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Background: Morbidly obese patients, despite normal
laboratory tests and no clinical evidence of liver dis-
ease, present a high prevalence of hepatic histologi-
cal changes. Liver biopsy is able to provide the diag-
nosis, staging and assessment of follow-up of hepat-
ic disease, thus helping to define clinical manage-
ment. There is no agreement on which biopsy tech-
nique provides better material for analysis.
Considering that   subcapsular fibrosis is a common
finding, sampling from deeper sites is necessary to
achieve an adequate histological assessment.

Methods: A study was done in 264 consecutive
morbidly obese patients who underwent open Roux-
en-Y gastric bypass between July 2001 and Sept
2004, in whom an intraoperative liver biopsy was
taken. The first 107 were wedge biopsies, and the last
157 were needle biopsies. The histological degree of
steatosis, presence of fibrosis and adequacy of mate-
rial from the 2 biopsy techniques were compared.

Results: Degree of steatosis in both sampling tech-
niques showed no statistical difference (P=0.132). The
presence of fibrosis in wedge biopsies (46.1% fibrosis,
n 41) was significantly higher than in needle biopsies
(13.7% fibrosis, n 20), P<0.001. As expected, sample
size of needle biopsies was smaller than that obtained
by the wedge technique (P<0.001), but there was no
difference in the quality of material obtained (P=0.95).

Conclusion: Needle biopsies were as effective as
wedge biopsies in assessing the degree of steatosis
in morbidly obese patients. More important, the pres-
ence of subcapsular fibrosis in needle biopsies was
less than in wedge biopsies, suggesting an adequate
tissue sample by the less invasive technique.
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Introduction 

Hepatic biopsy is considered the gold standard for
the diagnosis of conditions like steatosis, chronic
hepatitis and cirrhosis, and also to identify normal
liver parenchyma.1,2 Current imaging methods are
able to suggest some of the pathologic conditions
mentioned above, but with some limitation.3-5 Only
hepatic biopsy can differentiate steatohepatitis from
steatosis, also allowing its staging.3,5,6 The biopsy is
a relatively safe method for diagnosis, allowing also
some prognostic considerations for those dis-
eases.1,2 The prevalence of hepatic changes in mor-
bidly obese patients is high, even in the presence of
normal laboratory tests and no clinical evidence of
disease.7-9 Hepatic steatosis is the most common
histological finding in morbidly obese patients, with
the possibility of progression to steatohepatitis and
cirrhosis.10-12 Therefore, hepatic biopsy has an
important role for early diagnosis, grading and stag-
ing of these conditions, with implications for the
management of such patients.8,10,12-17

Wedge biopsy usually provides a generous amount
of material to the pathologist, but care should be
taken to avoid a superficial sample, because it is
known that shallow tissue sampling is not represen-
tative of the inner parenchyma.1 Subcapsular areas
usually present with structural variations, mainly
fibrosis and nodules, that are considered a normal
finding of hepatic tissue, but may lead to a wrong
diagnosis (Figure 1).1,2 To avoid this potential prob-
lem, the ideal wedge biopsy sample must be taken
deeper than 1.0 cm.1,2 Needle biopsy has been sug-
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gested as an alternative to intraoperative wedge biop-
sy, because it allows a deeper sampling of liver tis-
sue, avoiding the amount of subcapsular fibrosis col-
lected by wedge biopsies.2

Tru-Cut® needles provide a non-fragmented sam-
ple, even in the presence of fibrosis.1 Needle biopsy
samples are thought to represent a fraction of
1/50,000 of the hepatic parenchyma,2 thus not rep-
resenting an important problem in diffuse hepatic
diseases such as hepatitis, steatosis and cirrhosis.1,2

Size and tissue integrity, as well as careful process-
ing (embedding, sectioning, and staining) of the
needle biopsies are of paramount importance for
diagnosis.2 In order to allow proper evaluation of
hepatic parenchyma, it has been suggested that nee-
dle biopsies are not fragmented and have a length
between 1 and 2 cm, and an adequate number of
portal triads. However, there is no agreement on the
number of portal triads that have to be evaluated in
order to be representative of the entire liver status.
Different authors have proposed as a minimum
requirement 4,1 6,18 or even 10 portal triads.19

Even though hepatic biopsy is considered the gold
standard for liver disease, there is no agreement on
which of the two types of biopsy is better for histo-
logical diagnosis. Literature searches have not shown
studies comparing the results of different methods of
biopsy during conventional open bariatric surgery.

The aim of this paper is to compare wedge and
needle liver biopsy during open bariatric surgery,
considering histological diagnosis, degree of steato-
sis, presence of fibrosis and material adequacy.

