangesof the percentage 

classification (between 55% - 61%), 

although some previous studies are slightly 

higher in percentage values than the present 

study, most probably due to genetic and 

environmental factors.  
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In the present study, the second most 

frequent variation was type IIwith 12.9% 

followed by type III and V with 11.8% and 

11.8% respectively with slight difference of 

one frequency between type II, andtypes III 

and V.Types VII and unclassified have been 

reported very rare in this study and types IV, 

VI, VIII, IX and X were not encountered in 

the study. The prevalence of these variations 

in this study series are slightly lower than 

those often reported, but are similar to those 

of Michel (2015), and the differences in 

percentage may probably be due to genetic 

and environmental factors. The type I of 

Hiatt’s classification still have the same 

percentage with that of the Michel’s 

classification of 58.1% followed by typeII 

with 24.7% which was different from type II 

of Michel’s classification because of type V 

of Michel’s classification would be 

considered as type II of Hiatt’s 

classification, which increased the 

percentage of type II Hiatt. The least of 

percentage in this study were types IV and 

VI and others were not encountered. It was 

however reported in a similar study 

conducted by Fonseca-Neto et al. (2017) 

5.63% of type II of both Hiatt and Michel’s 

classification. The prevalence of these 

variations in this study series are slightly 

lower than those often reported. According 

to the literature, the prevalence of 

anatomical variations ranges from 20-50% 

(Zagyapan  et al., 2015). According to 

Michels classification, the most frequent 

change according to the literature is the type 

III present in from 6-15.5% of cases as 

reported by Ugurel et al. (2020). It stands 

out as the most important because it has the 

potential to affect surgical procedures being 

indispensable its identification (Sebben et 

al., 2016). The findings obtained in this 

study is significantly greater than the 11% 

incidence seen in the Caucasian population 

studied by Michels (2015). It is also greater 

than the 12–15% incidence of Michels’ type 

3  
 

 
 

patterns published in other studies (Covey et 

al., 2012; Winston et al., 2017). The present 

study showed that there was no relationship 

between age and variables while the other 

variables have mostly positive and rare 

negative correlations. 
 

CONCLUSION 

The classification of the variant hepatic 

arterial pattern of Kano state was studied. 

There was a high incidence of Michel’s type 

I class (Normal Anatomy) which accounted 

for 55% of the total incidence followed by 

Michel’s type II (Left hepatic artery from 

left gastric artery) and III (Right hepatic 

artery from superior mesenteric artery) 

which account for 10% and 11% of the total 

incidence of hepatic arterial variants in 

studied population respectively. Hepatic 

arterial classification of this study showed 

that the Michel’s classification of type I 

known as Normal had the highest percentage 

of 58.1%, followed by the type II, 12.9% 

and the least was type VII with 2.2%. The 

Type I Michel’sand the Hiatt’s 

classifications of hepatic arterial system in 

this present study had shown the highest 

frequencies and percentages which are in 

line with the world range of hepatic arterial 

classification.  
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