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1.0 PROTOCOL TITLE:  1 
 2 
Severity of non-alcoholic fatty liver disease in patients with pre-operative imaging evidence of 3 
steatosis undergoing liver biopsy at the time of cholecystectomy. 4 
 5 
2.0 PERSONNEL INVOLVED:   6 
 7 
2.1. PRINCIPAL INVESTIGATOR: 8 
Leroy J. Trombetta, MD, FACS 9 

 10 
2.2 ASSOCIATE INVESTIGATORS 11 
 12 
Hans Zinnecker, MD, FACS (General Surgery) 13 
Matthew Broghammer, DO (General Surgery) 14 
Ronald England, DO (Pathology) 15 
 16 
2.3 ROLES AND RESPONSIBILITIES 17 
 18 
The principal investigator will be responsible for the overall conduct of the study, data analysis and 19 
manuscript preparation.  The associate investigators will conduct in data collection, data analysis and 20 
manuscript preparation as needed. 21 
 22 

 3.0 LOCATION OF STUDY:   23 
 24 
Department of Surgery 25 
Department of Pathology 26 
Winona Health/Winona Clinic  27 
855 Mankato Ave 28 
Winona, MN  55987 29 
 30 
4.0 DURATION OF STUDY: 31 
 32 
Expected Start Date:   March 2011 33 
 34 

 5.0 RESEARCH PLAN:   35 
 36 

   5.1 PURPOSE:   37 
 38 

The purpose of this study is to create and analyze a prospective database of information related to 39 
nonalcoholic fatty liver disease (NAFLD) in patients undergoing cholecystectomy that have pre-40 
operative ultrasound or CT evidence of steatosis (fatty liver).   Data can then be analyzed to develop 41 
screening protocols, risk factor assessment tools, and guide further therapy for patients diagnosed 42 
with NAFLD. 43 
 44 
5.2  HYPOTHESES 45 
 46 
Advanced NAFLD can occur in patient with imaging characteristics showing steatosis in the absence 47 
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of elevated liver function tests (LFT’s).  Preoperative liver function serology is a poor predictor of 48 
severity of disease.   Occult advanced hepatic fibrosis may be diagnosed by routine liver biopsy in 49 
patients with imaging characteristics of the liver suggesting steatosis.  50 
 51 
5.3 SPECIFIC AIMS/SIGNIFICANCE:  52 
 53 
The aim of this project is to establish a comprehensive prospective database. 54 
  55 
It is the current standard practice of the primary investigator to perform a liver biopsy in all patients 56 
undergoing cholecystectomy who have pre-operative CT scan or ultrasound evidence of steatosis.  The 57 
primary investigator has already performed 6 liver biopsies at Winona Health in patients undergoing 58 
cholecystectomy with preoperative fatty liver seen incidentally by ultrasound.  There have been no 59 
complications.  Nonalcoholic steatohepatitis (NASH) was found in 5 of 6 patients.  Periportal fibrosis, 60 
indicating advanced NAFLD, was found in 2 of those patients, and both of those patients had normal 61 
pre-operative LFT’s.  Therefore, it is the investigators’ belief that severe liver disease can exist in the 62 
absence of abnormal liver function testing. 63 
 64 
The aim of the protocol is to establish a prospective database for patients who undergo a liver biopsy 65 
at the time of cholecystectomy.  The purpose of the prospective database is to accumulate information 66 
on patients with imaging characteristics of NAFLD and hence compare pre-operative factors (LFT’s, 67 
imaging characteristics, demographics, and other patient characteristic) to the post-operative liver 68 
biopsy findings.  This will improve our overall understanding of NAFLD and potentially better identify 69 
a subset of patient whereby liver biopsy is to be considered.   In this study, all patients will have the 70 
biopsy performed at the time of cholecystectomy.  However, the application of the database analysis 71 
may very well carry over into the screening recommendations of those not undergoing surgery.   While 72 
cholecystectomy provides a convenient and low risk opportunity to perform a liver biopsy, the results 73 
of this database analysis may provide an indication for liver biopsy in other patient populations.  In 74 
addition, liver biopsy may be considered in the future on patient with imaging characteristics of 75 
steatosis that are undergoing surgical procedures other than cholecystectomy (i.e.…antireflux surgery, 76 
colorectal surgery, gynecologic surgery). 77 
 78 
In addition, it is assumed that early identification of patient with NAFLD, especially those who have 79 
developed fibrosis, would be beneficial.  Portal fibrosis is considered a precursor or early manifestation 80 
of cirrhosis and possible end-stage liver disease.  Cirrhosis is the cause of substantial morbidity and 81 
mortality.  Hence, by identifying those at risk for advanced NAFLD, treatment may be initiated early, 82 
potentially avoiding disease progression and ultimately liver failure.  It is the primary investigators 83 
current practice to refer all patients with NAFLD found on biopsy to a hepatologist for further 84 
management and follow-up.  85 
 86 
5.4 DESIGN:  87 
 88 
All data for this protocol is obtained during the routine pre-operative evaluation of the patient 89 
undergoing a cholecystectomy at Winona Health. There are no additional studies or preoperative 90 
tests required for this database.  All patients undergoing cholecystectomy routinely undergo either an 91 
ultrasound or a CT scan preoperatively.  If present, imaging findings of fatty liver are already 92 
mentioned by the radiologist in the official image report.  Other imaging studies are used at the 93 
discretion of the attending surgeon as clinically indicated.   All patients undergoing cholecystectomy 94 
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also have pre-operative LFT’s drawn.   Other demographic and clinical history data are obtained 95 
from the patient’s medical record.  96 
 97 
It is the current practice of the primary investigator to obtain informed consent for the liver biopsy.  98 
The liver biopsy is added to the consent form the cholecystectomy.  The indication for the liver 99 
biopsy as well as the risks and benefits are mentioned in the standard pre-operative counseling 100 
statement in the patient’s clinical notes.   101 
 102 
Data points to be obtained are as follows: 103 

