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S u m m a r y 
This study seeks to d e f i n e the c l in ical p resen ta t ion , the use fu l -
ness of diagnost ic tests, surgical m a n a g e m e n t approach and out-
come of t reatment a m o n g pa t i en t s wi th d i a p h r a g m a t i c in jur ies . 
One hundred and s ix teen p a t i e n t s wi th d i a p h r a g m a t i c in jur ies 
were treated. T h i s w a s 6 . 5 % o f 1 ,778 ches t t r auma pat ients . 
Eighty-four of these pa t i en t s ( 6 . 8 % ) w e r e a m o n g 1230 pat ients 
who had blunt chest i n ju ry a n d t h e r e m a i n i n g 32 pat ients (5 .8%) 
were among 5 4 8 pa t i en t s w h o had p e n e t r a t i n g ches t in jury . T h e 
commonest m e c h a n i s m s o f i n j u r y w e r e m o t o r vehic le acc iden ts 
(48.8%) for blunt and g u n s h o t w o u n d s ( 5 6 . 3 % ) fo r pene t ra t ing 
diaphragmatic in jur ies . T h e left d i a p h r a g m w a s mos t c o m m o n l y 
involved ( 8 6 . 9 % fo r b lun t , 5 9 . 4 % f o r pene t r a t ion ) , 12 .5% of 
the patients wi th p e n e t r a t i n g ches t i n j u r y had bi lateral d ia-
phragmatic injuries . T h e r e w e r e n o bi la teral d i aph ragma t i c inju-
ries amongst the pa t i en t s wi th b lun t ches t i n ju ry . Ches t radio-
graphs gave a h igh ly p o s i t i v e y ie ld in the d i a g n o s i s o f b lunt 
diaphragmatic h e r n i a s ( 6 7 , 9 % ) w h i l e n o n s p e c i f i c ches t radio-
logical f ind ings ( 5 9 . 4 % ) w e r e m o r e c o m m o n a m o n g those wi th 
penetrating in jur ies . In 5 7 p a t i e n t s ( 4 9 . 1 % ) out o f 116, p reop-
erative d iagnos i s o f d i a p h r a g m a t i c h e r n i a w a s cer ta in . In the 
remaining 59 pa t ien ts ( 5 0 . 9 % ) , d i a g n o s i s w a s in t raopera t ive (40 
patients),or at p o s t m o r t e m ( 1 9 pa t ien t s ) . S u r g e r y w a s e m e r g e n t 
in 69 patients ( 7 1 . 1 % ) , s e m i e m e r g e n t in 21 pa t i en t s ( 2 1 . 6 % ) 
and elective in 7 p a t i e n t s ( 7 . 2 % ) . S u r g i c a l a p p r o a c h e s w e r e 
mainly t h o r a c o t o m y ( 5 7 pa t i en t s ) , l a p a r o t o m y ( 1 7 pat ients) , 
laparotomy and t h o r a c o t o m y ( 2 0 pa t ien t s ) . In s e v e n t y seven 
patients ( 79 .4%) the d i a p h r a g m a t i c i n j u r i e s w e r e lef t s ided and 
in 20 patients ( 2 0 . 6 % ) , the d i a p h r a g m a t i c i n ju r i e s w e r e right 
sided. There w e r e 19 p r e o p e r a t i v e a n d 21 pos tope ra t i ve dea ths . 
The overall mor ta l i ty w a s 3 4 . 5 % . A s s o c i a t e d a b d o m i n a l and 
thoracic injuries w e r e the c o m m o n e s t c a u s e s o f morta l i ty a m o n g 
the patients with d i a p h r a g m a t i c i n j u r i e s in th i s s tudy . W e con-
clude that d i a p h r a g m a t i c i n j u r y s h o u l d b e s u s p e c t e d in all 
thoracoabdominal t r a u m a . L a c k o f s p e c i f i c s igns and s y m p -
toms is c o m m o n and a h igh index o f s u s p i c i o n is requi red . R o u -
tine chest rad iograph r e m a i n s t h e best s c r e e n i n g test for d ia-
phragmatic rupture. D i a p h r a g m a t i c i n j u r y m a y be a predic tor o f 
seventy of in jury in b lun t t r a u m a pat ient . Surg ica l app roach 
should be individual ized. 

Keywords : Diaphragmatic injuries, herniation, blunt truama, 
penetrating trauma. 

