OnilgunalSAnticle

Semiquantitative analysis of surgical biopsies
of distinct lung lobes of patients with usual
interstitial pneumonia/idiopathic pulmonary fibrosis*

Analise semiquantitativa de bidpsias cirurgicas de
diferentes lobos pulmonares de pacientes com
pneumonia intersticial usual/fibrose pulmonar idiopatica

Jose Julio Saraiva Gongalves, Luiz Eduardo Villagca Ledo, Rimarcs Gomes Ferreira,
Renato Oliveira, Luiz Hirotoshi Ota, Ricardo Sales dos Santos

Abstract

Objective: To evaluate the differences between surgical biopsies of distinct lung lobes in terms of the histopathological
features of usual interstitial pneumonia, using a semiquantitative score. Methods: We selected all of the patients
diagnosed with idiopathic pulmonary fibrosis and submitted to surgical biopsy in two distinct lobes between 1995
and 2005 at the Hospital Sdo Paulo and other hospitals operated by the Federal University of Sdo Paulo. In the
histological evaluation of the specimens, we used a semiquantitative method based on previous studies, assigning
a score to each of the biopsied sites. Results: In this sample of patients, we found no statistically significant
differences that would alter the stage of the disease, based on the score used. This finding was independent of
the biopsy site (middle lobe or lingular segment). Conclusions: No significant histological differences were found
between the lung lobes studied. The definitive histological diagnosis of usual interstitial pneumonia did not alter
the stage of the disease.

Keywords: Lung diseases, interstitial; Pulmonary fibrosis; Thoracic surgery; Pathology;
Thoracic surgery, video-assisted.

Resumo

Objetivo: Avaliar as diferencas histologicas da pneumonia intersticial usual entre bidpsias cirurgicas de lobos
pulmonares distintos, utilizando um escore semiquantitativo. Métodos: Foram selecionados todos os pacientes
com o diagnostico de fibrose pulmonar idiopatica e submetidos a biopsia cirirgica em dois lobos distintos no
Hospital Sdo Paulo e em hospitais afiliados da Universidade Federal de Sdo Paulo, no periodo entre 1995 e 2005.
Foi utilizado um método semiquantitativo na avaliacdo histoldgica dos espécimes, com base em estudos prévios,
aplicando-se um escore para cada local submetido a biopsia. Resultados: Nenhuma diferenca estatisticamente
significante foi encontrada nesta amostra de pacientes que viesse alterar o estagio da doenca, com base no escore
utilizado. Este achado foi independente do local da biopsia (lobo médio ou segmento lingular). Conclusdes: Nio
foram observadas diferencas histoldgicas significantes entre os lobos pulmonares estudados. O diagndstico histo-
l6gico definitivo de pneumonia intersticial usual ndo alterou o estdgio da doenca.

Descritores: Doencas pulmonares intersticiais; Fibrose pulmonar; Cirurgia toracica; Patologia;
Cirurgia toracica video-assistida.
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Introduction

The clinical diagnosis of idiopathic pulmonary
fibrosis (IPF) is associated with the histopatho-
logical pattern known as wusual interstitial
pneumonia (UIP).") The mean survival, after IPF
has become established, ranges from two to six
years.” More than 50% of patients with 1PF die
within two to three years after diagnosis,” as
a consequence of complications resulting from
the severe restrictive ventilatory defect, for which
there is currently no satisfactory treatment.” In
Brazil, data on the incidence and prevalence of
the disease are scarce.” However, based on a
Latin-American study, it is estimated that there
are 2,225 new cases in men and 1,416 in women
per year in the state of Sdo Paulo alone. The
mortality rate in the south of Brazil was reported
to be 0.48/100,000 population in the 1990s.”

One of the significant histological char-
acteristics of UIP is its temporal and regional
heterogeneity, that is, the presence of areas of
recent aggression in close proximity to regions
of healing, together with apparently normal
lung parenchyma.© Therefore, the criteria for
this diagnosis, from a histopathological stand-
point, are findings of fibrosis, limited chronic
inflammation, honeycombing, fibroblastic foci
and architectural remodeling of the acini and
lobes.”

