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ABSTRACT
Title: Imaging patterns and histological results of liver diseases diagnosed using ultrasound guided liver biopsy at Moi Teaching and Referral Hospital.
Background: Histological assessment of the liver, and thus, liver biopsy, is a core investigation tool in the evaluation and subsequent management of patients with liver neoplasms or inflammatory conditions. Liver biopsy is useful in making diagnosis, assessing the prognosis of liver diseases and in making decisions for therapeutic management. Interventional radiology is a rapidly growing subspecialty, with very few personnel generally, more so in developing countries. Ultrasound guided percutaneous liver biopsy is being done in only two public facilities in Kenya. The purpose of the study was to document the patterns of liver diseases observed in our setting from ultrasound guided liver biopsies.

Objectives: To describe the imaging patterns and histological diagnoses of liver diseases diagnosed by ultrasound guided liver biopsies at Moi Teaching and Referral Hospital.
Study site: Moi Teaching and Referral Hospital (MTRH), Radiology and Imaging Department & Histopathology laboratory.

Study design: Cross sectional study.
Methodology: All consenting patients referred for ultrasound guided liver biopsy were studied with a sample size of 36 patients, over one year period. Data was collected prospectively from the hospital. A structured data entry form was used to gather all the information.  STATA version 12 special edition was used in analysis.  Data was analyzed using descriptive statistics. The test for agreement between two raters was done using Kappa test.
Results: Hepatocellular carcinoma was the commonest pathology that was diagnosed (n=21). Most HCC lesions were larger than 5cm (n=18, 90%) and 85% of these lesions were heterogeneous on sonography. There was a moderately strong kappa value (kappa=0.511) for the level of agreement between sonographic and histological diagnosis of liver cancer.  The only complication was pain ( n=21, 60%). Indication in 74% of the subjects was to establish a diagnosis for suspected malignancy.

Conclusions and Recommendation: 

Hepatocellular carcinoma is the commonest liver malignancy diagnosed in Moi Teaching & Referral Hospital. There is a good agreement between sonographic and histological diagnosis. The major indication for ultrasound guided biopsy is diagnosis for suspicions of hepatocellular carcinoma and metastases to the liver. A follow up study on interventional procedures for management of hepatocellular carcinoma should be conducted. 

TABLE OF CONTENTS
iiDECLARATION


iiiDEDICATION


ivACKNOWLEDGEMENT


vABSTRACT


viTABLE OF CONTENTS


xiiLIST OF ABBREVIATIONS


xiiiDEFINITION OF TERMS


1CHAPTER ONE


1INTRODUCTION


11.1 BACKGROUND


31.2  STATEMENT OF THE PROBLEM


51.3 RESEARCH QUESTION


61.4 OBJECTIVES


61.4.1 MAIN OBJECTIVE


61.4.2 SPECIFIC OBJECTIVES


71.5  JUSTIFICATION OF THE STUDY


8CHAPTER TWO


8LITERATURE REVIEW


82.1 HISTORY OF LIVER BIOPSY


82.2 TYPES OF LIVER BIOPSY


92.3 LIVER ANATOMY


102.4.  LIVER DISEASES PATTERNS


102.4.1 Demographic characteristics of liver diseases


122.4.2  Sonographic characteristics of liver diseases


142.4.3 Laboratory findings in liver diseases


152.5 Indications of Liver Biopsy


162.5.1 Diagnosis of Hepatic Neoplasms and Other Focal Lesions


172.5.2  Unexplained Hepatomegaly


182.6  Complications of Liver Biopsy


212. 7  TNM Classification of Hepatocellular Carcinoma


22CHAPTER THREE


22METHODOLOGY


223.1 Study site:


223.2 Study design


223.3 Study population:


233.4 Eligibility criteria


233.4.1 Inclusion criteria


233.4.2 Exclusion criteria


233.5 Sample size determination


253.6 Study Flow Chart/ Recruitment Schema


263.7 Study variables


263.8  Data collection technique


273.9 Ultrasound Guided Liver Biopsy Procedure


273.10  Quality Control


283.11 Data processing and analysis


283.12  Limitations


283.13 Ethical considerations


29CHAPTER FOUR


29RESULTS


294.1 Introduction


294.2 Socio-demographic characteristics


414.5  Indications for ultrasound guided liver biopsies at MTRH


444.6 Sonographic findings with histological diagnoses of liver diseases


51CHAPTER FIVE


51DISCUSSION


515.1 Demographic characteristics of liver diseases


525.2 Ultrasound patterns of the liver diseases


545.3 Agreement of sonographic findings with histological diagnoses


555.4 Main indications for ultrasound guided liver biopsies at MTRH


565.5 Complications


57CHAPTER SIX


57CONCLUSION AND RECOMMENDATIONS


576.1 Conclusions


576.2  Recommendations


58REFERENCES


65Appendix I  : Consent information statement for participants:


67Appendix II – Data collection tool


73Appendix III: Work plan


74Appendix  IV: Budget


75Appendix V:IREC Approval


76Appendix VI: MTRH Approval




LIST OF FIGURES

10Figure1: A schematic picture depicting segmental anatomy of the liver


30Figure 1: Distribution of participants by age groups


31Figure 2: HCC distribution by Age


31Figure 3: Alcohol consumption


34Figure 4: CT Impression


35Figure 5: Working clinical diagnosis


36Figure 6: Working clinical diagnosis stratified  by gender


40Figure 7: Sonographic impression


41Figure 8: Sonographic impressions stratified by gender


43Figure 9: Specific histological findings


43Figure 10: Specific histological findings by gender


47Figure 11: Ultrasound Image of a 60yr female with a solitary right lobe lesion: Histology confirmed it was a hemangioma


48Figure 12: Ultrasound image of a 40 yr male on anti-retrovirals for HIV/AIDs with a solitary slightly hyperechoic right lobe mass of the liver. Histological diagnosis was a lymphoma


49Figure 13: An ultrasound image of a 37 year old female with multifocal hyperechoic liver lesions with degenerative changes. Histology confirmed it as HCC


50Figure 14: Biopsy gun tract during biopsy of diffuse liver lesions. Histological diagnosis was HCC





LIST OF TABLES
32Table 1: Laboratory tests and Computerized Tomography Scan


33Table 2: Agreement between Liver functions tests and Complete blood count


37Table 3:  Clinical details


38Table 4: Ultrasound findings for discrete lesions


45Table 5: Agreement between the sonographic and histological diagnosis


46Table 6: Agreement between the working clinical diagnosis and histological diagnosis




LIST OF ABBREVIATIONS
 ALP
-
 Alkaline Phosphatase

ALT
-
 Alanine Transaminase

AST
-
 Aspartate Transaminase

CMV
-
Cytomegalovirus

CT SCAN
-
Computerized Tomography Scan

FNA
-
Fine Needle Aspirate

HCV
-
Hepatitis C Virus

INR
-
International Normalized Ratio

IREC
-
Institutional Research and Ethics Committee 

MTRH
-
Moi Teaching & Referral Hospital

NAFLD
-
Non Alcoholic Fatty Liver Disease

NASH
-
Non-Alcoholic Steatohepatitis 

PCR
-
Polymerase Chain Reaction

PSC
-
Primary Sclerosing Cholangitis 

PLB
-
Percutaneous Liver Biopsy

INR
-
International Normalised Ratio

DEFINITION OF TERMS
Histology

-the microscopic structure, composition and function of cells and tissues


Indications 
-The clinical diagnosis necessitating ultrasound guided liver biopsy 

Liver biopsy
-is the removal of a small sample of tissue from the liver for 


    
  histological analysis
Outcome
-Histological findings

Sonographic patterns -Characteristic ultrasound features of a lesion 
CHAPTER ONE
 INTRODUCTION
1.1 BACKGROUND
Histological assessment of the liver, and thus, liver biopsy, is a core investigation tool in the evaluation and subsequent management of patients with liver disease. It has long been considered to be an integral component of the clinician’s diagnostic armamentarium. Although sensitive and relatively accurate blood tests used to detect and diagnose liver disease have now become widely available, it is likely that liver biopsy will remain a valuable diagnostic tool. Historically, liver biopsy was used almost exclusively as a diagnostic tool. However, as the result not only of new natural history data and the introduction of many new therapies for patients with liver disease, liver biopsy and histological assessment of the liver has now taken on an important role in clinical management. Liver biopsy currently has three major roles:  diagnosis, assessment of prognosis (disease staging), and/or assisting in making therapeutic management decisions. There are several methods available for obtaining liver tissue: percutaneous biopsy, trans-jugular biopsy, laparoscopic biopsy, or fine needle aspiration guided by ultrasonography or computed tomography (CT). 
Traditionally, liver biopsy has been performed by physicians as a bedside procedure using the so-called blind biopsy. The site was identified based on the clinical acumen of the clinician, which depended highly on the physical examination of the patient, more so, palpation of the site, available history as well as clinical investigations that have been done. This method was associated with many difficulties. Identification of the organ might be difficult especially in the face of other complications such as ascites or anatomical variation in individual’s livers. This could result in failure to obtain hepatic tissue during biopsy without imaging.  The other disadvantage of blind biopsy is that the quality of biopsy might be compromised and fragmentation would occur.   

