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ABStRACT 
Expla!!'iJ.>e tmd Mo.\1 in}Hrirs us~tJ robF:- a •-eo· slgm/Jc(IJU issue wUh milifary ,edicine bul w;lh I hi! cr(n'enl 
!e.curit)' .:fwllrJn~:e.r foci11g rhrt c·omrtfJ1 it ; ~ now signfficmrl in' rlttJ cu•UitJ~ pCJ[JJ~IatiOI'l ami ne~d.i fo hr 
ulidn:.·sM<hP· such 
Tlri! (~im uf tbi-r; ,ducly I•Jm to .d·.ot~r lit(: pauerr~ c4 i,Yt~r)', druHtttJ;[e..s and .~hare cJrlr e~rience-s m rite. 
mcmageme 111 uf on!t()pr!dic inj c•lj•jol.'owiiJg lwmb bla:r.l . 

• 'dtrl.tJ'iah ;rnd ~RRtlttJtfs: 
TYt;.r u (l ho~jJ,,J bt:ut'd ~~~Q~per.•Ji11.f) #tfli)• ctrrnf'd um at Jlre. .1ns univn ·if)' tf>ochi"g ilospUol, Records oj 
poUe"'·" wt'n! c>.'f'(<Jrni~d attd dat~ f!.dNrcl~d rt~ing a profomro which \i'M onnly~edus.fng epi. /n{o J J 0 an.:-1 
temlr~ t•fl!..w~nl,_'t/ ll.)' mf!cms. u11d rab/~.s. 

llaults 
A «Jtul qf 51 patient~ pntsenJed a·~tu Jo II.£' bomb bins/, 36 (70. 6%) of tlw polifmts szatarned inj url.e:J" 10 rhe 
~:.~rt milies hut only 15 ( 29. 4%) r"t.qvirt·d orllwpe.-Jic t aro. }.Je~le female ryJJi6 ,. at. 2 · I tmd I heir ogt~· 
ranged betlL''t:.'tm 21-tO yeun· ttlflt.m J6. J -:z.J .f. r;.E ie 't.-l'l't (7 J. J %) oniropedic ptUkn1.~ pn!SfJnt,gd imni~tJinlt-~)' 
foUmt.·rng mjury Jo 1/H! A & E whHtt I he trtmaining .J (26. i%) whu~ referred,( rom oJhf!r p£•riph~ral cc.nll!r.~ 
wh~n1 lP1Wal re/i.1L"icil.c.Ui(}11 h'tl\' carrie(/ u~Al. liBWJ.n o,(liw pufiem w~re fn(il~l~~ rton-(}:J~erul~~-efy. "'hiltJ 
~ighJ Wl!rt" mmu~ged opcrau.,el)': The durulfon oj'arfmis.r•ion ra11,Ked from i- 'iO dayl· med.an of 19 du)·l . A I! 
[l(Ur•ml.\· e.rn:pl J ~tay·edl~S.\ rhan3Jdays. 

Com:lr~irm 
llf{urJ~s W'f' bi!ilf~ seen with lncreCJ!!ilig }reQ1WPJC.V in th~ dvili(ln seflfnx a~ a result of on 14f>'.flll'ge in 
terrorist bomMng ... mrd lite atrt mity Is I he c.vmmone:r' sit.: ol ruch irJj,wies.. A proportion oft he pcuieJ?IR 
wJII rcquir.e .:ompler urtlr~dic pmc-edurrs, h-owever majority of tltt pan"fnf slili li~L'fltlill' norr-!ije 
lhreuJemng i~fw-i~s a lUi the dtOiculf)• in idcmJ iJYing I he s~verely irrfurt!.d pntie,r can be addres.st:d wilh em 
c.uleqrrole jJrld and lru5_vilol trwg"·. 

