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A B S T R A C T  

Objective: To determine the frequency and pattern of abnormal nodules in 
Hepatectomy specimens and to evaluate the frequency of elevated serum 
alpha-fetoprotein (AFP) levels in abnormal hepatic nodules.  
Methodology: A Descriptive, cross-sectional survey was conducted from 
January 2021 to July 2022 in the Department of Histopathology, Sheikh Zayed 
Hospital Lahore, A non-probability consecutive sampling technique was used. A 
total of 60 Hepatectomy samples taken from liver explants were included and 
data was analyzed by SPSS version 23. A chi-square test with a p-value less than 
0.05 was considered significant.  
Results:  The mean age of patients was 47.33±14.74 years. There were 46 
(76.67%) male and 14 (23.33%) female patients. On the frequency of etiology, 
30 (50.00%) had viral etiology, 05 (8.33%) autoimmune, 06 (10.00%) 
cryptogenic, 03 (5.00%) NASH, 05 (8.33%) fibrolamellar CA, 07 (11.67%) bud 
chiari syndrome and 04 (6.67%) liver disease (Figure 4). There were 15 (25.00%) 
patients with elevated AFP levels. Abnormal nodules were present in 47 
(78.33%) patients. On frequency of type of nodules, 11 (23.40%) macro-
regenerative nodules, 04 (8.51%) FNH nodules, 06 (12.77%) adenoma nodules, 
06 (12.77%) dysplastic nodules (SCC), 08 (17.02%) dysplastic nodules (LCC) and 
12 (25.53%) hepatocellular carcinoma.  
Conclusion: Viral causes are commonest in liver explant samples. The common 
histopathological finding was that HCC was identified in 25.53% of cases, and 
macro-regenerative nodules were identified in 23.40% of patients. 
Keywords: Liver Explant, Hepatectomy, abnormal nodules, Histopathological 
spectrum. 
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Introduction  

The topic of regenerative nodules and dysplasia continues 

to be a source of much debate and the distinction between 

nodular lesions in cirrhosis and hepatocellular carcinoma 

(HCC) remains unclear.1 Hepatocellular nodules are 

classified histologically as regenerative lesions (e.g., 

regenerative nodules, FNH) or dysplastic lesions.2-3 the 

prevalence of liver cell dysplasia in cirrhotic livers and its 

progression to HCC is still discussed. Prospective studies 

have suggested that HCC is more common in the 

presence of dysplasia at a frequency of 24% to 30%.4-5 
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Dysplastic nodules are composed of large and small cell 

changes. Small cell change is considered to be a more 

advanced precursor than large cell change. [6].  

Specialists have also studied the value of radiological 

imaging techniques in cirrhotic patients for early 

detection of HCC and differential diagnosis of hepatic 

nodular lesions. Moreover, the authors found an 

association of serum alpha-fetoprotein (AFP) with HCC, 

AFP was elevated in 91.6% of cases of HCC. 7-8 

A recent study by Bansal et al. conducted a study on liver 

explants in patients with liver cirrhosis. The authors 

reported 40 (80%) abnormal nodules in liver explants, out 

of these 40, 12 (33.0%) were having HCC, 11 (27.5%) 

macro-regenerative nodules, 08 (20.0%) dysplastic 

nodules and 9 (22.0%) were having necrotic nodules.9  

In healthy persons, serum AFP levels generally range 

from 5 to 10 ng/mL. Conversely, an increased blood level 

of AFP is often linked to HCC or other hepatic disorders. 

Research indicates that an AFP level of 400 ng/mL is 

typically regarded as diagnostic for HCC.10 HCC 

monitoring using AFP is common in clinical practice. 

