THE CHIBA NEEDLE FOR PERCUTANEOUS

'LUNG BIOPSY
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ABSTRACT

in the diagnostic work-up of fung lesions, percutaneous aspiration biopsy using a fine needle has gained wide acceptance.
The very fine simpie Chiba needie is recommended as the needie of choice. This is based on a personal experience of 440
patients. The diagnostic accuracy is very comparabie to published series in which needles of larger sizes and specialis-
ed makes were used. In addition, the complications from this simple universal needte are milder and lower in incidence,
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INTRODUCTION

Percutaneous lung biopsy by needle aspiration has been firmly
established as an excellent procedure for histologic and
bactericlogic verification of pulmonary lesions'- 8, including
hilar and mediastinal masses™". Itis particularly useful in the
confirmation of lung malignancy with an accuracy well above
B0%. Needles of various make and sizes are being used in the
attempt to obtain an aspirate large enough for cytologic
diagnosis and cell typing. The objective is to use the smallest
needle in achieving the highest accuracy andlowest complica-
tions rate and extra fine needles for agpiration biopsy'2' are
now favoured.

We wishto report a very satisfactory personal experience
using the very fine Chiba needle’s and to advocate the use of
this needle for routine percutaneous aspiration lung biopsy for
suspected malignant mass iesions.

PATIENTS AND METHOD

This is a personal series by the authors undertaken at the
Singapore General Hospital, Mount Elizabeth Hospital and The
Diagnostic X-ray Centre from July 1977 to December 1985,
Clinical colleagues were invited to refer cases which were
clinically or radiclogically suspected of lung malignancy. The
service gained appreciation quickly as the results were very
rewarding right from the beginingé. Later, suspected infective
lesions were also referred for both bacteriological confirmation
and the exclusion of malignancy. There was no selection of
patients and even those with chronic lung disease were ac-
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cepted. The end result was bhased on cytological or bacteriologic
identification which formed the basis forimmediate treatment.
An attempt was also made tocelltype the malignancy since the
aspirate was found to be adequate. The ralte of false positive
diagnosis is presumed to be negligible and positive cytologic
diagnosis was considered definitive and led directly to treat-
ment. It was impractical under our circumstances to counter-
check our results with long-term follow-up or histological proof
from surgery or autopsy. .

There were 440 patients with 320 males and 120
females. They were in the older age group with 74% above
50 years and 53% of the total case were above 60 years.
A wide range of lesion size and distribution in the lungs were
encountered, Lesion size 0-2 cm (32 case)>2.4cm (163),
> 4-6¢m (130), > 6 om (115). The distribution was right upper
zone 94 cases, right mid-zone 69, right lower zone 55, left
upper zone 66, left mid-zone 48, left lower zone 32, right
hilum-right paramediastinum 30, left hilum-left
paramediastinum 16, right apex 15, left apex 15. Ten patients
had a repeat biopsy because of a poor yield, non-cooperation
or eguivocal result.

The Chiba needle was employed because of its fine
make. It is currently the needle of choice in percutaneous
transhepatic cholangiography. Itis a simple, flexible, thin-wali
spinaltype needle of 0.7 mm outer diamer and 0.5 mm inner
diameter with a bevel angle of 30°. '

The method is essentially similar to the mogiern technigue
of percutaneous aspiration lung biopsy expounded by Dahlgren
and Nordenstrom?2 in 1966. Because discomfort is so minimal,
sedation is almost never given. The lesion is localized by
fluoroscopy and a direct vertical approach with the shortest
distance to the lesion is used. Apical lesions are biopsiedin the
prone position to avoid the brachial plexus. The needle is ad-
vanced in a smooth swift stroke during suspended respiration.
Itwas not the practice to advance the needie in steps with inter-
mittent fluoroscopy. The depth is judged and contact with the
lesion is realised on feeling the change in resislance. The posi-
tion s also confirmed by the principie of parallax. Biplane
fluoroscopy is ideal in confirming the position of the needle tip
butis not necessary. However, itis ofimmense help in small soft
tumours. The stylet is removed and with a 20 ¢.c. plastic syringe
tightly attached, strong manual suction is applied continuous-
ly as the needle is moved back and forth with rotation 4 to 6times
over a distance of 1 10 3 cm. Suction is then released and the
needle swiftly removed. Respiration is suspended whenever the
needle is moved.

The aspirated material is expressed onto glass slides to
make direct smears which are immediately fixed in 95% ethyl
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alcohol. On occasions where fragments of tissue or blood clot
are of appreciable size, they are placed in buffered formalin and
submitted for paraffin enbedding and tissue sections. The
direct smears are stained with Papanicolaou stains and
cytologically examined for the presence of malignant celis.
Where the lesion is suspected of being infective, some of the
smears are stained for the identification of micro-organisms e.g.
acid fast bacilli or fungi, using the Ziehl-Nielsen stain or Periodic
Acid Schiff stain respectively. Aspirate diluted with saline can
also be sent for bacteriologic culture.