Key w~rd.• o~·~'hopedic.· lnjr,rh~s. n inhlf.l.r, )n.Jos. 

lbtrodudicm 
Bumb hi rtSl ; njurjes are no l u.ngcr confined to 
butt Jet i~ lds. 1 njudes norrnal fy .;on1• n-:d and 
rmfllaged by m~l ita~)' surgeons arc now be•ng seen 
by dvc•o 1: in c:iv.iJiun pra~ti~es. ''· ~~xpiosh.re 
ckviocs hove: o:lll~ bectl ~ prefetred wea-pon of 
domesi.ic :&mi.J foreign !ctroris•s. ~irtce Lhcy are 
reLadvely cheap to manu lacturt: amJ can cause a 
large muuher o l O.SUQitJCS. Alt.hcmg,ll bl~ I 11nd 

fragme tu iojurjes ~love tradition,~Uy been lhc 
p~uvitw of mihcary surgeons. lme inj\.11!~ an­
being ~~~ more- f~uend &mOflg n.on.~ mbutants 
dur1ng pt:!1:etilne bec~u$e of .incn:EJsing worldwide 
terrorisrn . ••• Blnsl injury ~uld result from explosive 
dev~oes such :as: IIBOO m ~nes, rock~L~ rnortm'S. 
gt'CJlalies :'lfld &mpro,,.ised ~.xplosive de"'ic.ts.c•r 
Thou,gh most injillieS' ;n dvUi~n rorulatiuu are due 
to Lrupro vised e:'o!:plosive devicos, tl:ey JWoduce 



compi~x rorrns of iojLJJ)' bcc.:;msc these dC"Y1oes me 
not standan.Ji?.tJ. ~las I attac l.s h~nd to ~~nerA'IC a 
J o:~c rn~mlxr of 1ata1uies aru.l could result in mass 
..;'-lsvaltks hut Jl"J()St -~Uf\' i Yor'l nrc n• '~ s~ rtu~ t~h 
injured ;Jncll}l!t(Ullitn~ Cl.l(t: 1.~ sc1nici~u t. J 1\ ~ mus~.;; 
ca~ li!Jth'!r' i nc•dL•n t Hwa e is a JlC'<:d t.o i>n.: rcrt~e lo surge 
~np.~.,:hy ofthe '-=~nll.'r, mnbili:ze resonr~e~ IJlltwtly 
thun \\·j thin •he hospita l o.nd lute.- Q\ltsidc lht 
lm.spi lal .. " • 'Jh:n: al~o tends tu lK; •S1e ~.:oncep1 uf 
revis~ triage \"r·here dlC l'css cnuc:-ally injull'ed 
patients: {~nd to pf\.~tU firs• and the more critically 
injured patient~ pre<i .. nl later.•· 1'f.!las1 tiat!tllU i~ f~ 
complel event pathophysiotoJ$icall> tmd can!'~ 
CQmpiC"< mj urn.'S L( ~\.'l!r.al MH:.n:c: o~;yste m \.\ .i th 
dlft~r(:'nl !;ympLCJm:;. A hl<~s:t 111odnces -~.Jilf; •re n:l 

rJ.Herno; of in.i• ~· m an op~lt !.ptt c cornp~14.-d wllh 
~tl<'~t:; LhHl cw.:cur Jll nmHn~ ~p. 1ces. 

n,e 111ech.rl msm of bla:;;r 1 n.JliJ 1es. E!> d't "'1Jc.'\l inw ~o 11 r 
~eneml [)'[X'g based on the- P•llhvpfwsiolcl!! ic hnsir.; 
(primacy. :;~ond~r . l~rL!aE)' and quate rn~'1ry bln-;1 

• ) d 91 p . b I bl . . InJUries · . n mary ast ur asc '';ave- lntlilr\ is 
~a11s~d by the direcl effect ofblo.s• rwer pl'c~~m~ OJl 
d~ ~ tis..~th:!: and it •::; typic_il lly c xpcrico :-cd by 1)(1 1 '~ILS 
do~ ,o the -t:'tplosion Th\: run.gL· cf pr~ ul[iry hla~r 