R£sum6 
L'etude cherche a de f in i r la p r e sen t a t i on c l in ique , I 'u t i l i tc d e s 
analyses d iagnost ique , T a p p r o c h c d e ges t ion c h i r u r g i c a l e et le 
resul ta t d e t r a i t e m e n t p a r m i l e s m a l a d e s d e b l c s s u r c s 
d iaphragmat iqucs C e n t s e i z e p a t i e n t s a y a n t d e s b l c s s u r c s 
diaphragmatiques sont trai tes. Ce l a ctait 6 , 5 % d e 1,778 pa-
tients de t r auma po i t r ina i r e . Q u a t r e - v i n g t q u a t o r z e d e c c s 
malades (6 ,8%) faisaient parti d e s 1230 pa t i en t s qu i ava ien t d e 
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la b lessure ^mousse poi t r inaire et 1c reste de 32 ma lades ( 5 , 8 % ) 
f a i s a i en t pa r t i e d e s 5 4 8 m a l a d e s qu i a v a i e n t u n e b l e s s u r e 
poi t r inaire . Les m e c a n i s m e s d e b les su re les p lus c o m m u n e s 
dtaient les acc idents d ' a u t o (48 ,8%) pour les b lessures d e bal le 
et d ' d m o u s s e , ( 5 6 , 3 % ) p o u r les b l e s s u r e s d i a p h r a g m a t i q u e 
penetrant le d i aph ragmc du g a u c h e elait p lus souven t impl iqud 
(86,9% pour I 'dmousse, 5 9 , 4 % de pdndtrant), 12,5% des malades 
a v e e u n e b l e s s u r e d e p o i t r i n e a v a i e n t d e s b l e s s u r e s 
d iaphragmat ique bilatdrales parmi les ma l ades poi t r inai res d e 
b l e s su res emoussds . La r a d i o g r a p h i c poitrinaire a donnd un 
rdsultat trds posit if a propos du d iagnose de h e m i c 6mousse 
diaphragmatique (67,7%), tandis que les rtsultats radiologiques du 
poitrine qui ne sont pas spdcif«6s (59,4%) t ta ient plus commun 
parmi ceux qui ont des blessures pdndtrant. Parmi les 116, le 
diagnoses prdparatifs du hemic diaphragmatique dtait certain dans 
57. Dans les 59 de malades qui rcstent (50,9%) le diagnoses dtait 
intrcopdratif (40 malades), ou lors de 'poste-mortem 4 (19 malades). 
La chirurgic 6tait Emergent un 69 malades (71,1%), demi-^mergent 
en 21 malades (21,6%) et dlcctif chez 7 malades (7,2%) Les 
approchcs chirurgicalcs dtaicnt uniquement la thoracotomie (57 
malades), laparotomie (17 malades), laparotomie et la thoracotomie 
(20 malades). Dans soixante dix sept malades (79,4%) les blessures 
diaphragmatique etaient a gauche et dans le cas dc 20 malades 
(20,6%) c'dtait & droite. II y avait 19 morts pr6-opdratifs et 21 
morts postc-opdratifs. Le total des morts 6tait 34,5%. Les blessures 
abdominalcs ct thoracique dtaicnt les causes de mortality parmi les 
malades diaphragmatique dans cette etude. Nous arrivons a unc 
conclusion qn 'une blessure diaphragmatique doit etre soup^onnec 
dans tous cas de blessure thoraco-abdominale. Unc manque des 
signes et symptomes spdeifiques est commun et un indice impor-
tant de soup^on est rcquise. La radiographic dc poitrine routinidrc 
est le meilleur examen pour une rupture diaphragmatique. La 
blessure diaphragmatique peutetre un indicc dc la sdveritd dc blessure 
dans le cas d'un malade de blessure cmousst. L'approchc chirurgicalc 
devrait etre individualist. 