However, it has low sensitivity and specificity for HCC 

diagnosis, and some advanced HCC patients do not 

secrete AFP. Patients with chronic liver disorders, 

notably cirrhosis, sometimes have prolonged AFP 

increase without radiographic HCC. For these reasons, 

AFP should not be used alone to monitor HCC. 11  

The present study aims to determine the pattern of 

abnormal nodules in hepatectomy specimens and to 

determine the association of CC with the type of nodules 

and AFP levels. Because very little work is published 

regarding the etiological spectrum of these nodules in 

liver cirrhosis patients. This study will help us gain new 

insight into the etiopathological association of cirrhosis 

and hepatocellular carcinoma (HCC). That in the future 

will help in detecting the suspicion of HCC based on the 

appearance of nodules. 

Methodology 

A Descriptive, cross-sectional survey in the Department 

of Histopathology, Sheikh Zayed Hospital, Lahore from 

January 2021 to July 2022. A non-probability 

consecutive sampling was used. The sample size for this 

study is 60 hepatectomy specimens. The study sample 

size is calculated by taking a 95% confidence level, 10% 

margin of error, and taking the estimated frequency of 

dysplastic nodules as 20% (8). 

The patients fulfilling the following criteria were 

included in the study. Hepatectomy taken from patients 

with cirrhosis (viral and non-viral cause). Hepatectomy 

taken from patients without cirrhosis. Hepatectomy taken 

from adult patients of age 20-85 years. Both male and 

female patient specimens. 

The patients with the following criteria are excluded from 

the study. Hepatectomies from patients with metastatic 

nodules or having malignancy other than HCC. Patients 

who did not give consent to include their data in the 

study. 

After approval of the synopsis, a total number of 60 

hepatectomies specimens were included in this study. A 

written consent was taken from each patient before 

including their specimens in this study.  

Data regarding the patient's age, gender, and etiology of 

liver cirrhosis was taken from the personal hospital file of 

the patient.  

Any nodules differing in color, composition, and 

appearance from the liver parenchyma surrounding them 

were considered aberrant. The three major hepatic veins 

were opened and cut at 0.5–1 cm intervals following 

probe insertion. Any aberrant nodule discovered was 

segmented differently than the typical sections obtained 

from the right lobe three times, the left lobe two times, 

the caudate lobe one time, the porta hepatis one time, and 

the gall bladder once. All of the slices were colored as 

usual using hematoxylin and Eosin dye. Special stains 

employed as needed included Orcein, Pearl, Masson's 

trichrome, PAS, PAS with diastase, and reticulin stain. 

The International Working Party Classification 1995 put 

these nodules into five groups based on their histological 

features: macro-regenerative nodules, FNH, adenomas, 

dysplastic nodules, and hepatocellular cancer. All the 

study relevant information was noted on a pre-designed 

Proforma. 

The data analysis was conducted using SPSS version 23. 

We will compute the mean and standard deviation of age. 

The frequency and percentage of gender, cause of liver 

cirrhosis, increased AFP levels (Yes/No), abnormal 

nodules (Yes/No), and types of abnormal nodules were 

computed. Stratification was employed to control for 

effect modifiers such as age, gender, and the etiology of 

cirrhosis. A post-stratification chi-square test was used to 

determine the connection between the frequency and type 

of aberrant nodules and the effect modifiers. A 

substantial correlation was shown with a P-value of 

≤0.05.  
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Results  

The mean age of patients included in this study was 

47.33±14.74 years. The minimum age was 20 years and 

the maximum age was 70 years. The gender distribution 

showed a higher number of males than females, with 46 

(76.67%) males and 14 (23.33%) females. 

The etiology of hepatocarcinoma was categorized as viral 

(50%), autoimmune (8.33%), cryptogenic (10%), NASH 

(5%), fibrolamellar CA (8.33%), Budd-Chiari syndrome 

(11.67%), and liver disease (6.67%) (Figure 1). 

 

Figure 1. Frequency of Etiology of Hepatocarcinoma. 

