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INTRODUCTORY CONCEPTS
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ANATOMY
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Lobar and segmental anatomy
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right upper lobe
iy
anterior
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left upper lobe
Pl ol
inferior lingula
FHB
superior
B

ML BE

posterior basal

JA AR B anterior lateral basal

basal ShELIR B
[IE-3321

Some references

fuse the medial basal
and anterior basal
segements of the left
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anterior

Interlobar fissures
® The minor fissure separates the right upper lobe ( RUL) from the right middle
lobe ( RML) and is seen on both the frontal and lateral views as a fine
horizontal line.
® The major (oblique) fissures are seen only on the lateral radiograph as oblique
lines.
On the right, the major fissure separates the RUL and RML from the right lower lobe.
On the left, the major fissure separates the left upper lobe from the left lower lobe.
® The azygos fissure is an accessory fissure present in less than 1% of patients,

seen in the presence of an azygos lobe. An azygos lobe is an anatomic variant

2
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where the right upper lobe apical or posterior segments are encased in their own

parietal and visceral pleura.
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OVERVIEW OF ATELECTASIS

il A St BB ik

o Atelectasis is loss of lung volume due to decreased aeration. Atelectasis is
synonymous with collapse

e Direct signs of atelectasis are from lobar volume loss and include;

o AT G th T 0 ST RS AR A A AR R
Ao AsKEFE R R A .
o AT EHAESOKR A TRl AR, (4

Displacement of the fissures. i

; Vascular crowding.

- [ RS
iR

® [ndirect signs of atelectasis are due to the effect of volume loss on adjacent

structures and include :

o TSR RIEAE R K B Tt AR X 4 i
e alii) A kiR

[ Elevation of the diaphragm.

Rib crowding on the side with volume loss.
Mediastinal shift to the side with volume loss.
Overinflation of adjacent or contralateral lobes.

Hilar displacement.

B 4R

B E R 5 AR
NI 1) BN AL 5 A B
I8 X etk BE R
Jifi T IR o

® Air bronchograms are not seen in atelectasis when the cause of the atelectasis is
central bronchial obstruction, but air bronchograms can be seen in subsegmental
atelectasis. Subsegmental atelectasis is caused by obstruction of small peripheral
bronchi, usually by secretions.

e Subsegmental atelectasis and mild fever are both commonly encountered in
postsurgical patients, although it has been proposed that there is no causative
relationship between atelectasis and postoperative fever.

Mechanisms of atelectasis

e Obstructive atelectasis occurs when alveolar gas is absorbed by blood
circulating through alveolar capillaries but is not replaced by inspired air due
to bronchial obstruction.

Obstructive atelectasis can cause lobar atelectasis, which is complete collapse of a
lobe, discussed on the following page.

Obstructive atelectasis occurs more quickly when the patient is breathing supplemental
oxygen since oxygen is absorbed from the alveoli more rapidly than nitrogen.

In general , obstructive atelectasis is associated with volume loss. In eritically ill ICU
patients, however, there may be rapid transudation of fluid into the obstructed alveoli,
causing superimposed consolidation.

In children, airway obstruction is most often due to an aspirated foreign object. In
contrast to adults, the affected side becomes hyperexpanded in children due to a ball-valve
effect.

Subsegmental atelectasis is a subtype of obstructive atelectasis commonly seen after
surgery or general illness, due to mucus obstruction of the small airways.

e Relaxation ( passive) alelectasis is caused by relaxation of lung adjacent to an
intrathoracic lesion causing mass effect, such as a pleural effusion, pneumothorax,
or pulmonary mass.

e Adhesive atelectasis is due to surfactant deficiency.

