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Abstract

Computed tomography (CT) guided percutaneous procedures like the fine needle aspiration cytology (FNAC) and fine needle aspiration biopsy
(FNAB) are reliable techniques for diagnosing various thoracic diseases. These modalities are used for diagnosis in suspicious lung, pleural,
mediastinal and vertebral and pulmonary lesions. The aim. We conducted a study in a Pulmonary Medicine Department of tertiary care hospital to
study the efficacy and safety of CT guided FNCA/FNAB in thoracic diseases. Methods. A retrospective study was conducted at a tertiary care center
with Information and Ethics committee permission within a total duration of two years. The study included patients presenting with following:
1) mediastinal mass lesions, 2) pulmonary solitary pulmonary nodules/masses, 3) pulmonary cavity, cyst and consolidation of undiagnosed etiology,
4) pleural mass, nodules, loculated collections, 5) extra-pulmonary and spinal tuberculosis suspects with pre/paravertebral abscess. Procedure
details, radiological images and pathological and microbiological reports were retrieved from case record book of patients available in department.
Results. Study population consisted of 108 patients. Neoplastic diseases were 85 (78.70%) and Non- neoplastic diseases 23 (21.29%). In neoplastic
diseases 78.82% patients had lung Cancer of which 85.07% non small cell carcinoma and 14.92% small cell lung cancer. Out of non small cell lung
cancer adenocarcinoma of lung was the commonest. The most common non neoplastic diseases was tuberculosis. CT guided biopsy procedure was
performed without any complications in 61.11%. The most common complication was pneumothorax (27.77%). The yield of CT guided biopsy was
98.14%. Conclusion. Percutaneous CT-guided lung biopsy is an effective, highly accurate, and safe method of obtaining tissue for the diagnosis of
indeterminate pulmonary lesions especially in neoplastic diseases and tuberculosis.
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Pesiome

