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TABLE 12.1 Indications for Thoracic CT

Indication

Example

Evaluation of an abnormality identified on
conventional radiographs

Staging of lung cancer

Detection of occult pulmonary metastases

Detection of mediastinal nodes

Distinction of empyema from lung abscess

Detection of central pulmonary embolism

Detection and evaluation of aortic disease:
aneurysm, dissection, intramural hematoma, aortitis,
trauma

Densitometry of a solitary pulmonary nodule
Localization and characterization of a hilar or mediastinal mass

Assessment of extent of the primary tumor and the relationship of
the tumor to the pleura, chest wall, airways, and mediastinum

Detection of hilar and mediastinal lymph node enlargement

Extrathoracic malignancies with a propensity to metastasize to the
lung (osteogenic sarcoma, breast and renal cell carcinoma).

Lymphoma, metastases
Infections

Contrast-enhanced CT can usually distinguish a peripheral lung
abscess from loculated empyema

Angio-CT with high injection rate, thin collimation, and precise
contrast bolus timing

Detection and localization of extent, including aortic branch
involvement
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Fine-Needle Aspiration
Biopsy of the Lung

® 2007 Terese Winsiow
U.S, Govt. has certain rights

Cutting biopsy device
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High power view of a histologic section shows several Reed-Sternberg cell. Biopsy was
performed with a 18 gauge automated biopsy gun and 22 gauge aspiration nodule.
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Recommendations for Follow-up and Management of Nodules Smaller than 8 mm Detected Incidentally at Nonscreening CT

Nodule Size
(mm)* Low-Risk Patient’ High-Risk Patient*
=4 No follow-up needed® Follow-up CT at 12 me; if
unchanged, no further follow-up
=4-6 Follow-up CT at 12 mo; if Initial follow-up CT at 6-12 mo then
unchanged, no further follow-up at 18-24 mo if no change
=6-8 Initial follow-up CT at 6-12 mo then Initial follow-up CT at 3-6 mo then
at 18-24 mo if no change at 9-12 and 24 mo if no change
=8 Follow-up CT at around 3, 9, and 24 Same as for low-risk patient
mo, dynamic contrast-enhanced
CT, PET, and/or biopsy

Note.—Newly detected indeterminate nodule in persons 33 years of age or older.

' Average of length and width.

JrI'n,*[‘mimal or absent history of smoking and of other known risk factors.

t

History of smoking or of other known risk factors.

§

The risk of malignancy in this category (<1%) is substantially less than that in a baseline CT scan of an asymptomatic smoker.

' Nonsolid (ground-glass) or partly solid nodules may require longer follow-up to exclude indolent adenocarcinoma.

o= treatment changes dallaall (e dailill Vil Sua Caags 5Ss Wel ) (8 el 7 3all 22y Ll
Al Vs apdi) 4y jacall B Gl dga sall de Al o) a) (S | aal s(4)recurrence oS3l
(4) Slaiall ) G
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Corona radiate sign in a malignant pulmonary nodule

Benign central type of calcification in a pulmonary nodule
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de &l ) 15

L (U i Sl pasanaill o) el 5 tip configuration ol ) aseail e de a1yl Cayuad (Say
cutting needle k!l 5 ) s aspiration needle 4L )l 5 )

s bevel angulation at tip )l (5535 (e 4dlise Cla 33 ae Jlaall 488 ) cannula 48 & 46l 5
calall 5 2l Akl 4S s o)) spinal needle 4elaill 5 1Y) 5 chiba needle Lsd o Ylexiul W S|

Al 4518 e ZlL JuiS ola Jaria Gl ae A8 jia

@ Pierce lesion, use a 25-21
gauge needle and a
2-5 ml syringe.

* Release the plunger
returning vacuum
to O ml.

@ Withdraw plunger creating
2-4 ml vacuum. s

Without exiting lesion redirect
2 @ and 'fan’' the lesion.
i.e direct the needle
along a number
of different
tangents.

N

5

Detach needle
from syringe.

