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Re-expansion Pulmonary Edema in a patient with Secondary Spontaneous Pneumothorax Following Closed
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Abstract Although re-expansion pulmonary edema (RPE) is rare (incidence rate <1%), it is associated with
a mortality rate of >20%; therefore, early diagnosis and treatment are important. We report a case of RPE
following chest tube insertion in a patient with spontaneous pneumothorax. We have specifically focused
on the mechanism underlying RPE and the possible etiology. An 82-year-old man with a history of chronic
anemia, chronic obstructive pulmonary disease, diabetes mellitus, and hypertension was referred to the
emergency department for management of recurrent right-sided pneumothorax. We performed emergency
closed thoracostomy for suspected tension pneumothorax, which led to stabilization of the patient’s vital
signs; however, he coughed up frothy pink sputum accompanied by severe right-sided chest pain 30 min
postoperatively. The patient showed new-onset right pulmonary consolidation on chest radiography, as
well as desaturation, tachycardia, and tachypnea and was diagnosed with RPE. He was transferred to the
intensive care unit for mechanical ventilation and supportive treatment using diuretics, ionotropic agents, and
prophylactic antibiotics. RPE gradually resolved, and the patient was extubated 3 days after admission. He has
not experienced recurrent pneumothorax or pulmonary disease for 4 months. We emphasize the importance
of RPE prevention and that aggressive ventilator care and supportive treatment can effectively treat RPE
following an accurate understanding of the underlying pathogenetic mechanisms and risk factors.
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ujRto 2 B Aglol|uk AFFEC] 20% R w& Ago|E
2 27] Agk @ 2 7of Fosjof gtk 7Eo HEE EHS 1
o RE HEH 52 fdo] 7heotgiov, & FHle
7IAZ 7 283 e g A4 Hdido] BukE BEA A
o7k ujg &R ool ARES FH ATO 2 95 RPE
7h e 3HE Ao A =g SE7 Qlo] oF Earstal, RPE
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FATE A FGT FF XA AAMIA 5] HAE 9% 7F
0 2 S0 Y¥sIAtH(Fig. 1A). TAH= G, T, THA Wl
d 59 7IAEEe] AR, A FAAR T w2 @ eto]
At S44R1 H A4 F 4 A<(closed thoracostomy)=
Aot A (Fig. 1B), 341=o] A4 6ZAol El stk

oF 471 T EAZTFH A 714 FH XA ZHAtollA oA
I} Zo] £ H7|Fo] BEEo SFAR A=k At o]
A 7% WA Al B34S HQl ¥, ool = 3Y HEE FF 2
w3 352 SA0] Atk TR XA oA Z1FELG 1
ol FxR Z7t=o] 9AA(Fig. 10), 74 WY A3kt 35
Zeto] ofatE| 1 QIUTh WEA T AbA 5 L/ming A{sHHA &

Figure 1. (A) Chest radiograph showing the first pneumothorax (white arrows), which was incidentally detected 4 months prior to presentation. (B)
Pneumothorax is completely resolved following closed thoracostomy during 6 days uneventfully. (C) Chest radiograph showing recurrent pneu-
mothorax with a greater degree of expansion compared with the initial finding of pneumothorax (white arrows). (D) Emergency closed thoracosto-

my led to complete recovery of the right lung.

Figure 2. (A) Chest radiograph showing re-expansion pulmonary edema in the right hemithorax, 30 min after closed thoracostomy. (B) Emergen-
cy endotracheal intubation and mechanical ventilatory support was provided. Chest radiographs showing reduced pulmonary edema on (C) the
following day, and (D) 2 days later.
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e B9 24390, FHE7FAEY(arterial blood gas
analysis, ABGA) A pH 7.464, PaCO, 29.7 mmHg, PaO, 101
mmHg, HCO; 23.1 mmol/L, SpO, 97.3%% A4 ESeE= &
A= ks g Eiinh A Wl Al 883]/minoilA
1123]/minC & 2715k, YL U1 A 148/88 mmHgolAl
89/75 mmHgZ A5ttt 71734 7] (tension pneumotho-
rax) 94 stoll SHOE FHAYES AFSHAL, A4S A5 &
A7E AsA 713E skl 4 5 XA Hle 6] A4S
A3 (Fig. 1D), EAFS] A A= HF=AT ShAlRE oF
307 & 2= A 5 B 552 TackL, B3 EAE
S 713 A0 #i&oele) AFAE ST 7L upA T ALA 5 L/min
-8 SUol= E5HL 99%0llA 82%E 4SSt 332

