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Blunt Diaphragmatic Injury at Phra Nakhon Si Ayutthaya
hospital : Case Report

Abstract Wisuttiluk Satawathananont, M.D.*

Blunt diaphragmatic injury is rare and easily missed. A 22-year-old man was hit by
20-ton iron bar. The diagnosis of intraabdominal injury was established. Exploratory laparotomy
revealed intraabdominal blood without active bleeding. Three days after the operation, chest
X-ray showed abnormal air at left lower chest. Chest and abdominal computed tomography
scan was done, the finding suggested diaphragmatic injury. Hence, reexploratory laparotomy
was performed. Diaphragmatic tear at left crus and total gastric herniation was found. Stomach
was reduced and diaphragmatic tear was repaired. The patient also had pseudoaneurysm of
hepatic artery and open book pelvic fracture requiring angiogram and embolization. Two years
and eight months after the operation, no complications were discovered.

*Department of surgery, Phra Nakhon Si Ayutthaya hospital, Phra Nakhon Si Ayutthaya province.

7189 %4118 : Blunt Diaphragmatic Injury miGWﬂﬂuﬂaWizuﬂiﬁ%QQﬁﬂﬂ

U I aQ a o >4 %4
UNAALD Ignianwol daeTuuiun, W

Blunt diaphragmatic injury tfunsuaiufinuldtios wazinifadelsalild Monuiiiaus
ﬁ;iﬂw“msvlm 21y 22 1 ﬂsxauqﬁamqi@umﬁﬂ%ﬁﬂ 20 AuUImMRINEN, NalazgasinIm
3fadad intraabdominal injury ¥NH@A explore laparotomy wuiiameanludaiios il active
bleeding #adW19A 3 4 chest X-ray wu abnormal air 7l left lower chest maa37a CT chest
uaz abdomen &98IH diaphragmatic injury 39W16i@ reexplore laparotomy Wy left diaphragmatic
tear ﬁu’%nm crus Wag total gastric herniation &y stomach reduction uaz repair diaphragm
%ﬂwﬁmimwﬁuiwﬁéﬁmﬁa pseudoaneurysm 2a4 right hepatic artery was open book pelvic
fracture iy angiogram waz embolization wasnnendadihesndamunainmadunm 2 1
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Aihemalnag a1y 22 T pRduwdmia
NIUNNHAIUAT RLIESTERK! VLNNI‘;@HJ?%H@'J
vlmuam Uszaugiifinglauminwin 20 G
NULINIWATNEN, TIDIUAZ am,mmm 20 W7
nauNlTanegIu1a mmuwlmwmmaﬁwu
Yaanuaulafialdlefeld fluid resuscitation
1 3l LL&’JZN@IaNWI‘NWEI’]‘LI’]aW‘J‘”uﬂiﬂiaElﬁ?;l’]
'nm\mﬂmuwﬁmmmnmmwmaﬂ ‘waumuaﬂ
m@mm LLawm@mmmm anwouly agitated
uaz markedly dyspnea @TI3TNNNEWL contusion
"7; anterior chest wall, left abdomen & pelvis &
scrotum, decreased breath sound both lungs,
distention, guarding & generalized tender abdomen
NaN19033a chest X-ray manwmma%mu
rib "ﬂ’N"M’WﬁVl 6, 10, 11,
plneumohemothorax ‘m 2 9419 Wag abnormal air

Wy fracture

7l left lower chest §iheiin1z hypovolemic
shock was acute respiratory failure 133NN
161% fluid resuscitation uazld ICD s 2 419
wadaNnld ICD wuindl pneumohemothorax g
2 419 wazeemnléld endotracheal tube léi¥in
portable chest X-ray Fanwd 1
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AN 1 chest X-ray
L&A abnormal air 71 left lower chest