@ Advance plunger directing
air and sample onto slide.

roptiladi ) oY) any Ui 5 48810 5 W0 A8La 1 61 ) 4yl il JSE i g0)
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small caliber : 21 — 25 gauge 3 <l

middle caliber : 18-20 gauge 4l siall

large caliber : 16 gauge or less  5_x<ll

Jaadl SV Jlaatiad s Y e N g Aaunl) Al aaxa Al LS 3 ) (el ala ) LalS ale (S,
Ladla
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300 A8LE I mad (i 5e 362 ledi (15) (Guimara et al). (2014) s duale 4ul )y Cuall 38
gl s ISy ol dad ot Aadaldl) 5 5000 e Al o ) Aalaldl 5 Yl de A il (g 0 97 5 424
. (p<0.05) 4&8all 3 VL A5, ae 4 ladl e il sl (e 5 Al all danliall sl e
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Jilie 488011 5 YL A8LE 1) 3 4 jaa 5 BDUEAD el A Joas 3 WS (Ll Leie (S (8 p<0.05)

Axblall 5,0 Ao 5AN el g g o siles G

(15) sled 25 LS Al pall ilis (il Jsoa b La 50

Table 5 - Success and complication rates of FNAB and cutting-needle biopsy according to the reason for the procedure
(primary vs. secondary malignancy)

Success rate Complication rate
Malignancy n [%) n (%) p-value m (%) pvalue
FHAR Prirmary 211 {58.1) 187 (89.0) 0.03 839 .63
Secondary 146 (40.9) 117 (80.1) 12 (8.3)
Cutting needle Primary T4 (30) 73 (%8.8) 0.57 18 (23.8) .04
Secondary 23 (1) 21(91.3) 1(4.3)
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Metastatic disease (90-95%)

Germ cell tumors (90-95%)

Thymoma (70-75%)

Lymphoma (50-60%)

Infectious causes (not well documented)

Lo siallly oliid¥) c¥la (8 (A4S 2 FNA) Lys pa zesas 3 core biopsy 4abld duans cile 33 34 ()
(2).Lesastll )
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Left parasternal approach lateral to internal thoracic artery(arrowhead).

Zad e gl (& a5 %20-10 Ay & jaall gy Jalids 5 (o) ja) Abiaiall de AN yiiad
Lela) die (554

27



iy yaeall B Gl e pall e A1 UGS 3

S35 alan &gan EWla amy (34 68 &5 8 55 0l QLLM&Y‘[)AJA&J&}‘MQ}&}J&O“
(2) 350 e sl 25 al 5 pericardiocentesis Jidb kadle &5 de Al ol ja) an

Table 4-1 Summary of Parameters Guiding Percutaneous Mediastinal Biopsy

Parameter Clinical Standard
INDICATIONS
Cell typing of suspected malignant soft tissue masses
Confirming diagnosis of probable benign lesions
Staging neoplasms
Obtaining bacteriologic material for suspected infectious processes
CONTRAINDICATIONS
Absolute Inability to exclude vascular nature of the mass based on imaging features
Relative Severe pulmonary dysfunction

IMAGING GUIDANCE

ROUTE OF ACCESS
Parasternal
Paravertebral
Parasternal or paravertebral

NEEDLE CHARACTERISTICS
Fine needle aspiration
biopsy (19 gauge or smaller)
Core-biopsy sampling

COMPLICATIONS

DIAGNOSTIC YIELD

Coaqulopathy
Hypertension
Inability of patient to cooperate for procedure

Computed tomography has broadest applications
Fluoroscopy or ultrasound may occasionally be used

For anterior mediastinal masses
For posterior mediastinal masses
For middie mediastinal masses

For most lesions

May be necessary in suspected cases of
lymphoma or thymoma

Pneumothorax (10-20% of cases)
Minor hemorrhage
Catastrophic hemorrhage (rare)

Metastatic disease (90-95%)

Germ cell tumors (90-95%)

Thymoma (70-75%)

Lymphoma (50-60%)

Infectious causes (not well documented)

2)
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Figure 6-2 (A,B) Computed tomography of the chest (A, lung and B, mediastinal window setting) from a different patient
shows the classic appearance of advanced pleural mesothelioma.
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Table 1. Predictors of percutaneous transthoracic lung biopsies of potentially malignant pulmonary tumors: odds ratios (OR) with 95% confi-
dence interval (Cl) for technical success and complications (minor and major complications).

Technical success* Complications* Minor complications**  Major complications**
OR(95%:-Cl) p OR (95%-Cl) p OR(%5%C) p OR(%%C) p

Age, per year 098(0.94;1.03) 045 104(1.01;1.08) 002 105(101,109 002 1.03(099 108 0.5
Diameter of punctured lesion, percm 096 (0.81;1.15) 067 075(0.64;087) <0.01 0.76(064090) <0.01 0.73(0.59090) <0.01
Pathway from skinto lesion, percm ~ 1.07(0.87;1.32) 053 124(1.051.46) 001 121(1.01;,144 004 129(104160) 002
Emphysema 107(043;,267) 088 104(052;205 092 083(0391.76) 063 1.58(0.63395 033
Repeated biopsies, ref.: 1 160(064;404) 032 061(031;1.21) 016 0.77(036;165 051 038(0.1509) 004
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1-65 y/o m, pathology: SCC, no complications.
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2- 15 y/o m, pathology: Lymphoma, no complications
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3-60 y/o m, pathology: SCC, complications: minor nerve injury.
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4-40 y/o, Pancoast tumor, pathology: NSSC, no complication.
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5-60 y/o m, pathology: adenocarcinoma, no complications.
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6-51y/o f, pathology: metastases of ovarial ca ., no complications.
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7- 55 y/o, pathology: nonspecific fibrotic changes, no complications.

