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Pulmonary Comorbidities of Lung Emphysema
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Pulmonary emphysema is defined as the “abnormal permanent enlargement of the
airspaces distal to the terminal bronchioles accompanied by destruction of the alve-
olar wall and without obvious fibrosis." Pulmonary emphysema could result in vari-
ous complications or comorbidities, many of which are interrelated. Pulmonary em-
physema can result in a number of interrelated complications and comorbidities.
When pulmonary emphysema is accompanied by comorbidities, it may exhibit dif-
ferent and unique radiologic findings, depending on the underlying lung condition.
The purpose of this article was to review radiologic findings that have been reported
in patients with underlying emphysema, as well as localized pulmonary comorbidi-
ties including infection, fibrosis, primary lung cancer, hemorrhage, and other rare

conditions.

Index terms
Computed Tomography, X-Ray
Emphysema
Lung Cancer

ME

7SS W A7 HA] ofsl F-9{0) w22 Blof upw2 Qls)
of H22o] P4 e ohs Ao R hdHAV T
AO] oF FRolnt, RHH AV nlsolA 4]l AR
URIO] 4AE ZFAJok, 2020d0ll= 3HA AlgIgle] =
Ao oS0t R A dHlZol ARl R 4]
A A E S 22910E o2 710 ES WAl FAIC]
22 comorbidity) Ol Ofal -FEETH, 2). SAlO1R ARk
A2 SYZRI ATSO] FAIO] o] ke WE LAEUAIRE X
o= 2 7ige] e Elo] = AR Afojof M= AMAIZE 3l
A A Aol gl ARE0] ol Qe AT AT,

7152 w4, = 71 e 2de) w557t

S (barrel chest) 2k 22 §2HY, saber sheath trachea®t 2
O] FZulof trefet S UiX] sAloI RS sRket 4= 9l
L}, of2{gh H71EollA] Hofl =75k sAlolZHARRe: A, AR
of, g o, =€, 1 9 w750l FRkEAL w7 |Fof 58t
H a0 B2 A 502 I v 4 Sl w7150l BA

.

Copyrights © 2018 The Korean Society of Radiology

Received April 2, 2018

Revised April 27, 2018

Accepted May 8, 2018

*Corresponding author: Young Tong Kim, MD
Department of Radiology, Soonchunhyang University
College of Medicine, Cheonan Hospital,

31 Suncheonhyang 6-gil, Dongnam-gu, Cheonan 31151,
Korea.

Tel. 82-41-570-3515 Fax. 82-41-570-3516

E-mail: ytokim@schmc.ac.kr

This is an Open Access article distributed under the terms
of the Creative Commons Attribution Non-Commerecial
License (nttps://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distri-
bution, and reproduction in any medium, provided the
original work is properly cited.

ojgkaIsto] SukEld 7|2 o] W] ule} clopsly EEG

#7150 et ol =R w7 fEolt Aol
7ol et =501 tH-2OIk3, 4). ESH #7152 Al
AR b AR ] erESol ZotoiA TsEA
(5), H7|F2] =53 H FAlOIRHR Se& BAH TS
Of thF-2olct. w750 It Hofvh =9k “sAO|RHAThS
DO 7|5t =22 719 ghs o= At Qltt

O] =22 H7|Fol stk H 2] FAlOIARS AL

AU T2 YYAUES 716t TA FHHCY.

()

HZE

D A A e HE-S s Hs, Hgo] T H A
22| 5/gotate] fIQlo] H7 |tk Qi g 2hAke] oF 20%
7t Sb g A A SRl oF 10%+= HEg o= Il Tk
HadHEzto s e XS vh=t41l i}, H7 |82 WY
Z5F2}F chronic microbial colonization©ll 2ol HH Q] ¥1E=7}
S71oIH, AmAIQl A =o|EA] U HEo] §lkE 57t

il

139


http://crossmark.crossref.org/dialog/?doi=10.3348/jksr.2018.79.3.139&doain=pdf&date_stamp=2018-08-20

17| 59] SAlOJY HuSHS

AIZIEHB). HI7150] = F-= -2 capillary bed, pore of
Kohn® A&, Al7|x|2] Hg-Z Hor] wizof|, XI)H H7] Y S9o® B 4 Qek(Fig. 2)(7-9). H7150l A
Lol HFo] FRHEH v F2R] HH] Yo HY 4 -, HFF-ol A5Fel G HHS HolA] JAM HE
UCH(Fig. 1). H7IE0] Q= Tl Hdgol 47| vluwd g 2 vhidel g o g @Qlgh 4= Sltk(Fig. 3)(8). ==&
AFARQI HiZ 7ol = AFE o] A, vigARK o R ot Haz A|, H7|E ER[oA Ho] A7H FRARITE CTOA] 17
Boll= AfE o] EEA XA Elof, ZHopuiRol o A2 okt wHERPE gls -9 Afeloll HAIZE 2Rt 371 AAIS-Z
S HOl= AQA XX B0 HAIWORS. Ho] 4~ OltK(Fig, 2). XU 4 QItk(Figs. 4, 5). O2st 37| dA|&S St AHAE

o Qleh W|Eo] W@ el o] HATw <l

ol
o r_?l

O

B

Fig. 1. Pneumonia with underlying emphysema in an 80-year-old man.

A. Chest radiograph shows a long rectangular structure (arrowheads) in the right lower lung.

B. Coronal CT images show a long rectangular mass-like lesion (arrowheads) in the right lower lobe. This was confirmed as chronic nonspecific
pneumonitis by percutaneous transthoracic needle biopsy. Also note emphysema in both lungs. Pneumonia that develops in an emphysematous
lung may manifest as an unusual finding.

