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=Abstract=

Acute Respiratory Insufficiency Following Blunt Chest Trauma
—2 Cases Report—

Young Pil Wang, M.D., ¥ and Hong Kyun Lee, M.D. **

Acute respiratory failure has become an increasingly frequent cause of death following
shock or trauma.

Interstitial or diffuse alveolar edema, as chief pathophysiologic change of acute respiratory
insufficiency, can be the result of sepsis, fat embolism, cardiac failure, lung congestion,
and oxygen toxicity.

These pulmonary problems are extremely difficult to treat without early recognition of
their development and aggressive management.

If the treatment is delayed, the progressive respiratory failure is almost uniformly fatal.

Authors has experienced two cases of acute respiratory insufficiency following the
blunt chest trauma, which were healed uneventfully. Literatures were briefly revie-

wed.
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Respiratory Distress Syndrome)s} o xjwdql 7 = AL BAs o (Gump, F.E., 1969, 1970, Mo-

o.2bA AAR < ol = vhekst AFE melth ol tsay, G.S., 1971, Sladen, A., 1958). =3 Doty 9}

gk Ao das] ehubeld, cheke] dAF o, THA Moseley (1970) = ] B3 Az}e] &R o4 Wet
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m\f R0 $hE 4] AelalA ¥E FAZTEFILYF-L major trauma, v}
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S wole grlgo vt i
Y, YA Y50 B

2 slEe e 5
& Eatell A wr g T':n‘*é TEFAEF

of FHmA o

M0 :164% otz o Do Frel oa wu
2 WhEe Aoln W W ReF AAg 944
Aol gle} 4 SFA= AT Brbr el FA9

FEESF AFYY FFS sETaclgsh shEd

‘I FAAHNA mgdelt, 49, A4 B g
SHEepEel AT AT Age gigleh Wd &34
:VPI g G E dEdde, 2559 5§

T WG ow AR ureteld ofzle) A F S 1lEly
EF- d4e 80/302.2 w3, Wwbe 130/min, #eo
35.7°¢Fh A el = w wA m‘i%}ﬁ LAREE St B
glow g "Hapdtela gol ol B mg g et %
Al HAA A ddes A -rigﬂ} A4 EE &
T dglie TESE FEIPAA s °‘31DP-
A& B (130/min)ol ol B} Ao e
T ST ARG AL Fakabsl A ozl 7
45 993, *Fd4 I 2~38W A=z g
ek a9 Yo 2A4.e Hb:12. 6gm/dl, He: 41%
o P ToL 35500/mmd o2 @A FrbE oy

Fig. 2.

3, £2UFAANA L dniAA Aaa 8~10 9 §g
TE 2 olgdl FAolglel. YAHERAA A =
LDH »} 990 unit & 4]5] #5135 o]9el= BUN:I8.5
1.0gm/dl & FAelgls wlE 31
A5 2 AFA= AAolgdet. dE FR X-44 Ay
dgelld FHNT FALI AL Rol= AP RE
+ 25 A (Fig. 1) AAEAGAE ZulHolgof
GE A B YT 5 X-dolAE B
9=k
dd2d $F ABAAE L Aggod AngA L
FA F 400cc H 29 A EA LA G- Fald W)
A Ab&FY @/min) s YA FYSFS Ak

mg/dl, Creatinine:

rlo i

3 o]l x4 9} Digitalis o] ¥o] & u 313 o). A 29 o o
© 2rEA I FE, clwA s Digitalis 59 Fo] %
AFsdA gAgdEAd F2 Fdow AIFE A

AZ171 S1%k W o= ApA el qhube) & zFopsam, A ub
WAl A] of 300cc o] YA L AP Fglou PR
FAe 3L B %’1317] o F4 10mg ] morphine
surfate & =]} 2 g vt morphine ¢ T 5 gz}
< Z&AE ZV] At s T ste] Hokate] A
o AR - E B UG ox A s
Zadtal AAstg el A3y doll morphine & wh¥-
FA@ o A4FL morphine B x % of 1417k
AE AGAS 19 G5 Fe Foeryg o GAF
= 2 Ade Wew, ek Saade B A
=T Yoo, IAY P& 3FLY FHE
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Table I Relationship Between the Clinical Course and Treatment (No. 1 Patient)