Of the patients, 15 (25%) had elevated AFP levels, while 

45 (75%) did not. Abnormal nodules were present in 47 

(78.33%) patients and it was not present in 13 (21.67%) 

On frequency of type of nodules, 11 (23.40%) macro-

regenerative nodules, 04 (8.51%) FNH nodules, 06 

(12.77%) adenoma nodules, 06 (12.77%) dysplastic 

nodules (SCC), 08 (17.02%) dysplastic nodules (LCC) 

and 12 (25.53%) hepatocellular carcinoma (Figure 2).  

Stratification of age was performed. In patients aged 20-

48 years, abnormal nodules were present in 20 (66.7%) 

patients. In patients aged 49-78 years, abnormal nodules 

were present in 27 (90.0%) patients with a p-value of 

0.028. (Table I).  

 

 

Table I: Comparison of Age to Determine the Association 

of Age with Frequency of Abnormal Nodules. 

Presence of 

Abnormal 

Nodules 

Age Group P-

value 20-48 Years 

(N=30) 

49-78 Years 

(N=30) 

Yes 20 (66.7%) 27 (90.0%)  

0.028 No 10 (33.3%) 03 (10.0%) 

Stratification by age and gender revealed the following: 

In patients aged 20-48 years, 15% had macro-

regenerative nodules, 15% had FNH, 25% had adenoma 

and dysplastic nodules (SCC), and 20% had dysplastic 

nodules (LCC). In patients aged 49-78 years, 29.6% had 

macro-regenerative nodules, 3.7% had FNH, adenoma, 

and dysplastic nodules (SCC), 14.8% had dysplastic 

nodules (LCC), and 44.4% had hepatocellular carcinoma 

(p-value 0.001; Table II). Gender stratification showed 

that 89.1% of males and 42.9% of females had abnormal 

nodules (p-value 0.001). In males, 29.3% had 

hepatocellular carcinoma, while in females, 50% had 

dysplastic nodules (LCC) (p-value 0.043). Stratification 

of the etiology of hepatocarcinoma was performed. 

Patients with abnormal nodules, etiology of 

hepatocarcinoma was viral in 25 (83.3%) patients, 

autoimmune in 03 (60.0%), cryptogenic in 05 (83.3%),  

 

Figure 2. Frequency of Type of Abnormal Nodules. 
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Table II. Comparison of Age/ Gender to Determine the Association of Age/ Gender with Type of Nodules. 

Type of Abnormal Nodules Age Group P-value With Gender P-value 

20-48 Years 

(N=20) 

49-78 Years 

(N=27) 

 Male 

(N=41) 

Female 

(N=06) 

Macroregenerative Nodules 03 (15.0%) 08 (29.6%) 0.001 11 (26.8%) 00 (0.0%)  

0.043 

 

 

 

 

FNH 03 (15.0%) 01 (3.7%) 03 (7.3%) 01 (16.7%) 

Adenoma 05 (25.0%) 01 (3.7%) 04 (9.8%) 02 (33.3%) 

Dysplastic Nodules (SCC) 05 (25.0%) 01 (3.7%) 06 (14.6%) 00 (0.0%) 

Dysplastic Nodules (LCC) 04 (20.0%) 04 (14.8%) 05 (12.2%) 03 (50.0%) 

Hepatocellular Carcinoma 00 (0.0%) 12 (44.4%) 12 (29.3%) 00 (0.0%) 
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NASH in 02 (66.7%), fibrolamellar CA in 04 (80.0%), 

bud chiari syndrome in 05 (71.4%) and liver disease in 03 

(75.0%) patients with p-value of 0.920 (Table III). 