In everyday clinical practice, an increasing number of liver biopsies are performed by radiologists under ultrasound control.  Ultrasonography, as well as being a good screening test for liver disease, allows selection of the optimal puncture site before performing biopsy. The use of ultrasonography by marking the site for percutaneous biopsy has been reported to increase diagnostic yield and decrease complication rates.  Currently ultrasound guidance is used in more than half of percutaneous liver biopsies. This has lead to a decrease in the rate of severe complications by one third.
1.2  STATEMENT OF THE PROBLEM
Whether or not a histological diagnosis may be useful for optimal management of a patient can best be judged if the clinical question has been well defined before the biopsy is performed. Morisod J. et. al (1988) . found that liver biopsy confirmed the clinical diagnosis in 62.4% of the cases reviewed and fundamentally modified the diagnosis in 20.2%, concluding that liver biopsy remains an indispensable diagnostic procedure in the field of hepatology, since it can result in modification of the clinician’s diagnosis in one out of five cases.

Ultrasound guided biopsies are generally a costly procedure for patients in resource scarce settings as compared to the blind percutaneous biopsies. It costs on average $50 in a setting where about 50% of the population earns less than a dollar per day.  It also requires skilled personnel that are only found in well equipped facilities which more often are in the bigger cities. These facilities are normally out of reach for the general population. Interventional radiology is a relatively new field in Kenya and its use in our set up has not been evaluated 

There is paucity of information on the liver diseases observed in Kenya. The available data is from clinical records in Nairobi & Eldoret based Cancer registry centers. This documents malignancies only. Liver cancer causes high morbidity and mortality in Sub-saharan Africa. Nairobi Cancer Registry (2011) revealed an age standardized liver cancer incidence rate of 5.3% and Eldoret Cancer Registry documents it at 2.5%.
Hepatitis B virus is prevalent in Kenya. It has a strong preference for infecting liver cells inducing diseases such as chronic hepatitis, cirrhosis and hepatocellular carcinoma. A study in rural Turkana in Kenya by Mutuma et al. (2011), documents a HBV surface antigen prevalance at 8% among males and 9.41% among females. The study also found that of the 88 biopsies done, 89% had hepatocellular carcinoma.
The study aimed at documenting the patterns of liver diseases observed. It also described the sonographic patterns of liver diseases diagnosed and assesses the level of agreement with the definitive histological diagnosis. 
1.3 RESEARCH QUESTION
What are the main imaging patterns of the liver diseases diagnosed by ultrasound guided liver biopsy at MTRH? 
1.4 OBJECTIVES
1.4.1 MAIN OBJECTIVE

To describe the imaging patterns and histological diagnoses of liver diseases diagnosed by ultrasound guided liver biopsies at Moi Teaching and Referral Hospital.

1.4.2 SPECIFIC OBJECTIVES

a) To describe the sonographic patterns of the liver diseases diagnosed by ultrasound guided liver biopsy as seen at MTRH.
b) To determine the main indications for ultrasound guided liver biopsies as seen at MTRH
c) To compare the sonographic findings with histological diagnoses of liver diseases diagnosed at MTRH by ultrasound guided biopsies.
d) To determine the immediate complications associated with ultrasound guided liver biopsies.
1.5  JUSTIFICATION OF THE STUDY
There has been a progressive increase in the number of liver biopsies being done in the Department of Radiology and Imaging at MTRH. This is attributable to the benefits accrued from direct visualization of biopsy site in ultrasonography as opposed to blind biopsies. Ultrasound is an available modality that can identify most liver pathologies with no radiation. There is paucity of information on liver diseases in Kenya yet the liver is an easily accessed organ for interventional procedures.
With the increase in image guided liver biopsies, an analysis of the liver disease patterns observed in our setting can be studied and documented, taking stock of the clinical indications and complications during the procedure. 

The study will act as a baseline study for development of subsequent related studies in Kenya especially in interventional procedures.

CHAPTER TWO
 LITERATURE REVIEW
2.1 HISTORY OF LIVER BIOPSY
The first liver biopsy was performed by the German physician Paul Ehrlich in 1883. However, it was Schüpfer in 1907 who published the first liver biopsy series. Percutaneous liver biopsy was first reported in the 1920s. The transjugular approach was pioneered by radiologist Charles Dotter in the 1970s.  Liver biopsy was revolutionized by Menghini in 1958 with development of the “one-second needle biopsy of the liver”. The low mortality (0.01–0.17%) and the relatively low morbidity of this procedure has meant that liver biopsy has become widely used. Percutaneous liver biopsy (PLB) is a commonly performed procedure carried out for the diagnosis and management of patients with parenchymal liver diseases.
2.2 TYPES OF LIVER BIOPSY
Liver biopsy samples can be obtained by percutaneous core needle biopsy sampling, by a transvenous (transjugular or transfemoral) core needle approach, by laparascopic or open surgical techniques. 

Percutaneous liver biopsy may be classified according to the site of entry of the biopsy needle, whether the biopsy is performed in a blind or guided manner, or whether the biopsy track is plugged after the procedure.

 The percutaneous core needle biopsy can be transthoracic (transpleural or transparietal) or subcostal liver biopsy. Complications are slightly more frequent with the transthoracic (4.1%) than the subcostal route (2.7%).
Percutaneous and transjugular core needle biopsy can be image guided. A guided biopsy can be defined as a liver biopsy that is undertaken during real time imaging of the liver, whether that imaging modality be ultrasound, CT or MRI. 

The Biopsy technique can be a suction or non-suction technique. The suction technique is based on the Menghini needle as opposed to the non-suction technique of Vim-Silverman needle. Tru-cut needle is the most widely used disposable version of the non-suction technique. 
2.3 LIVER ANATOMY
The liver is the second largest (after the skin) organ in the human body and the largest gland weighing an average of 1500 g. (Grays,2000). It lies under the diaphragm in the right upper abdomen and mid-abdomen and extends to the left upper abdomen. The liver has the general shape of a prism or wedge, with its base to the right and its apex to the left. It is pinkish brown in color, with a soft consistency, and is highly vascular and easily friable. 
Traditionally, the liver is divided by the falciform ligament into right & left lobes. This classification is not surgically significant. The liver can be divided into several segments by the right & left hepatic arteries. Segments are numbered in the Couinaud system in a clockwise direction. (Adam A.et al, 2013). 
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Figure1: A schematic picture depicting segmental anatomy of the liver

2.4.  LIVER DISEASES PATTERNS
2.4.1 Demographic characteristics of liver diseases

Liver cancer in men is the fifth most frequently diagnosed cancer worldwide but the second most frequent cause of cancer death. In women, it is the seventh most commonly diagnosed cancer and the sixth leading cause of cancer death. Globally, rates are more than twice as high in males as in females . According to Montalto et al.(2002)  Males are predominantly affected, with a 3:2 male/female ratio

 Among primary liver cancers, hepatocellular carcinoma (HCC) represents the major histological subtype, accounting for 70% to 85% of the total liver cancer burden worldwide. A review of  liver biopsies over a three year period in Zambia by Naik, (1977) revealed 166 cases of carcinoma of the liver. Hepatocellular carcinoma constituted the commonest malignant tumour in male Zambians . Intrahepatic cholangiocarcinoma is the second most frequent cancer and accounts for about 3% of gastrointestinal cancers worldwide.

 A study done by Mwangi  et al.(1993),  in Kenya showed that Hepatocellular carcinoma is the third most common malignancy in Kenyan males occurring with a peak incidence at 40 years of age. 
The high liver cancer (HCC) rates in parts of Asia and sub-Saharan Africa largely reflect the elevated prevalence of chronic hepatitis B virus (HBV) infection, with over 8% of the populations in these regions chronically infected with the virus. A review by Karoney and Siika (2013) on HCV infection in Africa revealed a prevalence rate of 5.3% and Kenya’s estimated prevalence at 1.7%.

