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INTRODUCTION

Fatty liver or steatosis hepatitis is a reversible

condition in which there is an excessive accumulation of

stainable neutral fat within the hepatocytes, most commonly in

form of large droplets of triglycerides (macrovesicular fat) .
1,2

Microvesicular steatosis (accumulation of tiny fat droplets)

may also be present along with macrovesicular fat in Fatty liver

disease (FLD). Even though having several causes, fatty liver

can be regarded as a single disease that can be seen worldwide in

papulation with excessive alcohol consumption and in obese

people. The disorder is also linked with other illness that affects

fat metabolism . Once considered to be a rather innocuous
3

entity, FLD is now labeled as a clinicopathological entity that

ranges from uncomplicated steatosis to non-alcoholic

steatohepatitis (NASH), steatonecrosis, advanced fibrosis, liver

failure and sometimes leads to hepatocellular carcinoma .
4,5

In the past, simple steatosis, as diagnosed on

ultrasound, was considered as nonthreatening, but the

occurrence of another hepatic illness may offer a synergistic

blend of steatosis, cellular adaptation and oxidative damage that

may augments hepatic damage .The ultra-sonographic findings
6

of fatty liver are not reliable as excessive echotexture of hepatic

parenchyma and vascular blurring can also be found in

individuals with other kind of chronic hepatic disease with

fibrosis. In addition, detection of fat is optimal only with

steatosis of more than 15%. Moreover, focal fatty infiltration

and focal fatty sparing mimic neoplastic involvement. As a

result of above mentioned facts the reported cases of fatty liver

on ultrasound are continuously increasing. It is argued that fatty

liver may not pursue benign course, rather, simple hepatic

steatosis may progress to steatohepatitis (fat plus inflamma-

tion), steatonecrosis, cirrhosis, hepatic failure and even

hepatocellular carcinoma . Therefore ultrasonography is not
7, 8

considered as diagnostic tool for NAFLD/NASH .
9,10

The current study was designed to confirm

sonographic findings of fatty liver by microscopic study of liver

biopsies as well as to do morphometric analysis of specimen,

furthermore to look for related histological changes in

hepatocytes and hepatic stroma and to facilitate early diagnosis
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ABSTRACT

Objectives: To confirm sonographic findings of fatty liver by histologic study of liver biopsies and to look for related 
histological changes associated with fatty liver.Material and method: It was case series study. The study was 
conducted in Gastroenterology unit of Hayatabad Medical Complex, Histology lab of Khyber Medical College 
Peshawar. The study period was five months. Ten cases labeled as fatty liver on Ultrasonography were designated for 
liver biopsy proceeded by microscopic study. The patients with advanced liver disease were excluded. Tissue slides 
were observed under light microscope. The morphometric measurements were carried out. Histological Scoring 
System for non-alcoholic fatty liver diseases was applied for histological staging and grading.

Results: Microscopic examination showed that the mean value of size of hepatocytes and nuclei were significantly 
more than normal mean. 50% of total cases were with panacinar steatosis, zone 1 and zone 3 steatosis were noted in 
20% and 30% of patients respectively. Ballooning was revealed in all the cases, while lobular inflammation was seen 
in 60% of patients. All of the cases depict various phases of fibrosis, but Cirrhosis could not be noticed in any of the 
specimen. 30% of the cases were recorded with definite non-alcoholic steatotic hepatitis (NASH), 50% were labelled 
as borderline NASH and 20% were as simple steatosis.

Conclusions: All cases detected as simple fatty liver on ultrasonography are found with some degree of steatosis and 
steatohepatitis on histological examination. Morphometric study showed that steatotic process increases hepatocytes

and nuclei size. Ballooning and lobar inflammation were the hallmark of NASH.
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and treatment of diseases accompanying fatty liver.

METHODOLOGY

PLACE OFSTUDY

Liver biopsies were taken from gastroenterology unit of

Hayatabad Medical Complex .The specimens were sorted for

microscopic study and morphometry at Histology laboratory of

Khyber Medical College, Peshawar.

Subject

Ten Patients who were reported as fatty liver on

ultrasonography were considered for the study according to the

following criteria.

a. Inclusion Criteria

· Hb level>11g/dL

· TLC>4,000/mm3

· Platelet count>100,000/mm3

· Serum Bilirubin andAlbumin with in normal values.

· Coagulatory profile with in normal values.

· HIV, hepatitis B and hepatitis C negative serum.

· SerumALT level more than 40 IU/L

b. Exclusion Criteria

· Pregnant and lactating patients.

· History of alcohol consumption.

· History of advance liver disease.

Patients were kept nil by mouth (NBM) for 12 hours.

Intravenous Sedative was administered to avoid restlessness.

The procedure was carried out under local anesthesia.

Percutaneous liver biopsy was taken of size between 1.5cm in

length and 1mm in diameter. The appropriate size of specimen

recommended for assessment of various hepatic diseases is

1.5cm in length .
11

The fixation of specimen was done with formalin

preceded by tissue processing. 2 slides of each specimen were

arranged in serial order and then finally subjected to staining

The following stains were used:

· Hematoxylin and Eosin for routine histology

· Masson's Trichrome for study of fibrosis

· Reticulin for lobular architecture

Tissue slides were examined with light microscope.