HD | 1st HD | 2nd HD | 3rd HD | 4th HD | 7th HD
Anxious and Irritable Frothy sputum; } Only headache | Only headache
Cold sweating scanty I Ausc. ; clear Fu CHEST PA;
Dyspnea Comfortable and normal
Sx Mild cyanosis well being sense
Frothy sputum Headache
Headche j
Ausc. ;rales and wheezing ‘
Trachestomy Oxygen inhalation| Oxygen inhalation| Remove tracheos- Only conserva-
Oxygen inhalation | IPPB Lasix 20mg tomy cannula tive Tx.
Tx Lasix 20mg Lasix 20mg Digoxin 0.25mg |
‘ Digoxin (.5mg Digoxin 0.5mg Morphine 10mg \
" Fluid restrict Rotating tourniquet | ‘
J Phlebotomy (300cc) ‘ 1
} Morphine 10mg s.c. | 1

Table |. Relationship Between the Clinical Course and Treatment (No.2 Patient)
HD | st HD 20d HD | 3cd HD sth HD | sth HD 6th HD
Restlessness Cyanosis; No subjective | No any other | FU CHEST PA:
Cold sweating disappear Sx. symptoms normal
Profuse hemosputum Dyspnea Ausc. :no rales Ausc. ; clear
Sx Dyspnea Comfortable or wheezing
Ausc. :moist rales Hemosputum
wheezing Ausc. :fine mo-
ist rales
Sitting position| Diuretics Diuretcsi Morphine 10mgl Remove
Tracheostomy | Digitalization | Digitalization I Tracheostomy
Tx Oxygen inha- | Morphine Morphine 5mg, ! cannula
lation 5mg, (Qid) | (Qid) |
IPPB k
Sedatives \
Morphine 5mg |
(Qid) |
5 AT +22F FALETE @ol Fasssh A FE3E Fa2 4490 @3 9d 2094 +F
A= AR AAFF—8 = A A3t Digitalis, ) AFEL dd 2 AAF o 343 24, TE, F
2459 B E Fx35l9 3 morphinenh-& Eojgo A FEol slden g 7dANHE EE2g 2 4P

13

o, A 746 AL REFF X-AdAE A5 4ol 1 A9Eh AEAS AAGA s geld AWB
Aol AH g o (Fig.2), FATEIA Q44 5 7199¢ 997 <198 244 &34 498 3§%
Ax BF g9vh. @2t Alodd ofFE HoAxR 24 ngex Ay, 44 160/1000.2  FrhE
glol F5ol e A% AAE 8 Atz A APend Wit 150/minez WNE nidy TEFEL
Heloh AR AN AFAEGEAA4E FFRA 32/min, AL 3649 A4 FEdhgdod
obFA AnsgFol Basel FABHAES FFA @A FALAGT TG Al AR ALe
A4 €€ WY (Table 1) ga Qg oA BAR4 45 AAGGAA

2o 3AE FAGAE $EFE, AY, AT T SIS AT ANSE BEF 9w, Aee By
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Fig. 3.

<150/min) o]l 5 Sz gallop & &2 Arh. 445
Foll fzh4] §HEel ddeH 23 28AH xR FX
Hgeh. A7 A4 Hb:13.2gm/dl, Ht: 41% ¢ o o
WBC: 14900/mme 2 %2k Frhsl g, Uz al=
A Aelgd o, Y5 24 Amylase 7} 240 unit =
443tz LDH &= 1070 unit 2 # A3 S7158 o] ele]i=
Aol k. AAE A= Fuls} v Kol ST-T v
el FhE 272 YT, Axzd s oja
vk g FAX-A4 4EF 59 siggddol
APz RN F FHYSINS
3.

g3 71547%711%—% A8t Abgake] 4% X
gl ZEEL YEsie R srglon sy gt
A °‘=°Jz~¥r€ Al giet. ob-Fe] oke] 1A} AW ox
morphine surfate & 10mg o 5}54t3F & u 6417} 7+
Zo R smge ARFAE 397 ALz, A5SE
2l o)Al 9} digitalis o] Beojx wggel A4y
B ] #AA e E B XA g o] dA9
Faglon Ao FAdoht ¢4z Fe =80 ol =
IFTHRIY AAFEY FAFE WA &gk A5
WY AL ZEHFEY Fobe 2L W A4 24
&+ E4 Aol 1A~ & A A o2 morphine
2 R E FAF ATHDA = DEFIAX-AL
44 ngen (Fig.4), &=le A7 Hee
ol 4gle]l FIF Al A4 HLAPd.

Fig. 4.