 The incidence of HCC in Africa is eight times more common among the men with a peak at the age of 30 to 45 years. Among the Caucasians, the incidence is two & a half times more common in men with a peak in the 6th & 7th decades of life. Tanioka (n=1019) found a peak incidence of HCC in the seventh decade of life in both men and women in Nagasaki Japan. 
A study in rural South Africa by Kew M.C , found HCC incidence in the black population to peak in the third, fourth & fifth decade whereas in the South African whites the peak was in the sixth, seventh & eight decades.

A study in a clinical research center of KEMRI, Kenya (n= 139) by Tuei et al. (1994), revealed that prevalence of Hepatitis B surface antigen was 9.3% among patients with hepatocellular carcinoma.
2.4.2  Sonographic characteristics of liver diseases

Sonographic patterns of liver diseases are classified as hypoechoic, isoechoic, hyperechoic  or heterogenous in relation to adjacent liver tissue. Different studies have compared the sonographic findings with the histological findings in hepatocellular carcinoma. Chamadol (2013) N (n= 92), found that in nodules that were suspected to be hepatocellular carcinoma, 45.7% were hyperechoic, 31.5% hypoechoic, 21.7% heterogeneous 1.1% isoechoic. Heterogenous nodules were more common among nodules over 3.0 cm (p = 0.0037) while hypoechoic nodules tended to be the smaller ones.
Another study by Livraghi T et al. (1987)  (n=240), had similar findings showing that there was a highly significant frequency of the hypoechoic feature among small HCC, less than 4.5cm in size.  They also described that no relationship between tumor size and cytologic or histologic pattern.
N'Gbesso RD et. al. (1998),  in Abidjan in a study on hepatocellular carcinoma, (n=31) had 61% of the tumors being small (<5cm) and 39% being large tumors (size > or = 5 cm). The tumor forms were mostly nodular and multiple (77%), solitary nodule (10%), diffuse or infiltrative (13%). The   hyperechoic tumoral nodules  accounted for 51.6%, hypoechoic tumoral nodules 16.1%, heterogenous and diffuse form 12.9%  and 6.4% cases of mixed form. In Abidjan, hepatocellular carcinomas are commonly both small and large, multinodular and hyperechoic tumors contrasting with the small nodular and hypoechoic tumors usually reported in western series.
Virmani, (2013) in a study in India (n=51), characterized liver metastasis & hepatocellular carcinoma on ultrasound.  48% of the hepatocellular carcinomas were small,(less than 5cm) and the rest were large. None had a diffuse  liver spread.

A study by Ignee (2005) in Germany (n=100) revealed that the HCC lesions seen on ultrasound had  48%  hypoechoic,  9% were isoechoic, 19 % were hyperechoic  and in 25 % a mixture between hyper- and hypoechoic appearance was found compared to the surrounding liver tissue.
In a study in Medizinische Klinik (1993) in 50 cases of HCC, they established that 41 of the tumors occurred in cirrhotic livers, 29 (58%) patients had singular tumors, 21 (42%) had multiple tumors or diffuse tumor spreading in the whole liver. Marrero et al. (2005) found the singular tumors ranged in size from 1.1 to 15 cm. 8 of these tumors were smaller than 3 cm in diameter. The sonomorphological tumor pattern was hyperechoic in 48% of the cases,  28% of the tumors were hypoechoic. The other 24% had a mixed sonomorphologic pattern. 

The stage of disease at the time of diagnosis largely determines the effectiveness of treatment. The treatment of advanced HCC continues to be primarily palliative, with curative options only available for early HCC. Acoring to Ignee et al. (2005), in patients with preserved hepatic function, no evidence of portal hypertension, and single asymptomatic tumors less than 5cm in diameter, surgical resection has provided 5 year survival rates of 70%.Unfortunately less than 30% of patients are diagnosed early enough to meet criteria for resection or transplantation as described by Singal et al. (2009).

2.4.3 Laboratory findings in liver diseases

Several laboratory investigations are undertaken during the management of liver disease patients.  A study by Lopez et al. (1996) n=308, that was undertaken to see if liver function tests served a worthwhile purpose in the investigation of hepatocellular carcinoma. Sera from 80 HCC, 76 benign liver disease (BLD) and 152 healthy adult (HA) subjects were assayed for alkaline phosphatase (ALP), gamma-glutamyltransferase (GGT), aspartate aminotransferase (AST), alanine aminotransferase and lactate dehydrogenase, bilirubin and albumin. With the exception of bilirubin, the LFT were abnormal more frequently in HCC than in chronic hepatitis and cirrhosis, the conditions which preceed it. Raised ALP in the presence of normal bilirubin was more often a feature of HCC than BLD although this relationship was not statistically significant. This study concluded that it seems unlikely that LFT serve a useful test in HCC diagnosis.
According to David E. J. (1999) abnormal LFTs often, but not always, indicate that something is wrong with the liver, and they can provide clues to the nature of the problem. However, normal LFTs do not always mean that the liver is normal. Patients with cirrhosis and bleeding esophageal varices can have normal LFTs. Of the routine LFTs, only serum albumin, bilirubin and prothrombin time (PT) provide useful information on how well the liver is functioning.
In a study by John et. al. ( 2006) where they reviewed 9 patients with primary liver lymphoma, the alkaline phosphatase level was elevated in seven patients, the lactic dehydrogenase level in eight, and the alanine aminotransferase in five. The rest had within normal parameters. Total protein level, hematocrit, platelet count, and leukocyte count were normal.
2.5 Indications of Liver Biopsy

Percutaneous liver biopsy remains an important diagnostic procedure for the management of hepatobiliary disorders. Modern biochemical, immunologic, and radiographic techniques have facilitated the diagnosis of liver disease but have not made biopsy obsolete. In each individual case the indication for liver biopsy depends on assessment of the risks relative to the potential benefits of the procedure. 

In a study by Gilmore et. al.(1995)  n=1500, the indications varied by age; in those under 65, 50% were performed for suspected chronic liver disease and 25% for suspected malignancy, whereas in those over 65 these percentages were reversed to 25% and 50% respectively. Of those biopsies performed for suspected malignancy, 10% were seeking definitive evidence of a primary hepatocellular carcinoma. Follow up of liver transplantation, accounted for only 1% overall

2.5.1 Diagnosis of Hepatic Neoplasms and Other Focal Lesions

Diagnosis of space-o ccupying lesion (SOL) is one of the traditional applications of liver biopsy and even remains useful today, as more and more SOL are being identified as incidental findings or during routine screening for cancer or other conditions. FNA might be able to provide tissue diagnosis in most of these cases. In a Kenyan study by Shiramba et. al (2010) n=120, on utility of FNA on liver diseases diagnosis, 42% of the patients had malignant cells; 30% had necrotic material aspirates 4% showed fatty changes which later showed to be liver cirrhosis; 22% showed normal hepatocytes.

Core liver biopsy may be necessary to provide sufficient tissue for immunohistochemistry for identifying unknown primary. Biopsy of focal lesions should be done only after clinical and imaging data have confirmed a solid mass. Biopsies must not be performed on cysts, abscesses, or hemangiomas. If biopsy of a focal lesion is necessary for diagnosis, it is best obtained by ultrasound- or CT-guided fine-needle aspiration. A solid tumor in a cirrhotic liver or an alpha fetoprotein level >400 ng/mL in the presence of a solid tumor is diagnostic of hepatocellular carcinoma, and biopsy rarely adds to management. However, increased a-fetoprotein levels in the setting of active liver disease without a focal lesion may reflect a diffuse tumor and in such cases biopsy may be helpful. The role of percutaneous liver biopsy in the diagnosis of focal liver lesions depends largely upon the clinical picture. In most patients with malignant hepatocellular carcinoma ultrasound scanning, CT, and measurement of serum alfetoprotein will allow a diagnosis to be made (in the context of a space-occupying lesion in a cirrhotic patient). Similarly, a patient with a history of colonic resection for neoplasia who presents with a solitary lesion in the liver associated with raised serum carcinoembryonic antigen, may not require a biopsy of the lesion to make the diagnosis of a potentially resectable metastasis. According to Hamazaki et al (1995), liver biopsy also carries a documented risk of seeding tumors down the biopsy track. The magnitude of this risk is currently unknown. Modern imaging techniques can also help to define other types of focal hepatic lesions such as hemangioma and focal nodular hyperplasia. In these situations, some experts believe that the risk of bleeding after biopsy of a malignant tumor is greatest when the tumor is superficial and so recommend traversing normal liver before sampling tumor tissue. Fine needle aspiration biopsy may be a safer option if material for histological examination is required in the case of a suspected angioma as described by Caldironi et al.(1998).
2.5.2  Unexplained Hepatomegaly

The liver may enlarge as a result of various insults, including amyloid disease, Cushing’s syndrome, genetic metabolic disorders, alcoholic liver disease, cryptogenic cirrhosis, and neoplasms. Biopsy can often identify the cause of hepatomegaly and perhaps exclude an incorrect clinical diagnosis.
2.6  Complications of Liver Biopsy

Although the liver has a rich vascular supply, complications associated with percutaneous liver biopsy are rare. Piccinio et al. (1986) and van Leeuwen et al. (1995), sixty percent of complications occur within 2 hours and 96 percent within 24 hours after the procedure.

