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Incidences of traumatic rupturc of the diaphragm a re increasing with the rise in traffic accidents. Dia gnosis of 

acute presentation of lhe diaphragm is simple . but delayed presentation is often missed since there is neithcr ac-

quisition of a history of trauma ‘ nor usage of proper diagnostic modaliti es 

We a nalyzed retrospectively our experiences of lhe last 3 years ofblunt diaphragmatic rupture ‘ which were surgical 

ly proven at GiI Hospita l. The resu!ts were as follows ‘ 

1. Incidence of acute presenla tion of diaphragmatic rupture (n = 9) was more frequent than that of delayed presen-

tation. 

2. Incidence of diaphragmatic rupture (n = 12) was more frequ ent than that on th e righl 

3. The herniated organs were the stomach. greater om entum ‘ spieen. a nd liver in frequency 

4. Comm on chest X-ray manifesta tions of the diaphragma tic rupture were unilateral elevation ofthe diaphragmatic 

shadow ‘ pleura l effusion . sh ifting of the mediastinum ‘ atelectasis (or lung con tusion). and rib fracture 

5. CT scanning of the right-sided diaphragmatic rupture showed typical findings of hernialed live r. 
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Introduction 

Traumatic rupture of the diaphragm (TRD) is see n 

w ith high frequency ‘ most commonly as a result of 

traffic accidents_ When it is early detected early . it can 

be easily corrected ‘ but ifthe diagnosis is missed , a n 

internal h ernia develops a lmost inevitably with all its 

potentially serious ‘ and sometimes fatal complica­

tions (1 .3 ‘ 5 ). Lack of suspicion has been a major fac­

tor in cases ofmissed and d elayed diagnosis ofTRD_ 

In less than 50% correct diagnosis is done (1 ‘ 6 ,7) 

Injuries of the diaphragm are of two types_ One is 

a direct type which is stab or bullet wound and the 

other is an indirect type which is blunt injuries due 

to traffic accidents or falls from h eights (3.8). This 

rev iew covers ours experiences of the indirect types ‘ 

and reports on the characteristic findings of the right 

sided TRD with partial herniation of the liver on CT. 

* 중앙길병원 흉부외과 

Materials and Methods 

W e reviewe d 14 cases of blunt TRD which were 

surgically prove n at Chung Ang Gil General Hospital 

from June , 1987 to May , 1990. The patients were 

27-68 years old (mean ‘ about 44 years). 

Of all accidents 11 cases were due to traffic ac­

c idents (pedestrian injury'7 , motorcycle injury 2. in­

car injury 2)_ Other injuries included work and home 

accidents and unknown causes respectively _ 

Pla n c hest X-rays were evaluated to assess the 

following findings; 1) e levation of the diaphragm 

shadow. 2) atelectasis or lung contusion 3) abnormal 

gas pattern 4) rib fracture 5) pleural effusion and 6) 

contalate ral s hifting of mediastinal structures (3.6.7) 

Among the above findings. we d efin ed the abnormal 

increased density on the ipsilateral lung field as 

atelectasis or lung contusion_ Elevated diaphragmatic 
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unilateral elevation of the diaphragma tic shadow in 

12 cases. shifting of the mediastinum in 9 cases 

pleural effusion in 9 cases ‘ rib fracture in 9 cases 

atelectasis or lung contusion in 8 cases ‘ a nd abnor­

mal gas bubble in 7 cases (Table 2). The severe type 

with elevated diaphragmatic shadow was more fre ­

quent (n = 8) than th e mild type (n = 4). 

Delayed TRD was less frequent (n = 5) than the 

acute pesentation (n = 9) 

Manifestation of barium gastrointestinal study 

showed typical findin gs of waist-like constriction with 

or without obstruction (F ig. 1). One case showed 

obstruction of the efferent loop while another didn ‘ t 

show passage disturbance. Three cases were diagnos­

ed with sonography. Two cases showed partial her­

niation of t he liver and a nothe r showed e levation of 
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shadows that were located a bove the ipsilateral 

pulmonary hilum were grouped seperately as 

severe ’ 

We defined TRD that was detected two weeks after 

trauma as delayed presentation ofTRD. Diagnosis of 

delayed TRD was evaluated by barium upper 

gast rointest inal series ‘ sonography. a nd CT 

(sonography: SSD-650. Aloka. CT: Somatom DRH. 