Since UIP has a heterogenous aspect, from
a histological and tomographic standpoint,
it cannot be adequately represented even in
surgical biopsy specimens. This suggests that
the site to be biopsied should be selected with
caution, since the quality of the biopsy influ-
ences the diagnostic yield and the accuracy of
disease staging. However, in the current litera-
ture, there is no consensus regarding the biopsy
site, the ideal size of the lung parenchyma
samples to be obtained or the number of such
samples needed.®'? Nor is it known what influ-
ence these factors have on diagnosis or disease
staging. Existing studies using semiquantita-
tive techniques for histopathological analysis to
evaluate biopsy samples obtained from distinct
lung lobes present conflicting results.®-'? As was
observed, patients with TPF make ideal subjects
in which to study the disparate histopatholog-
ical alterations in a given patient, lung or lobe,
as well as in contiguous areas.

The sensitivity and specificity of surgical
biopsy are, on average, over 90%.” The objec-

tive of this study was to evaluate the differences
between surgical biopsies of two lung lobes,
such as the lingular segment and the middle
lobe, in terms of the histopathological features
of UIP, using a semiquantitative score.

Methods

This was a retrospective study of 89 surgical
lung biopsies (in 59 patients) performed, at the
Hospital Sdo Paulo and other hospitals oper-
ated by the Universidade Federal de Sdo Paulo
(UNIFESP, Federal University of Sio Paulo),
between 1995 and 2005. All of the samples
selected had been categorized histopathologi-
cally as being consistent with a diagnosis of UIP.
The inclusion criteria were as follows: histopatho-
logical diagnosis of UIP and surgical lung biopsy
of two lobes, one of which was the middle lobe
or the lingular segment. The following exclu-
sion criteria were applied: interstitial diseases
secondary to collagenosis; exposure to chemical
agents; other interstitial diseases; and diag-
nostic discordance between the biopsied lobes,
even if the final clinical and radiological diag-
nosis was 1PF. The project was approved by the
UNIFESP Research Ethics Committee (Protocol
no. 1.063/05).

All of the lung tissue specimens were collected
by video-assisted thoracoscopy or anterior mini-
thoracotomy. The histological sections were
stained with H&E and Masson’s trichrome. The
pathologist was blinded to the biopsy site and
patient identity.

The semiquantitative technique used in
the histological analysis of the lung biop-
sies was based on the original description by
Cherniak et al.0>'® that was later validated by
Hyde et al.,"” who demonstrated the concord-

Table 1 - Characteristics of the sample.

Characteristic All surgical Study
patients group
Number of patients 59 16
Number of biopsies 89 32
Gender, male/female 45000/55% 56%0/44%
Minimum age, years 34 31
Maximum age, years 76 75
Age, years (mean £ SD)  58.3+9.6  55.5% 12.0
Concordant biopsies, n 44 32
Discordant biopsies, n 9 0
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ance between this technique and the classical
technique of quantitative morphometry. Other
research centers in Brazil have published their
experience using the same score, confirming
previously published findings.('®)

For the use of this score, three main criteria
for quantification were established: a) exuda-
tive/inflammatory changes; b) fibrotic/reparative
changes; and c) airway changes. These altera-
tions were quantified using a scale ranging from
0 to 5 for criteria a and b, together with a scale
ranging from 0 to 2 for criterion c.

The level of statistical significance was set at
5% (0. = 0.05). The program Statistical Package
for the Social Sciences, version 13.0 (SPSS Inc.,
Chicago, 1L, USA) was used for this analysis.

Results

Of the 59 patients selected, 28 were excluded
for having had only one site biopsied. Another
9 patients had discordance between the lobes:
3 due to mnonspecific interstitial pneumonia;
3 due to an unclassifiable pattern; and 3 due to
the fact that they had only emphysema in one
of the lobes. Of the remaining 22 patients, 4 had
had two specimens collected from the same lobe
and 2 were excluded for having been submitted
to biopsies that were performed on the same
side (the right) but did not include the middle
lobe.

Therefore, 16 patients (32 biopsies) fully met
the inclusion criteria established. The statistical
analysis was performed during this patient selec-
tion, and patients were divided into four groups
according to the biopsy site.