Pain and hypotension are the predominant complications for which patients are hospitalized as described in two studies by Garcia-Tsao et al. (1993) and Janes S. et al. (1993). Minor complications after percutaneous liver biopsy include transient, localized discomfort at the biopsy site; pain requiring analgesia; and mild, transient hypotension (due to a vasovagal reaction). Pain after biopsy was recorded in about 30% of patients receiving percutaneous liver biopsy.

Castera et al. (1999) showed that approximately one fourth of patients have pain in the right upper quadrant or right shoulder after liver biopsy. The pain is usually dull, mild, and brief.

A national  audit by the British Society of Gastroenterology and the Royal College of Physicians (1995), documented that  22% of the patients who had guided biopsies experienced pain whereas in blind biopsies 25%  experienced pain.

Although very rare, clinically significant intraperitoneal hemorrhage is the most serious bleeding complication of percutaneous liver biopsy; it usually becomes apparent within the first two to three hours after the procedure according to Van Thiel et al (1993) and van Leeuwen, (1995). Free intraperitoneal blood may result from laceration caused by deep inspiration during the biopsy or may be related to a penetrating injury of a branch of the hepatic artery or portal vein.

Risk factors for hemorrhage after liver biopsy are older age, more than three passes with the needle during biopsy, and the presence of cirrhosis or liver cancer. Hederstrom et al (1989), they suggest that findings of free intraperitoneal fluid on ultrasonography or CT should be correlated with the clinical assessment of the patient. A study by Raines et al.(1974) found that small intrahepatic or subcapsular hematomas can be noted after liver biopsy even in asymptomatic patients.  Large hematomas may cause pain associated with tachycardia, hypotension, and a delayed decrease in the hematocrit. Conservative treatment of hematomas is generally sufficient. 
The least common of the hemorrhagic complications is hemobilia, which usually presents with the classic triad of gastrointestinal bleeding, biliary pain, and jaundice approximately five days after the biopsy as documented by Lichtenstein et al. (1992).
Reddy et al, (1997) reported  transient bacteremia in 5.8 to 13.5 percent of patients after liver biopsy, and although such bacteremia is generally inconsequential, septicaemia and shock can develop on rare occasions in patients with biliary obstruction and cholangitis. 

Other rare complications of percutaneous liver biopsy include biliary ascites, bile pleuritis, bile peritonitis, pneumothorax, hemothorax, subcutaneous emphysema, pneumoperitoneum, pneumoscrotum, subphrenic abscess, carcinoid crisis, anaphylaxis after biopsy of an echinococcal cyst, pancreatitis due to hemobilia, and breakage of the biopsy needle as ocumented by several studies including Ruben et al (1987), Van Thiel et al (1993) and Piccinino  et al. (1986).  
 A study by McGill et al. (1990), the mortality rate among patients after percutaneous liver biopsy is approximately 1 in 10,000 to 1 in 12,000. Mortality is highest among patients who undergo biopsies of malignant lesions. Cirrhosis is another risk factor for fatal bleeding after liver biopsy.

Szymczak et al. (2012),  showed  that complications occurred in 18.3%  of the procedures, while no fa​talities associated with liver biopsy were noted,  0.64% serious complications (directly related to biopsies were reported. Pain was the most common complication, 15.3%. Sig​nificantly more complications (pain and vasovagal reactions) were reported in females (22.1%) than in males (16.1%) (P = 0.005). The rate of complications was significantly cor​related with the stage of fibrosis i.e. the higher the fibrosis stage, the higher the complication rate. Previous surgical procedures involving the abdominal cavity or thorax influenced the effectiveness of liver biopsy. Less operator experience was significantly associated with a higher rate of procedure failure. 
A study by Jean- Franc et al. (2000) showed that image guided biopsy leads to reduction of fatal complications such as gall bladder perforation. Percutaneous liver biopsy has a mortality of 0-01%- 0-1%.  Death is usually due to bleeding or to biliary peritonitis as a result of puncture from the gall bladder according to Piccinino et al. (1986).  

Perrault et. al.(1978) described that complications were more often experienced by those with increased number of passes (P < 0.01).


2. 7  TNM Classification of Hepatocellular Carcinoma
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 CHAPTER THREE
METHODOLOGY

3.1 Study site:
The study was conducted at Moi Teaching and Referral Hospital (MTRH). It is a fully-fledged referral facility with 800-bed capacity. The hospital has a catchment population of 13 to 15 million people forming about 40% of the Kenyan population. It receives patients from the entire Western Kenya i.e. Western, Nyanza and North Rift provinces of Kenya, parts of Eastern Uganda and the Southern Sudan. 

The hospital offers a wide range of health services both Out-Patient and In-Patient. It provides specialized services such as Oncology, Neurosurgery, Cardiothoracic, HIV care, Pediatric surgery amongst others. Most patients referred for the specialized services require specialized investigations including radiological investigations e.g. Computerized Tomography (CT) scans, Ultrasounds and Ultrasound guided biopsies, Contrast studies; Histopathology; Immunochemistry and biochemical investigations.  

3.2 Study design

A cross sectional study.

3.3 Study population:

The study population was all patients referred for ultrasound guided liver biopsies. The target population was all patients referred to radiology department at MTRH for ultrasound guided biopsies. 

3.4 Eligibility criteria

3.4.1 Inclusion criteria

Individuals who undergo ultrasound guided biopsy at MTRH.

3.4.2 Exclusion criteria

1. Those with poor quality imaging.

2. The lesion is sonographically inaccessible or unsafe to biopsy.

3. Those with unsuitable INR values of more than 1.5.

3.5 Sample size determination

The sample size was determined using proportionate fisher et al., (1998) formula as shown below55;

n0= p (1-p).Z20.975

       ________________

                       d2

Where p=0.69, is the proportion of lesions that turned out to be HCC. This was obtained from the records of the 2012 in the radiology department of Moi Teaching and Referral Hospital (MTRH 2012).

Z = 1.96 (Z score corresponding to 95% confidence interval). 

q =0.31 (1-p)

d= 0.05 (Sampling error /the margin of error (5%) that can be accepted in this study).

N= 40 (Target population as per last year patients attended at MTRH)

no = 1.962 × 0.69 x 0.31    = 329 
                 0.052
 We correct for finite population using the formula na =no/1+r

Where r= n0 / N

na= n0 /(1+r)

na= 323/9.075

na= 36 patients

Sample a minimum of n=36.

3.6 Study Flow Chart/ Recruitment Schema
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3.7 Study variables

The dependent variables were ultrasound and histological diagnosis made from the biopsy sample collected under ultrasound guidance. 

The independent variables were socio-demographic data such as age, sex , alcohol consumption, history of hepatitis, indication for the biopsy, outcome of the biopsy, liver function tests, complete blood count, coagulation profile,  other investigations e.g. ultrasound, abdominal CT scan.
3.8  Data collection technique

Data was collected from the hospital records. A checklist (Appendix II) was developed to guide in obtaining the information from the patients information. Using the checklist, data from the hospital records that include clinical history, physical examination findings and investigations done were documented. Where data was missing on a particular patient record, the data was obtained from the patient or the guardian when indicated.

 The principal investigator worked with the consultant radiologist in conducting the procedure. The technique used was ultrasound guided percutaneous core biopsy using a non-suction tru-cut biopsy needle.

A biopsy directory was established in the ultrasound unit that documents all ultrasound guided liver biopsies. It had patient demographic information, indication for the biopsy, clinical diagnosis where available and any immediate complications. The histology results, which  was reported by a pathologist, was obtained from the laboratory and also documented in the directory. The definitive diagnosis where this has been made was then recorded. 
3.9 Ultrasound Guided Liver Biopsy Procedure

1.  Clean the patient with an antiseptic

2.  Drape the patient with sterile linen

3.  Consultant radiologist and researcher wear sterile gowns

4. The curvilinear low frequency probe is covered with sterile 
gloves/rubber

5. Under real time imaging, percutaneous biopsy site is identified and 
marked

6. Local anaesthesia is infiltrated up to the liver capsule at the 
identified site

7. A small knick is made through the skin 

8. The appropriate biopsy needle is introduced under real time imaging and    biopsy sample taken.

9. Sampled appropriately labeled and sent to the histology 
laboratory.

10. Observe the patient for two hours after the procedure.

Some patients had ascites. The ascites was drained prior the biopsy procedure and the drain remained in situ after the procedure. The children were mildly sedated by a paediatrician on site during the procedure.