A1 hematocrit wInSuWAL 29% A1H
PRC group O low titer 311 2 09 HAN1IATA
FAST (Focused assessment with sonography for
trauma) Tuauanlaawy free fluid N subhepatic
area &9FE1N1Z hypovolemic shock tAnann
intraabdominal injury 39l¢vinE16a exploratory
laparotomy &% film pelvis AP annl3swenuIa
THTUNWL fracture of left inferior pubic rami,
left sacral alar uag right iliac bone l#U3nmn
ﬁ’amwﬁmz@jnﬁa@ open book pelvic fracture
ey unstable pelvis dhehauuy vertical
shear ﬁaﬂl,l,wmlﬂi‘"@ﬂvl,@lwm’lm external fixation
ﬂmnm pelvis NauHIGA explore laparotomy
Fanmi 2

NN 2 pelvis AP
ILE#aS open book pelvic fracture

YUANAA explore laparotomy Wi pelvic
hematoma 2110 8X8 .,
210 8X8 Ui, lwuanmME expanding, pulsatile

left renal hematoma

WAz ruptured hematoma @& pulse 289 iliac
artery %1 2 498 wuidaafiusiom subhepatic
area 200 C.C. ualinuu3nidiil active bleeding
wazldwy liver injury & left diaphragm Slanwoue
bulging tihsnluzasiios ueliwy diaphragmatic
injury asrAaiazdn ICU dasnaw
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i 3 wdsnnfiooyszaugiamg ¢
faa N chest X-ray €lowyu abnormal air 91 left
lower chest 8nvisane nasogastric tube ag'slu

abnormal air laiwy left diaphragm &uvauTeU
uanwag abnormal air WAz duntieuas stomach
Fanwi 3 war 4 sedeindu diaphragmatic
injury 39¥i1 CT chest a2 abdomen

m‘w"?; 3 chest X-ray PA u&ay abnormal air
7l left chest zausauuanukilon gastric wal
asnas uazlats NG tube
aglj'sl,u abnormal air

AN 4 chest lateral w&fs abnormal air
1 left chest wauTaUUBNIABY gastric wall
AIQNAT
U

Wan13a3Ia CT scan Wy abnormal air
wae fluid content %ﬂé’ﬂwm:mﬁau gastric content
agﬁl,u left chest, UL MVBLIOLUEN abnormal air
fianwuzinilan gastric wall lagwuindariu small
bowel, air-fluid level uazia1a NG tube aglu
fluid content ﬁag’h left chest W&A¥IH
intrathoracic gastric herniation, stomach @
U posterior chest wall WAAIIH dependent
viscera sign, luwu crus 289 diaphragm 4
e waaed discontinuity 209 left diaphragm,
left hemothorax uwaz left hemoperitoneum
Fonwmi 5 B9 9 andnworenafiwuyile
89§871H  diaphragmatic injury 919Ee  waz
stomach heriation i1yl left chest uanan
i CT scan wWu liver laceration 813 6.1 €.

Do 2D

7 posterior segment 284 right hepatic lobe
nelud hematoma, lung contusion “71' right
upper lung tae left lower lung ke compressive
atelectasis 71 left lower lung 34¥i reexplore
laparotomy

AN 5 CT chest waz abdomen

AW coronal view LL&AY abnormal air
wa fluid content 91 left chest faane
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AWN 8 AW axial view W&y NG tube
agﬂu fluid content Gﬁﬂaéh left chest
éfq@ﬂﬁ‘i, left hemothorax USLIMAURINAD

' stomach LLay dependent viscera sign

AN 6 UEAYIEUTELUANYBY abnormal air ANWIPNAT
danwmizindlau gastric wall dagnes

MAN 9 uaag discontinuity
289 left diaphragm @g¥an@s
U
ez left hemoperitoneum UINIUATURAIAD

diaphragm

\lovirnda exploratory laparotomy
5nass wu total gastric hemiation vihluaglu
left chest Wwae diaphragmatic tear 812 5 .
fusiam crus wos left diaphragm Foua
esophageal hiatus fig central tendon ey
avulsion Lanitas ¥agaINGe stomach naudin
AR 7 2 sagittal view uams air-fluid doerasldvonsn liwusng ischemia uas
level uaz dependent viscera sign $9gney perforation 289 stomach & repair diaphragm




laeld absorbable suture wieazanadn wasd
1-0 funuy simple interrupt anxnsaLulla
defect lgmualaglsinwuingd tension uwanannil
wuLdand pelvis 200 c.c. uaz left subphrenic
area 100 c.c. lslwusumsiefiil active bleeding

