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Bronchoscopic techniques performed for the diagnosis
of endobronchial lesions include bronchial biopsy and some
accompanying cytological procedures such as needle aspi-
ration and bronchial washing or brushing. Some combina-
tions of these techniques are reported to increase diagnostic
yield for lung cancer [1–14]. Harvesting cellular debris shed
from cytological or histology specimens has proven useful
in some respiratory diagnostic procedures, such as trans-
thoracic needle aspiration [15], bronchoscopic needle as-
piration [16] and brushing [17, 18]. The saline solution used
to rinse and handle the specimens in these procedures is
cytologically examined. Examination of rinse fluid from
bronchial biopsies, however, has only been mentioned once
in the literature, in 1975 [4]. This study, therefore, tested the
value of this apparently forgotten cytological technique,
which can be used routinely whenever bronchial biopsies
are performed and would, therefore, be cost-effective if
shown to improve diagnostic yield.

Materials and methods

This study was carried out on 93 consecutive patients
suspected of having pulmonary neoplasms who were re-
ferred to the authors' university hospital for bronchoscopy.

Flexible bronchoscopy was performed transnasally with an
Olympus 200 (Olympus, Tokyo, Japan) or a Pentax 15X
(Pentax, Tokyo, Japan), under topical 2% lidocaine and i.v.
midazolam (0.07 mg·kg-1) anaesthesia. All patients had
single endobronchial lesions suspected of being malignant
and were sampled with 2 mm Olympus alligator jaw for-
ceps to obtain at least three specimens from each case.
Based on their endoscopic appearance, endobronchial les-
ions were classified as having either direct (endobronchial
tumour, exophytic and irregular mucosa) or indirect signs
of malignancy (inflamed mucosa, extrinsic compression).
Bronchial washings were routinely collected for cytology.
No brushing was performed as this technique is employed
in the authors' hospital only for visible lesions that cannot
be reached with the biopsy forceps.

The biopsy specimens obtained were initially placed in
5 mL of balanced salt solution. When flexible broncho-
scopy was finished, all tissue fragments visible to the naked
eye were gently removed with tweezers forming part of the
same endoscopic respiratory unit and transferred to an-
other plastic medicine cup for fixing in 10% buffered for-
malin to undergo histopathological examination. The 5 mL
rinse fluid, now containing cells shed from all the bron-
chial biopsy specimens, was sent to the laboratory within

Cytology of bronchial biopsy rinse fluid to improve the diagnostic yield for lung cancer. A.
Rosell, E. Monsó, L. Lores, X. Vilà, M. Llatjós, J. Ruiz, J. Morera. ERS Journals Ltd
1998.
ABSTRACT: Sampling techniques are combined during bronchoscopy to increase
the diagnostic yield for endobronchial malignant tumours. Bronchial biopsy provides
the definitive histological diagnosis in most cases, but accompanying cytological pro-
cedures such as washing, brushing, needle aspiration or imprint cytology can increase
diagnostic yield. In this prospective study, a different cytological technique, that could
enhance the diagnostic yield of bronchoscopy without increasing its time or cost, was
tested.

Flexible bronchoscopy was performed in 93 patients suspected of having pulmon-
ary neoplasms. Bronchial biopsies were initially placed in a balanced salt solution.
When bronchoscopy was finished, all visible tissue fragments were removed and plac-
ed in formalin to undergo histopathological examination and the rinse fluid was sent
for cytological examination. Washing was performed routinely but no cytological brush-
ing was employed.

Eighty-two patients had final diagnoses of malignant neoplasm. In four (4.8%) of
these patients, the only positive result came from the cytological examination of the
bronchial biopsy rinse fluid. No false-positive results were found. The agreement with
the histological results was 81.8%. The addition of bronchial biopsy rinse-fluid exam-
ination increased the sensitivity of bronchoscopy from 65.8% to 70.7% (McNemar's
p=0.009).

The cytological study of bronchial biopsy rinse fluid offers reliable positive results
in an additional 4.8% of cases, thus enhancing bronchoscopic diagnostic yield for mal-
ignant endobronchial tumours while neither prolonging the procedure nor increasing
costs.
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1 h of specimen collection, before autolysis could take place,
then processed in the cytospin (Shandon®; Shandon, Zeist,
Holland) and finally stained by Papanicolau's cytological
method.