There were no significant differences between
the sides (right or left lung) in terms of age,
gender or other characteristics of the patients
(Table 1). Regarding the other variables, the
lobes studied proved to be statistically different
only in terms of the presence of fibroblastic
foci (p = 0.011, Table 2). We found statistically
significant differences for the variable “fibrob-
lastic focus”, this finding being significantly
more common in the left lower lobe samples
than in those obtained from the other sites.

No significant differences were found in
terms of the other factors evaluated, regardless
of the biopsy site. The differences found did not
alter the overall disease staging.
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Table 2 - Analysis of the statistical significance of the
differences among all of the lung lobes biopsied.

Variable Site  Mean SD p*
Extent of ML 3.00 0.76  0.495
cellularity RLL  3.13  0.64

LIG 2.63 0.74

LLL 2.88 0.64
Intensity of ML 3.00 0.76  0.572
cellularity RLL 3.25  0.71

LIG 2.75 0.71

LLL 2.88 0.83
Alveolar ML 1.75 0.89 0.531
metaplasia RLL 250  1.20

LIG 2.13 0.99

LLL 2.50 1.20
Desquamation ML 2.25 0.71 0.607

RLL 2.50 0.53

LIG 2.50 0.76

LLL 2.75 0.71
Fibroblastic ML 1.75 0.46 0.011
focus RLL 2.00 0

LIG 2.63 1.19

LLL 2.88 0.64
Interstitial ML 3.00 1.20  0.923
fibrosis RLL  3.13  0.99

LIG 3.38 0.92

LLL 3.13 0.83
Cysts ML 2.00 1.20  0.764

RLL 2.25 1.16

LIG 2.13 1.25

LLL 2.63 1.19
Smooth muscle ML 2.00 1.41 0.979
hyperplasia RLL 213 0.99

LIG 2.25 1.04

LLL 2.25 0.89
Myointimal ML 2.38 1.19 0.604
thickening RLL 3.13 0.35

LIG 2.88 0.83

LLL 3.00 0.93

ML: middle lobe; RLL: right lower lobe; LIG: lingula; and
LLL: left lower lobe. *Kruskal-Wallis test.

Discussion

In the literature, there is disagreement
regarding the site of choice for surgical lung
biopsy. Studies conducted in the 1960s and
1970510122021 described pathological sequelae,
such as fibrosis and vascular alterations, in the
lung interstitium in biopsies of the middle lobe
and lingular segment. These findings could affect
diagnosis and disease staging even in patients
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Figure 1 - HRCT scan of a patient with usual
interstitial pneumonia.

without active disease."” A comparison of the
distinct biopsied lung sites was not performed,
nor was a histopathological analysis to evaluate
the effect of these findings on 1PF staging.
Nevertheless, certain sites were disregarded as
options for biopsy and began to be excluded
by specialists in interstitial diseases. Although,

Figure 2 - Distribution of the disease in the
parenchyma.

in subsequent studies,>?%?? it was stated that
there was no unequivocal scientific evidence for
this restriction, the prejudice against biopsies of
such sites remained.

The semiquantitative technique used in the
present study, a technique previously described
by Cherniak et al.''® and Hyde et al,!” is
widely accepted among pulmonary pathologists,
being the only one developed for this purpose
that has been validated in multiple centers. The
choice of this technique had a negative impact
on the study: it limited the study to only the
UIP pattern, requiring that the pattern be neces-
sarily that of UIP for the comparison of the
two sites studied. This led us to exclude many
patients with discordant findings in view of the
technical impossibility of assigning this score to
other findings, such as nonspecific interstitial
pneumonia.

The histological diagnosis of UIP is based
on a series of characteristics of distribution
of the disease, defining a histopathological
pattern.?® The size of the lung tissue specimen
is related to the depth of the sample in the
lung parenchyma. A lung biopsy should present
the peripheral, subpleural region as well as the
central or medullary region of the lung. Another
recommendation is to obtain a sample of the
area of transition between the clearly diseased
region seen on HRCT scans and the apparently
normal region.?? An excellent evaluation of the
entire lung parenchyma is possible using HRCT,
which is routine practice in the initial evaluation
of interstitial lung diseases.®® Currently, HRCT is
used as a routine test in the preoperative period
of any surgical lung biopsy (Figure 1). With
reasonable accuracy, HRCT allows the selection
of ideal sites at distinct stages of the disease in
the lung parenchyma to be biopsied.