UpeckoxXHbIe MPOLEAypbl MOA KOHTPOJIEeM KOoMIbioTepHoil Tomorpaduu (KT), TakMe Kak TOHKOMTOJbHAas aclMpallMOHHasi nurosorus (fine
needle aspiration cytology — FNAC) 1 TOHKOUTONbHAST acTIMpaliuoHHast ouorcus (fine needle aspiration biopsy — FNAB), SIBISIIOTCS HaIeKHBIMU
MeTOlaMU AMAarHOCTUKY Pa3IMYHbIX 3a00JIeBAHUI OPraHOB IPYIHOM KJIETKU. DT METOAbI UCIIOJIb3YIOTCS sl AMATHOCTUKU TOPaKeHU J1erkux,
TJIEBPBI, CPEIOCTeHMSI, TTO3BOHOYHUKA U JierkuX. Llebio rccienoBaHus, TpOBEACHHOTO B OTIEIEHUU ITyJIbMOHOJOTUH OOJBbHULIBI TPETUIHOTO
YPOBHS, sIBWIOCH onpenaeieHue apdektuBHocTr U 6e3omacHocth FNCA / FNAB non kontposiem KT mipu 3a0ojieBaHUSIX OPraHOB IPyaHOM
kJeTku. Marepuanbl 1 MeToabl. PeTpocnekTuBHOE MccienoBaHie MPOBOAUIOCH B TeUEHUE 2 JIET B LIEHTPE TPETUYHON MEIULIMHCKON MOMOLIN
¢ paspeniennst Komurera mo nagopmammu u 3Tuke. B riccienoBanme 66U BKITIOUSHBI CIIEAYIONTNE TTAIIUEHTHL: 1) ¢ HOBOOOPAa30BaHUSIMU CPEIO-
CTEHUsI; 2) C JIETOYHBIMM COJIMTAPHBIMU Y3J1aMU / HOBOOOpa30BaHUSIMU; 3) C MOJOCTSIMU, KUCTAMU M KOHCOJMIALIMEN B JIETKMX HEBBISICHEHHOM
9TUOJNIOTHH; 4) C TUIEBPATbHBIMU HOBOOOPA30BAHUSIMU, Y3€JIKAMU, OCYMKOBAHHBIMY CKOIUICHUSIMU; 5) C TUIEBPAJIbHBIMU MaccaMy, y3eJIKaMu,
OCYMKOBaHHBIMM CKOTUIEHUSIMU, MTOIO3PEHMEM Ha BHEJIETOUHbIN TYOEpKyJie3 1 TyOepKyJie3 TO3BOHOUHMKA C Tpe-, apaBepTeOpabHbIM abcLec-
coM. /laHHbIe 0 MPOBEAEHHOII MpOoLeaype, PEHTTEHOBCKUE CHUMKM, MAaTOJI0r0aHATOMUYECKUE U MUKPOOMOIOTUIECKIE OTYEThI ObLIU MOTyYeHbI
U3 UCTOpUil OoJie3HU, uMmerouuxcsl B otaeieHun. Pesyasratbl. Boibopky coctaBuiu 108 mauueHToB. OryxosieBble 3a00JI€BaHUST BbISIBJIEHBI
y 85 (78,70 %), neonyxonesbie — y 23 (21,29 %) nauueHtoB. Y 78,82 % mauueHTOB C OMyXOJEBbIMU 3a00JIEBAHUSIMU BBISIBJICH PaK JIETKOTO,
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y 85,07 % 13 HUX — HEMEJIKOKIIETOUHBIi, Y 14,92 % — METKOKJIETOUHBIN paK Jerkoro. ¥ 60JbHbBIX C HEMEIKOKIETOUHBIM PAKOM JIETKOTO Hanbo-
JIee 9acTo BCTpevaiach afeHoOKapImHOMa Jierkoro. Hanbosee 4acTeIM HEOTYXOJIEBBIM 3a00JIeBAHIEM SBJISUICS TyOepKyIie3. buorcus mom KoHTp-
oneM KT BbInonHeHa 6e3 Kakux-11bo ocioxHeHuit B 61,11 % cinydaeB. Haubosee yacthiM ocioxHeHreM (27,77 %) ObLI IMTHEBMOTOPAKC.
Buorncust non kontposem KT rno3Boauia ycTaHOBUTb quarHo3 B 98,14 % ciydaes. 3akmodyenue. UpeckoxkHasi GHOICHS JIETKOTO MO KOHTPOJIEM
KT sBnsietcst 9peKTUBHBIM, BHICOKOTOYHBIM 1 O€30TIaCHBIM METOIOM TTOJIyUeHUsT TKAHU JUTST IMarHOCTUKY HEeOTpeIeIeHHBIX MTOPaskKeHMI Jier-

KHUX, OCOOCHHO MIPU OIyXOJIEBBIX 3a00JeBaHUSIX U TyOepKyJese.

KnroueBbie ci0Ba: GMOTICHST TIOT KOMITBIOTEPHO-TOMOTPaUIECKUM KOHTPOJIEM, TOPaKaIbHbIE TOPaXeHUsT, d(PHEeKTUBHOCTb.

KondamkT unrepecoB. KoHMOIMKT MHTEpeCOB aBTOpaMU He 3asiBJICH.

DUHAHCOBBIIA. CHOHCOpCKaﬂ noaaceprKKa MCCII€A0OBaHUA OTCYTCTBOBAJIA.

MudopmuposanHoe coraacue. VccienoBaHne peTpoCieKTUBHOE, OI00PEHHOE KOMUTETOM T10 3THKE YUpEeKIeHUs. B COOTBETCTBUU ¢ NpaBujIaMu
PETPOCTIEKTUBHBIX UCCIEIOBAHMIA, ITOJYIEHUsT MH(MOPMUPOBAHHOIO COIIACKS Y MALIMEHTOB HE TPeOOBAIOCH.
BuaronaprHocT. ABTOpBI GJ1aroqapsT COTPYIHUKOB OTIAEICHUS MyJIbMOHOJIOTHH W PAIMOJIOTUHN 32 MIPENOCTaBIeHNe MAaTePUAIOB, HEOOXOIUMBIX

JUU1s1 HAITMCaHMS TaHHOM CTaTbH.