Fig. 2. Pneumonia with underlying emphysema in a 79-year-old man.

A. Chest radiograph shows irregular consolidation in the right upper lobe and irreqular reticular or reticulo-nodular opacities in both lower lungs.
B. CT shows ill-defined consolidation with multiple small, low-attenuation (Swiss cheese-like appearance) lesions in the right lung and left lower
lobe. The reticular or reticulo-nodular opacities in both lower lungs on chest radiograph correspond to pneumonic consolidation with underlying
emphysema on CT. Pneumonia that develops in an emphysematous lung may mimic interstitial lung disease.
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Fig. 3. Pneumonia with underlying severe emphysema in an 84-year-old man. Axial and reformatted coronal CT images show multiple irregular
cystic lesions containing fluid (asterisks) in the left lower lobe and severe emphysema in the right lung. Pulmonary infection that develops in se-
vere emphysematous lung may mimic cystic lung disease.
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Reformatted sagittal image

Fig. 4. Pneumonia with underlying emphysema in a 75-year-old man. Axial and sagittal images show horizontal fluid levels (arrowheads) between
the consolidative lesion and the preserved lung in the right upper and lower lobes.
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Prone axial image

Fig. 5. Pneumonia with underlying emphysema in a 63-year-old man. Supine axial image shows fluid levels (arrowheads) in the dependent portion
of both lower lobes. On prone axial image obtained the same day, fluid levels have disappeared.
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Initial s 6 monthlater 4 - 18 month later

Fig. 6. The sequential change in bulla by infection in a 64-year-old man. Initial CT image shows a bulla (arrow) at the right azygoesophageal re-
cess. Follow-up CT image obtained 6 months later shows a mediastinal thin walled cystic lesion with air-fluid level (open arrow). A bulla is smaller
and anteriorly displaced (arrow). On follow-up CT image obtained 18 months later, the mediastinal thin-walled cystic lesion has disappeared, al-
though the bulla has persisted (arrow).

~

Fig. 7. Air fluid level in an infected bulla in the left lower lobe in a 63-year-old man. Chest posteroanterior and lateral views show air-fluid levels
(arrowheads) in the dependent portion of both lower lobes.
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Fig. 8. Air fluid level in a bulla in a 90-year-old woman with pulmonary edema. Coronal CT image shows interlobular septal thickening in the
right lung (arrows), suggesting pulmonary edema; also note cardiomegaly. Sagittal CT image shows air-fluid level in the bulla (arrowhead) in the
left lower lobe; also note left pleural effusion (asterisk).
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Fig. 9. Autobullectomy of a bulla by infection in a 61-year-old man. Initial coronal image shows a large bulla (asterisk) in the right lower lobe. On
follow-up CT images, the bulla became smaller with an irreqular thick wall. If initial CT image is unavailable, this needs to be differentiated from
other cavitary disease such as tuberculosis.
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Fig. 10. Autobullectomy by lung cancer in a 51-year-old man.

A. Initial CT images shows lung cancer (asterisk) and multiple air fluid levels in bullae (arrowheads) in the right upper lobe.
B. On CT images after 4 months, lung cancer (asterisk) is enlarged and the previously noted air-fluid level in the bulla of the right upper lobe has

disappeared.

Inspiration view

%

Fig. 11. Changes in bullae by degree of respiration in an 87-year-old man. Bullae (arrows) in both lower lobes have markedly decreased in expira-

tion view.
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Fig. 12. Multiple aspergillomas in a bulla in a 59-year-old man. Serial axial images show multiple aspergillomas (arrows) with air crescent signs

in the right lung and the left upper lobe.

Fig. 13. Combined pulmonary fibrosis and emphysema in a 71-year-old man. Axial image of upper lungs shows emphysema, and axial CT image
of lower lungs shows honeycombing appearance suggesting usual interstitial pneumonia.
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Fig. 14. Lung cancer developing in a bulla in a 79-year-old man. CT images show an irregular-shaped nodule (arrows) in a bulla in the right lower
lobe. This nodule was confirmed as moderately differentiated squamous cell carcinoma by percutaneous transthoracic needle biopsy.
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Fig. 15. Lung cancer developing in a bulla in a 79-year-old man. CT images show irregular wall thickening (arrowheads) in a bulla in the right upper
lobe. This wall thickening was confirmed as poorly differentiated squamous cell carcinoma by percutaneous transthoracic needle biopsy.
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Fig. 16. Spontaneous pulmonary hematoma and hemorrhage in a 54-year-old man.
A. Initial CT image shows small bullae (arrow) in the right upper lobe.
B. Follow-up CT images show a high-attenuation hematoma (arrow) in the bullae. Pulmonary hemorrhage (arrowheads) is also noted in the adja-

cent lung.

: I. 15 daysi.llatér'_- = = 3 years"'_later_

B
Fig. 17. Spontaneous pulmonary hematoma and hemorrhage in a 46-year-old man.
A. Initial CT images show high-attenuation consolidation and diffuse ground glass opacities with Swiss cheese-like appearance in the left upper
lobe.
B. On sequential CT images, high-attenuation consolidation in the left upper lobe has decreased.
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Fig. 18. Combined emphysema with mediastinal dermoid cyst in a 21-year-old woman. CT images show a mediastinal dermoid cyst (arrowheads)
containing fat and calcification in the left anterior mediastinum and focal emphysema (arrows) in the adjacent left upper lobe.
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