I n t r o d u c t i o n 
Injury to the d i aph ragm w a s first repor ted in 1541 by Senne r tu s 
[ 1 ]. D iaphragmat i c hernia as a conscquencc of d i aphragmat i c 
in jury w a s reported in 1579 by Ambro i se Pare a French sur-
geon , when he d iscussed a French arti l lery captain w h o initially 
survived a gunshot w o u n d to the abdomen but died eight months 
later [2]. T h e pos tmor t em examina t ion revealed s trangulated 
and g a n g r e n o u s co lon in the chcst . A correct an temor tem diag-
nos i s of t raumat ic d i aphragmat i c hern ia w a s m a d e by Bowditch 
in 1953 and t owards the end of the n ine teen th century, surgical 
p r o c e d u r e s fo r this t r aumat ic cond i t ion were be ing per formed 
[3]-

T r a u m a t i c in jury of the d i a p h r a g m may result f r o m pen-
e t ra t ing and blunt t r auma usua l ly of the lower chest and upper 
a b d o m e n [4]. Blunt d i a p h r a g m a t i c in jur ies are more c o m m o n 
with cxccs s ivc a u t o m o b i l e s p e e d s and increased use of scat belt 
res t ra in ts [1 ,5 ,6] , h igh -ve loc i ty miss i le in jur ies arc the major 
causc o f pene t ra t ing d i a p h r a g m a t i c in jur ies [2]. Small , asymp-
tomatic d iaphragmat ic injuries, if not detected and repaired, many 
en la rge over the ensu ing m o n t h s or yea r s and ultimately lead to 
intestinal hernia t ion , incarcerat ion, obst ruct ion, or strangulation 
[7]. In the latter instance, mortal i t ies o f 8 0 % have been reported 
[8,9]. 
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The absencc of dis t inct s y m p t o m s of uncompl i ca t ed 
diaphragmat ic injury and the f requent co-existence of injuries to 
other organs make the condi t ion d i f f icul t to d iagnose . Th i s 
retrospect ive s tudy rev iews our 20-year exper ience with pen-
etrating and blunt d iaphragmat ic injur ies and it seeks to de f ine 
the clinical presentat ion, the usefu lness of d iagnos t ic tests, sur-
gical managemen t approach , and ou tcome of t reatment . 

Material and methods 
T h e un i t ' s record, pat ients case files, operat ion records, and 
post mor t em records of all t rauma pat ients referred to and m a n -
aged by the Cardio thorac ic Unit of the Universi ty Col lege Hos -
pital, Ibadan be tween October 1978 and Sep tember 1998 w e r e 
reviewed. 

T h e pat ients in w h o m the d iagnosis of d iaphragmat ic 
injury w a s made dur ing hospital admission were included in this 
s tudy. T h i s included those with chronic t raumatic d iaphrag-
mat ic hernias , the acutely injured w h o were treated and those 
w h o died dur ing invest igat ion with conf i rmed d iagnoses at au-
topsy. It exc luded pat ients w h o were brought in dead with 
his tory of t rauma. 

Informat ion extracted included age and sex of patients; 
m e c h a n i s m of in jury; interval be tween injury and intervent ion; 
m e t h o d s of d iagnosis ; surgical intervention, approach and f ind-
ings; associated injur ies and ou t come of care. 

R e s u l t s 
Dur ing the period of 20 years 1,778 patients with chest t rauma 
were treated by the Card io thorac ic Unit of the Universi ty Col -
lege Hospi ta l , Ibadan. O n e thousand two hundred and thirty 
pat ients had blunt and 548 had penetrat ing thoracic injuries. 
O n e hundred and sixteen pat ients with d iaphragmat ic injur ies 
w e r e treated. 

E ighty- four of the d iaphragmat ic injuries were the result 
o f blunt thoracic injur ies and 32 were caused by penetrat ing 
t rauma. Ten of the b lunt d iaphragmat ic injuries and nine of the 
penet ra t ing d iaphragmat i c in jur ies died before surgery f rom as-
sociated injur ies . T h u s 6 . 8 % o f blunt chest injuries, 5 . 8 % of 
penet ra t ing chest in jur ies or 6 . 5 % of all chest injuries in our 
insti tution are associated with d iaphragmat ic injuries. 

T a b l e 
matic in jury 

M e c h a n i s m of in jury 1 16 pat ients with d iaphrag 
rv 

Side of injury 
Right Left Bilateral N o of 

pa t i en t s 

Blunt injury 
M o t o veh ic le 
accident 2 39 - 41 
Pedestrain vs 
automobi le 5 18 - 23 
Moto r b icyc le 1 10 - 1 1 
Fall f r o m height 3 6 - 9 
Total I 1 73 - 84 
Penetrating injury 
Gun shot 5 10 3 18 
Stab w o u n d 3 7 1 1 1 
Fall f r o m height I 1 _ 2 
( impalement in ju ry) 
Others 
Decortication 1 1 

32 Total 9 19 4 
1 

32 

T h e c o m m o n e s t cause of blunt injury was motor vehicl 
acc ident wh i l e gunsho t w o u n d w a s responsible for the majorit 
o f pene t ra t ing in jur ies (Tab le 1). The left diaphragm was th 
c o m m o n e s t locat ion. T h e impalement injuries occurred in 
p a l m w i n e t appers w h o fell on their axes. A case of iatrogeni 
d iaphragmat ic hernia complicated decortication/empyemectom 
for ch ron ic e m p y e m a thoracis . 