Hns uutuposanwust: Yrnar K., lapma C., Bepma P., [lecan V., [Ixomm [Ixx.M., bxapman P.H. Ouenka 3a6ojieBaHUiIT OpraHOB IPYIHOM KJIETKU C
TTOMOII[bIO OUOTICHU TIO]T KOHTPOJIEM KOMITbIOTepHOIi ToMorpacdun. [lyssmononoeus. 2022; 32 (4): 585—590. DOI: 10.18093/0869-0189-2022-32-

4-585-590

Computed tomography (CT) guided percutaneous proce-
dures like the fine needle aspiration cytology (FNAC) and
fine needle aspiration biopsy (FNAB) are reliable tech-
niques for diagnosing various thoracic diseases. The use
of CT guidance has improved the diagnostic yield and has
reduced the risk of complications. FNAC with 20 — 25 G
needle, first described in 1965 by Nordenstrom, provides
a cytological sample of exfoliated cells [1]. Several reports
have cited cytology to be less reliable in determining the cell
type in malignant lesions. This drawback can be obviated
through immediate on-site evaluation by a cytopathologist
but limited access of same has made the use of automated
cutting needles to obtain core tissue for histologic evalua-
tion a necessity. Core biopsy with 14 — 18 G cutting needle
was described first time in early 1980 and is an established
mode of evaluation for benign and malignant thoracic dis-
eases [2].

These modalities are used for diagnosis in various un-
diagnosed thoracic diseases like lung, pleural, mediastinal
and vertebral, para/pre-vertebral lesions; pulmonary le-
sions inaccessible to bronchoscopy or in which broncho-
scopic biopsies are non-diagnostic/contraindicated. Their
utility has been reported in previous literature [3 — 5]. The
case scenarios include:

» mediastinal mass lesions [6];
* pulmonary solitary pulmonary nodules/masses [7];
* pulmonary cavity, cyst and consolidation of undiag-

nosed etiology [8];

» pleural mass, nodules, loculated collections [9];
 spinal tuberculosis with pre/paravertebral abscess [10].

CT guided procedures can cause certain complications
like pneumothorax (8 — 64%) which is most common fol-
lowed by bleeding (2 — 10%) and local hematoma forma-
tion, hemoptysis, parenchymal hemorrhage, subcutaneous
emphysema, and rarely air embolism vasovagal syndrome
and tumor seeding. Poor respiratory functions, oncoopera-
tive patient, lack of safe access and uncontrollable bleeding
diathesis are contraindications of CT guided procedures.
The most significant risk factors affecting pneumothorax
are lesion size, depth and experience of the radiologist.
Risk factors impacting bleeding complications were lesion
size, lesion depth and absence of pleural effusions. These
are manageable in most and considering the benefit of
achieving the accurate diagnosis in evaluation of undiag-
nosed lesions CT guided procedures are an important part

of the diagnostic algorithm. We describe the efficacy and
safety of computed tomography guided fine needle aspira-
tion cytology/fine needle aspiration biopsy in evaluation of
various thoracic diseases.

Aims and objectives. We conducted a study in a Pul-
monary Medicine Department of tertiary care hospital to
study the efficacy and safety of CT guided FNCA/FNAB
in thoracic diseases.

Materials and methods

A retrospective study was conducted at a tertiary care cen-

ter with IEC (information and ethics committee) permis-

sion. The study included patients referred to the pulmonary

medicine department with the following:

* mediastinal mass lesions;

* pulmonary solitary pulmonary nodules/masses;

* pulmonary cavity, cyst and consolidation of undiag-
nosed etiology;

» pleural mass, nodules, loculated collections;

+ extra-pulmonary and spinal tuberculosis suspects with
pre/paravertebral abscess.