1) Patient age 104 
2) Patient gender 105 
3) Patient height, weight and body mass index 106 
4) Pre-operative imaging findings (CT scan or ultrasound) 107 
5) Pre-operative liver function test values to include  108 

a. Total bilirubin 109 
b. Alkaline phosphatase 110 
c. ALT 111 
d. AST 112 
e. Albumin 113 

6)  Comorbidities  114 
a. Diabetes (pre-operative HgbA1C or fasting blood glucose if available) 115 
b. Hypertension 116 
c. Other significant comorbid conditions will be also be recorded 117 

7)  Liver biopsy results.   There is a standardized scoring system that is used widely in assessing 118 
NAFLD.  This is generally referred to as the Brunt system and involves a grading system to 119 
quantify steatosis, necroinflammatory activity, and periportal fibrosis.  An attempt will be 120 
made to quantify the degree of NAFLD based on the Brunt scoring system for all patients.   121 
Depending on pathology staffing, and potential changes in staging system, pathology may 122 
require retrospective re-review prior to data analysis.   123 

 124 
In addition, retrospective review of the 6 liver biopsies performed to date by the primary investigator 125 
may be added to the data set. 126 
 127 
The technique chosen to perform the intra-operative liver biopsy will be at the discretion of the 128 
operating surgeon.   The most common method used at Winona Health for a laparoscopic liver 129 
biopsy is using the automated Bard core needle device. This device is comes in a 14 g or 18 g size.  130 
Number of core specimens obtained is at the discretion of the operating surgeon based on the 131 
perceived quality of the biopsy tissue obtained.   In addition, the surgeon at times may elect to 132 
perform a wedge liver biopsy based on the operative situation.   Tissue is placed in formalin in the 133 
operating room and sent to the pathologist via the routine operating room protocols.   134 
 135 
5.5   BACKGROUND/REVIEW OF LITERATURE:  136 
 137 
A. Date of Search: 1 MAR 2011 138 
B. Period Searched: 1980-2011 139 
C. Sources Searched: PUBMED 140 
D. Key Words of Search: Steatosis, liver biopsy, NASH, Fatty liver 141 
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E. Summary of Search  142 
 143 
There is no published study that specifically looks at the relationship of NAFLD in patients with 144 
imaging evidence of steatosis in the absence of elevated liver function tests or symptoms.  There have 145 
been no studies whereby routine intraoperative incidental liver biopsy is performed on targeted patients 146 
with pre-operative imaging evidence of steatosis.  147 
 148 
Related studies which have been published include: 149 
 150 
Loria et al., J Gastroenterol Hepatol, 20(8):1176.   This study examined the relationship between 151 
NAFLD and gallstones.  The authors used ultrasound to define the association of gallstones to NAFLD, 152 
and found the 19.8% of patients with ultrasound evidence of NAFLD had gallstones.  No biopsy data 153 
was obtained. 154 
 155 
Ramos-De la Medina et al., J Gastrointest Surg, 12(12):2097.  The investigators performed liver 156 
biopsies on 95 consecutive patients undergoing a cholecystectomy.  They found that 55% of these 157 
patients had NAFLD.  Only 13% of the patients had a pre-operative diagnosis of NAFLD.  LFT 158 
information was not assessed.  Biopsy results varied.  Significant pathology was found in 159 
asymptomatic patients, and obesity was the only pre-operative factor that correlated with the histologic 160 
severity of the NAFLD.  The study was done in Mexico where patient demographics and risk factors 161 
may be substantially different.   162 
 163 
Mofrad et al, Hepatology, 37(6):1286.  The authors compared liver biopsy results to the ALT level in 164 
51 patients with NASH.  They found no association of degree of NAFLD on biopsy with ALT levels.  165 
Other liver functions and patient characteristics were not analyzed. 166 
 167 
Houssain et al, Clin Gastroenterol Hepatol, 7(11):1224.  In this study 432 patients with biopsy proven 168 
NAFLD were reviewed and several factors analyzed.  The authors found that ALT levels, AST levels, 169 
and diabetes correlated with a worse degree of fibrosis.  The anecdotal experience of the primary 170 