T h e m a j o r i t y o f the pat ients were haemodynamicall 
s table at p resen ta t ion (Tab le 2), but had abnormal chest sign: 
However , they had var ious combina t ions of abdominal and che: 
s igns d e p e n d i n g on the sever i ty of injury. Chest radiograph 
gave a h igh ly pos i t ive yield in the d iagnosis of blunt diaphrai 
mat ic rupture wh i l e nonspec i f i c chest radiological findings wei 
m o r e c o m m o n a m o n g those with penetra t ing injuries (Table 3 
F igure 1 s h o w s p reopera t ive plain chest x-rays of a complicate 
blunt d i aph ragma t i c in jury . 

T a b l e 2 : Cl in ica l findings at presenta t ion 

Blun t in ju ry Penetrating 
injury 

n = 84 ( % ) n = 32 (%) 

Stable 6 2 (73 .8 ) 23 (71.9) 
H y p o t e n s i v e 2 2 (26 .2 ) 9(28.1) 
Acute a b d o m e n 3 7 (44 .0) 15(46.9) 
C h e s t 

A b n o r m a l pe rcuss ion 6 9 (82 .1 ) 27 (84.4) 
Medias t ina l sh i f t 34 . (40 .5 ) 6(18.8) 

T a b l e 3: R a d i o g r a p h i c f i n d i n g s on initial chest x-rays in Hi 
pat ients wi th d i a p h r a g m a t i c in ju ry . 

Finding B lun t Penetrating 
n = 8 4 ( % ) n = 32 (%) 

Normal 3 (3 .6) 6(18.8) 
Diagnost ic 57 (67 .9 ) 0 ( 0 ) 
Non- spec i f i c a b n o r m a l i t i e s 24 (28 .5 ) 19(59.4) 

Medias t ina l sh i f t 2 3 2 
Frac tured r ibs 18 1 
O b s c u r e d d i a p h r a g m 17 15 
H a e m o t h o r a x 16 9 
Medias t ina l w i d e n i n g 10 2 
Ate lec tas i s 6 5 

P i g . l a : Preoperative posteroanterior (PA) view of ch\ 
showing herniated stomach in the lefi hemithorax. 
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Fig. lb: Preoperative left lateral view of chest showing dilated, 
herniated stomach. 

Table 4: Associated in jur ies in 109 pa t ien ts with d i aph rag 
matic injury. 

Site B lun t Penet ra t ing 
n = 79 ( % ) n = 3 0 (%) 

Abdominal 
Spleen 2 0 (26 .0 ) 11 (34.4) 
Liver 11 ( 1 4 . 2 ) 1 3 ( 4 0 . 6 ) 
Kidney 4 (5 .2 ) 5 (15 .6 ) 

Small bowel 3 (3 .9 ) 7 ( 2 1 . 9 ) 
Colon 3 (3 .9 ) 4 ( 1 2 . 5 ) 
Pancreas 1 (1 .3 ) 1 (3 .1) 
Oesophagus 1 (0) 1 (3 .1) 

Thoracic 
Lung 3 2 ( 4 1 . 6 ) 1 3 ( 4 0 . 6 ) 
Intercostal 1 8 ( 2 3 . 4 ) 1 2 ( 3 7 . 5 ) 
Heart 6 ( 7 . 8 ) 1 (3 .1) 
Aorta 5 ( 6 . 5 ) 3 (9 .4) 
Internal m a m m a r y 0 ( 0 ) 4 ( 1 2 . 5 ) 

Orthopedics 
Extremeties 2 5 ( 3 2 . 5 ) 2 (6 .3) 
Pelvic 1 7 ( 2 2 . 1 ) 2 (6 .3) 

Neurologic 
1 7 ( 2 2 . 1 ) 