This study patients had undergone CT guided FNAC/
FNAB for various thoracic diseases over 2 year period.
Case record sheets were reviewed for clinical history and
examination details. Procedure details, radiological im-
ages and pathological and microbiological reports were
retrieved from case record book of patients available in
the department of pulmonary medicine in at a tertiary
care center.

The patients preparation and basic investigation like
chest X Ray, HRCT thorax, coagulation profile were as
per guidelines [11]. All procedures were performed under
local anaesthesia. A written consent was obtained after
explaining the procedure, possible complications and risk
versus benefits associated with the procedure. Most of the
procedures were done using a coaxial technique. A quick
core biopsy needle set (cook core biopsy needle or BARD
Mission Disposable biopsy needle) was used. Length of the
biopsy set (9, 15, and 20 cm) was taken depending upon the
depth of lesion. Mostly, an 18-gauge biopsy set was used;
however a 20 gauge set was used if chances of complications
were more. For aspiration, Chiba needle of varying gauge
and length were used depending upon the depth of lesion
and nature of sample. In general 5 — 6 core specimens were
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obtained by slight change of direction of outer needle so as
to sample different area. If core biopsy and aspiration (for
microbial cultures) were done using same outer guiding
needle, core biopsy was performed first and aspirations
later. The tissue sample were place in formalin for histo-
pathology and THC if required in case of suspension of
malignancy and normal saline for Acid fast bacilli culture
and sensitivity and GeneXpert. Aspirates were directly pro-
cessed for Microbial AFB culture and GeneXpert.
Diagnostic yield were analyzed for core biopsy with
or without Microbial specimens, as fine needle aspira-
tion cytology was performed in few cases. Diagnostic
yield was calculated by dividing the number of proce-
dures that resulted in diagnosis divided by total number
of CT guided biopsy procedures. Complications were
checked on table immediately for hemorrhage in from of
hemoptysis new ground glass opacities, pneumothorax
and later 6 — 8 hours after procedure the repeat check
scan procedure were done to detect the late complications
and progression of complications detected earlier in first
check CT scan. Complications were considered as minor
if they were managed conservatively and major complica-
tions if required active management like pneumothorax
needing chest tube drain insertion. Results were analyzed
with yield and complications. Diagnostic yield and com-
plication rates were calculated and were compared with
bronchoscopic findings if feasible. Statistical analysis was
done for the qualitative data using mean and percentages.
Study outcomes were:
» percentage of yield of lung, pleural diseases, mediasti-
nal, vertebral and paravertebral intrathoracic biopsies;
» percentage of complications of lung, pleural diseases,
mediastinal, vertebral and paravertebral intrathoracic
biopsies;
+ percentage of complications requiring intervention;
+ percentage of complications managed conservatively;
» comparison of CT guided procedure with percentage
of bronchoscopic findings if feasible;
» repeat procedure and their yield were noted whenever
applicable.

Results

Total 108 patients were enrolled in the study. Out of 108 pa-
tients, 89 (82.40%) were men and 19 (17.59%) were wom-
en who underwent CT guided biopsy for various thoracic
diseases. The male to female ratiowas M : F — 4.7 : 1. All
108 biopsies and aspirations were performed with a 64 —
slice Multiple detector CT scanner (Philips medical sys-
tems). Mean age of patients was 53.88 years with mean
age of male patients being 54.34 and female patients was
51.73 years. The Age distribution of patients who underwent
CT guided biopsy is given in Table 1.