2o

b7 XA RPEZE Q=0 (Fig. 24), B4Rt EEX}Oﬂﬂl
Asta 71 HfiA® 5 A=54Q ARE sl $AE 8
o] 55t
o g 71atE ¥ 35 E71E A-8ota(Fig. 2B),
AN 59 7t EE Zeote] Hoiet BYEP S Algst
i}, 71437] & 27] ABGA A3} pH 7.40, pCO, 259 mmHg,
Pa0O, 60.5 mmHg, HCO; 16.2 mmol/L, Sa0, 91.4%& A
Atagol A&ET F5 XAT SF4 AAMS C-reactive
protein®] 13.31 mg/dLE A5E o] 3lof #HE o2 flsi &
A piperacillin/tazobactam< 8A|ZHC}E 4.5 g HF5FAL
H2E 75 Y5to] oA Z furosemideS AIZHg 10 mgX
A&H 0 g HFoloinh HESOZ et Al EH &8 &
(effective circulating volume)S HE3}1 oA 9] A& =
7WX717]1 98) albumin 20% 200 mL, pentastarch 10% 500

RN
HE
Al
=
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=
=
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Re-expansion Pulmonary Edema

mLE Folsl3ith 4% & $71HE 918 =il A & (renal
dose)2.& 3 ng/kg/minC & FYsaL, BY FAIE AsAlE =
Eof|ludZdS 0.1 pg/kg/minC & s3Itk

0135 E7|= YHZRE3(pressure control mode)& A}

oA 7141 XYt Pressure control 20 cmH,0, S&
4= 203)/min, FIO, 100%, Z71% ¥ (positive end expira-
tory pressure, PEEP) 6 cm H,09] AEjol| A, peak pressure
£ 23 cmH,0, tidal volume 415 mL, minute volume 9.9 L/
min2 & FAE Ak

718U & o3& 9714 7149 ABGA 23 pH 7.38,
pCO, 40.5 mmHg, PaO, 120.4 mmHg, HCO; 24.3 mmol/
L, Sa0, 99.0% %2 AX} SAEAL, o]of u}e} control pressure
L 12-14 cmH,0, 52:% 143]/min, FIO, 30%, PEEP 5
cmH,00A] peak pressure= 14 cmH,02 FA} T4
FHd5HMYo] 70 mmHg ©JAC.E FA 1 4uTFo] Al7tg
100 mL o]42.2 S4=of Erpqla} e 2o oy 232 3
S| 7hsstlth 5 XA &5 #9 RPE= A 24
Zlo] WEHH(Fig. 2C, D).

718ARE 39 & O R FIRE Fol FA] S71eHEA
H7} opA] i E|o](Fig. 3A) B8 ot B 712 Ak dstal(Fig.
3B), 20 cmH,09] 8o & 515}ttt Furosemide+w FAF 7
goto] A7 3 mg O & Zhegsho] X&5131al, 5] detol B
#5HY 100 mmHg, %71¢°] 150 mmHgE go] FEY
AE &% F71sk3T

A dA 38A, EAF9] ABGAE pH 7.52, pCO, 26.6
mmHg, Pa0, 113.0 mmHg, HCO;™ 24.9mmol/L Sa0, 98.2%

r[r 4@

Figure 3. (A) Image showing an increase in the air leak through the chest tube with re-collapse of the right lung, 3 days after admission. (B)
Image showing an additional closed thoracostomy. (C) Complete resolution of the re-expansion pulmonary edema is observed on the day of dis-
charge, and (D) image showing no pulmonary edema 4 months after discharge.
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QMR Yoot

R 7AE = ALEFo] 7hsoto AEE X (pres-
sure-support ventilation)Z 7|AIE71E X353t Pressure
support 10 cmH,0, FIO, 30%, above PEEP 3 cmH,09] 4
gloA peak pressurex 14 cmH,0, tidal volume 300 mL,
minute volume 5.8 L/minZ FAEAct 4R 2372 215
T 3AZE F AF 718 AR AlASHIT @Z}h A2h 2=
U 1094 SN AR R AF2 Z10 o2 A
38UA| ShHE AIAS F, U 3994 A g 7H AlAsEATH
(Fig. 30). A= o] FAZY T olA <l 2] & Foln,
Aol s e ARE A& FolHA 47/1EA 7182 Aoyt
¥ &4 glol AW ck(Fig. 3D).