Craniocervical 1 4 ( 1 8 . 2 ) 1 (3 .1 ) 
Lumbar 1 2 ( 1 5 . 6 ) 3 (9 .4 ) 

Major i ty of the pa t i en t s ( 9 4 % ) had a s soc ia t ed in ju -
n e s - liver and spleen w e r e the t w o i n t r a a b d o m i n a l o r g a n s 
jnost frequently in jured in bo th t y p e s o f d i a p h r a g m a t i c i n ju r i e s 

a e 4), or thopaedic i n j u r i e s o c c u r r e d c o m m o n l y wi th b lun t 
0 f

3 r w ^ ° ^ e 9 7 pa t i en t s w e r e o p e r a t e d . S e v e n t y - n i n e 
Thirf6 f ^ e r a t e c * P ^ i c n t s ( 8 1 . 4 % ) h a d c o n c o m i t a n t i n j u r i e s , 
phra ^ ° U r P a t i e n t s

 o p e r a t e d u p o n f o l l o w i n g b l u n t d i a -
lowin"12110 ' n ^ U r ^ a n c * p a t i e n t s ( 8 2 . 6 % ) o p e r a t e d u p o n fo l -
nal i"^ ^ 5 e n e t r a t ' n S d i a p h r a g m a t i c i n j u r y had assoc ia ted a b d o m i -
tant in' ^ ^ ^ u n o p e r a t e d p a t i e n t s h a d s e v e r e c o n c o m i -
^ e t e r m U n e S s e v e r * * y a s s o c i a t e d i n j u r i e s w e r e the 
lhe u n o p e n ^ t ^ C t ° r S ^ m o r t a ' ' t y a m o n 8 o p e r a t e d and 

to lower ' n c * ' c a t ' o n f ° r s u rge ry inc luded pene t ra t ing w o u n d 
abdom' * , S t a n < ^ / o r u p p e r a b d o m e n ; p o s i t i v e d i a g n o s t i c 

, n a t a P i rad ia logica l e v i d e n c e o f h e r n i a t e d a b d o m i n a l 

( V i n % r ™ : r n ' r ; . V n , r a t h ° / a C ' C 57 pa„en.s 
16 patients, the preoperative diagnosis of TDH 

was certain based on clinical and radiological findings In the 
DaUcnKW , P a t , C m S ( 5 0 ' 9 ° / o ) d ' a S n o s i s was intraoperative (40 
patients) or at postmortem (19 patients). In 69 out of the 97 

pera e patients (71.1 %), surgery was emergent, semiemergent 
pa t i en t s (21 .6%) and e lec t ive in 7 pat ients (7 .2%). 

Emergency cases were operated on within 24 hours of arrival at 
the hospital based on progressive respiratory distress and shock. 
5cmi-emergcncy cases were operated on after 24 hours but within 

h ° u r s . T h c s e w e r c r e | a t i v c l y c | i n i c a i , y s t a b , c a n d d i a g n o s e s 

of diaphragmatic tear was relatively delayed. Elective cases 
presented after 2 weeks of injury. 

T a b l e 5: Operat ive approach in the management of diaphrag-
matic injuries in 97 patients 

Approach Blunt Penetrating Total 
n =74 <N II C 

T h o r a c o t o m y 57 57 
Laparo tomy 1 16 17 
Laparo tomy and 
Thoraco t imy 13 7 20 
Thoraco tomy and 
Lapa ro tomy 1 - 1 
Laparo tomy and 
S teno tomy 2 - 2 
Total 74 23 97 

F ig . 2 Postoperative PA view of chest 

Opera t ive approaches are summarized in Table 5. Fig-
ure 2 s h o w s pos tope ra t ive chest x- ray of the patient in f igure 1, 
the repa i r w a s d o n e t h r o u g h t h o r a c t o m y approach. Twenty 
pa t i en t s had l a p a r o t o m y init ial ly but requi red thoracotomy sub-
sequen t ly . L a p a r o t o m y w a s the a p p r o a c h for the associated 
a b d o m i n a l visceral in jury . O n e ma in indicat ion for thoracotomy 
w a s the t echn ica l d i f f i c u l t y imposed by the posi t ion of the liver 
in t h e t r a n s a b d o m i n a l repair of the right d o m e

 o f , h c d . aph ragm. 
S e v e n t e e n pa t ien t s , w h o had l apa ro tomy a lone h a d ' ™ 
d o m i n a l repa i r o f d i a p h r a g m a t i c de fee t s and 
O n e pa t ien t had an initial t h o r a c o t o m y for the r c p a . r o f d . a 
p h r a g m a t i e h e r n i a a n d s u b s e q u e n t l y had laparo tomy for surg . 
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cal acutc abdomen due to undetected colonic injury. Two pa-
tients had initial laparotomy for diaphragmatic hernia repair and 
subsequent sternotomy for cardiac haemorrhage. Seventy- seven 
(79.4%) of the operated diaphragmatic injuries were left sided 
and 20 (20.6%) were right sided. 