The patient s fluoroscoped for complications immediately
after the biopsy. For an out-patient, an erect chest film is taken
before discharge after 1-3 hours observation. In-patients are
observed and discharged the next day after a chest x-ray. The
biopsy was practically performed on anout-patient basis inthe
Jatter half of the study. The patient was only admitted if the post-
biopsy pneumothorax was worrisome.

RESULTS

The aim of cytologic evaluation was firstly to confirm the
presence of amalignant neoplasm and secondly to determine
the cell type of the tumor.

A cytologic diagnosis of malignancy was made in 278
patients or 63% of the total number of 440 patients (Table 1). In
16 cases there was cytologic suspicion of malignancy present
but the material aspirated was inadequate for a confident
diagnosis of malignancy and a diagnosis of “suspicious for
malignancy” was made. The remaining 146 patients were found
to have benign lesions with the majority of an inflammatory
nature. Eighteen of these inflammatory cases showed the
presence of acid-fast bacilli indicating the lesion 1o be tuber-
culous in nature. There were three fungal coin lesions; twowere
cyptococcosis and ane aspergillosis. Other benign conditions
included a sclerosing hemangioma, a pleuro-pericardial cyst
and a localized herniation of liver tissue. Thus a confident
diagnosis could be made in 96% of cases evaluated of which
63% of the total number turned out to be a primary or secon-
dary lung malignancy.

An attempt at histologic typing (Table 2) was made in evety
case where a malignant diagnosis was made. The evaluation
criteria of the histologic type of cells were based on cytological
criteria elucidated by Koss!? and Johnston and Frable®*. The
cytologic type of well differentiated squamous cell carcinoma
and small cell undifferentiated carcinoma were identified
without much difficulty. However, as in other series2° more dif-
ficulty was experienced in attempting to type cells which lack-
ed sufficient differentiation to determine whether they were
derived from large cell carcinoma, adenocarcinoma, or poor-
ly differentiated squamous cell carcinoma.

Table 1. )
ASPIRATION LUNG BIOPSY — RESULTS

Cytologic Diaghosis Number of Cases (%)
Malignant tumor 278 (63%)
Suspicious formalignancy 16 (4%)
Benign and inflammator
et i 146 (33%)
Total 440 (100%)
Table 2.
ASPIRATION BIOPSY RESULTS ACCORDING
TO TUMOR TYPE.

Cytologic Typing of Number of
Malignant Turmor Cases
Squamous cell carcinoma 97
Small cell undifferentiated carcinoma 27
Large cell undifferentiated carcinoma 44
Adenocarcinoma 28
Carcinoma, type not specified 74
Plasma cell myeloma 3
Malignant Lymphoma 2
Soft tissue tumor 2
Carcinoid 5 1
Total 278

In spite of the older age group of patients encountered,
complications were relatively minor in severity and incidence.
Seventy-one patients (16.1%) suffered a pneumathorax, the ma-
jority of which were small and asymptomatic except for 9 patients
who were treated with a chest tube (2% of all patients). Thirty
(6.8%) patients had transierd minor hemoptysis. There was
minor pneumonediastinum with subcutaneous emphysemain
one patient whose biopsy was performed in the left hilar area.
Alithe patients tolerated the biopsy very well and most were sur-
prised it was that quick and not uncomfortable.

CONCLUSION

The advartages and accuracy of needle aspiration biopsy of
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Table 3.

INCIDENCE OF PNEUMOTHORACES

Publications No. of % Pneumothoraces
(Reference No.) Patients Needle Size (% Pneumothoraces Treated)
Sargent et (8) 350 16G, 18G 26.6(7.3)
Castellino and Blank {1) 82 18G 26 (13)

Lalli et al (4) 1223 18G 24.2(4.4)

Poe and Tobin (5) 95 18G Rotex 35 {5.8)
Sinner (6) 2726 19G, 20G 27.2(7.7)
Flower and Vierney (9} 287 199, 20G, Rotex |- 27 (M
Wescott (77) 422 20G 27 {10
Zornoza et al (14) 100 22G 14 ()

Zavala and Schoell (13) 50 | 24G, 25G 8 (4

Present Series 440 22G 16.1(2)




peripheral or central lung lesions are now well known. In a
nation-wide survey on closed biopsy techniques, which includ-
ed tissue core, trephine, bronchial brush and transbronchial
biopsies, Herman and Hessel® found aspiration biopsy tobethe
procedure of choice for evaluating neoplasticand inflammatory
lung lesions. In the diagnostic work up for malignancy, this is of
great time-saving potential when used early'2. The majority of
workers using this procedure befieve it is the quickest, leastpain-
ful and most economical way of establishing a diagnosis
histologically. The diagnosis is available within hours andthe
biopsy can be repeated within the same day if the result is
equivocal. The choice of a very fine needle has by now gained
wide acceptance. We strongly recommend the fine Chiba nee-
dle for the investigation of lung carcinoma andto extend its use
tocoverinfective lesions for specific bacteriologic confirmation.
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