i nj11 r:- me I ud<> fr.tc t nes. .am ru 11 o L iom~. .crush 
inJ•mes. burns. cuts.lncerahon~, acu tc-ocrl usmnof 
arle ne:o;. air elllbo I ism -;ndu ced lnj ury <.:mt•P'~ rl mr.::nl 
~:,·nd~.nmc among olllcrs. SL·cutuhlry bJasl injnries 
a.re causcu hy ~ l y1n 1) ubj.:~.;t<; rhnt are energ•nd b .. 
I he:- t::x.p lo -ion and he come pTojec ti I es. nu$c arc; chc 
mm~• ..:omJr•(l•, Cfl liSc of cxtrem i•y inj u I)' and e\'C n 
<tc.uh. T o..'TtW[') M.u.:.;;• injuries arc caus~d by 
d [~l"'(."rnr; n L in 'I-hie h 1 h.e whoJe l)Utl \ m I an 1 hs ~n· 
propt~kd by the ··hock wa\~. l'lt i<; ..:o~dd rc~mlt in 
traumauc am f)Utom ton~. fro~ urus and srvcrc ~on 
I is~ue l n.i urics Qt~alt rn~ry blast injurie~ refer w aU 
exr [osion related injuri.~ Q(\1 n::~UI1H'Ig fwm l.he 
mechn nisrn ab~·e ml.)st l i mr.:s are burns.. 

Th~ :u m of this ~Ludy w.c:s tn !;ho,.,; the pattern uf 
injLhry. cnall~gc-s E! lld share OLU ~ .'-:.pcrh::nccs jn the 
m.t.Jul~J.'IUC'm tl] o.nhopC1.1k iniury toJ lowu1~ homh 
b]{.SI 

P::atitn~ ahd n1dhotl 
This n <l~s~npttv~ study carried ~.u~ <IFl ull palients 
Ehat J'r'es:ented to rn~: Jc~ University TeochJng 
ITo!';pLt31 aft~ the twin b·orrt h1 a91 1r Hle l~rrn in u$ 
JJ rCLI vf Jo~ r lutl"Lill S'lu'le ~orth Ccnt«Jl N igcri.~ Hi' 

At'• jt 2014. lnili~ l da•~ "vt~S collt"C;I'I:ll fmm rhe 
i;a!.U~h ~ r~.:gi:>ltT. t1pcraLioo registe-r and the T rau 11Ut 
rc~Lslcr. Data collected j nc lud.cd Jemog 11lph1cs. 
locouon •)flhe blast. site urinjury. Initial tn:-atmenl 

recdvt:d . All lin; subseque-nt l r entmcnt 
wmpJ ication ilnll, outctl:l'ne was impu·oo 1 nto the 
d 1ta coj tecta on torm. Datn wn:s. a~ ly 1.ed using 
~piinfl'l. 

J L• s. Um ~·ers.it} TC't!u.: hing Hospiti\l ;-s a 00 ~11 paci ~)' 

bed ho!>pi tal with .:l 28 <:()llC h niulti-t3 i ~tpli n01ry 

em ·rgency l iJ)i [ I (J a L~d in Jc'S. the carita 1 of fl'lareatt 
~tat<.: j n Nu.rth 1;cntr..-J Nigeria 

foJiowing the runvnt Of lhe Li[St waH' uf mjun:."d 
fX!.Ut!'tl t and th<: OtW"> 'I hat a oomb blast h.adfteeum:d 
i r. tlu: Lown. a :rna.ss c-asualty \\·A'- dc~larcd by rl~ 
cnior smgic..--.1 regi.q.trm on ground. 'fhcr~ w ".J3; 

, . irma II y nn field tTi ~t!.~ ~lld huspitultrL~e r,JL'::J!I: done 
in 1hc ~mcrouo 1 vf ~ Arcident nnd Emerg~ncy 
(A&t.::) a nti piltic:onb placed in•tl various \.'ate~orit!'S..: 
A red re4lliri 11g urgent attention. 13 yel h w llrgenl 
nnc:Juio•• h~n 'JJl ""''li•. C ~reen m inorinjurie~ ond 0 
di.'H(I Llr the tmsah·agc.rit..le The Cnsc.ad(' C.1l l uul 
S) st~m was act h. m~d. a.rtd all doclors ;md nur::;c~ 
\\1'10 C('Hid be brought HI s~ltnn~mtd. Doc or:" anrl 
nurs~s were f11-s1 mubili7~d fmm nthu rart-s of the 
huspi l~:~l end r.IC!t'1in~ ~'\lrgical proc.t:dmc:!l s~opp~ 
tem poranly, l\ ilt:r tl1e j1ti []al s•nbi I ir.ation. ddin i~ L "'e 
Ort'hop<tuijc man41g.;mm1 wa..~ commetu.:~-d for 
tbu~ wfK' ~(.! Ll ired i l. 