3.10  Quality Control

All the pre-biopsy ultrasounds were conducted with a consultant radiologist who made the sonographic impression. He also supervised the researcher as she conducted the biopsy procedure. All these scans were done at MTRH ultrasound room that has internal quality controls.

3.11 Data processing and analysis

Data was analysed using descriptive statistics to give frequency of the indications for the biopsy, ultrasound diagnosis and histological diagnosis. Measures of central tendency like the mean and median age were analysed. Analytic statistics was used to assess for the association between the independent and the dependent variables
3.12  Limitations

Since most patients had malignancies, assessment of pain was subjective as pre-existing pain could have contributed. The pain considered in this study was the pain at the biopsy site.

3.13 Ethical considerations

Informed consent was sought from all participants. A verbal assent was sought from children.  An approval from the Institutional Research and Ethics Committee (IREC) of the Moi University School of Medicine and the Moi Teaching and Referral Hospital was obtained. Research permission was sought from the MTRH management. Confidentiality was maintained by conducting interviews in semi private consultation rooms and limiting data access by pass-wording the database. Questionnaires were kept safely in data cabinets with a lock and the key  was only accessible to the principal investigator. All non-consenting patients received the requested investigation. Normal management protocols based on the histological outcome was observed. 

CHAPTER FOUR
 RESULTS
4.1 Introduction

Data analysis was performed using STATA version 12 special edition. Categorical variables were summarized as frequencies and the corresponding percentages. The test for association between categorical variables was done using Pearson’s Chi Square test. The test for agreement between two raters was done using the Kappa test. Weighted Kappa statistic was used (Newman and Kohn, 2009). We reported the calculated Kappa and the corresponding 95% confidence intervals (95% CI) as well as the observed and the expected agreement. 

4.2 Socio-demographic characteristics

There were 36 study participants who met the inclusion criteria into the study. 22(61%) participants were female. The age distribution of the participants was as presented in Figure 1. More than half of the participants, 19(53%), were aged above 40 years with those aged at least 60 years contributing the greatest proportion in this group. Among those aged below 40 years were those aged between 30 and 40 years who contribute the largest, 70%, among this group of participants. 19% of the participants enrolled in this study consume alcohol (Figure 3).

This was further analysed for participants who had HCC. The age distribution of patients with HCC showed two peaks. The participants aged between 30 to 40 years contributed the highest percentage, 44%. The second peak was among participants above 60 years who accounted for 31%. 10 (60%) of the participants were females.
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Figure 1: Distribution of participants by age groups
[image: image4.png]Percentages

50
a5
40
35
30
25
20
15
10

<30 (n=2)

30-40 (n=7)

40-50 (n=1)

Age distribution

50-60 (n=1)

>60 (n=5)





Figure 2: HCC distribution by Age
 

Figure 3: Alcohol consumption

4.3 Laboratory tests and Computerized Tomography Scan

The investigations that were done include liver functions, complete hemogram and CT scan. This is shown in table 1.

Table 1: Laboratory tests and Computerized Tomography Scan 

	Variable
	Sample size
	Levels
	n(%)

	
	
	Deranged
	16(44%)

	Liver function tests
	36
	Normal
	17(47%)

	
	
	Not done
	3(9%)

	
	
	Deranged
	15(43%)

	Complete hemogram
	36
	Normal
	17(47%)

	
	
	Not done
	4(11%)

	CT scan lesion size
	13
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5cm
	5(38%)

	
	
	>5cm
	8(62%)

	Number of lesions on CT Image
	13
	Multiple
	6(46%)

	
	
	Solitary
	7(54%)


The liver function tests showed that 17(47%) had normal liver functionality but 16(44%) had deranged liver functionality. Three did not have the liver functioning tests done. The other parameters investigated included alanine aminotransferase, aspartate aminotransferase, and alkaline phosphatase levels. 

Complete hemogram showed that 15(43%) had deranged parameters while 17(47%) had parameters within normal. Three did not have the complete hemogram done. All the subjects who had both either normal Hemogram or normal liver function tests had some liver pathology. The consistency of the complete hemogram and the liver function tests was assessed among the 30 who had the tests done using the Kappa test (Table 2).

Table 2: Agreement between Liver functions tests and Complete blood count

	
	
	Complete Blood Count

	
	
	Deranged
	Normal
	Total

	Liver function tests
	Deranged
	9
	7
	16

	
	Normal
	5
	9
	14

	
	Total
	14
	16
	30


The results showed that the agreement between the two tests was 60% against the expected value of 50%. Thus the observed was not significantly higher than the expected (P=0.130).

The subjects who had CT scan done showed that the lesions that were >5cm in size were 8(62%) while 5(38%) had lesion size that was 
[image: image6.wmf]£

5cm. The number of lesions among these subjects were multiple for 6(46%) and solitary for 7(54%) of the participants.

The impression on the CT scan, Figure 4, was HCC 5 (38%), lymphoma 1(8%), liver abscess 1(8%), and metastasis 6(46%). Further investigations were conducted on three participants. The results showed that two were positive for AFP while one was negative for AFP.
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Figure 4: CT Impression

There were 2 (6%) participants who had confirmed liver disease. The two were positive for hepatitis B.

 The working clinical diagnosis showed that 22(63%) participants had HCC, 1(3%) had hydatid, 1(3%) had an incidental finding, 3(9%) had lymphoma, 1(3%) had hematoma, and 7(20%) had metastasis (Figure 5). The results (Table 3) on indications for biopsy showed that 8(24%) participants required establishment of the diagnosis while 25(74%) required the confirmation of establishment of the diagnosis. The diagnosis in the later was suspicion for HCC or metastasis. One had an incidental finding. 
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Figure 5: Working clinical diagnosis
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Figure 6: Working clinical diagnosis stratified  by gender

The test for association between the working diagnosis and gender was not statistically significant (Fisher’s exact P=0.723).

Table 3:  Clinical details

	Variable
	Sample size
	Levels
	n(%)

	Confirmed liver disease 
	36
	Yes 
	2(6%)

	
	
	Find
	8(24%)

	Indication for biopsy
	36
	Suspicion of HCC & Metastasis
	25(74%)

	
	
	Incidental
	1(3%)


4.4 Ultrasound patterns of the liver diseases

The ultrasound findings showed that 35(97%) participants had discrete lesions. Of those with discrete lesions were 28(80%) with lesions >5cm in size. The number of lesions were grouped into multiple and solitary. There were 19(54%) participants with multiple numbers of discreet lesions. The rest had solitary discrete lesions.
Table 4: Ultrasound findings for discrete lesions
	Variable
	Sample size
	Levels
	Overall n(%)
	HCC n(%)
	Metastasis n(%)
	P

	
	
	
	n=35
	n=21
	n=10
	

	Size
	35
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5cm
	7(20%)
	2(10%)
	5(50%)
	0.026f 

	
	
	>5cm
	28(80%)
	18(90%)
	5(50%)
	

	Number of lesions
	35
	Multiple
	19(54%)
	11(55%)
	6(60%)
	0.554f 

	
	
	Solitary
	16(46%)
	9(45%)
	4(40%)
	

	
	
	Heterogeneous
	27(77%)
	17(85%)
	6(60%)
	

	Echogenecity 
	35
	Hyperechoic
	6(17%)
	3(15%)
	3(30%)
	0.209f 

	
	
	Hypoechoic
	2(6%)
	0
	1(10%)
	

	Margins of the lesions
	
	Circumscribed
	17(48%)
	8(40%)
	6(60%)
	

	
	
	Indistinct
	7(20%)
	5(25%)
	1(10%)
	

	
	35
	Lobulated
	10(29%)
	7(35%)
	2(20%)
	0.307f 

	
	
	Obscured
	1(3%)
	0
	1(10%)
	

	Shape of the lesion
	
	Irregular
	12(34%)
	7(35%)
	3(30%)
	

	
	35
	Oval
	4(11%)
	1(5%)
	3(30%)
	0.229f 

	
	
	Round
	19(54%)
	12(60%)
	4(40%)
	

	Location of the lesion
	
	Diffuse
	14(40%)
	7(35%)
	5(10%)
	

	
	35
	Left lobe
	9(26%)
	7(35%)
	1(10%)
	0.386f 

	
	
	Right lobe
	12(34%)
	6(30%)
	4(40%)
	


The test for association in Table 4 was Pearson’s Chi Square test. We reported the Fisher’s exact P value because in all the 2 by 2 tables created at least one cell had expected cell frequency that was less than 5. That is, the assumption for Chi Square test to hold was violated.