Lesions were situated most commonly in the lung
(71/108), followed by Hilum (23/108), anterior medias-
tinum (5/108), middle mediastinum (5/108), posterior
mediastinum including paravertebral and prevertebral le-
sions (4/108).0ut of 108 patients 85 (78.70%) patients had
neoplastic diseases and 23 (21.29%) had non-neoplastic
diseases. Out of 85; 67 (78.82%) patients had lung cancer
and 5 patients had lymphomas (1 — Hodgkin’s lymphoma

Table 1
Age distribution of all patients who underwent CT guided
biopsy in thoracic disease

Tabauua 1

Pacnpedeaenue no 6o3pacmy nawuenmos c 3a604e6aHUAMU
0p2aH06 2PYOHOU KAeMKU, KOMOPbIM ObL1a BbINOAHEHA
ouoncus noo KOHmMpoaemM KOMNbIOMEPHOI momozpaghuu

Age Group Number of patients

0-10 0
1-20 7
21-30 4
31-40 6
41-50 8
51-60 36
61-70 39
71-80 7
81-90 1
91-100 0

and 4 — non-Hodgkin’s lymphoma), 1 — mature teratoma,
2 — sarcomas, 1 — spindle cell tumor, 3 — thymoma, 6 —
metastasic cancer to lung (2 — follicular thyroid cancer and
2 — metastasic adenocarcinoma of breast, 1 — metastatic
urothelial cancer from urinary bladder, 1 — metastatic renal
cell cancer). In lung cancer 57 (85.07%) patients had non-
small cell lung canceri.e. NSCLC and 10 (14.92%) patients
had small cell lung cancer. Out of NSCLC 28 (49.12%)
were Adenocarcinoma, 24 (42.10%) Squamous cell car-
cinoma, 1 (1.75%) Large cell lung cancer, 1 (1.75%) Ade-
nosquamous cell lung cancer, 3 (5.26%) other NSCLC. In
23 non-neoplastic diseases , on histology 12 patients had
caseating granulomatous inflammation, 1 — Bronchiolitis
obliterance organizing pneumonia, 1 — ILD- desquamated
pneumocytes, 1 — Degenerated necrotic tissue, 1 — hy-
datid cyst with aspergillus colonization, 1 — non-viable lung
parenchyma, 1 — hydatid cyst , 1 — pneumatic consoli-
dation, 1 — PMF-hylanized collagenous tissue and 3 had
pus aspiration. Out of 23 non-neoplastic diseases; 15 were
tuberculosis (12 cases — granulomatous inflammation and
3 pus aspirates). Of these 15 TB patients; 5 (33.33% of total
TB patients had MDR TB).

Biopsies from different lobes of lung, hilum and medi-
astinum were done. Out of 108 patients 66 (61.11%) had no
complication, 30 (27.77 %) patients developed pneumotho-
rax. Of them 19 (17.54%) developed mild Pneumothorax
that was managed conservatively, however 11 (10.185%)
developed major Pneumothorax that required intercos-
tal drainage. 2 (1.85%) patients developed hemothorax,
7 (6.48%) hemoptysis, 5 (4.62%) Pulmonary alveolar hem-
orrhage and 1 (0.925%) developed cerebral air embolism.
Out of 42 patients who developed complications; 3 patients
had more than one complications, at a time like 2 patients
had pulmonary alveolar hemorrhage along with mild
Pneumothorax and one patient had cerebral air embolism
with massive Pneumothorax. Cerebral air embolism man-
aged with hyperbaric oxygen therapy and anticonvulsants.
Complications rate was as follows: in Right UL — 38.46%,
Right LL including ML — 37.5%, left UL — 15.78%, left
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Table 2

Biopsies from different lobes of lung, hilum and mediastinum were done and their complications; n (%)

Tabauua 2

Buinoanennvte ouoncuu uz pasnuvix 00.1eil 1e2K020, 60pom ae2k020 u cpedocmerus u ux ocaoxcrenusi; n (%)

Complications of CT guided FNAC/FNAB in Thoracic disease

RUL RML RLL

Complications LUL LLL
Total No.

of biopsy 2% 3 13 19 10
No

complications 16 (61.5) 0 10(76.92)  16(85.89)  5(50)
T stss) 13y 2083 16526 200)
pneumothorax : : b .