Siemens) . Two patients with hernia ted stomachs 

were diagnosed with barium upper gastrointestinal 

study. Two patients with h erniation of solid organs 

were diagnosed with sonography only a nd a nother 

patient with partial herniation of the liver was 

diagnosed with both sonography and CT. 

the spleen (Fig . 2) 

One case úf right sided TRD. confirmed by CT ‘ 

showed typical findings that s uggested partial her­

niation of the liver. The two findings were latera l 

displacem ent of the liver dome and the other was 

“ pinching-o ff'‘ contour of lhe medial aspect of the 

liver dome at the tea ring leve l (Fig. 3) 

Results 

In our group of patients ‘ TRD was more frequent 

on the left s ide (n = 12) than right s ided tears (n = 2) 

Associated injuries are listed on Table 1. The most 

common organ injury was the spleen and the most 

common bone fracture was the rib. The most com­

mon herniated organs were the stomach a nd greate r 

omentum which were observed in 8 patients (n = 14) . 

Othe r herniated organs were the spleen . liver . colon 

and small bowel 

Carter e t a l. classified TRD as immediate ‘ inte r­

va l. a nd obstructive phase. In the immediate phase 

the hernia may be recognized during the period of 

hospitalization imm ediately fo llowing the trauma 

But if the TRD is n ot recognized during the im­

mediate post-traumatic pe riod. the patients may ‘ 

recover and remain symptom free. or suffer from 

chronic abdominal a nd/or ch est symptoms. or pre­

sent with an acute crisis . often with signs of intestinal 

obstruction or strangulation . These were describe d 

as interval phase and obstructive phase respec tiv e­

ly (2.3). Recently these two phases were g rouped as 

delayed presentalion (2.6). Early diagnosis of TRD 

was less than 50% in previous reports (1.6.7). Ofour 

cases ‘ inc idence of acute presentalion was more 

Discussion 

Radiologic findings of plain chest X-ray revealed 

Table 1. Associated Injuries (n = 14) 

Bone fracture 

Spleen 

Liver 

Lung 
Brain* 

9 

8 

6 

3 

Rib 

Long Bone 

Pelvis 
Spine 

(b 

nJ 

q
니
 
끼
4
 

Organ Injury 

* Intracra nia l hemorrhage detec ted on the CT 

Elevalion of the diaphragmatic shadow 

Mild type 

Severe type 
Pleural effusion 
Shifting of the mediastinum 

Rib fracture 
Atelectasis or Lung contusion 

AbnormaI gas bubbles 
Pneumothorax 

Table 2. Manifestations of Plain Chest X-ray (n = 14) 

12 
4 

8 

common . 

Right sided tears are known to be less common. 

occurring in about 8-30% oftrauma tic hernias (3.4.6). 

The diaphragm on the right side is less bulnerable 
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Fig. 1. Barium gastrointestinal study. ‘ 'Waist-like" constriction at the diaphragmatic re nt is we1l visualized (arrows) 
Note that the two limbs of the loop of the stomach lie side by s ide an d each is indented where it passes through 
the diaphragm 

a. and b . show filling of a 1l segments and no obstruction to flow o f barium c. a nd d. show fillin g of esophagus and 
herniated stomach and obstruction of the efferent loop 
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Fig. 2. Left-sided diaphragmatic rupture. This delayed 
presentation shows: a . and b. Mild elevation of le ft 
diaphragmatic shadow and lower rib fra cture (arrows) 
on chest PA and lateral view 
c. Highly located spleen (black arrows) and pleural effu 
sion (white arrow) on sonography. Surgery revealed her­
niation of the ruptured spleend and hemofibrothorax 

than on the left side because of the protective func­

tion of the liver and kidney (6 .8). 

