
Emiola Oluluabunmi Olapade-01aopa Esq,, 
MD, MCS, W A C S ,  FMedEd, ACLArb 

Professar of Swgery 
Urology Division, Department of Surgery 

University College Hospital, PMB 5 1 16, Ibetdan, Nigeria 

Dr. Omolola M. Atalabi 
Department of Radiology 
Coilege of Medicine 
University af Ibadm 
Ibadan. 

Deaf Dr. Atalabi, 

Re: Essential Snrgical Skills for Tmuma in Africa: Letter of Acceptance 

I am pleased to inform you that your revised manuscript 'Essential Radiology for 
Trauma in a Primary H d t h  Care Settingf submitted for publication in the above 
book has been accepted. 

Please accept my hearty congratuIations. 

It has been sent to the Publishets who will be contacting you directly shortly. 

Once again, congratulations. 

Sincerely, 

m w a b m & i  O&de-Olaops Esq. 
Lead Editor 

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



15 
Essential Radiology for Trauma in a Primary Health Care Setting 

Introduction 

This chapter is to inhate the doctor who must have had some background training in 
radiology with the essential radiological investigations required for trauma patients 
who can be managed in a non-tertiary hospitaI setting. In addition, the doctor should 
be able to cofiectly interpret the radiograph which will inform the decision whether or 
not to refer the patient to a bigger hospital with facilities for the next level of care. 

It is assumed that the primary health care setting has a wdl-trained and bard certified 
radiographer or technician who can operate the available basic x-ray equipment. The 
doctor should be able to perform and interpret: basic abdominal and pelvic uf trasound 
sans ,  the findings of which will guide the doctor on the care needed by the patient. A 
g o d  history and thorough clinical examination are the first steps to guide the request 
for the appropriate inv&igatio~~. 

The aims of initial evaluation of any trauma patient are: 

i. To identify any life-htening condition 
iL To stabilize the patient 

iii. To carry out relevant investigations to identify suspected conditions 
(taboratory and Radiology) 

iv. To commence definitive treatment or amnge for W e r  to a hospital with the 
necessary facilities if w m t d  

Note: It is important to note that though examinations are important, the patient's 
clinical condition must be stabilized first in order to reduce morbidity and mortality. 

There are two imaging modalitiea/equipment that are widely available and will serve 
useful p q m e s  in imaging various trauma conditions in non-tertiary health care 
settings. These are: 
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1. Conventional x-ray machine 

2 Ultrasound machine 

For ease of understanding, radiologid Investigations will be highlighted using h e  

following W y  anatomicaI regions: 

I. Appendages 
2 Abdomen and pelvis 
3. Chest 
4. Head andN& 
5. Sphe 
6. Obstetrics 

Appendages (Bone Fracbwa) 

The Img bones and those of the hands and feet are most commonly fractured in 
trauma. A plain x-ray is the imaging modality used for identifying h y  fractures. It is 
irnprbnt Po & antereposterior (A-P) (fig. 15.l(a) arid lateral views of the affected 
bow. &&onally, a tangential view may be required, especially when the smd1 bones 
like the @dm@, carpal or metacarpal bones ate involved. 

a b 

15.1 A n w p o s k r i m  (a) and lateral (b) radiographs of the femur showing displaced 
simple fraehue. 
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Ensum that at least one joint, either above or beow and related 
to the fractured bonef is shown on the radiograph. 

The type of fracture will dictate the type of treatment. given. 
Simple fmchms can be treated at a non-tertiary health facility 
while a more complex hcture should be promptly referxed to 
avoid We-long disabiIity . 
Simple frahms can be managed in the primarg health care 
setting but a c o ~ u k d  fracture (see fig. 15.2) must be 
referred fm expert management. 

FigrwlS2Badiograph 
showing comminuted 
facture of tibia and 
fihh 

Abdomen a d  Pdois 

Injuries in this area of the body carn involve the abdominopdvic organs or the bony 
. pehls. Affected patients are also p n e  to intend haemorrhage; therefore the ABCD 

of peswdtatirn should be stWly adhered to and these injuries sought for. 

x-ray: 

A plain erect A-P x-ray of the abdomen should be performed b rule out air under 

the diaphragm which indicates that there is perforated viscous. 

A l a w  shoot-through should be pwfomed for patimks who cannot stand or sit 

UP- 

* A-P snd h d  x-rays of the pelvic bans should be done to rule out bony frachus. 

Uttasoand Sc= It is imperative that the intra-abdominal organs be examined using 
ultrasound. The liver, s p h  and kidneys are the major organs that can be injured. Look 
out 60r evidence of lacerations of varying degms, contusions and rupture d these 
o ~ i n t h e s c a n .  
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Ultrasound can a h  be d to detect a small m u n t  of intra-aMomiml fluid 
cokttm in Mofrhn's pouch (thepmtiaI spade that separates the right kidney from 
fhe liver) and paracolic gutters. Intmperitoneal fluid &Ustion in a trauma patient is 
considered a posjtive sign for haemoperitoneum. 

