9§ 9 A & 3 A
Vol. 10, No. 2, December, 1997

ol 23t e
P 27|35k} RdFieke] Bl

QA 3epet olatetzd ¥ FE ATt
USH - ANF - ATHE - KBY - Ol

— Abstract —

Blunt Diaphragm Rupture
: Differences in Early and Delayed Diagnosis

Yong Jeong Kim, MD., Suk Ju Kim, MD,, Dae Jin Lim, MD,,
Hoon Sang Chi, MD,, Doo Yun Lee, MD,*

Department of Surgery, Thoracic Surgery”®, Yongdong Severance Hospital,
Yonsei University College of Medicine

Blunt diaphragm rupture in and of itself is seldom acutely fatal. but it can be associated with severe
life threatening abdominal or thoracic injuries. Late presentation of diaphragm rupture, particulary in
the strangulation phase. is associated with greatly increased mortality directly attributable to the
diaphragm rupture. We reviewed 37 patients at Yongdong Severance hospital from Jan. 1992 o Dec.
1996 in an attempt to; 1) evaluate the ditferences between the outcome of the cases with carly diag-
nosis and delayed diagnosis; and 2) identify factors contributing to diagnostic delay. Fourteen of
37(37.8%) blunt diaphragm rupture were missed on initial evaluation. As for the cause ot injury. dri-
ver accident had significantly greater proportion of delayed diagnosis(71.4%) than carly diagno-
sis{47.8%). Right diaphragm rupture was more frequently found in delayed diagnosis(28.6%) than
early diagnosis(8.7¢%). but there was no statistical significance. Coincidental intraabdominal injuries
had signilicantly greater proportion of early diagnosis(65.2%) than delayed diagnosis
(7.2%)(p=0.005). In herniation into the thoracic cavity. delayed diagnosis(71.4%) was more common
than early diagncsis(39.1%). Shock ¢p=0.005) and transtused packed red cell (p=0.001) were signifi-
cantly greater in carly diagnosis than delayed diagnosis. Injury severity score and Glasgow coma
scale, duration of [CU, hospitat day and duration of ventilator showed no difterence between the two
groups. In delayed diagnosis. only four of 14(28.6%) were admitted to department of surgery or tho-
racic surgery. All patients with carly diagnosis were admitted to the department of surgery or chest
surgery. Five patients with early diagnosis died duc to associated injuries. No patients died in case of
delayed diagnosis. In conclusion. blunt diaphragm rupture is difficult to diagnose and remains as a
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marker of severe combined injuries. In absence of indications for immediate operation i.e. associated
intraabdominal injury, shock, and massive transfusion, patients with equivocal radiologic findings
should be admitted to general or thoracic surgery and repeatedly examined to prevent delays in diag-

nosis.
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Table 1. Mechanism and site of injuries (%)

Early Delayed Total
(n=23) (n=14) (n=37)
Mechanism
DA 11(47.8) 10(71.4) 21(56.8)
PA 12(52.2) 3(21.4) 15(40.5)
Fall 0 1 7.2) 1027
Location
Left 20(87 ) 10(71.4) 30(81.1)
Right 208.7 ) 4(28.6) 6(16.2)
Both 1(4.3 ) 0 1( 2.7)

DA : driver accident, PA : pedestrian accident

Table 2. Diagnostic methods (+/-11+)
Interventions Early Delayed Total
Chest X-ray 23(6/1/16) 14(0/2112) 37(6/3/28)
CT Scan 16(4/2/10) 8(4/1/3 ) 24(8/313)
DPL 2 0 2
Fluoroscopy 0 2 2
Thoracoscopy 0 2 2

+: diagnostic finding, -: normal finding,
+: equivocal finding
DPL.: diagnostic peritoneal lavage

Table 3. Diaphragm Injury scale { Moore EE, 1994) (%)

Grade Early Delayed Total
I 0 0 0
11 1( 4.3) 10 7.2) 2( 5.4)
111 13(56.5) 9(64.2) 22(59.5)
v 8(34.9) 4(28.6) 12(32.4)
\% 1( 4.3) 0 127

7k} 2ol AlEEt A cHTable 2).

YgAnde v ZAAIA grade 17} 14
{4.3%), grade TII7} 13 (56.5%), grade IV7t
84 (34.9%), grade V7} 1} (2. 7%)Hom iz
@& grade 117t 141(7.2%), grade 117} 94
64.2%), grade IV7} 44 (28.6%) 2 Z712<3
A ARz z2ole glAHTable 3).