Major

pneumothorax  * (158) 0 1(7.69) 1(5.26) 2(20)
Aleolar

hemorrhage 2(769)  1(3333) 0 1(5.26) 0
Hemoptysis 0 1(33.33) 0 0 1(10)
Others 0 0 0 0 0

LL — 50%, right hilar — 46.66%, left hilar — 87.5%, medi-
astinal biopsy including anterior, middle and posterior —
28.57%. Complications were higher in hilar and lower lobe
lesions biopsies. Pneumothorax developed in Right UL
biopsy in 30.76%, right LL — 23.07%, left UL — 10.52%,
left LL — 40%, Right ML — 33.33%, hilar 39.1%, medi-
astinal — 21.42%. Their complications are mentioned in
Table 2 and figure.

Yield of CT guided biopsy procedures were — 98.14%
(106/108 Patients diagnosis were achieved), however in
1 patient histopathology was suggesting Degenerative ne-
crotic tissue and 1 patient was suggesting Non-viable lung
parenchyma considered nondiagnostic; in such inconclu-
sive histopathological reports, ambiguity over the diagnosis

Left hilar
Mediastinal

= Right UL
Right LL
Left UL

m LeftLL

u Right hilar

Figure. Complication rate depending on the site of biopsy; %
PucyHok. YactoTa oCJIOKXHEHMIA B 3aBUCUMOCTH OT MecTa 6uoricuu; %

Anterior Middle | Posterior
Right Hilar | Left hilar | mediasti- = mediasti- | mediasti- Total
nal num num
15 8 5 5 4 108
8(53.33) 1(12.5) 5(100) 3 (60) 2 (50) 66 (61.11)
2(13.33) 4(50) 0 2 (40) 1(25) 19 (17.54)
2(13.33) 1(12.5) 0 0 0 11 (10.185)
0 0 0 0 1(25) 5(4.62)
3(20) 2(25) 0 0 0 7(6.48)
1(0.925)
2(13.33) 1 air 0 0 0 embolism +
hemothorax  embolism 2(1.85)
hemothorax

could be cleared with clinical evaluation and radiological
correlation and further follow up.

Discussion

A retrospective observational study was conducted with aim
of to obtain efficacy and safety of computed tomography
guided percutaneous biopsy of thoracic diseases. Lesions
targeted were lung parenchymal lesion like mass lesions,
pulmonary cavity, consolidation, cysts; mediastinal lesion;
prevertebral and paravertebral lesions.

In present study total 108 patients underwent CT guided
biopsy procedures which had male predominance with
mean age of patients was 53.88 years. Our yield of CT
guided biopsy was 98.14% which was concordant with the
reported yield by other study as 93% [12]. The most com-
mon lesion obtained on CT guided biopsy procedure was
Lung cancer (78.8%), out of which most common type was
Non-small cell lung cancer (85.1%), and small cell carci-
noma was (14.9%), which is consistent with other studies
and international data in which NSCLC, which accounts
for the remaining 85% of cases, is further divided into three
major pathologic subtypes: adenocarcinoma, squamous
cell carcinoma, and large cell carcinoma. Adenocarcinoma
by itself accounts for 38.5% of all lung cancer cases, with
squamous cell carcinoma accounting for 20%, and large
cell carcinoma accounting for 2.9% [13].

In non-neoplastic lesions most common lesion was
tuberculosis; however rare causes like hydatid cysts with as-
pergilloma, bronchiolitis obliterans organizing pneumonia,
interstitial lung disease were also obtained. Tuberculosis,
still being missed largely by healthcare systems every year
and causing the continuing burden of multidrug resistant
TB (MDR-TB), is an highly curable disease. Delay in di-
agnosis play a major role in increasing the infectious nature
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of the disease. Faster and more sensitive diagnostic tools
will be essential for challenging thoracic lesions to rule
out tuberculosis in the high TB burden countries [14]. In
present study, of 108 patients 15 were tuberculosis (12 ca-
seating granulomatous inflammation and 3 puss aspirates)
of them 15 TB patients 5 (33.33%) of total TB patients had
MDR TB.