investigator would refute this (see 5.3 above).  In addition, the study did not mention any imaging 171 
characteristics of the 432 patients reviewed, and the biopsies were not done in the context of 172 
cholecystectomy. 173 
 174 
Angulo et al., Hepatology, 30(6):1356.   The authors reviewed 142 patients with biopsy proven 175 
NAFLD to determine risk factors for advanced pathology.  They concluded that age, degree of obesity, 176 
and diagnosis of diabetes correlated with more advanced fibrosis.  LFT’s did not correlate. 177 
 178 
Angulo et al., Hepatology, 45(4):846.  In this study the Angulo group from the Mayo Clinic reviewed 179 
733 patients and attempted to devise a scoring system based on clinical information to determine which 180 
patients require a liver biopsy. They found that age, hyperglycemia, AST/LT ratio, platelet count and 181 
albumin could be used to predict this with advanced fibrosis prior to biopsy, with an accuracy of about 182 
90%.  They concluded that liver biopsy can be avoided in patients with minimal predictive factors.   183 
 184 
6.0 HUMAN SUBJECT PROTECTION: 185 
 186 
6.1 NUMBER OF RECORDS/PARTICIPANTS:   187 
 188 
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A minimum of 50 patients will be accrued prior to initial data analysis.   Prospective data acquisition 189 
will proceed indefinitely and repeat analysis performed at periodic interval to be determined by the 190 
investigators.  191 
 192 
6.2 NATURE AND LOCATION OF DATABASE(S):    193 
 194 
Data will be maintained in an excel spreadsheet kept on the principal investigator’s Winona Health 195 
password protected laptop computer and backed up on the hospital’s “L” drive.  196 
   197 
6.3 RECORDING OF EXTRACTED DATA WITH IDENTIFIERS:   198 
 199 
Data will be recorded with name and hospital number during collection to facilitate tracking the 200 
patient.  After the data are collected and prior to analysis, the identifiers will be eliminated from the 201 
database. Confidentiality of protected health information will be maintained by the research staff. 202 
 203 
6.4 LOCATION OF EXTRACTED AND RECORDED DATA:   204 
 205 
The database created by this protocol will be located on a password-protected computer and server at 206 
Winona Health.  207 
 208 
6.5 TRANSMISSION OF EXTRACTED DATA FOR COLLABORATIVE RESEARCH:   209 
 210 
Data collected will not be electronically transmitted until all patient identifiers have been eliminated 211 
from the spreadsheet.  212 
 213 
6.6 LINKAGE OF EXTRACTED DATA TO OTHER DATABASES:   214 
 215 
None 216 
 217 
6.7 STATUS OF THE EXTRACTED DATA AFTER COMPLETION OF THE RESEARCH 218 
STUDY:   219 
 220 
Once the data collection is completed, all identifiers will be removed from the data prior to analysis. 221 
The de-identified data will be stored by the investigators indefinitely.   222 
 223 
6.8 BENEFITS 224 
 225 
There are no direct benefits to the participants of this study.  As noted above, it is already the standard 226 
practice of the principal investigator to perform liver biopsies in all patients with preoperative evidence 227 
of steatosis.  Additionally, it is already the primary investigators current practice to refer all patients 228 
with NAFLD found on biopsy to a hepatologist for further management and follow-up. However, the 229 
results of this study will benefit future patients with NAFLD by identifying a population who would 230 
benefit from early liver biopsy to identify those with advance NAFLD. 231 
 232 
6.9 RISKS:  233 
 234 
There are no risks incurred by patients upon entry into this study.   235 
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As described above, liver biopsy in conjunction with cholecystectomy in selected patients is already 236 
the standard practice of the primary investigator. The purpose of the protocol is to establish a 237 
database of current practice metrics. The only potential risk of this protocol involves potential 238 
breaches of privacy and patient confidentiality should the data set be acquired by a person or agency 239 
outside of this research team.  The likelihood of that occurrence will be mitigated by password 240 
protection of electronic files and removal of all patient PHI as soon as practicable and prior to data 241 
analysis.  242 