Materials and Methods

From July 2001 to Sept 2004, 295 consecutive
patients underwent open Roux-en-Y gastric bypass
(RYGBP) at the Centro da Obesidade Mórbida do
Hospital São Lucas da Pontifícia Universidade
Católica do Rio Grande do Sul. From the initial
group, 31 were excluded from the study for the fol-
lowing reasons: 1 patient presented physical defor-
mities that affected anthropometric measurement,
23 underwent the surgery laparoscopically, 3
underwent Scopinaro’s biliopancreatic diversion, 2
tested positive for hepatitis C virus, and the biop-
sies of 2 patients were studied in a different pathol-
ogy laboratory.

Intraoperative hepatic biopsy is considered part of
the routine surgical protocol, and was performed by
wedge biopsy until July 2002, when this technique was
replaced by Tru-Cut® needle biopsy (1 mm diameter).

The wedge biopsies included a 3-cm deep section,
followed by cauterization and suture. Tru-Cut® biop-
sies under direct visualization were followed by cau-
terization of the biopsy bed area. All samples were
performed on hepatic segment III.  All biopsies were
processed, stained (hematoxylin and eosin) and ana-
lyzed on the Pathology Service of our hospital by two
pathologists. The degree of steatosis was classified
according to Burt.20 This anatomical pathology classi-
fication considers the amount of hepatic parenchyma
involved (mild, <1/3; moderate, 1/3-2/3; and severe,
>2/3). The comparison between biopsy methods was
performed only in the patients with steatosis, which
represented 91% of all biopsies studied.  Biopsies
with <6 portal triads or artifacts were rejected.

Both groups of patients were compared regarding
age, gender, body mass index (BMI), waist/hip ratio
and prevalence of co-morbidities such as arterial
hypertension, diabetes mellitus and dyslipidemia, to
verify sample homogeneity.

Patients with fasting glucose ≥126 mg/dl
(measured at least twice), or patients whose oral
glucose tolerance tests (after 75 g of glucose)
showed impaired results (>200 mg at 2 hours)
were considered diabetic, as were those with a
previous diagnosis of diabetes who were on phar-
macological treatment.

Patients who were being treated with anti-hyper-
tensive agents, independent of whether they were
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Figure 1. Wedge biopsy showing liver capsule and areas
of subcapsular fibrosis in the upper center (arrow). There
are several hepatocytes presenting macro- and
microvesucular steatosis. (H&E, x200).
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stabilized or not, and/or subjects with values of sys-
temic arterial pressure ≥140/90 mmHg, were con-
sidered hypertensive.

Subjects with total cholesterol ≥200 mg/dl, triglyc-
erides ≥150 mg/dl or HDL-cholesterol <40 mg/dl for
males and <50 for females or LDL-cholesterol ≥130
mg/dl were considered dyslipidemic. Those who
were already being treated with oral hypolipemic
agents were also considered dyslipidemic. 

Results were analyzed with statistical program
SPSS (Chicago, USA). Quantitative variables were
compared by ANOVA and categorical variables by
Chi-Square test. Population estimates were per-
formed for all variables. Significance level was
P≤0.05, and population estimates presented a confi-
dence interval of 95%. The study was approved by
the Pontifícia Universidade Católica do Rio Grande
do Sul Research and Ethics Committee.

Results

Of 264 patients who underwent RYGBP, 185  were
female (70.1%). Table 1 presents mean age, BMI,
waist/hip ratio, and prevalence of hypertension, dia-
betes and lipid disorders of patients submitted to
wedge or needle biopsy. There were no significant
differences between both groups, except for biopsy
length (P<0.001).

Table 2 shows the histological findings of the two
groups in detail. From a total of 258 biopsies (6 biop-
sies having been considered inadequate), 94.2% pre-
sented histological changes, and only 15 patients
(5.8%) had normal parenchyma. The most common
finding was steatosis, present in 235 patients
(91.0%). From these patients, 89 (37.9%) had wedge
biopsies and 146 (62.1%) had needle biopsies. 

Table 3 shows only patients with steatosis, and
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Table 1. Profile of patients with biopsy performed by wedge or needle technique

Wedge biopsy Needle biopsy Total P
N = 107 N = 157 N = 264

Age (years) 36.0 ±10.1 37.9 ±11.0 37.1 ±11.0 0.186
BMI (kg/m2) 48.5 ±8.2 48.8 ±8.6 48.7 ±8.4 0.798
Waist/Hip ratio 0.93 ±0.112 0.95 ±0.098 0.94 ±0.104 0.381
Female 77 (72.0%) 108 (68.8%) 185 (70.1%) 0.580
Diabetes 13 (12.1%) 30 (19.1%) 43 (16.3%) 0.133
Hypertension 63 (58.9%) 99 (63.10%) 162 (61.4%) 0.494
Dyslipidemia 76 (71.0%) 98 (62.4%) 174 (65.9%) 0.147
Biopsy length (cm) 1.62 ±0.32 0.79 ±0.48 1.13 ±0.58 <0.001