Cystqpm This specid hwstigaion may be nexsary to rule out urinary bladder 
rupture. Abut  20-30mIs of ITMgmh mtrst medium is diluted with water for 
injection to make up 10amlsofIfiEuted contrast an$ introduced into the urinary bladder 
through indwelling Foky's catheter. An A-P radiograph of the pdvis is done. If 
there is leakage of the contrast in the area surrounding the Imps of bowel, between 
mmmkric fddsand in fhepiar~colic gutters (fig* 1.531, the patient has inkaperitoneal 
bladder rupture. If cm the other Iaand, there is a variable path of extramsation of 
contrast which map give a flame&@ appearance (fig. 15-41, the patient has extra- 
p i t o n 4  bladdet rupture and the patient should be b e f d  ed&t@Iy. 

~ p n h w t  mkhg  ammd the b p s  of LmW rrnd shaving a flame-shaped leakage (arrow) of 
pmcoIis gums. contrast in the pelvis. 

Urethragram: This is used to assess the degree of urethral injwy. 50mls of ~rografin 
contrast medium is diluted with 50 mls of water for injection to make 100mls. The 
diluted contrast is Introduced into the urethra through an appropriate-sized Foley's 
catheter which is secured at the level of the fossa navicularis. An oblique radiograph 
of the penile shaft is taken while the contrast is being injected. Extravasation of the 
contrast (fig. 15.5) suggests urethral rupture. 
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Emntiat Molog~(f ir  Tnurma in a P R ' q  Healthare Setting 141 

P CHEST 

The chest is the most x-myed part of the M y .  An antem posterior x- ray of the chest 
(fig, 15.6) may reveal d lav iuh  and rib fractures. Trace the outline and cortex of each 
rib rnekdoudy from the posterior end to the anterior end. Laok out for subtle 
(hairline) discontinuation of the bony cortex. 

Egme 1W Normal postero-anterior (PA) h t  

x-ray. 
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'Lateral radiographs are'important b bok out fox: subtle hairhe facturs. 
OmasionaRy a weratid view of t?te swpcted area might be n e c v .  

a Look out for a rib or ribs fractured in two p h  (fig. 15.7). This condition may 
mult in a 'flail c b t *  and this is mpodble for paradoxical movement of the chest 
wall during respiration, This is an acute emergency which r e q h  immediak 
inkwention. 

Suhtaneou~ emphysema, pewnothorax, haemothmaxand lung collapse should 
be d y  sought for. hpmding on the seyerity, fiere will: be a shift of the 
mediastinurn (fig. 15B) to the c o n t d a k d  (oppdk) side. 

? ,' r:t!l::.- 

&. - ,  

,: r: , 
I-:, 

f i p  X5.7 Patemanterior chest radhgmph &wing Figme W.8 Chest radiograph showing pneutnothorax, 
muldple rib fracbes with SO~M ribs fractured in two l q  cotlapse on the left hemithorax and shift of the 

P ~ X =  mediasfinurn to the mtra lawral  side. 

S i p  of pdmo~ary oede~na or congestion shodd also be looked for. This is an 
indication of fluid in & alveolar space and may show on a chet x-ray as: 

1. KerIey B l ins  (fig. 15.9) 

2 Patchy dveolar infiltrates : cotton woo1 appearance (fig. 15.10) 

3. Bilateral hihr opaaties giving the ' Bat wing' appearance 

4. PIeuraldhsion 

A globular heart (fig. 15.11) may be due to pericarrliaI effusion and pneumo- 
pericardium and these should also be excluded. 
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-tin1 Radlob~fbr Tmuma in a Primary Healthmre Setting 143 

~ A ~ A N D N E C K  

Trauma to the head and neck is very cammon. Affected patients are better investigated 
in bigger hospitaIs with faciIities such as the computerized tomography machine. Care 
must be talcen when moving the patient on and off the x-ray table to avoid destabilizing 
fracturesI especially those of the spine. 
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Computerized tomography (CI) is the accepted standard radiologicd investigation for 
t r a m  patients, however, in primary hdth care settings where CT is not likely to be 
available; a plain x-ray of the skull can be done. 

Craniofacial injurim are usually severe and dinid examination may just be dl that is 
needed for patienf referral. In additbn, must be taken nbt to take special views hat 
can worsen the patient's fondition. It is safer to take A-P and lateral skull x-ray and 
l a v e  other views to be taken in hospitals with better hdliti$s. Antempos terior and 
lateral views are sdfident to make initial judgement, especially m a primary heajth 
dmesettinp;. 

It i s  important not to coduse cFaniaI sutum with fracture Ens. S u b  hes  are 
serrated (fig. 15.12) while those of h c -  are not. 

P l n m p t e r i o r  view will allow wxssment of the folIowing: 

Sutures - These are s e n  as serrated interIoddng lucent Ems. 

- Sagittal suture (in the midline) 

- Coronal suture (amass the fruntaI bone) 

The bony ofi t  
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Maxillary sinuses (two ~~ oudmed lucencies on both sides of the &L bne. 