Adhesive atelectasis is seen most commonly in neonatal respiratory distress syndrome,
but can also be seen in acute respiratory distress syndrome ( ARDS).

e Cicatricial atelectasis is volume loss from architectural distortion of lung

parenchyma by fibrosis.
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LOBAR ATELECTASIS

Fifi i AR 3¢

® [obar atelectasis is usually caused by central bronchial obstruction (obstructive
atelectasis) , which may be secondary to mucus plugging or an obstructing
neoplasm.
If the lobar atelectasis occurs acutely, mucus plugging is the most likely cause.
If lobar atelectasis is seen in an outpatient, an obstructing central tumor must be ruled
out.
e Lobar atelectasis, or collapse of an entire lobe, has characteristic appearances
depending on which of the five lobes is collapsed.
Patterns of lobar atelectasis

|
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lateral schematic

i3 B

P
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left lung
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® Each of the five lobes tends to collapse in a predictable direction, as shown | e F it —-40G &% B E IR T
above. ], b s
Left upper lobe atelectasis - KR EMAREK

Left upper lobe collapse and lufisichel sign: Frontal radiograph (left image) shows a veil-like left upper lung opacity representing the
collapsed left upper lobe (red arrow). A crescent of air lateral to the aortic arch is the luftsichel ( yellow arrows). The lateral view

(right image) shows the anterior wedge-shaped collapsed left upper lobe (red arrows).

Case courtesy Ritu R. Gill, MD, MPH , Brigham and Women’s Hospital.

Zeliti b ZE B A Luftsichel ( A4 ) 1E - (ERZ M R (76 ) B 7e ERFFCREBCE LA RA KA LM L (2087 3k) . E3hhks 4
fl 538 H B AR A AR (TR o MG A (D) SRR 2 BB A ZE it B (2087 3k) .

5



® The lufisichel ( air-sickle in German) sign of left upper lobe collapse is a
crescent of air seen on the frontal radiograph, which represents the interface
between the aorta and the hyperexpanded superior segment of the left lower
lobe.

e [i is important to recognize left upper lobe collapse and not mistake the left lung
opacity for pneumonia, since a mass obstructing the airway may be the cause of
the lobar atelectasis.

Right upper lobe atelectasis

o Jofii bt AN 5K ) lufisichel £E (BB AL,

luftsichel {1 , &7 MR 7B 45 1
(Mg R B s B AR S AR 2 23k
53 BE FE SR e il T M BB GRS A A
WAL L AKIER EE, HAZE SR
HH B A 20 i BO% R T IR W, R O i BB 2 X
TH AT BB Ml AS 7 6 R A

A B ARk

Right upper lobe collapse and Golden’s S sign: Frontal radiograph ( left image ) shows a right upper lobe opacity with superior

displacement of the minor fissure (red arrow) and a convex mass ( yellow arrow). Lateral radiograph ( right image ) shows the wedge-

shaped collapsed RUL projecting superiorly (red arrows).

Al -t ZE AR Golden S e \EA M F (72 /) om A3 il b B0 8 (K2 CALHT 3 ) R AT— B (N ) I b ( B 3k )

IR (A ) S R BRI AS TR A il 5052 (20K ) .

® The reverse S sign of Golden is seen in right upper lobe collapse caused by an
obstructing mass. The central convex margins of the mass form a reverse S.
Although the sign describes a reverse S, it is also commonly known as Golden’s
S sign. Similar to left upper lobe collapse, a right upper lobe collapse should
raise concern for an underlying malignancy, especially with a Golden’s S sign
present.

® The juxtaphrenic peak sign is a peridiaphragmatic triangular opacity caused by
diaphragmatic traction from an inferior accessory fissure or an inferior

pulmonary ligament.

o Golden &S 4E LT Wb BH 2E5 | 2 i A5 il 1= -

Ak, hREMN PG SEIE R S, R
WAEZ St A R S, E WA Golden SAE. 5
pas [ o o <t VO Sy o N i A
A A R Y AT E , #5102 Y B Golden S fiE
i

o Jif FARWEAE R IR 5 = B BUR R, MR o

R T i AR B R



Left lower lobe atelectasis ZE T A BR

Left lower lobe collapse: Frontal and lateral radiographs demonstrate a triangular retrocardiac opacity representing the collapsed left
lower lobe (red arrows). There is loss of concavity of the left heart border (the flat waist sign; yellow arrow).