Table 2. Histological findings compared to the biopsy method

Wedge biopsy Needle biopsy Total
N = 107 N = 157 N = 264

Inadequate material 2 (1.9%) 4 (2.5%) 6 (2.3%)

Wedge biopsy Needle biopsy Total
N = 105 N = 153 N = 258

Normal hepatic tissue 12 (11.4%) 3 (1.9%) 15 (5.8%)
Steatosis 89 (84.8%) 146 (95.4%) 235 (91.0%)
Steatohepatitis 2 (1.9%) 2 (1.3%) 4 (1.5%)
Chronic hepatitis 0 2 (1.3%) 2 (0.8%)
Cirrhosis 2 (1.9%) 0 2 (0.8%)
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demonstrates no statistically significant difference
between the patient’s profile in the two groups.
Table 4 presents the different degrees of steatosis in
both groups of patients; again, there was no signifi-
cant difference between the groups.

Fibrosis was identified in 61 biopsies (26.0%). 41
wedge (46.1%) and 20 needle (13.7%) presented
fibrosis, with a significant difference between groups
(P<0.001). From the 6 biopsies with inadequate
material, 2 (1.9%) were wedge and 4 (2.5%) were
needle, showing no significant difference (P=0.95).

Discussion

This study revealed a high prevalence of hepatic his-
tological changes in morbidly obese patients, similar
to previous published studies.8-10,12 The study includ-
ed only patients in whom steatosis was the only hepat-
ic abnormality, a finding present in 91.0% of the biop-
sies studied. Steatosis is a diffuse parenchymal
process with a very high prevalence in morbidly obese
patients, therefore being a good model for study.

Normal histology was found in 12 patients (11.2%)
who underwent wedge biopsies and 3 (1.9%) who
underwent needle biopsies. This difference could be

related to the low number of normal biopsies in this
study (5.7%), and may be due to chance only.

There were 2 biopsies (1.9%) considered inade-
quate for analysis in the wedge biopsy group and 4
(2.5%) in the needle biopsy group. According to the
literature,1 the chance of inadequate material
increases when the biopsy length is <0.5 cm. Other
authors have suggested that inadequate material
increases when a sample of ≤1.0 cm is obtained.19 In
this study, even considering the significant differ-
ence in tissue size obtained by needle biopsy
(P<0.001), there was no significant difference
between wedge and needle biopsy when comparing
the quality of tissue for analysis. Also, the presence
and degree of steatosis was not significantly differ-
ent between the two techniques. Subjective criteria
for grading histological data have been criticized in
the literature.21,22 In order to reduce this problem,
we considered it essential that all samples were seen
in the same pathology laboratory. Considering the
high prevalence and clinical importance of steatosis
in morbidly obese patients, new quantitative meth-
ods to achieve an accurate and reproducible classifi-
cation of the degree of steatosis should be pursued. 

The presence of fibrosis was significantly higher in
wedge biopsies.  This finding may be explained by
the presence of more artifacts, such as subcapsular
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Table 3. Profile of patients with steatosis according to the biopsy technique

Wedge biopsy Needle biopsy Total P

N = 89 N = 146 N = 235
Age (years) 37.2 ±11.0 37.8 ±10.6 37.6 ±10.7 0.711
BMI (kg/m2) 48.6 ±8.4 48.7 ±8.5 48.6 ±8.5 0.924
Waist/Hip ratios 0.94 ±0.114 0.95 ±0.098 0.95 ±0.104 0.694
Female 64 (71.9%) 99 (67.8%) 163 (69.4%) 0.508
Diabetes 12 (13.5%) 27 (18.5%) 39 (16.6%) 0.317
Hypertension 53 (59.6%) 94 (64.4%) 147 (62.6%) 0.458
Dyslipidemia 61 (68.5%) 89 (61.0%) 150 (63.8%) 0.241

Table 4. Degree of steatosis according to biopsy method

Wedge biopsy Needle biopsy Total
N = 89 N = 146 N = 235

Mild Steatosis 27 (30.3%) 50 (34.2%) 77 (32.8%)
Moderate Steatosis 19 (21.3%) 44 (30.1%) 63 (26.8%)
Severe Steatosis 43 (48.3%) 52 (35.6%) 95 (40.4%)

P=0.132
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fibrosis, even in a properly performed wedge biop-
sies. This finding could also be related to the fact that
fibrosis can be better assessed by staining with
picrosirius red,22 which was not used in this study.

Although the two biopsy techniques provided
similar results in terms of diagnosis, we believe that
needle biopsy is more practical, and yields deeper
hepatic tissue sampling with less tissue removal.
These characteristics have made needle biopsy the
standard procedure on our service.
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