-

)

\

48



g yaall AU Al g pall e A i) s

8- 62 y/o m, pathology: adenocarcinoma, no complications.
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9-m 71 y/o, pathology: Adenocarcinoma, no complications.

50



g yaall AU Al g pall e A i) s

10- m 63 y/o, pathology: adenocarcinoma, no complications.
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11 Adenocarcinoma
5 Squamous cell carcinoma
2 Non-small cell carcinoma
1 Small cell carcinoma
4 Lymphoma
3 Metastases
4 False negative
1 Hamartoma
1 Granuloma
9 Non-specific benign
1 False positive
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B malignant
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1- De Limas et al. Results and complications of CT-guided transthoracic fine-needle

aspiration biopsy of pulmonary lesions.

J Bras Pneumol. 2011:37(2):209-216
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Table 2 - Final diagnosis established by fine-needle
aspiration biopsy.

Diagnosis Patients,
n
Malignant 65
Epidermoid carcinoma 25
Malignant neoplasm of epithelial origin 15
Adenocarcinoma 10

Poorly differentiated malignant neoplasm 4
Non-small cell careinoma 2
Small cell carcinoma 1
Large cell carcinoma 1
Plasmacytoma 1
Metastasis from pancreatic carcinoma 1
Metastasis from prostate adenocarcinoma 1
False-negative 4
Benign 7
1

1

1

1

3

— =

Inflammatory/nonspecific changes
Hamartoma

Cryptococcosis

Tuberculosis

False-positive

Table 1 - Final diagnosis compared with the diagnosis established by fine-needle aspiration biopsy in
89 patients.

Final diagnosis n (0h) Diagnosis established by n (@)
fine-needle aspiration biopsy

Malignant lesion 65 (73) Positive 51 (78.5)
Highly suggestive 10 (15.4)

False-negative 4 (6.1)
Benign lesion 17 (19.1) Specific benign 3(17.6)
Nonspecific benign 11 (64.8)
False-positive 3(17.6)

Inconclusive 7 (7.9) - 71(79)
Total 89 (100} 89 (100}
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Table 3 - Measurements of the ability of fine-needle
aspiration biopsy to diagnose neoplasia.

Measurement Ofp 9500 Cl
Sensitivity 938 88.0 99.7
Specificity 824 642  100.0
Accuracy 91.5 854 97.5
Rate of false-positives 17.6 0.0 358
Rate of false-negatives 6.2 0.3 12.0
Positive likelihood ratio 532
Negative hikelihood ratio 0.07