4% Aske AR R ow Az §

= B =9 4l v
% R
EAb o 2= 7&@‘%3—?%4}
W= Aol 5744 olv}(Pontoppidan, 1973). = =A)d
7o fdo] WS mAER Aol FobEA ¢
el dgatFReturcl Axe dA s AR T AR
Z

of A st Aelr], simAdRA4e g Jx F7

Beh AESol zy] wlfe ole @ mAdRE Fih
HA L] o] Fo] A GA dlte Aelrh FA9
ol Fell clof Rl Ae] A HAHE A zet =AY

Bapole] Awizt WelM sheol fare] B o
A= G} el daf i Eolst Faz ¥
#A surfactant 7} 5] S ZF43514] He] d 2] F o)

Z2# ¥ v} (Gilordano, et al., 1972). Hechtman %
(1973) & A 3F o 7 Q& # ¢ &z (shunting) 7}
MA@ 4 gk Flor], Robin£(1973) & 350
3 compliance 9} sl &a& 7 A7 3 #Hrl—& 59

BRFRL EolA g o ERNEE SH oty 2w
#}h. Albeman 3 Fulop (1972)-8 &&4 1l ol 4
AFE T ARaFel FHAZFIF oz & 24
& <+ T’F" gor, AdsF, BAFAE T, 44F
T AZFETS AN Ed BEdA 9FL vHx, F

— 151 —



7t Al ete AR Y FAGE FokAFA
#ch E3 Downes 5 (1970) 2 #5374 Z-t% o€
b gl —d 58 BFY Y oS 2447 QA
A7 FrtA gl ek o gt

ole] 3 FAS &AL wh¥yl = Milis(1968) & |
Egteld A AAHAFT 1%4 DY gctr B
ul 9l o=, Shire & (1973) & Ao v %% ¥
o alF 2.1%dA A7 53l dglebn e ek
=8k Fulon 2} Jones(1975) &= & Aelvt Wo] o} = 97

A= 11%el 4] Post-traumatic pulmonauy insuffi-

ciency 7} A st vha wagE Wl glvh

Hoid S 2g FAZFIASE ATAA
2, A4, FYAAFAEo 2 AT wWRLFo] T o
olol=]ut 7S whebd = AR gho] ¢lo] & mbA) G
ol wlzl E24, humor, HPulAle] JslA=E T&F
2Ao] &4 ¢ivh. Robin(1972)-& WA Ao 4%

s1 29 el

whel @ g} el LEealv

Table [. Etiology and Mechanism of Lung Injury

1. Increased pulmonary capillary pressure
1) Hypertensive cardiovascular disease
2) coronary artery disease
3) MS, Pregnancy, Tachyarrhythmia
4) Non-cardiogenic factor

a. Overinfusion
b. Pulmonary veno-occulusive disease

c¢. Pulmonary venous fibrosis and stenosis

N

Altered permeability
y Adult RDS

2) Reactions to vasoactive substances

—

3) Endotoxin, diffuse capillary leak syndrome
4) Clotting disorders

3. Decreased oncotic pressure
4. Lymphatic insufficiency: Silicosis
5. Increased negative interstitial pressure

Mixed or unknown mechanism
1) High altitude

2) Intracranial hemorrhage, brain tumor

o

3) Narcotics: Heroin, Methadone

Mclean E(1968)-% 249 ¢ s & A S8 215 169 ol 4]
A NF o 9 TFENA

RE-El

qow TFRFLY HAAL FA o mAYDAE
stol Fri=eba feb Ratliff §(1973) & 24, 34,
Ev Ao gl 9 o ¥ sEAe] mAFRARS
U FA 2 A RESE 29T 4 Az o,
Staub(1967) = A ER rd¢-e Ze f$3) d3
a7 2] ool %7}% Aol 28R o mARARAAY
ol st o4 3 RFEFo] wkAIE %

J«
;‘3‘:
Ak
>
>
o
it
Bk
T el

= 5} A= .
iaﬂ °r gt ?11 L]I‘
7.3

== = =
gTom Qg AA S oA il
5 1 a).o. 2 = B o= I
%"I"L_/g s uEL—TL A Q_%']'X‘_TOI 11—“,} ,_]_ 7/"1_0_51_ 1;_*
2 o)
4 ot