oA R So] WAsh= A

= Q‘rXH S TS 308 E

XA &Y 2474 HRFo] o]
RPEE JJrEﬁP B4 W 3719 Al

AT A AF Pt A 7S ﬁ}%i

XA Aol A BEERo] H7t BE A =lo] gick sHegt

X
£
Hﬂhu

719 AL FAT U FAR ololA, o]z s H9 A
P57} o) o] Follck, G ABFE LABRY FHES
Z7HAA o) BABR J1AH £44S SR ES ofF 71

of

ZIY] 23 451 £ FHA o BAE 4 74
o] ot olefat Eare] 71AHRl 4o 9l
7]_ OH]—Q 2 %1;]_3)
RPES 71 8449 39 7159 271, 71534 S § 412

7 20T JHAAE LA k) 2 BRI 715
UG FY S 7 AL 95 A9 715 T 92 A
5 Uele] 1/2 oAl s A2 71§9) 2717t 2 8 }‘2'1
thFig. 10). B3 B49] 714 A Fie & RPEY] 91X
oA UL, Gt HABY 7145t 04 £4L oA R

jale)

rt

E

2 A e 5 9

RPES] AT IS 227 QYFHOR AT 5 9
o B3 Y4FHOEE BB e BUE A4 7103
B A 5 SFEU0| Y3 FIHEOR W, APY, W27
& FE, B4F 50| BuHE 5 k. B WAL B34 2A
£ BUR /1A% W B AT 302 F BEEA FA1 9
of 3 XA HIL NS FH XA A4 7h9e &

%(ground glass opacity)¥ 4} (consolidation) &70] 7]
Fol ¥ $-SoA HEHo 2 HHEHUL HFEFo] EelEof
RPEZ Akt 2= Qlgict _TLEH”'E CT (high-resolution CT,
HRCT)= RPEE H% A8 g 4= ok HRCTZ+= W4
SHconsolidation)9] #32o} ZH4 7H72] 399 £EE AA6]
& 5 AL, WA SA9] A, 7RG B2t £, 1HEY
Eaxol T8 ofyzgl A4 (nodule)d] £XE F3shA wddd
= Qleh 71 Qo HR2E0] siEaHy 91X} Al 9elE(depen-
dent) £ HIA¥12|E(non-dependent)o]l W A7 = 4
oM & 4 Utk 2 SRRl AS SFOE 7AW E A6k
I, GEHE A% 54 A4S Ho] HRCTE F9T T a4o]
glo] HARS AeFstaich

RPES] A &= A} 7171R19] Aol BHA BEA =S HA|
3 Fct? Aujet AFFAFS Hol= RPEY] H9-& A&2 %

¥7](continuous positive airway pressure)S E3t H|Z 5]

IS AAEHL BEA A ghte g AR % St} I8U 2 2
A A ARG S B2 Jo] 24 HHlE S e A
HRE0 Ff& 78T 9 PEEPE ©l-8%t 71417t R3S
t}. PEEPE ©]-&3t 7|AIEV ]+ # @& (pulmonary shunt)&
TN E4E MRS AAdstste] &2 FEolAet 2ol 4~

ojie] R HRFO] £4L HY & 9lrt? oAl ATFF LS
oFShAIZ &= Q7] w0l Aol FosfioF shAIRt & SEef o]
A HFFo] FHEE B0l ol AlE Foisl & 4= AUtk A
o] FHIEAY HHtEo] Hold B¢ 9, F A, 5%
Ao] Foizt Wasiet? gixke] oby AJHE FAI5ke 71291 @
¢t ABGA | ventilation RUEHES X|&51H SAMS b
Sfjof gtct.

0|9} B &o] Yoshikawa 59 AFoJAE Z71Ho 2 A
Ro|E Fof ARE & 4 AHAL Stk HEZIEYEE
(methylprednisolone)2 397t 1,000 mg £o] A] A3t 7133}

TERRS YIFHLS SAT 5 AT 2 098 39 5

=

RPEZ 13}6}71 G 7] 28 e 5] g 2]
Fasitt. 9 E‘rXMWL NE A A FB A T NS S
42 Sastol AR R

7L_
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al7] A3l $71E HiE Aol 24]
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RPES =87 WAISH% 8415 Afgo] 0|27 37 o]
Zolg 7] Qolo} g}, yhok RPE ¥MY A Z2kael A8} Wa
3o H3H0 2 7AW NS FAA Dojof Ttk S,
RPES] h4Y 91217} 9918 A5 SAahch 558 o 2 otk
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