Suit 6 Aihedildge, small bowel ileus,
jaundice waz thrombocytopenia lUaavia
Aiased1 sepsis A9 resuscitate a1 CT
abdomen LW31&d&® intraabdominal collection
HANIIATI8 CT scan bWy collection Wa
hemoculture Wy Acinetobacter baumannii
septicemia I@ﬂﬁﬁ%%@ﬁﬂﬂ thromboplebitis
VL@]’U'%ﬂﬁﬂﬁaﬁqiLwaﬂﬁ antibiotic A3NUNA
sensitivity nevdimsrnda 5 Juldld PRC
wan 4 g9, finJaden uazuilaniae
coagulopathy

Sufi 18 Aued9dl jaundice uwazen
hematocrit aaad ldUIaviae ldwuind Gl
bleeding Q’ﬂwé’fo%’mwmﬂsﬂ@i vital sign Un@
a5 TNMeuSnMaslinuaNNAaUNG aude
418 ongoing blood loss a1 liver injury bdas
CT abdomen lu arterial phase WU subacute
mtraparenchymal hematoma 2u1@ 5.4X4.1X
6.4 . N1 liver segment 7 Las 8 smmsfl,u
# focal nodular enhancement ®4§8731H
pseudoaneurysm @\ hepatic artery mm‘w
VII 10 lagd subcapsular extension ‘YI liver
segment 5 uaz 6 Wik 1.7 i3, &I retroperitoneal
hematoma vwALaNas # minimal free fluid
8988918 blood loss a1n pelvic fracture
ude %’ﬂaﬂvl‘ﬂ%’nmm'aﬁIsGWﬂﬁuﬁaiwwa\anitﬁ
Lﬁlaﬁﬂ visceral Laz pelvic angiogram Wan13d
373 angiogram WU pseudoaneurysm ﬁ branch
289 right hepatic artery dsnwdi 11 3sl&vi
embolization @28 glue uas lipiodol #“awYI
ldwy contrast 1d1lulu pseudoaneurysm
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daufl internal iliac artery via 2 49liwy

’oml,aa@aaﬂ VL@] embolization 9 internal iliac

artery ‘YN&E’N’U’N

AN 10 CT abdomen
LRAY hepatic hematoma
neludl focal nodular enhancement é’qgﬂﬂs

AN 11 visceral angiogram

WaA9 pseudoaneurysm
71 right hepatic artery ¢agnes

8 dUawi pelvic fracture Sudl callus
formation #asunndnszgnisld off external
fixation mJmmmmumsmmwhawmma
%;wwmmm W& liver function test Un@ wwnél
mﬂmwﬁ'}ﬁ'@aaﬂﬁﬁﬂwlﬁu AMNNITRARIHN
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Blunt diaphragmatic injury dumsunaidu
Anuldsion qﬁ’@mmﬂué’ﬂwﬁﬂnavqﬁ’amq
wazléisun13rnda explore laparotomy wulae
tadgiliias¥asas 0.5 9 8 Aauwngain motor
vehicle accident \Hunan ﬁmﬁu high velocity
frauma J29A9NN LAKA @nmﬂm\a Nawutiag
°nmﬂmﬂawaw‘ummmauwﬂ'smmuﬂwman
210 20 duny" mnmqﬂmum‘ﬂﬂ@mﬂ
Sunndldlddatelinauandssidnisuasy
fiuuss dnilnglifioimsfisumziulsa uas
ffinsunaSuauadiedesa: 52 89 907
yl#iAa missed injury Yesaz 7 f9 66 was
adelsalddr a1n1Tuazan1suaaIaY
diaphragmatic injury éiun dyspnea, chest pain
#ie abdominal pain §nNHN12Y shock TINAE
A373319M WU decreased breath sound, Weld
bowel sound 14 chest, 112 chest lTaiWaedl
au (tympany) WILA1e chest 91U (dullness)™
mimmmmmLimnﬂummmﬂmiumi
MNURBNITINET NITATIANNTIRINAN 8
adalsanausen