Case courtesy Ritu R. Gill, MD, MPH, Brigham and Women's Hospital.

ZERf AN T NG R R — AT O R B R (RRIRMA I 2 Tk (08 3k) o 2508 MR TR (CF RRAIE ; BT k)

¢ In left lower lobe collapse, the heart slightly rotates and the left hilum is pulled o ol F MRS, O HERE EEE H AR ] %
down. Zhi FF%.

® The flat waist sign describes the {lattening of the left heart border as a result of o FREALAE AL, i 145 TR A A
downward shift of hilar structures and resultant cardiac rotation. I | e U TR 8 R

Right lower lobe atelectasis HIE T A

Right lower lobe collapse: Frontal radiograph shows an abnormal vertically oriented interface medial to the right heart border (red arrow) ,

which corresponds to a wedge-shaped opacity projecting over the heart on the lateral view (red arrow) and represents the collapsed right
lower lobe. On the frontal radiograph, there is subtle crowding of the ribs (yellow arrows) in the right hemithorax due to volume loss.
flid AR I R R A OGN U — S R A e B (20 Sk ) SR A B A RO R B BB R — 5
(erdisk) AR TR M AT BRI R b T WA e 50 ) B PR 28 ok £ T e BE b (9T 5
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e Right lower lobe atelectasis is the mirror-image of left lower lobe atelectasis. o i B AR AR F AR BE R B
® The collapsed lower lobe appears as a wedge-shaped retrocardiac opacity. o ik MR — T IE L EEUE R
Right middle lobe atelectasis % Jii d R B

Right middle lobe atelectasis: Frontal chest radiograph shows an indistinet opacity in the right lung with focal silhouetting of the right
heart border (arrow). There is elevation of the right hemidiaphragm due to volume loss. The lateral radiograph shows a wedge-shaped
opacity (arrow) projecting over the mid-heart representing the collapsed right middle lobe.

Case courtesy Ritu R. Gill, MD, MPH , Brigham and Women's Hospital.

Al ARSK : IEAHE R A R B S 5 A O R AR (F k) . TIRE A RSB b mifa & WAL A
BT BT B R A A L B b i AR AT A e g (373K )

e The findings of right middle lobe atelectasis can be subtle on the frontal o it AR FEEA I b rl FEBLASEA &

radiograph. Silhouetting of the right heart border by the collapsed medial Ly B ZE G | E A O B
segment of the middle lobe may be the only clue. The lateral radiograph shows Al fEREME—1YZe 2R, A BB hRTER
a wedge-shaped opacity anteriorly. B2 €37

ROUND ATELECTASIS AR A 5K

e Round atelectasis is focal atelectasis with a round morphology that is always =~ & #ARHlAS K& —A~ BT 6 5 BRI A 5k, JL

associated with an adjacent pleural abnormality (e. g., pleural effusion, S XA A 400 A0 e R S L ) A AR T
pleural thickening or plaque, pleural neoplasm, ete. ). 14 JEL S R | e FEE e 9 5 ) .
® Round atelectasis is most common in the posterior lower lobes. o SARREAS 9K R UL T AT i S
e All five of the following findings must be present to diagnose round atelectasis o BRI AT L AT RN R
1) Adjacent pleura must be abnormal. 1) AP ha D7 FH
2) Opacity must be peripheral and in contact with the pleura. 2) FOEBALALT NI e R i
3) Opacity must be round or elliptical. 3) BRI R Y sl RE .
4) Volume loss must be present in the affected lobe. 4) 3 B2 aE S B .
5) Pulmonary vessels and bronchi leading into the opacity must be curved—this is the S) 4 i B0 B 10 I 1L D S A A R B
comet widl sign. SR