 243 
6.10 WAIVER OF INFORMED CONSENT:  244 
 245 
Patients will undergo the routine normal pre-operative informed consent process for laparoscopic 246 
cholecystectomy and liver biopsy, as is the current practice.  The purpose of this protocol is to 247 
establish a database.  Thus, the current surgeon clinical practice and management of the patient is not 248 
changed in any way by institution of this protocol.  Hence, patients will not be specifically consented 249 
for participation in the research study.  250 

 251 
 The research involves no more than minimal risk to the subjects.   252 
Establishment of this database presents no risk to the patients involved.  There will be no additional 253 
procedures or labs outside the standard management or monitoring for such patients.  Only 254 
information obtained during the clinical management of patients and disposition will be recorded.   255 
All PHI will be removed from the data once data collection has been completed, minimizing any risk 256 
to the subjects. 257 

 258 
 The waiver will not adversely affect the rights and welfare of the subjects.   259 
This study does not involve any additional procedures/interventions to be performed on the 260 
participants outside the standard practice for a cholecystectomy and liver biopsy.  It is not anticipated 261 
that future medical care of any of the individuals from whom data points have been collected will be 262 
in any way affected by the publication of this data.  Identifiers will not be included in any 263 
publications, and the rights and welfare of study subjects will be protected even with the waiver.  264 
 265 

 The research could not practicably be carried out without the waiver.  266 
This is a prospective database construction project and does not involve any additional 267 
procedures/interventions to be performed on the participants outside the standard practice for a 268 
cholecystectomy and liver biopsy.  PHI will be destroyed and not permanently linked to the data, and 269 
no lasting link will exist between the patient and the study. 270 
 271 
7.0 DATA ANALYSIS:   272 
 273 
This is a descriptive study.  Descriptive statistical analysis will include mean, median and standard 274 
deviations.  Continuous variables will be compared via Mann-Whitney U for nonparametric data and 275 
T-test for parametric data.  Dichotomous variables will be compared using chi-square of Fisher’s 276 
exact testing as indicated.  All tests for significance will be 2-tailed, with level of α = 0.05.  277 
 278 
8.0 FUNDING/BUDGET: All data for this protocol is obtained during the routine perioperative 279 
evaluation and management of the patient undergoing a cholecystectomy at Winona Health. There 280 
are no additional studies or preoperative tests required for this database.  And, it is the current 281 
standard practice of the primary investigator to perform a liver biopsy in all patients undergoing 282 
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cholecystectomy who have pre-operative CT scan or ultrasound evidence of steatosis.  Hence, this 283 
protocol is completely without additional cost to the patient or the institution.   284 

 285 