Gump (1971) = multiple dyed indicator & o] -2-3}¢
FERA o FHAA sodium ionel] w3t = =4
Pgael EdAe] Friy AL wag es, Robini
(1972) & HAE AFEE e 2404 AFAT 2T
Hol| 4o whl Ao wErt AN FEe P,
fibrinogen (=} 2F : 341,000 daltons) 2] T %% At}
F7tE 9l onl, Alx]o] dextran(2=z}EF : 500,000 dal-
= A5 A 2AYDS B FEIANeAY
BioolH g a7 A%YR s Z2Y HzSde
FEH e A g sk Aeleta gk

w3 749 (Getersdorf, E.D., 1959, Robin, E.D.,
1954, Oswald, 1958)°] <A}, Phosgen (Cameron,
E.R., 1946),
1970), Acid fumes (Kleinfeld, M., 1970), Nitrogen
oxide (Sherwin, R.P., 1971)%9] E2x9 Fdd 9
A5 2AYBEAG] WA= i RFo] oY &
2l o=, Aldoxan (Staub, N.C., 1967), a~naphthyl-
thiourea (Latta, H., 1947, Visscher, M. B., 1956),
Coral-snake venom (Ramsey, H.W., 1971) 59| <3}

w9t gl 2and, AzEd, 719, e, w
WS A G AARAEIE ZARBIAL S 0
A A7) v}, o] &Jol E post-infectious immune complex
disease, oA}y, =beig] o}, kA A% (Mckay, D.G.,
1965), 9 <3 (Tilney, N.L., 1967) ol
microaggregation, microembolization o] <23t DIC
(Disseminated Intravascular coagulopathy)d] 2]3]
A A EARRe ERaE wy e ERe] 225
s BFo] wAle 4 ¢lvh.  Moseley & Doty (1970) =
AAga o ARRs] oo gt Bl e &
AT ASGo s FATEFIA BN ANT
N EEANES ES

AESFS) AEAQ A YA FEF FE
Aol glewd Aoldel AAEHe] FoAsts Al 9

Metallic oxides, Ozon (Bils, R.F.,

=R AEF

A
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2= oldl g o FFA =
41t} (Opdyke, D.F., 1948). |
, P, 1971 ¢ 2/s}d major trauma &

A5 FAY 4+
=l A9 23 (Gei-
2~1594

4 RO FAEFIAL AU o 2ol B o
S ARTARE G F2 QA dAL A Gositive

balance)q: ol © HZzAEH J4-st
& ApAEelo] 25 torr ] A
15 torr 2 % ]
o ’Gu)ton, A.C., 195¢), AR A 52 AF-H
AAIA T A 244 el
Aol 2ol |8 o %nF0] P4 4 ol
o ol mhA o] vl A Aol 7P glol wl A4 # g sihel] 2]
| Fdl AL WEFel wAT 4+ ek Szabo
(1967) &= A wlo] o) s|Qlupae] 9 ARF
o wAgTE AL wudod, A o944 °E1»w_rea
c] o= TH Fel, wele] ok (Maccalum, D.K.,
raslan, S., 1974) ol & w1 AFA )
] oF7 1ol FAHZERA

R
r&

,_A
w
N
x

2
o,
L
>
&

=1

Vi 4 %'—9“ whZ Al Zh
e Axl jte
o3& A Hel sl tFeo] WA+ (Hartley, PH-
S, 1905, Trapnell, D.H., 1970), °]&ldt 47= #
w A8 %59 (surface tension forces)®] o £%} wizl&
217 o} (Fenn, W.0., 1951).

o] 9lefl & 90009 Eo]AHe] mF-o 2 -FebrbA ) (War-
ren, M.F., 1942), A EFEFd, HE8 59 344
Aol €4 $e ASANE 2 A8e B85 oy
FTAZF VAol HAE + doh ARl AYPE A
AN = ALlE FAA oUW 44 FAFNEE
o] FHEAA A FHIFE ‘i'l% frka 2l glelol
5 HAow AzE.