Results 
A 1ora1 of 51 patrcnls presented due to the bomb 
bl sL 36 (70.6%) of the fNUi ents sustained injurit:s 
to the exu·ermtie~ but only 15 (.:!9.4%) required 
urlhopc-dic care Mall.! ltJ 1cmi!ll:' t<1t io was:!: 1 and 
rt.ei r a~ei tt1.Bg~..·.d beLweell 23-8(1. yerus. ln..:-.:.n 
16. I J l ·~ .6. Tr<Lt..lc:rs mt1de up 8 (53 .3"/;;) \.\h .J • lhe 
olh~rs ur~ a s.hown n table I _ El.:: t:n t 73. 3o/•) 
mTht)redrc pnucnts pres-cn1cd imm~:di afely 

tollm~·ing i n:j ury tl c!1e A& E '''h.i lc •he rem a tn i 'tt:. 4. 
( 26 .7~1, ) \\'here rtJerrrd ftoHl o[ht: r pc:rirheral 
c~llfC"J'o;;, \Vhct-c i nit iuJ .re!>Ust il<~ rio n ""<I 1;', c:ur ied om. 
Elc."·c~n (7.3.3%) ol' aile p01~ients. pnos~n{oo as 
mLLl-ipl:= i11juric:.!> wMle 4(%) l\i'ld isuloLC'd injuric::s. 
lht .c;pcc[nlm nf injull'k.! ilr'C ::sllown •n tal,lc: 2. Table 
1 ~llo\'\ S 1h~ anltia! m~ms~m~nl r~cived by lhe 
p&icnts.. S~ vc:n o I' the; pat ic:nl where m<111.aged 1'101'1-
VJX,:rt.~ li r,'C(•f while e l£hl were managt:d upc.ratj vcly 
and th i ~ i:s o:s st•Lw 11 in I able 4. The dura lion of 
adnti..'i!SIOn f4Ln~otd from 1-1)0 day:... int:LIWI'\ of 19 
tJ..,~ s A1l pat icnl" ~:\.(.'t"fll I stayed h~~s than lSd. ys. 
The pa11ent who spcnt90dn:;~ had mulu pole surgical 
~r~..:dureb' .1nd ~Mhlltl-l"'tJvn Th.rcl.! ~~f tht> JW L1~nto;. 
dc\o·do[lQd o I surgical site .i.J1 j(:ctiun P<JSHiurgef)' 

lnll J-tS<d"·cd atkrappruptiale trr:atment lhincenof 
the paLK' m.~ "''ere d i sduuged. home atter ueallt\en•,-
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oJi'iC signed against medical ndvice and \ died The 
pati~nt who djcd M'llt5-~n 82 Y~CQJ oJd liUti1I who was 
multiply injwcd and di~ft:lic., be injuries indud~ 
bums and multiple lowe:T limb fract~s. He wBS 
initioUy managedat.l\. peripheral Mlij)iiBI. 

~p~~Uon J rcqi3>CIW)' l•erct!n<l 0uuJJ J'",l!n:~lll 

t·l '111M . trYt~m - l --ZO.~f~ -~~-- • i&~~ 
~Mr' I (i.TI'>t .26.7 
1-111dm1& - - - - ) 2u~o... -- - o1 ~n ~ 

tratiin,- "' j ,3% l fmJ~ 
1'md l:S LOO.U% JOO.~ 

tlllbk·2; ptttemofi[\juriPs S~in:ed 
InJun~ Frl!',qt._~>' 1\l~ t~• 
F tattUI'\:S 1·0 66.7~ 
~ffliS 6 4U.O% 
B lunl ti.Wuauiulll uij lltUL"j i (i 7% 
J'enccratifl8 ;11jmcs. IC 16.7% 
Troom~ ic amp t.<~1ions l 1,3.3~ 
L;:t(;i!tflliOfS9 :l'f'UI.Slfllllil 5 J3 ,;)'~ 
Sotl Ci~ il~~ui~llo 5 .13.3% 
CSom.11 pahuniH .lt.lltwllllld .lOUt\; UNn u.l2\: [nj Ul)'} 