The specimens were classified as benign, dysplastic, sus-
picious or positive with respect to malignancy. The posi-
tive smears were then typed as adenocarcinoma, squamous
cell carcinoma, small cell carcinoma, large cell carcinoma,
nonsmall cell carcinoma, undifferentiated carcinoma and
metastatic carcinoma. The cytological and histological spe-
cimens were evaluated independently, with the cytopatho-
logist blinded as to the histological results, and vice versa.
For the purpose of this study, dysplastic and suspicious re-
sults were considered negative to avoid false positives.

All statistical tests comparing the sensitivity of broncho-
scopy techniques used two-sample tests for matched-pair
data (McNemar's test).

Results

Of the 93 patients, 82 had final diagnoses of malignancy
(by positive specimens from bronchoscopy, transthoracic
needle aspiration, surgery or autopsy). The other 11 pa-
tients were diagnosed with pneumonia (four cases), tuber-
culosis (three), bronchiectasis (two), mycobacteriosis (one
case) and bronchiolitis obliterans (one).

Bronchoscopic biopsies were positive in 48/82 patients.
Fifty-eight patients had direct endoscopic signs of inva-
sion, with positive biopsies in 77.5% of them, while 12.5%
in the group with indirect endoscopic signs of invasion
had positive biopsies for cancer. Cytological specimens sig-
nificantly increased the sensitivity of bronchoscopy, as in
10 patients the final diagnoses were provided by washings
and/or rinse fluid of bronchial biopsies (fig. 1). The final
diagnostic yield of bronchoscopy increased from 58.5 to
70.7% (table 1).

The malignancy results for all biopsies and rinse-fluid
cytology are shown in table 2. There was a high degree of

agreement in positivity (33/82) as well as negativity (26/
82) between the two diagnostic techniques, indicating an
accuracy of 71.9% (59/82). The sensitivity and specificity
of the rinse fluid technique were 50 and 100%, respec-
tively. The positive predictive value was 100% and the neg-
ative predictive value was 21%.

The combination of a positive biopsy and a negative
rinse-fluid cytology result (15 cases) occurred mainly in
cases of nonsmall cell carcinoma (eight squamous, two
adenocarcinoma, two small cell carcinoma, two undiffer-
entiated and one melanoma). A positive rinse-fluid cytol-
ogy result, along with a negative biopsy, was found in
eight out of 82 (9.7%) patients, four of whom also had
positive bronchial washings. None of the other four
patients, for whom rinse-fluid cytology results were the
only evidence for malignancy, had false-positive results,
as cancer was confirmed in all of them by late obtention of
histological evidence (three during surgery and one by
autopsy). The bronchoscopic appearance of the lesions
was: indirect signs of malignancy in three and direct signs
of malignancy in one. Their cytological diagnoses were:
two adenocarcin-oma, one undifferentiated carcinoma and
one nonsmall cell carcinoma. The sensitivity for diagnosis
of cancer in-creased from 65.8 to 70.7% (McNemar's
p=0.009) (table 1).

Comparing the diagnoses by positive bronchial biopsy
and positive rinse-fluid cytology, it was found that, in 27
out of 33 (81.8%) the histological findings agreed fully
with the cytological results. Rinse-fluid cytology gave the
correct histopathological group (nonsmall cell carcinoma
or small cell carcinoma), but with incorrect typing in four
cases and wrongly diagnosed one small cell pulmonary
carcinoma as a squamous carcinoma.

The quality of the bronchial biopsies was altered by nei-
ther the short time of suspension in the balanced salt solu-
tion nor the gentle manipulation with tweezers, according
to the pathologist's final description.
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Fig. 1.  –  Venn diagram showing the positive results for each technique,
presented with their coincidences. a) Bronchial biopsy; b) rinse-fluid
cytology; c) bronchial washing. The dark grey area represents the cases
in which all three procedures were positive. 

Table 1.  –  Sensitivity of forceps biopsy, bronchial wash-
ing and bronchial biopsy rinse fluid in flexible broncho-
scopy of endobronchial lesions for the diagnosis of cancer

Positive
specimens

n

Sensitivity for 
diagnosis of cancer

%

Bronchial biopsy
Washing
Rinse-fluid cytology
Bronchial biopsy plus washing
Bronchial biopsy plus
  rinse-fluid cytology
Bronchial biopsy plus washing
  and rinse-fluid cytology

48
27
41
54
56

58

58.5 (47.9–69.0)
32.9 (22.7–43.0)
50.2 (39.4–60.9)
65.8 (55.6–75.9)
68.2 (58.2–78.2)

70.7 (60.9–80.5)

Values shown in parentheses are 95% confidence intervals.
n=82.