N30 chest X-ray PA way lateral wWu
anuAaUnAanTndiadelsanSaaedatng
diaphragmatic injury 3osaz 27 v 68" &
sensitivity 3088y 52 specificity ¥azaz 100
accuracy Jozas 92° 119318 chest X-ray Und
fozaz 20 D9 50 138 hemothorax (Tuaning
daulnafvnlifadelsalald mavi chest X- ray
smwummammiumsmma Nmmwu
Luam chest X-ray smm\ﬂ,a ICD wu perS|stent
abnormal air 14 left chest TALAUTY, WU
gastric wall Tu chest, Taiwy diaphragm dinveing,

dunisiats NG tube aglu chest, multiple
lower rib fracture 419271 waz hemothorax
anwmedenanmaniivinlfaede diaphragmatic
injury®*®

mi‘m CT scan Iuwﬂ’w‘ﬂﬁ‘iwﬁﬂﬂﬂm‘ﬁ@]
s28zusnLAR3RadEn1sUASUIIN T8
aqummizw‘uao missed injury dieldanmaians
w89 diaphragmatic injury elFifaselyald
isdn Toodl sensitivity 38882 100 specificity
$ama 90 accuracy Yemaz 95° fawuwnans
AanewIaNnad sensitivity a9N13IRARE
Iiﬂmmiaﬂa” 77 949 100 UATIWLANHILAL
m\ﬁmmaﬁ“’aewauaﬂmwmimaw] 9l
coronal Wag sagittal view § sensitivity Sasaz
84 specificity 3asay 77 accuracy 30eaz 83
AN CT scan maqéﬂw‘swﬁwué’ﬂwm:ﬁﬁwﬁ@
l¢un dependent viscera sign # sensitivity
Soaay 52 09 92 specificity Souay 71 D9 96
diaphragm discontinuity § sensitivity 30882 58
219 100 specificity 30818z 83 914 95, intrathoracic
visceral herniation § sensitivity 3aeiaz 60 f19 100
specificity Sosaz 94 9 100, hemothorax
e hemoperitoneum X sensitivity 3azaz 52
specificity ¥aoaz 95%° Q’ﬂammﬁsﬁ coronal
wae sagittal view Zrsdudun1iifadelse
agnelsfiannisifasalsndodoeftant e
laparoscopy N30 laparotomy

Fmsunmsnasusmanyldves 18ud
pneumothorax, hemothorax, lung contusion,
fracture rib, fracture pelvis, liver injury Wag
splenic injury uanaNisany thoracic aortic
rupture, kidney injury, long bone fracture Was
head injury'™*” %’ﬂ’amwﬁﬁmms abdominal
pain, chest pain, pelvic pain Was dyspnea
A379WUTOY contusion 7i¥ipy, Men was
é;GL“TJ\mi’m, decreased breath sound both lungs



ae abdominal sign Lrami’rﬁmsmmﬁmﬁ@ﬁ
To97iag, ToIaN WATeLEINTIN AMTUALAY
Sfudunsdfadeainnis film X-ray waz CT
scan ‘s:é’ummgumwmm‘sm@L'ﬁ‘u 1¢un

liver injury grade 5, diaphragmatic injury

grade 3 uas kidney injury grade 1 &theeil
A1789§833 blunt diaphragmatic injury tW12
ﬂavLﬂﬂ’]‘S‘]ﬂ@]Lgﬂﬁfa\‘l‘ﬁaﬂLL@Z"ﬁMBﬂE%LLN, Y
abdominal pain, chest pain, dyspnea &g
shock ®923319n718WL decreased breath
sound uazfinsuauATnwusasAY blunt
diaphragmatic injury M0 lung contusion,
pneumohemothorax, liver injury, pelvic fracture,
multiple lower rib fracture waz kidney injury"”