Th iJJt~ .)~ lnhi•l f11l UDD 

l~ccdurr 

lnlr~v~:~now I·J\L;~ 
AncibiuLic!:l. 
TC1 Ibm~ lo'l(o~ 
S\.llt'tJrlAO 
fii'-'Od tronsfU~ ICJD 

D-ebt ide.m~nl 

Ch¢<~l rul oc Jnt;¢f'litm 
A n !I,.KCl'll:' 

.::n1gw'- tldrnlr1 ~~CS'Cd 
F t"t!qut=~ncy Pl!r·t.::t!'tit.ii.IE 
l4 9l.J~ 
14 9J 3~ 
1~ 100".>1. 
1 46,.,,...., 
7 4G?~ 

II 't3l% 
4 24$.'7% 
15 I.O(J% 

1'1<'blr 41 0E1i=i•ivc l"t'OC'Cii'lir'<' 
I'I"'CCdure freq11mq f'en:-~lq_gil:! · 
fltm .;mrA 5•rew fix11lio1!. 
11111'M1niULll".' t-l~tt1 inr. 
Wung 

I 
A m(lll L'Jol inoa 

J.Pf!licatjoll or ElltcmaJ FiXfiiQf' 

Oisc:WJSLOD 

2 13.3% 
.c ~.79-'. 

I 6.7% 
,l £6j)P4 

~ I t~% 

Youn~ male~ accounted for the ma_iotil)' of the 
injured patient which is comparable to other &tudies 
with n'\Ost of I he patients su~tain1n~ injury lo the 
ci\1~"Tl itics 70.6%) e\'en though cmly a sm~ll 
propor1i1.:m rcq\tired .M-.•o.nce orthopedic care af'Jd 
Lhis b comparnbk with olher .srudi~.~ within the 
oountry, This cootd be ~plaincd by the fac~ ihb i~ 
the mosl Rctiv.c age Q,roup and also 1:1-..nve lo pmv.ide 
1\Jr th~i r vane-us. f11rni I ies. finaJ'Icinlly. 'rraders 
acC<Junlcd for the bulk ol' the injm-<:d individuo l ~ 
thiS is no; farfeb:hed b~:Ca\.lse d\t b1ast happened m 
a m~rke1 Student :md t: ivi I ~nts \''eN also 
invQI\JeJI tM3 fl!XOtm= of tl e c tos-e prox.im ity of a 

_.lihc~l ty ~nd. varioU!> ofrice c~mple'<es. dC'se to the 
si:Jeol'the blost. The bulk of the- paticnfs\\tt r~treated 
by ~impte re~"&Scitat1o.n imJ t~lh Jghli~ht:; the need 
for ad-=quate and appropriate t1dd and ho:>palal 
triage to pre,·c:rtt lh.: prohh:m t1r iLI.t!IHifyint; the 
sevu-cly mjured. pntient1 r1 a mnl tltude of patients. 

Most Orlhnpaedk: tru\Lmf.l is Ci\\1~ cd tty tlte 
seC{)ndruy effect nf bln.o;;t -pcndr.:~tii1H lra~:t,;rrtlent 
.injury. Ho,,·cver other mechani$m of inj1..ny were 
also pr~~:n:nl in thi~ ~ ludy, 1t~c •~rtiory rn1d 
Quaternary mc-cha.ni:5m ~:;. C'VIdcnccd by the cl~ 
fractures which mus t haYc rcsultcJ frC'm th.; whol~ 
body or Hrnb treing propel led by the: shock wa'-es 
ancllhe cases of bums. 