More than three quarters of the participants had heterogeneous discreet lesions. Margin of the lesions for 17(48%) participants was circumscribed, lobulated for 10(29%) participants, obscured for one participant and indistinct for 7(20%) participants.  The shape of the lesion was round for majority of the participants, 19(54%). One quarter of the participants had the lesion located in the left lobe, 14(40%) had diffuse location while 12(34%) were located on the right lobe.

When the analysis was restricted to HCC, and separately to metastasis, the results were as shown in columns 5 and 6 of Table 4. The results show that majority of the HCC lesions were more likely to be > 5cm compared to metastasis, 18(90%) vs. 5(50%), P=0.026. The rest of the comparisons were not statistically significant. However, we can see that a the chance of getting multiple lesions was high when the lesion was metastasis compared to HCC, 6(60%) vs. 11(55%). HCC lesions had a higher chance of being heterogeneous compared to metastasis, 17(85%) vs. 6(60%). Majority of the metastasis had circumscribed margins compared to the HCC lesions, 6(60%) vs. 8(40%). There were more lobulated margins among the HCC lesions compared to the metastasis, 7(35%) vs. 3(30%). Majority of the HCC lesions were round in shape compared to the metastasis, 12(60%) vs. 4(40%). Most metastasis were located to the right compared to the HCC that were multifocal, and equally distributed to the left and right (Table 4).

Only one participant had diffuse involvement of the entire liver with no distinct lesions. The sonographic findings showed that it was HCC.

The sonographic findings were as shown in Figure 7. More than half of the participants were diagnosed of HCC. More than one quarter had metastasis.
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Figure 7: Sonographic impression
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Figure 8: Sonographic impressions stratified by gender

The test for association between the sonographic impressions and gender was not statistically significant (Fisher’s exact P=0.240).

4.5  Indications for ultrasound guided liver biopsies at MTRH

Out of 39 participants, 36(92%) qualified for ultrasound guided liver biopsy. One of those who did not qualify had a gall bladder neck mass and the risk of biliary peritonitis was high. The other two participants had INR values greater than 1.5.  The indication for ultrasound guided biopsy in 74% of the participants was to confirm a diagnosis, whereby the clinician suspected HCC or metastasis. In 24% of the participants it was to establish a diagnosis. There was one case of incidental finding.

Liver biopsy samples were obtained by percutaneous core needle biopsy. The biopsy route of access was sub costal for 33(94%) participants and transthoracic in 2(6%) participants. The number of passes made was two for 3(9%) participants, three for 26(74%) participants and more than three times for 6(17%) participants. Of those who had more than 3 passes, 85% developed pain as a complication.

The immediate complication observed was pain among 21(60%) participants of which 20(95%) had sub costal percutaneous core needle biopsy. Fourteen did not develop any complication. Of this 13(93%) had sub costal percutaneous core needle biopsy. No one was admitted because of these complications. Two thirds, 14(67%), of those who had pain were female. This represented 67% among the female participants compared to 50% among the male participants. The test for association between the complications and gender was not statistically significant (P=0.324). 

The histological findings were non-specific in 2(6%) participants. Thirty three, 94%, yielded positive findings. The histological findings were as shown in Figure 8.
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Figure 9: Specific histological findings
Stratified by gender the specific histological findings were as given in Figure 9. 
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Figure 10: Specific histological findings by gender

The test for association between the specific histological findings and gender was not statistically significant (Fisher’s exact P=0.630).

4.6 Sonographic findings with histological diagnoses of liver diseases

The agreement between the sonographic finding and the histological findings was assessed and the test for agreement conducted. A weighted kappa value was used. This was meant to give more credit to the observers who were able to agree with the finding and a small weight when they were so different.

The calculated kappa was 0.511 = (51.1%), 95% CI: 23.3% - 78.9%. This value is significantly different from zero (P=0.0002) implying that the level of agreement between the two raters was not due to chance (Table 7). This value of Kappa demonstrates that the level of observed agreement of 83.9% is of moderate strength (Landis and Koch, 1997)

Table 5: Agreement between the sonographic and histological diagnosis 

	
	
	
	
	
	
	B
	
	
	
	

	
	
	HCC
	Hama
	Hema
	Lymph
	Mets
	Epith
	Adeno
	Total

	
	HCC
	16
	0
	0
	1
	3
	1
	0
	21(60%)

	
	Hama
	1
	0
	0
	0
	0
	0
	0
	1(3%)

	
	Hema
	0
	0
	1
	0
	0
	0
	0
	1(3%)

	A
	Lymph
	1
	0
	0
	1
	1
	0
	0
	3(9%)

	
	Mets
	1
	0
	1
	0
	5
	1
	1
	9(26%)

	
	Adeno
	0
	0
	0
	0
	0
	0
	0
	0

	
	Epi
	0
	0
	0
	0
	0
	0
	0
	0

	
	Total
	19(54%)
	0
	2(6%)
	2(6%)
	9(26%)
	2(6%)
	1(3%)
	35(100%)

	Observed Agreement: 83.9%, Expected Agreement: 66.9%, Kappa: 0.511, Std. error: 0.142, Z: 3.60, P=0.0002


Key

A: Sonographic impression

B: Histological findings

Hama :Hamartoma, Lymph: Lymphoma, Mets : Metatasis, Epi: Epithelial tumours,   Adeno :Adenocarcinoma, Incid: Incidental finding, Hyd: Hydatid

Similarly, the agreement between the histological diagnosis and the working clinical diagnosis was assessed (Table 8) and the Kappa test of agreement performed. The level of observed agreement was 81.3% against the expected agreement of 72.5%. The value of Kappa calculated was 0.318 = (31.8%), 95% CI: 5.3% - 58.3% and it was significantly different from zero (P=0.0009) implying that the level of agreement was not due to chance. This value of Kappa shows that the level of observed 
	
	
	
	
	
	
	A
	
	
	
	
	
	

	
	
	HCC
	Hama
	Hema
	Lymp
	Mets
	Epi
	Adeno
	Incid
	Hyd
	Total

	
	HCC
	14
	0
	1
	1
	3
	2
	0
	0
	0
	21(62%)

	
	Hama
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1(3%)

	
	Hema
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	B
	Lymp
	1
	0
	0
	1
	1
	0
	0
	0
	0
	3(9%)

	
	Mets
	1
	0
	1
	0
	4
	0
	1
	0
	0
	7(21%)

	
	Incid
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1(3%)

	
	Hyd
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1(3%)

	
	Total
	18(53%%)
	0
	2(6%)
	2(6%)
	9(26%)
	2(6%)
	1(3%)
	0
	0
	34(100%)

	Observed Agreement: 81.3%, Expected Agreement: 72.5%, Kappa: 0.318, Std. error: 0.135, Z: 3.36, P=0.0009


Agreement of 81.3% was fair according to Landis and Koch (1997).
Table 6: Agreement between the working clinical diagnosis and histological diagnosis

Key

A: Histological diagnosis 

B: Working clinical diagnosis

Hama: Hamartoma, Lymp: Lymphoma, Mets: Metatasis, Epi: Epithelial tumours,   Adeno: Adenocarcinoma, Incid: Incidental finding, Hyd: Hydatid

Sample Images
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Figure 11: Ultrasound Image of a 60yr female with a solitary right lobe lesion: Histology confirmed it was a hemangioma
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Figure 12: Ultrasound image of a 40 yr male on anti-retrovirals for HIV/AIDs with a solitary slightly hyperechoic right lobe mass of the liver. Histological diagnosis was a lymphoma
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Figure 13: An ultrasound image of a 37 year old female with multifocal hyperechoic liver lesions with degenerative changes. Histology confirmed it as HCC

Figure 14: Biopsy gun tract during biopsy of diffuse liver lesions. Histological diagnosis was HCC

CHAPTER FIVE
DISCUSSION
5.1 Demographic characteristics of liver diseases

Liver cancer prevalence varies by gender and most common among men ( Spilios et al.,2007). In this study, 22(61%) participants were female. More than half of the participants, 19(53%), were aged above 40 years with those aged at least 60 years contributing the greatest proportion in this group. Among those aged below 40 years were those aged between 30 and 40 years who contribute the largest, 33%, among this group of participants

The analysis was further restricted to HCC. The age distribution of patients with HCC showed two peaks and 60% of the participants were females. The participants aged between 30 to 40 years contributed the highest percentage, 44%. The second peak was among participants above 60 years who accounted for 31%.  This result is similar to a study done by Mwangi  et al.( 1993), in Kenya which showed that HCC had a peak incidence at 40 years of age. Among the Caucasians, the incidence is two & a half times more common in men with a peak in the 6th & 7th decades of life. Tanioka  found a peak incidence of HCC in the seventh decade of life in both men and women in Nagasaki Japan.  A study in rural South Africa by Kew M.C , found HCC incidence in the black population to peak in the third, fourth & fifth decade whereas in the South African whites the peak was in the sixth, seventh & eight decades.