Blunt diaphragmatic injury #nwWy
life-threatening condition Tn@8Ta8as 44
fv 100 ﬁﬁiﬁéﬂ’mﬁ mortality rate 3o&az 10
fle 35°7 gunguanzasnindedia ldun
intraabdominal bleeding #3a pelvic
hemorrhage ﬁﬁﬂmﬁﬂ non-reversible
hypovolemic shock, severe head injury, ARDS,
sepsis Waz multiorgan failure"**” {2
fanusiu mortality rate va4f18 blunt
diaphragmatic injury kR hypovolemic shock,
associated injury, Injury Severity Score (ISS)
H1NN71 15 (0-75) wae Revised Trauma Score
(RTS) #iaanin 5 (0-7.84)"" Qﬂwﬁﬂﬁ
# hypovolemic shock, multiple organ injury,
ISS g9 (48) uaz RTS i (4.62) WLEAYIN
ddasnndeiiagedsdndudasinuagie
fiurefiuazgualndde

ﬂ’]iiﬂ‘i:r’]lui“’il LLiﬂ%aﬂﬂi”ﬁuaU@]m@]
1413 resuscitation 1Haedu mﬂa NG
tube 1Jun19978 decompress stomach Lwa
{oefu aspiration lusnefid multiple organ
injury LANTNHINITVIALIUAINAIINE AT
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laashw life-threatening condition fiaw Lafu
tension pneumohemothorax Was active bleeding
a1 intraabdominal_injury é’iﬂ'smwﬁﬁ acute
respiratory failure mrrmiﬂmmmm’mmm@
l¢iwn intrathoracic gastric herniation Gﬁﬂﬂﬂw
\NA atelectasis, tension pneumohemothorax,
multiple fracture rib LLag Iung contusion N1
Lmiﬂenauaumawmgmmwu septicemia®’
fIUNE Lmsﬂsﬁauﬂuaﬂmmaaﬁamﬂﬂwmrﬂ
lumeanasdia empyema™ wuesaz 13 wu
mﬂslm’m“ﬁlﬁ hollow viscus organ perforation
3'33451"38 39A23ld ICD lu diaphragmatic injury
mwmmawniw wadadldfisanuzinge i
vLNI%Lﬂ@ﬂWiU’]@LQ‘iJLWN

Nﬂaﬂliﬂuaauiwmumammmmm
exploratory laparotomy mnm‘sm@muwmmm
U 9N diaphragmatic injury Imlml,amv
3INAIE NIINIAA  laparotomy afausnena
Iiaansnifadelsaii¥onay 17.747 A1
imuﬂuﬁumi’mmﬂm dlaphragma’uc injury
AMNNTHIGA  laparotomy ASIN 2 & blunt
diaphragmatic injury s1efilufidadeddmsuns
K6 laparotomy %38 thoracotomy anlsndu
2819L39A%  @IN1TNTENITHIGALE Lrilau
Q’ﬂammﬁmé’wé’em:aumqn‘junm 3
laiwy gastric ischemia e lafisnauindda
%é’ﬂﬂi:auqﬁamqrﬁﬂ@ BNGRRUREE LN AP
Juneagld madnsaulrgwuiniiidadelse
wasRFATLAN morbidity waz mortality 39A73
dwé’ﬂiﬁréaﬁqﬂrﬁa%ﬂmw%au

N19HNGA exploratory laparotomy LN
11}11’1ﬂuwmwmwauammm zgzugn
iz e Suidesiiasiingls e
mmyrmamumdmﬂwm:mmLwaﬁa@ﬂu
AzunIndeu lagrdadlauna midine dnuun
1%n3eunssondudiam xiphoid process i
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pubic tubercle flg spleen Wag greater curvature
2a¥ stomach 891 mobilize falciform ligament
\ofaduasn f13anazam diaphragm I%+in
§1979 central area ﬁy’ﬂ 2 49 IG]EJL%WWZT]EI?]I
chest X-ray WU abnormal air wia air-fluid
level lu chest, WA@@awy intraabdominal
blood ﬂ‘%mmlﬁﬂﬁaﬂﬁmmmqVLﬁWU NIONWU
diaphragm Hanwoe bulging mﬁaﬂuﬁﬂw
‘nwm@lawammwwﬂmmu

m’s“Lmiﬂsmuwa\amimmmmNmm’mu
fa prolonged ileus, prolonged intubation waz
atelecta3|s mﬂmimmmwamimmma\mﬁm
ﬁﬂuwmmﬁmm explore Iaparotomy (1
repair diaphragm @NLLm:ﬂ:LLiﬂ%VLmummw
finamssnendia warlifinnzunsndon