Table 2.  –  Correlation between bronchial biopsy and
rinse-fluid cytology results in 82 patients with lung cancer

                 Bronchial biopsy
Rinse-fluid cytology Positive Negative

Positive
Negative

33
15

8
26
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Discussion

The examination of rinse fluid from bronchial biopsies
was first mentioned by ZAVALA [4] as early as 1975. This
author published a broad description of all diagnostic tech-
niques performed during flexible bronchoscopy on the
largest series of patients at that time. Nevertheless, this te-
chnique was not analysed separately from the others, so
that no conclusion as to its particular diagnostic yield can
be reached from that paper. The technique has not been fur-
ther described as being used in bronchoscopy until now.

In the present study, the cytological analysis of the rinse
fluid from bronchial biopsies increased the sensitivity of
the diagnosis of cancer by 4.8% (from 65.8 to 70.7%,
McNemar's p=0.009), meaning that for four out of 82 pa-
tients, in whom lung cancer was diagnosed, the only posi-
tive result for malignancy was that provided by bronchial
biopsy rinse fluid. These cells are probably at the bound-
ary between normal tissue and the tumour. This cytologi-
cal technique (based simply on collecting cells shed from
the biopsy specimen) involves no additional time or ex-
penditure during bronchoscopy, obtains a specimen from
the precise endoscopic site of the abnormality and has an
absolute specificity for malignancy and a good agreement
with histological typing (81.8%).

The apparently low percentage of positive bronchial biop-
sies is similar to published data, when only true endobron-
chial lesions are considered and extrinsic compression is
excluded. GELLERT et al. [19] found 78.6% positive in the
group of true endobronchial lesions and 26.8% when only
indirect signs of malignancy were considered. MINAMI et al.
[20] classified endobronchial lesions according to the cri-
teria of the Japanese Lung Cancer Society, finding a rate
of positive results for epithelial lesions of 97% and for
extramural lesions of 25%. In the present study, the rate of
positive results for true endobronchial lesions was 77.5%,
but only 12.5% in lesions with indirect signs of neoplastic
invasion.

Cytological techniques known to enhance the diagnos-
tic yield for a visible tumour in bronchoscopy include im-
print cytology, needle aspiration, brushing and bronchial
washings. Imprint cytology is used with good results, mainly
with larger biopsy specimens. Some authors have applied
this technique to bronchial biopsy, removing the tissue
from the forceps and rolling it over the surface of a glass
slide. POPP et al. [10] found that this procedure yields a
higher number of positive results than does forceps biopsy
histology (84.9 versus 62.9%); however, no other authors
have reported using this technique in the last 10 yrs. This
technique is considered to be unsuitable for bronchial biop-
sies, as tissue can be damaged during the smear manoeu-
vre. When tumours are vascular, highly necrotic or have
submucosal proliferation it is useful to obtain a cytologi-
cal specimen by needle aspiration, which yielded diagnos-
tic information in 92% of a recent series [14]. Other than
these indications, the practice of needle aspiration for
endobronchial lesions is not recommended. Brushing, in
contrast, is commonly used, even though findings of mal-
ignancy are low, when other bronchoscopic procedures
give negative results. The percentages reported range 0
[8] to 4.8% [5]. Additional drawbacks to brushing are that
it prolongs the bronchoscopic procedure, can cause bleed-
ing and makes the procedure more expensive, as each dis-
posable brush cost US$9–10.50 in 1996 [1, 21]. Brushing,

however, remains a good candidate for sampling lesions
that cannot be taken by forceps biopsy. Finally, bronchial
washings are performed routinely because they are easy to
collect, provide material suitable for both cytological and
microbiological study and have a rate of positive diagno-
sis of central tumours ranging 46 [8] to 88.5% [22]. The
incremental sensitivity over endobronchial biopsies ranges
4.8 [1] to 19% [22]. In the present study, bronchial wash-
ings were positive in 27 out of 82 (32.9%) patients and
gave the only positive result for malignancy in two (2.4%)
cases. Brushing, needle aspiration and imprint cytology
are taken from the exact site of a suspected tumour, giving
them an advantage over bronchial washings, a procedure
in which collected secretions can emerge from different
sides of the bronchial tree or even be contaminated with
oropharynx-aspirated secretions. Cytological examina-
tion of bronchial biopsy rinse fluid is also precise regard-
ing the site.

Based on these findings of increased diagnostic yield for
central malignant tumours, it is suggested that this inex-
pensive and nontime-consuming rinse technique be applied
routinely during bronchoscopy. It may be a good alterna-
tive to bronchial brushing in the diagnosis of central le-
sions.
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