St Bredaol F 1691 (43.2%) HeH
Z717e] 154 (65.2%), AAxTo] 14 (7.2%)
2 EAReRZ {3t 2olE BHAH(p=0.005). &
AN e 271RGA] HFe] 10, o] 5o, F#

Pl
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Table 4. Associated injuries (%)
Injured organ Early Delayed Total p value
Abdominal 15(65.2) 1072y 16(43.2) 0.005
Spleen 9(39.1) 1072y 1027 )
Liver 521 5(13.5)
Bowel 3113 ) 38D
Bladder 1 4.3) 1 72) 2 54)
Others 287 A 54)
Thoracic 16(69.6)  12(85.7)  28(75.7) NS
Rib 15(65.2) 12857y  21(73 )
Heart 313 ) 38
Lung 5210 5(13.5)
Others 104.3) 1027
Skeletal 19(82.6)  10(714)  29(78.4) NS
Pelvis 15(65.2) 6(42.9)  21(56.8)
Others 10(43.5) 6(42.9)  16(43.2)
Head 6(26.1) 3(21.4) 9(24.3) NS

o] 3e, Wgo| 24 wo|Yn AARTEL HFo] 1
of, W] 1A}, FHELE F 284 (75.7%)
dom 7G| 169 (69.6%), AAZidke] 124
(85.71%) 2 &43A7Ie Z7FRA 5ZZHo] 15
o, Hrt 5, A% R 4Alde] 3o woldm AAx
92 53FFo| 12490 EFHTAEES F 299
(718.4%) 2 Z=7)1A9e] 194 (82.6%), AHZHo]
109 (71.4%) 952 FwrZdo] =7 dA] 154
(65.2%), AAZIA] 6o (42.9%) =1 UUTE F
HEde F 99(24.3%) 2 Zride] 69 (26.
1%), X|AGo] 39 (21.4%) Mt} (Table 4).
FEY 22 F 19401 (51.4%) 2 2717do] 94
(39.1%), Adzdo] 10l (71.4%) . €38 &
7€ Z71AGA] 9] 9d, i 34|, At 24, &%
200, ¥1F 219 A QRDA] i 6ell, FTH 54,
9 4o, 27 40, ¥]A 2¢], 7+ 1 FGH(Table 5).
FeA] FTWPEL 23D REe] 134, NEF
o] 4o, NE =} MNEFEL Fold 27t 6ol A
ARGA] 7] 20, o] 12T (Table 6).
e BA &£3(F5718%0] 90mmHg °leh =
Z7171do| 144 (60.9%), AQAX o] 24 (14.3%)
2 #o8 o7t UATH(p=0.005). +EH %3
e e zr1zldTe] 10.4+8.4pints, AAR
@to]l 5 5+4. 1pints® #olg AolE HYoh
(p=0.001). dutelzh} FHL#A} obd O E HZ
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Table 5. Intrathoracic herniation of abdominal organs (%)

Table 8. Comparisons : outcomes of early and delayed

Organs Early Delayed Total diagnosis (mean + D)
(n=9) (n=10) (n=19) Early Delayed p value
Stomach 9(39.1) 4(28.6) 13(35.1) Chest tube (day) 10.5+6.9 84+6 NS
Colon 313 ) 6(42.9) 9(24.3) Ventilator (day) 6.3+9.1 1294296 NS
Omentum 2( 8.7 5(35.7) 7(18.9) Hospital stay (day) 584+60.8 83+77 NS
Small bowel 2( 8.7 4(28.6) 6(16.2) ICU stay (day) 107104 128+12.3 NS
Spleen 2( 87 2(14.3) 4(10.8) Complication 13 9 NS
Liver 0 1 7.2) 1( 5.4) Mortality 3 0 0.045
Table 6. Approach methods for operation (%) ICU: intensive care unit
Approach method Early Delayed Table 9. Complications (%)
Laparotomy 13 2 Complication Early(13) Delayed(9) Total(22)
Thoracotmy 4 12 Pulmonary 12(52.2) 7(50 ) 19(51.4)
Laparotomy and 6 0 Atelectasis 8(34.8)  4(28.6) 12(32.4)
Thoracotomy Pneumonia 1( 4.3) 3(21.4) 4(10.8)
ARDS 3(13 ) 3( 8.1)
Table 7. Comparisons : affected factor of early and Edema 2( 3.0) 20 5.4
delayed diagnosis (mean+ SD) Osteomyelitis 1( 4.3) 1 2.7)
Early(23) Delayed(14) p value Wo.und infection  3(13 ) 3214 6(16.2)
Pericarditis 1( 7.1) 1( 2.7
Injury severity score 2359 19.1£7.6 NS DVT 7.0 127
Glasgow coma scale 11.7+4.1 133437 NS Renal failure 2( 8.6) 20 5.4)
PRC transfused(pint) 104484 55+4.1 0.001 - -
Shock(< 80mmHg) 14 5 0.005 ARDS: acute r'esplralory Q1stress syndrome
Semicoma/coma 5 5 NS DVT: deep vein thrombosis
i : 4:10 0.001
Admited deparment - 230 ( Y aan. zaeen aadse FRawn,

( GS or CS:others )

PRC: packed red cell, GS: general surgery,
CS: chest surgery
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