Stratification of hepatocarcinoma etiology based on 

abnormal nodules revealed the following: In patients with 

macro-regenerative nodules, 24% had a viral etiology, 

33.3% had autoimmune, 60% had cryptogenic, and 50% 

had NASH. For FNH nodules, 4% had a viral etiology, 

33.3% had autoimmune, and 20% had cryptogenic. In 

adenoma nodules, 4% had a viral etiology, 33.3% had 

autoimmune, 20% had cryptogenic, and 25% had 

fibrolamellar CA. In dysplastic nodules (SCC), 4% had a 

viral etiology, 50% had fibrolamellar CA, 40% had 

Budd-Chiari syndrome, and 33.3% had cystic lesions. In 

dysplastic nodules (LCC), 16% had a viral etiology, 25% 

had fibrolamellar CA, 40% had Budd-Chiari syndrome, 

and 33.3% had cystic lesions. In hepatocellular 

carcinoma nodules, 48% had a viral etiology (p-value 

0.043; Table IV). 

 Discussion 

The distribution of different nodules observed during 

gross inspection of liver explants has long been 

contentious, particularly regarding their involvement in 

hepatic carcinogenesis. The objective is to identify 

hepatic carcinomas in their precursory phases and 

administer treatment promptly to prevent the progression 

to advanced malignancy. There is less research on 

etiology and pathophysiology from South Asia and poor 

nations, mostly due to the absence of illness registries for 

liver and other conditions in our community. HCV is the 

predominant cause of liver cirrhosis in South Asia, 

accounting for 40% of explant liver cases, followed by 

hepatitis B virus and alcohol. A Japanese study including 

345 individuals indicates that hepatitis B virus infection 

is a prevalent cause of liver cirrhosis and hepatocellular 

cancer in Asia and Africa. 12-13  

In the majority of Asia and sub-Saharan Africa, chronic 

HBV infection has been identified as a dominant risk 

factor for HCC, with the exception of Japan, where 

chronic HCV infection is the primary risk factor for 

HCC. 14  

In our study, the most common etiology in liver explant 

samples was viral in 30 (50.00%) patients, autoimmune 

in 05 (8.33%) patients, cryptogenic in 06 (10.00%) 

patients, NASH in 03 (5.00%) patients, fibrolamellar CA 

in 05 (8.33%) patients, bud chiari syndrome in 07 

(11.67%) patients, and liver disease in 04 (6.67%).  

The relationships between MRN and HCC have been 

intensively explored over the last decade, with important 

studies conducted by the Japanese and American groups. 

The Japanese group first postulated that MRN was 

involved in the formation of HCC based on postmortem 

research on 345 individuals with chronic liver disorders. 

Table IV: Comparison of Etiology of Hepatocarcinoma to Determine the Association of Etiology of Hepatocarcinoma with 

Type of Abnormal Nodules. 

Type of Abnormal 

Nodules 

Etiology of Hepatocarcinoma P-

value Viral 

(N=25) 

Auto-

immune 

(N=03) 

Cryptogenic 

(N=05) 

NASH 

(N=02) 

Fibrolamell

ar CA 

(N=04) 

Bud Chiari 

Syndrome 

(N=05) 

Cystic 

Lesions of 

Liver 

(N=03) 

Macro regenerative 

Nodules 

06 (24.0%) 01 (33.3%) 03 (60.0%) 01 (50.0%) 00 (0.0%) 00 (0.0%) 00 (0.0%)  

 

 

 

 

 

 

    

0.043 

FNH 01 (4.0%) 01 (33.3%) 01 (20.0%) 00 (0.0%) 00 (0.0%) 00 (0.0%) 01 (33.3%) 

Adenoma 01 (4.0%) 01 (33.3%) 01 (20.0%) 01 (50.0%) 01 (25.0%) 01 (20.0%) 00 (0.0%) 

Dysplastic Nodules 

(SCC) 

01 (4.0%) 00 (0.0%) 00 (0.0%) 00 (0.0%) 02 (50.0%) 02 (40.0%) 01 (33.3%) 

Dysplastic Nodules 

(LCC) 

04 (16.0%) 00 (0.0%)) 00 (0.0%) 00 (0.0%) 01 (25.0%) 02 (40.0%) 01 (33.3%) 

Hepatocellular 

Carcinoma 

12 (48.0%) 00 (0.0%) 00 (0.0%) 00 (0.0%) 00 (0.0%) 00 (0.0%) 00 (0.0%) 