This study found that hepatocellular carcinoma is the most commonly (63%) diagnosed type of liver cancer, followed by metastasis.  This could be attributed to high levels of aflatoxin due to poor grain storage in Kenya as described by Mwangi et al. (1993). There is also increased prevalence of hepatitis B and C virus, which is prevalent in Sub-Sahara Africa and Asia.  Karoney et al. (2013) in their review of HCV prevalence in Africa concluded that there is a high prevalence at 5.3%. In this study, 7% of the participants had hepatitis B virus. According to WHO data there is an elevated prevalence of chronic hepatitis B virus (HBV) infection in Sub-saharan Africa, with over 8% of the populations in these regions chronically infected with the virus.

5.2 Ultrasound patterns of the liver diseases

Majority of the participants had discreet lesions of more than 5cm in size. However, there was significant number of participants (54%) with multiple discreet lesions. The analysis was restricted to HCC and to metastasis as these are the commonly diagnosed lesions hence statistically significant.  The results show that majority of the HCC lesions were more likely to be > 5cm compared to metastasis, 18(90%) vs. 5(50%), P=0.026. This finding contrasts an Abidjan retrospective study by N’Gbesso et al.(1988), that found that small tumors (less than 5cm) was the most common (61%). 
However, we can see that the chance of getting multiple lesions was high when the lesion was metastasis compared to HCC, 6(60%) vs. 11(55%). This is a common finding in metastasis.

This study found that the majority sonomorphologic pattern of hepatocellular carcinomas is hererogenous (77%) among patients seen at MTRH. HCC lesions had a higher chance of being heterogeneous compared to metastasis, 17(85%) vs. 6(60%). This study found low frequency (6%) of hypoechoic features among the hepatocellular carcinomas; and the hyperechoic pattern at 17%. This  compares well with a study by Chamadol et al. (2013) that found that the heterogenous nodules were more common among nodules over 3cm while the hypoechoic nodules were more prevalent among the small nodules less than 3cm.  Chamadol study had the smaller lesions being the majority. Livraghi et al. (1987) had similar findings which found high frequency of hypoechoic features among the hepatocellular carcinoma less than 4.5cm in size.
Majority of the metastasis had circumscribed margins compared to the HCC lesions, 6(60%) vs. 8(40%). There were more lobulated margins among the HCC lesions compared to the metastasis, 7(35%) vs. 3(30%). This is similar to the finding by N’Gbesso et al.(1998) that found the HCC tumor forms were mostly nodular and multiple.  It also contrast Medizinische  et al.(1993) findings that found majority sonomorphological tumor pattern is hyperechoic (48%) in a study of fifty patients with hepetocellular carcinoma but the study found 28% of HCC patients with hypoechoic patterns. This could be due to early diagnosis of liver diseases in these regions hence finding small sized hyperechoic lesions.

This study found out that most patients (54%) with liver cancer had multiple number of discreet lesions.  The margin of the lesions was mostly circumscribed (48%), lobulated (29%) and indistinct (20%). Very few lesions (3%) had obscured margins. This shows that in this study population, the margins of  lesion is fairly distributed among the major types. In this study the lesions were involving all lobes in a 40% of the cases, left lobe in 26% and 36% were in the right lobe meaning the lesions do not preferably affect any certain section of the liver.  

All the patients who had a normal heamogram and a normal liver test had some liver pathology. Normal LFTs do not always mean that the liver is normal. This is in keeping with a study by Lopez J.B. et. al. (1996) that concluded that it seems unlikely that LFT serve a useful function in diagnosis of HCC. Patients with lymphoma can also present with normal or deranged parameters. Both patients who were diagnosed with lymphoma had deranged tests. In a study by John et al. (2006) on Primary liver lymphomas, some patients had normal tests while others had deranged parameters.
5.3 Agreement of sonographic findings with histological diagnoses

The accuracy of the test conducted using the sonography and histology are the main concern of physicians and radiologist. There are issues such as availability of these tests as well as their cost effectiveness especially in developing countries (Spilios et al., 2007).  This study found a moderately strong kappa value (kappa=0.511) for the level of agreement between sonographic and histological diagnosis of liver cancer.  This means that there was no statistically significant difference between the two diagnostic techniques. For instance, the study found that Hepatocellular carcinoma was diagnosed almost equally by the two methods (54%-histological and 60% sonographic). Mestatasis was diagnosed equally (nine times each) by the two independent techniques. 

Although histological diagnosis is the decisive mode in Moi Teaching and Referral Hospital, this findings shows that ultrasound diagnosis is equally good.  These findings are coherent with Don, et al., (2009) and Sherlock et al. ‘(1997), studies which showed that histological diagnosis will remain a valuable diagnostic tool. Although the availability of the histological diagnosis is a challenge in many developing countries including Kenya, Ultrasound could still be used for clinical management of liver cancer diagnosis with fairly accurate test results in settings where histological test may not be available. 

This study did not analyze the quality of samples based on the two methods unlike the Arthuro et al. (2001) study which showed that samples taken under image guidance were more satisfactory than blind biopsies. 

When these histological diagnosis results were compared with the clinical diagnosis in MTRH hospital, it was found to be conforming.  The kappa test was different from zero (kappa=0.318) and this shows that it was beyond chance alone according to Landis & Koch (1977). This indicates that patient management in the hospital is informed significantly by the histological diagnosis, among other tests including sonography.

5.4 Main indications for ultrasound guided liver biopsies at MTRH

Suspicion of hepatocellular carcinoma was the most common indication for ultrasound and was diagnosed among 60% of the patients compared to 54% by histology. This is similar to a study by Medizinische et al. (1993) which clinically diagnosed 50 hepatocellular carcinoma patients and confirmed by histology among the 34 (68%) patients.

In a study by Gilmore et. al,(1995),  the indications varied by age; in those under 65, 50% were performed for suspected chronic liver disease and 25% for suspected malignancy, whereas in those over 65 these percentages were reversed to 25% and 50% respectively

Of those biopsies performed for suspected malignancy, 10% were seeking definitive evidence of a primary hepatocellular carcinoma.  This contrast with this study that  24% of the indications were for suspicion of malignancy.  Follow up of liver transplantation, accounted for only 1% overall. There were no transplant patients in this study.

5.5 Complications
Majority of the patients (97%) in this study qualified for the ultrasound. Pain was the main complication (60%), thought it didn’t warrant admission, and was common among female patients. However, the association between complications and gender was not significant (p=0.324). Many studies have found that pain was the predominant complications.  However, this study did not find complications after percutaneous liver biopsy such as transient, localized discomfort at the biopsy site; pain requiring analgesia; and mild, transient hypotension due to a vasovagal reaction unlike studies such as Piccinino et al. (1986) and Garcia-Tsao et al. (1993). 

Percutaneous core needle biopsy was used in this study to obtain liver tissue samples and the main route of access was sub costal and transthoracic since they are considered to have better safety profiles. 

CHAPTER SIX
CONCLUSION AND RECOMMENDATIONS
6.1 Conclusions
1. Hepatocellular carcinoma is the most commonly diagnosed liver pathology

2. The major sonographic pattern seen in hepatocellular carcinoma is heterogeneous, with lesion size of more than 5cm diameter with circumscribed margins.

3.  There is a good agreement between the outcome in diagnosis by ultrasound and by histology. 

4. The major indication for ultrasound guided biopsy is diagnosis for suspicions of hepatocellular carcinoma and metastases to the liver.

6.2  Recommendations

1. A larger study to characterize imaging findings of liver diseases in Kenya as there is paucity of information on liver diseases locally 

2. A follow up study on interventional radiological liver procedures for management of hepatocellular carcinoma.
3. Surveillance for liver malignancy should be considered since a majority of the patients come with late stage disease.
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Appendix I  : Consent information statement for participants:

A: English

My name is Dr. Loice Sitienei.  I am a qualified doctor, registered by the Kenya Medical Practitioners and Dentists Board.  I am currently pursuing a Masters degree in Radiology and Imaging at Moi University.  I would like to recruit you into my research which is to study the radiological patterns of liver disease diagnosed by ultrasound guided biopsy.