For most thoracic surgeons, the middle lobe
and the lingular segments are anatomically easy
to resect, either by mini-thoracotomy or by
video-assisted thoracoscopy. In the other lung
segments, the collection of samples involving the
central and peripheral regions is made difficult
by the need to cut an appropriately sized wedge
in the parenchyma. In order to obtain a standard
sample of this type, the wedge should reach a
depth of more than 2 cm, the mean thickness of
the peripheral lung region (Figure 2).

The collection of lung tissue from the middle
lobe and lingular segment permits samples with
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satisfactory volumes to be obtained, and closure
typically requires the use of only an endoscopic
stapler or a single suture line. The high cost of
endoscopic staplers has been a limiting factor for
the use of video-assisted thoracoscopy in lung
biopsies in our country. An additional advantage
described in the literature is the lower inci-
dence of postoperative bronchopleural fistulae
after biopsies of the middle lobe or lingular
segment.?®

The UIP pattern is quite characteristic, with
more severe disease in the subpleural region of
the lung, frequently already at more advanced
stages of the disease, with areas of honeycombing.
Shallow biopsy depth allows only a peripheral
representation of the lung parenchyma. In these
situations, there is a predominance of chronic
alterations that lead the pathologist to define
the profile as terminal lung, without histopatho-
logical criteria for UIP or any other characteristic
pattern that might have led to this situation.

Fibroblastic foci have been reported
as an isolated factor for a worse prognosis in
IPF.%27:28 1n this study, this finding was signif-
icantly more common in the left lower lobes.
However, one group of authors, having found
no such association, questioned the prognostic
value of fibroblastic foci in isolation.”

In the present study, there was a predomi-
nance of males in the group submitted to
biopsies on the left side, in which the mean age
was also higher, although neither difference was
significant. Factors such as age and gender have
also been associated with a worse prognosis in
1PF,823) and these factors could be the cause of
this finding.

Currently, the objective is to find a way to
quantify the findings in UIP and to stage the
interstitial lung disease, based on the lung tissue
collected in the biopsy. No matter how repre-
sentative the parenchyma is in the biopsy, there
will always be questions regarding the true stage
of the disease.

After the release of the 2002 American
Thoracic Society/European Respiratory Society
consensus, in which the clinical, pathological and
radiological diagnosis is considered a criterion for
the diagnosis of UIP, there was a marked reduc-
tion in the number of lung biopsies performed.
The consensus remains controversial for some
researchers, since biopsy can be foregone in only
50% of the patients.?” Nevertheless, at some
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health care facilities, the clinical, pathological
and radiological diagnosis has been sufficient as
the inclusion criterion in clinical studies of 1PF.
In our opinion, clinical studies should involve
patients whose diagnosis was confirmed by
surgical biopsy of various lung lobes.

Video-assisted thoracoscopy allows the
collection of various satisfactory samples and
has lower postoperative morbidity, since it
allows earlier hospital discharge at some health
care facilities and dispenses with the use of chest
tubes in the postoperative period. In the near
future, there will be a progressive reduction in
the incisions used to access the pleural space
in diagnostic procedures and an even greater
reduction in hospital stays, since biopsies will be
performed on an outpatient basis, as well as a
lower rate of chest tube use, contributing to the
reduction in morbidity and mortality.C?

In some situations, biopsies of the middle
lobe and lingular segment have advantages over
biopsies of other sites due to their anatomical
characteristics. The volume and depth of a lung
biopsy is known to affect the diagnostic yield
and the quality of the biopsy in interstitial lung
diseases. In this respect, the middle lobe and the
lingula provide adequate volume and depth for
histological evaluation.

In our sample of patients submitted to
surgical biopsy of the middle lobe and lingular
segment, there were no alterations that could be
specifically attributed to these sites or that could
affect disease staging, based on the semiquanti-
tative score used. Therefore, we recommend that
the clinical and surgical teams involved in diag-
nosing the patient evaluate HRCT scans in order
to select the biopsy site during the preopera-
tive period. Collecting multiple biopsy samples
increases the diagnostic yield and makes it
possible to stage the interstitial disease more
accurately.
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