The morphometric measurements were done with aid of

occulometer. Histological Scoring System for NAFLD was

applied for histological staging and grading  .
12

SPSS version 20 was used for statistical analysis. The

results were interpreted as mean and SD. The two-tailed

Student's t-test and chi-square test were performed. The

statistically significant p value = < 0.05

RESULTS

The mean value of size of hepatocytes in the observed

cases was 21.33 ±2.2 um, which shows significant difference

from normal mean 12.85 um (p<0.001). The mean value of size

of nucleus in the observed cases was 5.4± 0.36 um, which was

also significantly varied from normal value i.e 3.6 um

(p<0.001). No significant change was observed in the hepatic

vasculature. Details are shown in Table 1.

Table1: Comparison of mean morphometric parameters of patients with normal values

Parameters Sample

mean(µm)

SD (µm) Normal

Mean(µm)

t-ratio P-value

Hepatocyte size 21.33 2.23 12.85 11.95*** < 0.001

Nuclease size 5.40 0.36 3.6 15.88*** < 0.001

Central vein size 46 14.90 45 -0.22NS < 0.832

Sinusoid size 9.46 2.31 9.6 -0.21NS < 0.843

NS and *** denotes non- significant and highly significant respectively.

Microscopic examination showed that 50% of total cases were

with panacinar steatosis whereas, zone 1 and zone 3 steatosis

(macrosteatosis), were noted in 20% and 30% of patients

respectively. Ballooning was revealed in all the cases, while

lobular inflammation was seen in 60% of patients (Table 2 and

3). All of the cases depict various phases of fibrosis but

Cirrhosis could not be noticed in any of the specimen. 3 (30%)

of the cases were recorded with definite NASH, five (50%) were

labelled as borderline NASH, while, two (20%) were recorded

as (simple steatosis).

Lobular inflammation Portal inflammation Ballooning

(0)

No

foci

(1)

<2 foci per

200X field

(2)

2-4 foci per

200X field

(0)

None to

minimal

(1)

Greater
than

minimal

(1)

Few ballooning

cells

(2)

Prominent
cells

40% 50% 10% 80% 20% 50% 50%

Chi-Sq 1.42NS 1.37NS 4.28NS

P- value 0.49 ? 0.301 ? 0.038

Table 2: Showing various Histological parameters

<
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Table 3: showing steatosis grading and locations

Grade Location

1 2 3 Zone 3 Zone 1 Azonal/

Panacinar

40% 40% 20% 30% 20% 50%

Chi-Sq 4.29 1.44

P-value < 0.328 < 0.491

Photomicrograph of H &E stained 4µ thick section showing fatty changes and lobular inflammation (40 )×

DISCUSSION

In recent years, the prevalence of fatty liver is

increasing worldwide 13. It has turned out as a major issue for

research among the hepatologists. It is very unfortunate that

very less effort has been done to study the hepatocellular and

stromal morphology, studies so far carried out to access the

severity of disease is either retrospective or mainly grounded on

radiological findings and biochemical analysis 14.

In the view of above mentioned points, we conducted

a histological study that was chiefly based on (i) To study

cellular and stromal modifications in fatty liver as detected on

ultrasound (ii) to perform histological grading of steatosis (iii)

To avoid complications of steatosis by timely diagnosis.

The morphology of hepatocytes demonstrated that

the average hepatocytes size in current study was considerably

more than the normal average hepatocytes size as

acknowledged by Campu Ruiz and colleagues15. This reveals

that size of cells tends to increase due to deposition of fat in the

liver cells in steatotic process.

The average size of nucleus was considerably large

than the average size in a normal hepatocytes as acknowledged

by Hans Dieter Kuntz in his book named “Principal and practice

of hepatology” 16.The reason could be generalized increase in

the cell size thus enhances metabolic activity due to fat

deposition. The average diameter of central vein and size of

sinusoids in present study were nearly the same as that in a

normal organ.

It was revealed that grade 1 and grade 2 steatosis was

found in most of the patients, which is in lined with the

observation of a research performed by Brunt et al. 199917.

Moreover, Panacinar steatosis was a chief finding in most of the

patients, which matches the findings of Zubair et al, 200918.

Mixed pattern of steatosis was follow in most of the cases with a

prevalence of macrosteatosis.

Lower grade lobular inflammation was reported in

more than half of the patients, whereas grade 3 inflammation

was documented in only 1 case. These observations are in

accordance with findings proposed by Brunt et al, 1999. The

portal inflammation was not noticed in majority of the cases,

findings matches with study of Elizabeth M. Brunt19. These

findings are in lined with the theory of inflammatory process

which states that initially it involves the center of lobule and

then progress towards periphery.

The patients selected for the present study were

reported with simple fatty liver on ultrasonography, but the

microscopic study of the tissue depicted that fifty percent of the

patients were with borderline NASH and thirty percent were

with definite NASH. All of the cases depict various phases of

fibrosis but Cirrhosis could not be noticed in any of the

specimen. This shows that a liver biopsy is necessary for better

understanding of the pathogenesis of disease.

CONCLUSIONS

The present study demonstrates that the cases diagnosed as

simple fatty liver on ultrasound are found with some degree of

steatosis and NASH on histological examination of biopsy.

Morphometric study showed that steatotic process increases

hepatocytes and nuclei size. Ballooning and lobar inflammation

are the hallmark of NASH. It is concluded that a liver biopsy is

necessary for better comprehension of the pathogenesis of

disease and prevention or reversion of inflammation and

fibrogenesis in NASH.
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