Pseudoaneurysm U8y hepatic artery Wy
§stae wmmwumm exploratory Iaparotomy
ﬂvaN‘W‘LJ liver injury LW?%ﬂWiﬂﬂ‘lﬂ@@E}‘YI right
hepatic lobe @11 posterior LL@JLNN active
bleeding M33fasalsaannsin CT scan i
WIH ongoing blood loss wWan13asIa CT
scan 14 arterial phase wWu focal nodular
enhancement Aglu hepatic hematoma ¥l
masmu pseudoaneurysm 28y hepatic artery
‘mq °n CT scan wmﬂawmum'mvluwu NI
CT scan Sﬁma\m”ﬁm@Laumlﬂmmimmm
e Lmineﬁama\ﬁm‘smﬂLamwmu Nmmm
uu liver injury grade 5, A1 hematocrit anag
wAN vital sign stable AIMFLKRAVBY ongoing
blood loss laavi1 visceral angiogram aNNKa
angiogram &uduind pseudoaneurysm uazld
msshealagn1svin embolization

Pelvic fracture Iuwﬁm‘smmmm‘sm
CT scan smvl,u‘wmﬁ pelvic hematoma I@\"uu
Wiad contrast extravasation ;dmmwumu
unstable pelvic fracture WU3IINAU ongoing

blood loss 39A23L#5UN9¥N pelvic angiogram
e prophylactic embolization G'f%\‘lwua“ﬁam‘stﬁ
w89 pelvic ischemia lumewndediossnn n3
1d external fixation nauw1@@ exploratory
laparotomy aza18a@ volume a9 pelvis WAy
°}j’;£|a®mil,aﬂLaaﬂlua\im\mimvlﬂ ylFananTn
Lﬂaaumslwﬂwvlmm mewﬂ%mimm
exploratory laparotomy vildsunn Snsenavih
CT scan Lwag} pelvic hematoma i ldannlu
MEAAS Wzl artifact

a3y

Blunt diaphragmatic injury a23&9&aELHNH
nalnmneSuiusnagesiauazdasanatg
JULTS, HoInnIuas mmiLLammaﬂI‘m A9
i’]\‘lﬂ’]ilW‘Llﬂ’J’mN@iJﬂ@] &9n3vi chest X-ray
fuszlailumsitiasalsa 81 chest X-ray
wiadeifadelal@aasin CT scan Sedaelu
MIdasslsanLazNITLIALEUTIN ﬁjﬂamwﬁ'wa
M139973 CT scan &i&# diaphragmatic injury
sufiugasridaiiofingunsinaselsn uaz
Hasiumaiianzunsndauzadlia n3kda
exploratory laparotomy &g repair diaphragm
FaurszeazuInRld e S U lFaI T uTasy
diaphragm 188 uaziinansnmndia

AaAnIINYIen e

mamamm JFL.UN. ﬁﬂqmﬂ' Uiﬁ?ﬂ‘i’]ﬁ ﬂ']ﬂ
Q%Wﬂaﬂﬁﬁﬂ@]i Iiﬂ‘Wﬂ’m’]ﬂ""\W’mﬂﬂ?m ‘S'JN‘VN
ﬂ’]'ﬂ’]i&lﬁﬂﬂLLWﬂﬁ‘ﬂ?%@u UN. NIT‘"\‘H; QGQ@N&N‘U@I
ﬂﬂN\i’]%ﬂﬂﬂﬂiiN LS ‘Wi]J ﬂ’l‘l&l’(ﬂ’] LLﬂ')LL‘ﬁ'Ju
ﬂa&lﬂ’]ui@ﬁ')“flﬂ’] IiﬂWﬂ?U?ﬁWiw%ﬂiﬁiaﬂlﬁﬂﬁ
‘ﬂauuauuua a%mﬂ@l%LNﬂLL‘WiNﬂﬂﬂiﬁﬂH’]%
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