There were 21 postoperative deaths (21.6%). Seven 
with penetrating injury and 14 with blunt injury. Nineteen 
other patients died during resuscitation. Nine among the pen-
etrating and 10 among the blunt injured. The overall mortality 
was 34.5% (40 out of 116 patients). The causes of death are 
listed in table 6. 

Tab le 6: Causes of 40 deaths in patients having diaphrag-
matic injury. 

Causes of death Number 
(n) 

O p e r a t e d 
21 
Abdomen 

Liver injury 9 
Thorax 

Pulmonary insifficiency 7 
Cardiac injury 2 

Craino-cervical 2 
Sepsis 1 

Unopera ted 19 
Orthopaedics 

Pelvic and limb fractures 4 
Thorax 

Chestwall, lung and tracheobronchial 3 
Cardiac injury 3 
Aorta I 

Abdomen 
Spleen/pancreatic avulsion injury 3 
Liver laceration/avulsion 2 
Renal pedicle/shattered vertebra 1 

Discuss ion 
Traumatic diaphragmatic injury is a common and noteworthy 
marker of severe trauma in Nigeria. This injury occurs in 1 to 
5% of hospitalized automobile accidents victims and in 0.4 -
15% of victims of penetrating trauma to lower chest [6, 10-12], 
Corresponding figures of its relationship with chest trauma from 
our study are 6 .8% and 5.8%, respectively. It is therefore im-
portant to be familiar with these injuries, learn to recognize 
them early, and treat them appropriately. 

Recent advances in initial care and rapid transporta-
tion have created the opportunity to evaluate increasing num-
bers of severely traumatized patients with multiple injuries. 
However , traumatic diaphragmatic injury, with or without her-
niation remains a difficult lesion to diagnose in the multiply 
i n j u r e d . In the a c u t c phase , the pa t i en t s present e i ther 
haemodynamically stable or in shock depending on the type and 
extent of associated injuries. Chest signs due to herniated ab-
d o m i n a l v i s ce ra and a t t endan t r e sp i r a to ry d i s t r e s s , and 
intraabdominal signs of associated visceral injuries were found 
useful signals of diaphragmatic injuries. The classic Bowditch 
description of mediastinal shift , dullness to percussion in the 
left lung base, and bowel sounds in the chest diagnostic of left 
d iaphragmat ic rupture [13], while helpful , is unfortunately 

masked by conditions such as left pneumothorax or h 
rax. Right sided and small diaphragmatic rents are 0 tho* 
ated with specific signs [10,1 1,13,14]. n 0 t a s s o c i-

The diagnosis of acutc diaphragmatic injure wi.u 
without hernia may require additional tools. Chest x r ° r 

ings were diagnostic in 67.9% of complicated blunt inju™ 
series compared to the 25 to 58% rate reported in the l l ? U 1 0 u r 

[6,10-14]. Traumatic diaphragmatic "hernias" were classtf"Z 
as immediate, interval and late events [15]. The higher chest 
ray diagnostic rate in our study may probably be related to Ion" 
distance referrals, large tears and inappropriate means of trans-
portation. We therefore, along with others [2,11,12,15] found 
bi-plane chest x-ray, with or without contrast, or radiopaque 
nasogastic tube the most important, singe tool for preoperative 
diagnosis of blunt diaphragmatic hernia. Admission chest x-ray 
for penetrating diaphragmatic injury was non-specific in 59.4% 
of our patients. This discrepancy in diagnostic sensitivity of 
chest x-ray among the penetrating group when compared with 
the blunt injured diaphragm is probably related to differences in 
sizes of the diaphragmatic disruption [ 12,13] which are usually 
larger in blunt injuries. 