Ethmoidal a i ~  cells (rnmded I d e s  ia &weeti the orbits). 

Theaiwolarboneandfheuppersetofteeth 

Air-fluid level within &e sinuse should be identified. Complex facial (Le Fort) 
-should be identified andreferred to the appmpriak swgeons (maxjlldacial). 

L a w  view - The right and the left structures of the head are superimposed on one 
another. It aIlows assessment of the foIlowing: 

The skull bone appears opaque (outer and h e r  tables with the diphe space in 
between) 

The lambdoid s u m  ( acrm the occipital bone) 

??heseZIa 

The sphenoid sinus ( band like lucency below the sella) 

Themaxi i s inuses  

The ehnoidal air cells 

Thenasalbone 

The tempo-mandibular jaint 

Themasbidairdl 

Other special views used in assessing the skull include : 

i. Ocdpito frontal (OF) view 
ii. W p i t o  mental (open mouth) view is used to assess the atlantoaxis complex, 

especially fractures of the odontoid peg. 
iii. Town's (Half axial) view 
iv. S u h m t o  vertical view 
v. Tangentid view for detecting depmsed dad1 ftactuxe 

If there is bleeding horn the ear and nose, the patient probably has a fracture at the base 
of the skull and time should not be wasted in performing x-rays. The patient should 
be s t a b i i  and promptIy x e M  to a tertiary Mth centre. 

Facial bne  fractures (fig. 15.13) are usual1y comminutd and can be classified into three 
typesbased on Le Fortchsiication (see chapter6 pp .W] .  All patients with any typ  
of facial bane fracture should be promptly defied. 
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r a w  +a- ~ a u o p y n s r w w m g  I W ~ I  umxue vr meramus ur 

the left mandible. 

P SPINE 

Extreme m must be taken when 
imaging the spine to avoid injury to 
the spinal cord. 
i. An~posterim x-ray of the 

segment of interest (cervid,  
thoracic orlumbo-sacral) is usually 
sufficient. 

ii. The vertebral bodies, pedicles, 
spinous processes must be 
exmined for fractures. 

FI$ute 16.14 Lateral x-my of the spine showing fractum 
of multipIe vertebrae. 
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F'regmutt women involved in accidents would require obstelric ultrasound to assess the 
weUb&g of the foetus. Ultrasound is the most valuableequipment in imaging obstetric 
and gynaecolDgical emergencies wen m the k&ry centre. Most hospitals have an 
ultrasound machine In strate* weas of the department. The patient should be scanned 
in both the longitudinal and tram- planes. 

1st Trimester 

Full bladder is required. 

Look for foetal echo an8 ensure there is cardiac activity from 6 weeks gestation and 
the embryo should be more fhan 5mm in length The B mode of the ultrasound 
machine should b~ beused. The M mode can be used to obtain accurate heartbeat rate. 

Is pregnancy single or mu1 tiple? 

Asses the gestationd a e  d n g  the gesktionai sac or the crown hump length. 

Placenta location -At this stage, you cannot decide i€ the placenta is previa or not. 

Assess the adnmea and pouch of DougIas to rule out ectopic gestation, 

£&us m the ukms surrounded by amniotic fluid. 

2nd and 3rd Trimesters 

Full bladder not necessary as the uterus has grown out of the pelvic region. 

Look for the heart h a t  and record the number of beats using both the B and M 
modes of the machine. Normal heart beat is usually between 110 to 180 beats per 
minuk. 
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~~e the GA by using at h t  2 m&& (biwetal diameter, head 
circumf-, hurlen@, a k b n h d  &&weme) 
The estimated foetal weight is.wuaUy d d a t e d  using a combination of the above 
GA m & o d s d e p d h g o n ~ e m a ~  d. 
Check for the placenta locadon, nrle out arty typeof placenta pvia .  'lhis is very 
important, wp&dly if the patient b bleeding per vagina. This may be due to 
p ~ t a a l m p t i o n  (fig. G-M], k. separation ofthe pIacenh from lining of €he wall 
oftheuterm 

figure X5.16 Obstetric u Itmound showing placenta abruption. 

Check for other placenta abnormalities such as calcification ax evidence ot 

abruption @mnature separation of the placenta from the lining of the wall of the 
uterus). In this latter situation, there is fluid between fhe detached placenta and the 
uterine wall. 

Estimate the amount of liquor - adequate, reduced ox excessive. Low level d u e s  

s e m  in the liquor suggest bleeding, pmhbly from the placenta. 

Check the adnexea and the pouch of Douglas for possible fluid coll&ion 
(haemoperitoneum). 
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Figure1S.17 Normalsecond Wktdrnurrd Sean. 

Noie the reduclion In smniotlc fluid as the h t u s  has 
irraeasedinsixe 

Coduaion 

This chzlpkr does not cover all trauma conditions that may warrant emergency 
radiological investigatio~ in a primary health care setting. It is Uluefore safer, if in 
doubt, to refer the patient to a betk-thpipped/staffd health fadie. 
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