Most common complication in present study was Pneu-
mothorax (27.77%) out of which 17.54% pneumothoraxes
were managed conservatively and 10.18% pneumothorax
managed with intercostal drain. Pneumothorax rate varies
widely according to institution, and estimate from 5 — 50%
have been reported. Most post procedural pneumothoraces
are small and not clinically significant; however, in up to
5to 10% of patients, a large or symptomatic Pneumotho-
rax requires chest tube placement [15]. Pneumothorax are
more in Chronic obstructive pulmonary disease [16]. Risk
of pneumothorax increases with increased number of pleu-
ral puncture [17]. Careful planning is necessary to traverse
the least amount of aerated lung without puncturing bullae
or pneumatocele if possible. Other complications in pres-
ent study were pulmonary alveolar hemorrhage (4.62%),
hemoptysis (6.48%), hemothorax (1.85%) and cerebral air
embolism (0.925%). In other studies Pulmonary hemor-
rhage was the second most common complication of needle
biopsy of the chest, with reported frequencies ranging from
4% to 27% |18, 19]. Hemothorax was exceedingly rare, with
an incidence of 0.092% in one study [20]. The reported
overall rate of pulmonary hemorrhage after CNB and FNA
was 18% and 6.4%, respectively, with hemoptysis in 4.1 and
1.7% [21]. Small lesion size and greater lesion depth or long
biopsy path are associated with a higher risk of bleeding [ 18,
19]. Hemorrhage was also related to CT evidence of emphy-
sema, perhaps because of the lack of effective tamponade
by adjacent tissue [22]. Patients with pulmonary arterial
hypertension were at higher risk for hemorrhage [23]. Air
embolism was rare but potentially fatal complication of
percutaneous needle biopsy of the lung. In a large series
of 9 783 biopsies, there were only 6 (0.061%) cases of air
embolism [24]. Several cases have been reported in the
literature [25], we observed one case of air embolism. Air
embolism usually manifests as fatal arrhythmias and cir-
culatory collapse if the air enters the coronary arteries and
results in coronary ischemia. Cerebral air embolism can
lead to generalized seizures and neurologic deficits [25 —
26]. If air embolism is recognized in the left heart or aorta
during the procedure or is clinically suspected, the patient
should be placed in the mild Trendelenburg position to
prevent embolization of the air into the cerebral circulation;
100% oxygen should be administered immediately, which
promotes the exchange of oxygen for nitrogen within the air
bubbles and accelerates their resorption. Early hyperbaric
oxygen therapy is recommended for cerebral air embolism.
Supportive therapy with an anticonvulsant medication or
steroids may be administered as indicated for cerebral air
embolism [22 — 26]. There is also experimental evidence
to suggest that cerebral edema is decreased by hyperbaric
oxygen due to vasoconstriction caused by hyperoxia. Re-
duction of increased intracranial pressure in severe cere-
bral ischemia secondary to air embolism may be an added
benefit of hyperbaric oxygen therapy [27].

Conclusion

Percutaneous CT-guided lung biopsy is an effective, high-
ly accurate, and safe method of obtaining tissue for the
diagnosis of indeterminate pulmonary lesions especially
in neoplastic diseases and tuberculosis. Appropriate pre-
procedural planning, patient preparation, and adherence
to strict procedural routine can minimize the risks associ-
ated with lung biopsy. This approach is an ideal approach
for pulmonary lesions inaccessible to bronchoscopy or in
which bronchoscopic biopsies are non-diagnostic/con-
traindicated. However, it is important to counsel patients
appropriately in advance of the procedure regarding their
individual procedural risk of complications such as pneu-
mothorax and pulmonary hemorrhage with regard to their
lesion, presence or absence of underlying Iung disease, and
local expertise. The spectrum of thoracic diseases like ILD
and diffuse parenchymal lung diseases are excluded from
this assessment method.
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