sl Y/
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2- Geraghty et al. CT-guided Transthoracic Needle Aspiration Biopsy of Pulmonary
Nodules: Needle Size and Pneumothorax Rate Published online
10.1148/radiol.2291020499 Radiology 2003; 229:475-481
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TABLE 1
Risk Factors for Pneumothorax
Pneumothorax*
Mo, of
Risk Factor Patients Present Absent P value
Crverall 846 226 (27) 620 (73) <2001
Meedle size (gauge)
18 324 124 (38) 200 (62) =001
19 522 121 (23) 401 (77)
Age (y)
=62 427 105 (25) 322 (75) =001
=62 419 147 (35) 272 (65)
Sex
Male 471 138 (29) 333 (71) =2.0%90
Female 375 113 (30) 262 (70)
Smoking history
Yes 338 100 {30) 238 (70) =910
Nao 508 152 (30) 356 (70)
Lesion size (cm)
=2 268 91 (34) 177 (66) =080
=2 578 160 (28) 418 (72)
= 48 13 (27) 35(73) =.B50
=1 798 237 (30) 561 (70)
Automated core gun
Yes 303 78 (28) 225 (74) =062
Mo 543 174 (32) 369 (68)
Mo. of passes with intreducer
needle or core gun
1 711 192 (27) 519 (73) <.558
2-3 108 31 (29) 777
=4 27 8 (30) 19 (70)
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TABLE 2
x~ Analysis for Individual Age TABLE 2
Groups and Pneumothorax Rate x2 Analysis for Age Quartiles
No. of Preumnathorax and Pneumothorax Rate
Age (y) Patients Rate” P Value
Mo. of Pneumothorax
=50 233 58 (25) =06 uartile Fatients Rate*
=50 &6l13 194 (32) @ ﬁge{].-']
=60 386 99 {26) =02 1 =49 30 1 57 (26)
=60 460 153 (33) _ 2 4930-62.30 209 48 (23)
=70 595 162 (27) =.01 3 6230-7203 207 77 (37)
SRR 20(36) 4 ~7203 209  70(33
=75 814 239 (29) <.90 ~re (33)
~75 32 0@ * Data in parentheses are percentages. P <
* Data in parentheses are percentages. .008.
TABLE 4
Risk Factors, Size of Coaxlal Stabllizing Needle, and Pneumothorax Rate
Needle Size*
No. of
Risk Factors Patients 18 Gauge 19 Gauge P Value
Overall 846 38 (124/324) 23 (121/522) <.001
Sex
Male 471 40 (77/192) 22 (61/279) <.001
Female 375 41 (54/131) 24 (59/244) <.001
Lesion size (cm)
<1 48 43 (9/21) 15 (4/27) <.03
=1 798 43 (122/286) 23 (115/512) <.001
<2 268 48 (51/106) 25 (40/162) <.001
=2 578 39 (82/211) 23 (84/367) <.001
Age (y)
<62.0 427 38 (65/169) 16 (40/258) <.001
>62.0 419 43 (66/155) 31 (81/264) <.014
Sampling method
Aspiration needle 543 40 (107/271) 25 (67/272) <.002
Core gun 303 45 (24/53) 22 (54/250) <.003
Smoking history
Yes 338 36 (29/81) 28 (71/257) <.160
No 508 42 (102/243) 19 (50/265) <.001
* Data are percentages. Data in parentheses are numbers from which percentages were calculated.
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TABLE 5
Treatment Required for Pneumothorax Resolution
Duration of
Hospitalization for
Meedle Treatment (d)
Treatment Size MNo. of Mo
Required (gauge) Patients Hospitalization =1 1-3 4-9 Inpatients

Mone 18 44 44 L 0 0 0

19 39 36 0 0 0 3
Aspiration 18 43 43 L 0 0 0

19 26 24 0 0 o 2
Chest tube 18 7 0 17 4 & 10

19 7 0 25 5 4 3

(B Jsaall loadli (Sad digell (o ye die de JAl) il duilly

TABLE 6
Histopathologic Findings for 846 TNAB Samples

Histopathologic Finding

Mo. of Patients

Malignant {n = 526)

Lung primary
Adenocarcinoma
Sguamous cell carcinoma
Small cell carcimoma
Large cell carcinoma
Mesothelioma

Metastatic carcinomas
Mon-Hodgkin ymphoma
Breast adenocarcinoma
Melanoma
Renal cell carcinoma
Meurcendocrine
Transitional cell carcinoma
Sarcoma
Prostate adenocarcinoma
Osteosarcoma
Owarian
Colon adenocarcinoma
Adenoid cystic

Malignancy, primary site undetermined
Metastatic adenocarcinoma
Poorly differentiated

Specific benign abnormalities {n = 36)

Moncaseating granuloma, unspecified

Caseating granuloma

Carcinoid tumor

Organizing THNAB

Abscess

Hamartoma

Organizing fibrosis or scar

Hemothorax

Carcinoid tumor

Sarcoid

Megative for malignancy
Atypical

Suspicious for malignancy
Monrepresentative samples

L I I YY"
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~N N
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TABLE 7
Diagnostic Accuracy of Tissue Samples
Meedle Size
Diagnostic Accuracy Overall 18 Gauge 19 Gauge
True-positive 454 168 286
True-negative 178 35 143
False-negative 43 8 a5
False-positive 1 0 1
Sensitivity (%) 91 (454/497) 95 (168/176) 89 (286/321)
specificity (96) 99 (178/179) 100 (35/35) 99 (143/144)
Diagnostic accuracy (%) 24 (632/676) 96 (203/211) 92 (429/465)
Positive predictive value (36) 90 (454/455) 100 (168/168) 99 (286/287)
Megative predictive value (%) 81 (178/221) 81 (35/43) 80 (143178)
Mote.—Mumbers in parentheses are data from which percentages were calculated.
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De Limas et al Geraghty et al.

Results and Needle Size and

complications of CT- Pneumothorax Rate (il 2

guided transthoracic fine- | Published online

needle aspiration biopsy | 10.1148/radiol.22910204

J Bras Pneumol. 99 Radiology 2003;

2011;37(2):209-216 229:475-481
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