The information given will be confidential and as such your name will not be entered anywhere. You have a right not to participate in the study if you so wish. If you decide not to participate in the study, you will still be given the services that you are seeking in this department. 

I want to assure you that there will be no added risks if you participate in this research

The purpose of the study is to evaluate the importance of relationship between the radiological and biopsy findings using ultrasound guided liver biopsy in MTRH among patients with liver disease. 

If you consent to participate in this study,  kindly sign below.

Signature ……………………………. Date ……………………………………….. 

B: Kiswahili

Hidhini

Jina langu ni Dr Loice Sitienei. Mimi ni daktari niliyehitimu na kusajiliwa na bodi ya madaktari ya Kenya (Kenya Medical Practitioners and Dentists Board). Mimi ni msomi wa shahada ya juu  ya uzamili katika Radiology na Imaging katika Chuo Kikuu cha Moi. Ningependa kukusajili katika utafiti huu wangu ambayo ni ya kujifunza  magonjwa za ini zinazoonekana kwa ultrasound na kipande cha ini kutolewa ili ipelekwe kupimwa.

Maelezo yote yatakayotolewa yatakuwa ni siri na  jina yako haitaandikwa mahali popote. Una haki ya kutoshiriki katika utafiti kama hivyo ndivyo unavyotaka.

 Kama hautashiriki katika utafiti huu,  bado utapewa huduma ambayo ulikuja kutafuta katika idara hii.

Nataka kukuhakikishia kuwa hakutakuwa hatari iliyoongeza kwako kwa kushiriki katika utafiti huu.

Madhumuni ya utafiti ni kuthamini  uhusiano kati ya matokeo ya ultrasound na  histologia katika MTRH kwa magonjwa ya ini.

Kama unakubali kushiriki katika utafiti huu, tafadhali weka sahihi yako hapa.

Sahihi .................................. Tarehe .................................................................

Appendix II – Data collection tool

IMAGING PATTERNS OF LIVER DISEASES DIAGNOSED BY ULTRASOUND GUIDED LIVER BIOPSY AT MTRH

DATA COLLECTION TOOL

I. FOR OFFICIAL USE ONLY

SERIAL NUMBER ………………………….

Date of data collection ……………………….. (dd/mm/yy)

II. RESEARCHER WILL FILL THIS SECTION

Section 1. Socio-demographic data

1. Age (in years) ________

a. 0-4


e. 20- 24

i. 40- 44

m.60- 64

b. 5-9


f. 25- 39

j.45- 49

n.65-69

c. 10- 14  

g. 30- 34

k.50- 54

o.70-74

d. 15-19


h. 35- 39

l. 55- 59

p. >75

(0-4 represents age 0-4.5 & age 5-9 represents 4.5 to 9.5 & the sequence continues)

2. Gender 

a) Male

b) Female

3. Alcohol intake

a) Yes

b) No

Section II: Investigations done

4. Liver Function Tests
i) Normal

ii) Deranged (specify)

(1) ____________________


(2) ____________________

(3) More than two parameters derranged

i. Not done___________________

5. Complete Hemogram

i. Normal

ii. Deranged

1. ____________________


2. ____________________

3. More than two parameters derranged

iii. Not done __________________

6. CT scan


a) Lesion seen

(1) Size___________________

(2) No. Of lesions 

(a) 
Solitary___________

(b) 
Multiple___________


3) Impression on CT_______________


b) Lesion not seen_________________


c) Not done______________________

Section III: Clinical Details

a) Confirmed liver disease?

a. Yes            (specify) ___________________

b. No

b) Working clinical diagnosis ____________________

c) Indication(s) for the biopsy?

a. ____________________

b. ____________________

Section IV: Preliminary ultrasound scan prior biopsy

Ultrasound findings:

A. Lesion seen

a) Discreet

i) 
Size________________________

(1) 0-5cm

(2) > 5cm


ii) 
No. Of lesions

(1) Solitary ________________

(2) Multiple ________________

b) Diffuse

i) One lobe involved

(1) Right lobe

(2) Left lobe

(3) Caudate lobe

ii) More than one lobe involved

c) Echogenicity of lesion _

i) Hyperechoic

ii) Hypoechoic

iii) Heterogenous

iv) Isoechoiec

d) Margins of lesion

i) Circumscribed

ii) Lobulated 

iii) Indistinct 

iv) Spiculated 

v) Obscured

e) Shape

i. oval

ii. Round

iii. Irregular

f) Location of lesion

i) Right lobe

ii) Left lobe

iii) Caudate lobe

B. Lesion not seen_____________________

C. Sonographic Impression​​​​​​​​​​​​​​​​​​​​​_______________

Does the patient qualify for ultrasound guided biopsy?

a) Yes

b) No (Specify why)

i) _______________________________

ii) _______________________________

Section IV: Biopsy  Procedure

1) Route of access: 

a) Trans-thoracic

b) Sub-costal

2) Number of passes made?

a) One

b) Two

c) Three

d) More than three

3) Immediate complications observed

a) _____________________

b) _____________________

c) _____________________

4) Need for admission due to the complications of the biopsy


Yes            (specify) ___________________


No

Section V: Histology Report
Findings of histology

a. Positive yield (specify diagnosis)_____________________________

b. Non specific diagnosis ( specify findings)______________________

c. Insufficient sample________________________________________

d. Sample fragmented________________________________________

e. Necrotic tissue____________________________________________

f. Sample lost or spoilt_______________________________________

g. Other (specify)___________________________________________

Appendix III: Work plan
	Time Period
	Activity 
	Duration in Months

	January 2012- February 2012
	Development of Research Topic & Submission to the department/ graduate studies committee
	2 months

	March 2012-June 2012 
	Writing of the proposal
	4 months

	June 2012
	Supervisors correction of the proposal
	1 month

	July 2012
	Submission of proposal to IREC
	1 month

	August 2012- September 2012
	-Testing of Data collecting tools & restructuring of the tools

- Recruiting of a research assistant

- Training of the research assistant
	2 months

	November 2012-  November 2013
	- Data collection 

- Data Cleaning
	12 months

	December 2013- January 2014
	- Data Entry

- Data Analysis
	2 months

	February 2013-  May 2014
	- Writing of draft report

- Submission of draft to Supervisors & Correction
	4 months

	June 2014
	-Writing Final Report & Submission
	1 month


Appendix  IV: Budget

	No
	ITEMS
	QUANTITY
	COST @ KSH
	TOTAL
	KSH

	
	STATIONERY/EQUIPMENT
	
	
	
	

	1) 
	Printing papers
	5 reams
	400
	2,000
	

	2) 
	Full scaps
	4 reams
	250
	1,000
	

	3) 3
	Ball pens
	1 pkt
	500
	500
	

	4) 4.
	Hard cover books

(Biopsy directories)
	15
	250
	3,750
	

	5) 6
	Note books
	10
	50
	500
	

	6) 7
	Pocket files 
	10
	  40
	400
	

	7) 8
	Staplers
	1
	800
	 800
	

	8) 9
	Staples
	2 pkts
	250
	500
	

	9) 1
	Flash Disks
	2
	2,000
	4,000
	

	10) 
	RESEARCH PROPOSAL
	
	
	
	

	11) 1
	Printing of draft proposal
	10 copies
	450/copy
	 4,500
	

	12) 1
	Printing final proposal
	7 copies
	450/copy
	3,150
	

	13) 1
	Spiral Binding Research proposal
	7 copies
	150/copy
	1,050
	

	14) 
	THESIS DEVELOPMENT
	
	
	
	

	15) 1
	Printing of draft thesis
	10 copies
	1,000/copy
	10,000
	

	16) 1
	Binding thesis (hard cover)
	10 copies
	500/ copy
	 5,000
	

	17) 
	DATA COLLECTION
	
	
	
	

	18) 1
	Training of 1Research assistants 
	5 days
	1,000/day
	5,000
	

	19) 1
	Wages for 1 Research assistants
	60 specimens
	1,000/specimen
	 60,000
	

	20) 
	COMMUNICATION
	
	
	
	

	21) 1
	Phone, Internet and postage
	-
	-
	25,000
	

	22) 2
	Contingency (10%)
	-
	-
	12,715
	

	23) 
	GRAND TOTAL
	
	
	139, 865
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