Patients in this study not initially diagnosed by chest 
x-rays were taken to surgery for s igns of intraabdominal injury 
at which diagnosis was during intraoperative exploration. The 
specific contributions to diagnosis of peritoneal lavage [6], com-
puterized tomographic (CT) scan [16], renografin [17], perito-
neal scintigraphy [ 18] in the acutc setting, are difficult to evalu-
ate [11-13]. 

It is uniformly agreed that once the diagnosis of dia-
phragmatic injury is made or suspected, the patient should be 
operated on as soon as possible to avoid potential complica-
tions from the herniation of the abdominal viscera into the tho-
rax [2,4,7-9]. There has been considerable controversy on the 
merits of repairing diaphragmatic injuries through the chest or 
through the abdomen. To some extent this controversy has been 
confused by inclusion in many reviews of patients with both 
acute and chronic tears. In the present series, the operative 
approach used was determined by the patients' condition and 
the suspected injuries. We believe with others that patients 
should be individualized [14,19]. During the acute postinjury 
period in patients with intrathoracic or intraabdominal injuries, 
the diaphragmatic rupture was repaired through the incision 
required for the emergency repair of other organ injuries. In 
interval rupture or late diagnosis we exclusively used thorac-
otomy. 

The left sided diaphragmatic injury predominated in 
this series (79.4%) and falls within the 50 to 88 percent esti-
mates in the literature [ 1,4,6,13]. However, some authors have 
suggested that the right to left ratio is now approaching one to 
one among the blunt injured diaphragms [20]. The patients 
presented in this series paralleled others reported in the relative 
frequency of blunt versus penetrating injuries. The literature 
contains reports that span a wide range from a blunt - to 
penetrating ratio of 3:1 in one scries [21] to a ratio of 1 S , n 

another [22]. Clearly, the relative frequency of the two mec a 
nisms of injury is a reflection of the geographic and s o c ' o C C ° 
nomic region served by the hospital. Our report agrees with t t 
position described in the literature where the majority of mju-
ries occur in men and arc more to the left than the rig 
hemidiaphragm [11]. 

The frequency and seventy of associated i n j u r i e s seen 
in the group of patients presented here are consistent with those 
in other reports [6,11 ]. While abdominal injuries are the mos 
commonly found injuries associated with diaphragmatic mju 
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ries, the prcscncc of d i a p h r a g m a t i c in ju r i es in a mul t i sys tem 
injured patient is a m a r k e r o f t h e sever i ty [8]. H o w e v e r , w e a l so 
found that it is poss ib le to h a v e blunt d i a p h r a g m a t i c rupture 
without an associated in jury . T h i s is usua l ly less f requen t [2]. 

The morta l i ty rate ( 2 1 . 6 % ) a m o n g the pa t i en t s treated 
and overall mortal i ty ra te o f 3 4 . 5 % w h i c h inc luded those w h o 
died during resuscitation fall wi th in the range of 4 . 3 % (in a scries 
of predominantly pene t ra t ing in ju r i e s ) to 3 7 % (in a ser ies o f 
blunt injuries) [11]. T h e p r e d o m i n a n t c a u s e s of dea th in our 
scries which cons i s t o f m u l t i s y s t e m o r g a n f a i lu re , m a s s i v e 
hacmorrage parallel the causes of dea th in the li terature [6,1 1,14]. 

In s u m m a r y w e r e c o m m c n d that d i aph ragma t i c injury 
should be suspected in all t h o r a c o a b d o m i n a l t rauma. Lack of 
specific signs and s y m p t o m s is c o m m o n and a high index of 
suspicion is needed fo r s p e e d y d i agnos i s . Ches t rad iograph 
remains the best s c r e e n i n g test fo r d i a p h r a g m a t i c rupture. It 
gives a highly pos i t ive y ie ld in b lun t t r auma , and is usefu l in 
penetrating w o u n d s . N o n - s p e c i f i c rad io log ica l fea tures such as 
obscured or e l e v a t e d d i a p h r a g m , m e d i a s t i n a l s h i f t a n d 
haemothorax when taken toge ther , sugges t d i aphragmat i c injury 
in the t raumatized pa t ien t wi th pene t r a t i ng chcs t in jury . At 
every exploratory l a p a r o t o m y o r t h o r a c o t o m y for t r auma rou-
tine, inspection and d o c u m e n t a t i o n of integri ty of the d i aphragm 
should be done. D i a p h r a g m a t i c i n ju ry m a y be a predic tor o f 
severity of in jury in the t r a u m a pat ient . 
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