Z & Morgan (1971) & d 79 45 Z-Fstr o
¥ 37wk Ztmx Surfactant 9] ) 4}5 §-4] 517 o) &=
Fwhx el w2 frel d5oF w44 = Surf-
actant system o] 3r7E¢] FA I FFA] 4=
ot Bw glon, $A4ZF(Eshwar. JR., 1970),
9 X %% % (Rovinsky, J.J., 1965), Cardioversion 3.
(McDonald L., 1967), v} (Cooperman, L.H.,
1970), Ao <3# % (Hyman, J., 1970)d = o 2F o
2 3t :‘/‘35—%-‘:’* o] wAe] Bay € oo

FAZFEAY A5 dub4l =2 (Table V)
FH A RFE kAT A2AQ Wl Wi 853 W
ol slow ZEAOR dAnAdtozisy AH 5
ZH2 YA BES G FAYE Aol a5 A4

= 2
a3

Table V. Emergency Treatment of Acute Pulmo-
nary Insuff]clency

1. Sitting position
Vent. filling Pr. - Preload |
Drug of first choice; Morphine sulfate

oo

Tachypnea |, Rclieve anxiety
Peripheral vasodilatation
Preload |, Afterload!]
Pulmonary capillary Pr. |
Indirect increase of Cardiac contractility
3. Digitalization
Cardiac contractility 7
Lt. Vent. filling Pr. |
Cardiac outout 7
4. Humidified Oxygen
Maintain or increase cardiac output
* Mechanical Vent. support
1) Improve the distribution of Ventilation
2) Prevent atelectasis
3) lmprove arterial oxygenation
4) Minimize the hypocarbia
5. Rotating tourniquet; Preload ]
6. Rapid acting diuretics
Diuresis: Arterial PO, 1, A-a O; gradient
7. Phlebotomy

8. Aminophylline; Bronchospasm }

F¥oler & AHolrh

ARAEFGe] Foste A 2 4dd 24
ANA £ ARVFRGE 227 A4 A 2FE
7}A1 7} o i (contractility of cardiac muscle) b
AFagtel A X A EFS S e s, 2
HAYS As4azow  Afterlood (Res1stance to
ventricular ejection) & Z}A£A7]= uwlgo] gl o,
HAAA il o4
Preload (ventricular diastolic filling pressue) & 7}
2417 & uhyel el

ok FAE e A & sl E o = preload E 3}
A2, AZFEA S} AAL2E Fdgon Ap4Es
FAAA L 259 4223 E AAG ¢ vt BAgG
B preload & A7 A, ol nda & H 59
Z3 ok ATFEL FUHAI T afterload & 74
AR

Alderman(1972) ¢l 93}l E3-& &L mek, Left

m?:,

oo e
nﬁl o o e

cardiac diastolic stretch €]

Q
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ricular End Diastolic Pressure (LVEDP), A7
ZFaA 7k g en, Capone E(1971)-2

2ok e e ARSES AR F
S3 owagul olx, Jaffe (1970) 2 Zelis
] LA 3% A 84 7] o2 after-
A 5-28 FaAgcha @rh ol 9
Al ;q J,Lo,./\lfﬂ I

T Rd el Faerh

Digitalis & AZFEY S F7MA7 o A0 57
gl A ES JIIA St # mARGFe] F4g
4 At 7]s (Mason, 1970), ©]|AEL =3 AMNEFS

A gt 30 SubAl 2
g4g Ao A5G
tive End-Expiratory pressure -Z ol 8% 7] A 45§
(Ashbaugh, D.D., 1969, Pontoppidan, H., 1965,
Proctor, H.]., 1969, Sugg, W.L., 1968)% 3l
o ® Z2p A4 fA8 AAA XA E Q3] gt 9
= ¥ ¢] Critical closing volume mv} Be 7%
A7 & olvh olgle] Hulyon 4
Las'XQ} Edecrine 3 732 o] w7 2
Ho] AbaEshs b7l A E2E

FNHAA dAuAdn A
7} 2%51A greh. =g Posi-

gt A 4 Eli"”% WA Fake] Fhal
73 g el gle gy Fofd
o] A A& 4 9lek(skillman).  si& A4,
as FABFIRA AL wheko] 25 o)
ZE Fodld & 5a3E B4 dor AAAF 9
T Aol = Ab4d] 5 vl o] &84l Heparin
4 Fo s o AfE H13 lsuprel & E4 37,
AR g AYE 7Hgdtel. w3t mEgto g Fuj
H= FASEEAN = 59 7o dulael wa
%7 Trimethaphan o]t} Sodium nitroprusside o}
& ASA S5 ke AR 4 ek

¥ o8 o
7 s FHEAT AT BEIAFL FUT F
AARE 21 F A, ABD Al ALel e F

=}
A R FATH 93] ATFFH4o dgod, A
s A TEGFe R A7 AFAFO A o F
P

iﬁ-f?‘zi% ol

Z9) dAYels &1, 7 E}al 2% %o ARFE
Exbo] W3 B l »hm AL wila FRAE
bt vl
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