ln previous reports (9 ‘ 10) associated injuries in­

cluded rib fractures . rupture of the liver or splee n . aor­

tic injury a nd CNS injury. Our results consis tant with 

the ir findings 

Normally positive intrapleural pressure a llows in­

trathoracic herniation of a lmost all abdomina l viscera 

but most often the stomach. greater omentum. and 

splee n (6 . 10). Our findings again coinside with lhis 

Radiologic findings of TRD on plain chest X-ray 

w e re originally described by Carter et a l. as: 1) arch­

like shadow r esembling a n abnormall y high 

diaphragm. 2) extraneous shadows such as gas bub­

bles. 3) shift of the h eart and mediastinum . and 4) 

disc or plate-like atelectasis (3). We a dded ipsilateral 

pleural effusion and rib fracture to those findings for 

favora ble findings of TRD 

Barium study m ay demonst rate a h e rniated 

stomach ‘ large bowel or small bowe l. lf the bowel is 

incarcerated through the single d e fect in the 

diaphragm. the afferent and effere nt limbs lie side by 

side. Obstruction may occur in afferent or e ffe ren t 

limb and a funn el or beak shape be found. ln our 

cases one cases show no evidence of passage distur­

bance and the other cases which show obstruction 

of the effe rent limb (1. 3 ‘ 6) ‘ 

Sonographic diagnosis of TRD was case-reported 

in delayed presentation of left sided tears (11). 

However ‘ left ruptures may be difficult to diagnose 

sonographically beca use of the confusing images 

caused by the a ir contain ing stomach. small bowe l. 

or colon. Right ruptures are easie r to diagnose w ith 

sonography because the normal diaphragm can be 

dcmonstrated adjacent to the liver and at the site of 

rupture . the liver can be seen to h erniate above the 

dia phragm (6). Our cases (n = 3) were not confirm ed 

with sonography. but only suggested e le、rated live r 

in right sided tears and high positioned spleen in left 
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Fig. 3. Rig ht-sided diaphragmatic rupture. 
a . and b . Mild elevation of right diaphragmatic shadow a nd pleural effu sion a re noted 
c. Lateral tilting of liver dome (arrow heads). bilate ra l pleural effusion a nd collapsed lung are noted on CT 
d . " Pinching-orr' contour of li ver d cnsity is noted at th e diaphragmatic rent (arrow heads) 

sided tear. possibility ofTRD wh e n indicated to the surgeon. wh。

A le ft-sided cas e ofTRD d e monstrated b y CT was is often t reating the pat ie nts other life threatening 

case-re ported (12.1 3 ). W e reported right sided tears problems 

o n CT firs t. whic h s howed partial h e rnia tio n of the 

liver. Typical fingings w ere d escribed by: 1) late ra l 

t ilting of the live r dom e. 2) so called “ p inching -off 

s ign " whic h s e parates livcr parenchyme at the tear­

ing le ve l. In comple te h erniation of the liver du e to 

a large d e[ect ofthe diaphragm ‘ we recommend other 

diagnosti c moda l ities s u c h a s diagnostic 

pneumoperitoneum or MRI (4. 14 ). 

Despite a Il o[ these tests ‘ it is ofte n difficult l。

d iagnose a TRD. Therefore. th e ra diologist 's role is 

lo carry a hig h ind e x of s uspicion ‘ a n d suggest the 
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〈국문 요약〉 
간접 외상성 횡격막 파열의 방사선학적 고찰 

중앙길병원 진단방사선과， 흉부외과* 

이호규 · 검경인 · 이영석·김형식·김상준·정효선 · 김진국* 

외상성 횡격막 파열의 빈도는 교통사고의 증가로 점차 증가하고 있다 급성 횡 격 막파열인 경우는 대개 단순 흉부 촬 

영으로 끝나지만 지 연성 파열인 경우는 기타 적당한 진단 방법을 필요로 하게 된다. 

저자들은 최큰 3년간 중앙 길 병원에서 수술로 확진된 14례의 외상성 횡격막 파열을 대상으로 각종 방사선 검사를 

분석하여 다음과 같은 결과를 얻었다. 

1. 급성 횡격만 파열의 빈도 ( n=9 ) 가 지연성 파열보다 높았다. 

2. 좌측파열의 빈도 ( n=2 ) 가 우측보다 높았다. 

3. 빈도가 높은 탈출 장기는 위， 대만， 비장 및 간 동의 순이었다. 

4. 주로 보이는 단순 흉부 촬영 소견은 일측성 횡격막 음영의 상승， 늑막 삼출， 종격동의 이동， 무기폐 (또는 폐좌상 ) 

및 늑골 골절 퉁이었다. 

5. 우측 횡격막 파열시 CT 스캔상 간탈장을 시사하는 특정적인 소견을 보였다 

결론적으로 지연성 파열의 경우 일차적으로 의심하는 것이 중요하고 위장관 탈장이 아닌 경우에 초음파나 CT를 적 

절이 적용하는 것이 요망된다. 
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