0 prospective rondonl ized lriaJ 0 r the diagnosis 
aodlor p:rcf-:TTCd r~tmtnl ... r blast exwmuy 
•njuries I:Hi ''~ ~· ct be cu pub l istu~d . The 
cJvctW.hdnling nrnjority of stt•o ii.:S arc r('tJros~ctivc. 
primarily uncuntrolkd tk·scrjpU\'(' triA1h-. In 
addition. most of the descripl.ions come from 
miiJtruy sclt~Jlbrs~ til whlch 1en iury focm ties with 
modem surgica1 .eqmpmc-nt and c-x r:-erienced 
:peJSrnmd are o1kn umt ~ailab:l4.! at the s~enc of 
ac1inn. For I:J j gh-en~rgy trauma patients. a 
y9le.rn.at1c app-roach, Lrs.ing Ad'-'anced T rotlfl'm l.i fe 

Supp<Jrt protccols, was applh.:J a early as possible 
was empJil'ycd 11 •?~o.nopemt ive tr~atrn n l of 
sdcctcd wounds c~cd by !!tl'rmll ·fta~ment -debris 
ha'Ei been suocessful but rcmuim> coot rtJ\ crsi<ll and 
avoided in the care ot the [l81Jents '' 1

>. uccessfu~ 
surgical trtalrnent depc nJs on meticulous 'lo\'OUrtd 
d~bridement w ith exc is i r-n of oonviahl e lhstte and 
rurei:g.n material Hkely t0 c~use i n f'c-cllt'm: l!ld::LJUate 
dminogc.,nnddelayed.clo:n.IN \ · •J• 

De:fini1he fmctUR:' lV:a.ltoo jn JX."nt:lntt i••t. blase 
ext-rem il)' injury hns always varic:'d bc.-t Y.'\'11:11 ruod~m 
trauma care slolldnrds ar\d ftx3ttOn me;hods 
described in '''or inJury I iteranue. '" IJ ••> Most of £he 
lilerah,lrt': on trellllng trnc turc~ WAS bGJsed 011 
cxlnn.al nxatio:n. or C:'l'Ot til, ... J Tht: paJ.it:nl.!. thai 
suSiaincd d(.151;d fhlcHln:: or in Wh('lm e:~ rly wound 
closme was ~tcc.css li1l ly acltil!v'-"<' v;.uiou~ form of 
open reduc[j(ln and i..rJ L~mal tixuth,Hl was done with 
good Sl)ll is f~ctory ou,comc. f lowt:ve-r ~xtemal 
fixators ~nd rosl ~''aS used n the care of pat.icmb 
requi rl WTJg c()nl.plex v,ound • u~ and tll.ls has always 
bei 11g a ehaUri!ti,Se 1rt management of bomb bfast 
injurie~. 1m Thi~ w~s \'ldlal tu::coun1cd for lh~ r arient 
who ~rent up ~·o QO day~ on Ull mission bcciitusc h~ 
had to undc:rj!;o cornpk x limb n·t1.1ns•ructio.n 
proc;~~ure.s. T.ram:na12~ a ntputnt ion followin~ bomb 

.l l 



bbst i!l l:oulcl tx- assodat~tl :b a poor pJot,roosis 
CSpC'C j OJIY wh~n I l QC CUT:'i il~ a T<: s.U(l uf il pr.i.maty 

• t j" . I O~l Tl • blu ~l \\o:J '..: "s ~tmt.: ~LL~hc ~ 1\1 \'~ uuuu •~ 
m&rmnism I' usually dur LO ~.:omtlin;,Lion orblas\­
Wih\~- i r\lluc~d fractu~. dutJ predomjn:mtly lo 
~.:-Caxiallorc~s , lb~ I rw.:cJ by I i mh a" uJs1u11 llu'Ough 
llle Jh1cture s.itc b)• dy namjc furcr:s ( Lbe b-1 ast .. ,. i nd) 

L. 11 I ~ • • • l I o.c L ina:; on LhtJ· ''"hultt hm11. ' :S:u1lu.~h~.nt y a ':Be 
f'r.:~gn,cn1 s can cau:;.e dl r~c L limb nmpuh11Jon wh~c;h 
is m st J lkrt \' I he (u~·· in 1 his ~tl t( ly b.:~Jlu~ ;no-t 
only wa."o it ~m:iak•LI \'. ilh a guotl prognosiS IYI.IL 
lh~ po.ilh:rn cf ~II] ~t.ry Vt u~ i~ ~Ia l~ Jflj lU'ICS. and not 
a c;~ociatc-d ·with olhc:r i nj uri~:::; 
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