Table IIII: Comparison of Etiology of Hepatocarcinoma to Determine the Association of Etiology of Hepatocarcinoma with 

Type of Nodules 

Presence of 

Abnormal 

Nodules 

Etiology of Hepatocarcinoma P-

value Viral 

(N=30) 

Auto-

immune 

(N=05) 

Cryptogenic 

 

(N=06) 

NASH 

(N=03) 

Fibrolamellar 

CA 

(N=05) 

Bud Chiari 

Syndrome 

(N=07) 

Cystic 

Lesions of 

Liver 

(N=04) 

Yes 25 (83.3%) 03 (60.0%) 05 (83.3%) 02 (66.7%) 04 (80.0%) 05 (71.4%) 03 (75.0%)  

0.920 No 05 (16.7%) 02 (40.0%) 01 (16.7%) 01 (33.3%) 01 (20.0%) 02 (28.6%) 01 (25.0%) 
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Other investigations from Japan on 141 liver explants 

found comparable big regenerating nodules. 15  

In a study it was found 53 cirrhotics with 94 big 

regenerating nodules. Japanese researchers found 

ordinary and atypical adenomatous hyperplasia (AAH) in 

209 cirrhotics and concluded that AAH may represent a 

preneoplastic lesion in livers related with non-A non-B 

hepatitis virus. They also followed up on these surgically 

removed atypical adenomatous nodules. These nodules 

were categorized as ordinary adenomatous hyperplasia 

(OAH) without hepatocellular atypia, atypical AH with 

structural and cellular atypia inadequate for carcinoma 

(AAH), and atypical AH with localized malignancy 

including HCC. On follow-up (range: 12–77 months; 

mean: 31.4 months), HCC was found in all 3 FM 

patients, 4 (36%) of 11 AAH patients, and none of 10 

OAH patients.16  It was shown that the incidence of head 

and neck cancer (HCC) in patients with focal malignancy 

(FM) or AAH nodules was much greater than that in 

individuals with OAH nodules, which highlights the 

preneoplastic character of these nodules. 17  

In our study, abnormal nodules were found in 78.33% of 

patients. Among those, 11 (23.40%) samples had macro-

regenerative nodules, 04 (8.51%) FNH nodules, 06 

(12.77%) adenoma nodules, 06 (12.77%) dysplastic 

nodules (SCC), 08 (17.02%) dysplastic nodules (LCC) 

and 12 (25.53%) hepatocellular carcinoma. 

Later, following additional research on 155 explant 

specimens (which included 44 from the previous study), 

they came to the same conclusion: having either type of 

MRN (type I: dysplasia-free; type II: dysplasia-

containing) was linked to a higher incidence of HCC. 18  

Ferrell et al. conducted another investigation in which 

they examined 110 liver explant specimens, which each 

had 28 MRNs and three of them included HCC. In 

addition to this, they suggested that MRN could have a 

role in HCC. 19  

41 consecutive cirrhotic liver explants from French 

patients were examined by a French team. Ten livers had 

35 adenomatous hyperplasia (prevalence: 24%), of which 

seven tested positive for HCV. According to their 

findings, OAH has the ability to proliferate, whereas 

AAH is thought of as a premalignant lesion in the 

multistep process of hepatocarcinogenesis. 20  

Our study identified the prevalence of abnormal 

specimens in Hepatectomy specimens. It provides ground 

for further studies. It also shows the subtypes of these 

specimens.  

The limitation of our study is that it’s a cross-sectional 

study and doesn’t show a correlation between levels of 

Alfa-fetoprotein and abnormality found in the specimen. 

Further studies are required to establish the relationship.  

Conclusion  

Viral causes are commonest in liver explant samples. The 

commonest Histopathological finding was HCC 

identified in 25.53% of cases, and macro-regenerative 

nodules were identified in 23.40% of patients. 
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