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Figure 1. (Up) Map illustrating the active faults of the world and the epicenters of the carthquakes in-
cluded in the study. (Down} Distribution of the countries affected by earthquake-triggeced infectious
discases. The affected countrics are located within the red fauit zonces. ‘The global fauit zones arc
from Styron and Pagani [67]. W5: Samoa, USA: United States, H'T: Haiti, SV: Bl Salvador, CR: Costa
Rica, EC: Ecuador, CO: Colombia, IT: Italy, GR: Greece, TR: Turkew, IR: Iran, PK: Pakistan, NF: Nepal,



> Ann Emerg Med. 1992 Apr;21(4):362-7. doi: 10.1016/s0196-0644(05)82651-4.

Infectious diseases following major disasters

RV Aghababian 1 J Teuscher

PHASES OF DISASTER
Dividing the response to disaster inlo phuses according to
the principal focus of activity allows vescue personnel to pre-
dict ongeing service and supply needs and o better organize
relief elforts, A classification ia enrrently used by Western
and provides a deseription of four phases of disaster useful
primavily from a publie health viewpoint.® A more chinically
oricnted classification system is proposed that would be more
descriptive of clinical phases, cepecially in light of infections
disease considerations, where infections not only of the
injured but al«wo of the survivors are considered. These are
the impact phase (zero (o four days), postimpact phase {four
days to four weeks), and recovery phase {alter [our weeks).

Extrication and initial treatment of disasler-reluted injuries
veeur during the impact phase, Few trapped survivors would
be expected to be extricated alive afler this period of time.
During the postimpact phase, a first wave of infectious disease
problems, including airborne, foodborne, and/or waterhorne
infections, might be noted. Furthermore, the accurrence of
epidemics of pathogens endemic to the area should be expected
during this phase. During the recovery phase, victims who
huve contracted infections with a long incubation period or
lhose with infections related to remaval of the usual protective
barricrs {ie, latent-type infections) may become elinically
upparent.

e 0-4 giuinler: Afetzedelerin

kurtarilmasi, ilk tedavisi. Afet iliskili

yaralanmalarin enfeksiyonlari

e 4 giin- 4 hafta: Toplu yasam kaynakli

enfeksiyonlar

e >4 hafta: Uzun inkibasyonlu-latent

enfeksiyon hastaliklari
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Review Article

Earthquake relief experience of Aga Khan University trauma team

Masood Umer!, Haroon Rashid!, Hasnain Zafar!, Kamran Majeed?
Department of Surgery, Aga Khan University!, Karachi, Khan Research Laboratories Hospital?, Islamabad.

«ilk on glinden sonra akut yaralanmalarin spektrumu degismeye basladi. Kapali kiriklarin

reduksiyonu zordu, neredeyse tamami acik rediksiyon ve cok micadele gerektiriyordu»

«ikinci hafta icinde acik yarasi olan ve artik enfekte olmus hastalari kabul ettik. Bu yaralar kiicik

ameliyathanede bazen genel anestezi altinda, glinlerce, cok sayida, titiz yara debridmani

yapilmasini gerektirdi»




Triage of pediatric injuries after the 2008 Wen-Chuan
earthquake in China
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Enfeksiyon gelisiminde risk faktorleri

e Coklu travma (kranial, ekstremiteler, torakal, abdominal, spinal)
e Solunum, dolasim bozukluklari, sok, immuin sistem hasari

e Derin, delici, kopma, ezilme, parcalanma tarzi, doku kaybi, organ hasari olan

yaralanmalar
e Enkaz altinda uzun siire kalma
e Kas-iskelet sistemi yaralanmalari, kapali/acik kirik, nérovaskiler yaralanma
e Kanamalari durdurmak amacli kirli materyallerin kullanimi

e Yara temizliginde nehir sulari vb kirli sularin kullaniimasi
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treatment of orthopaedic injuries after
earthquakes in developing countries

eSS Markenae , Bihek Bansara®, Norachant S 1eetesr, ', 2abar Shaflg' and Fr< & -asentoesler”

Abstract

Background: Fzrtiquckes in devclopna couataes ar dewesstiog cvzrts Ortrepand e sumeors slay @ key raein
Prselivg v bk eebaned infares o the et Wis doseibe ot bepeedie in ary episerisogy 1 hely gude
fespznge paining e eanhgsake-elatad dizasters,

Methods: Saver3 datebases wane seachad fr aUcles 2paing oo ney njuy 3180 majs 2athauake om

TEW o e AN Weoneed the ol awine kg veords “oarhe ke AN Sreetuee® SN0 e S50 arhepedis”
AN rzatrae” AN tepizem oz Ihe nital search ecumed 326 aices with 257 2z udad duglicata:,

The eeninetg 22% i o arne vl wangy nzladne e oeei, el weirk e eein ene i e desoipen

o apacisg acanam et of facturz, Ihs felded 7 arteles from wrich we nabyzed the redo of ctopedc
to renatropaad cinunes otropsedic ifury kaaten. tere, ad Ssusnay, SRCLes 17Uy STSrTenst Cs

Topar we, closed, dizle v maltpele, anc Seple v conmnutect aed lisel e ez e,

Results: Mot injaries exgoving ezl ales e beuses 5780z crlrmpvestio e, ey taod s al
tres2 infuries et veers fraures [Fe ozt conmon Factur ocatiors wane the tlozmul (2 ferrur 0104
are: losSanbe U GRL Tarlylze peees s aene e e, 2% e cpenged 15 wes coeniules, T
noit commat testment for erhacaedic nluri: I te setihg of ecrtoquades wis debrdenret [324),
Conclustons: Urhzeaedic suzecns oéy 3 aridcal roe afer eatrouade dizaztens inthe cevecpirg word, & sten;
undzeitindicg o erhacoedic niory exdzriakay and meatreant 5 ameal o preadicg Afecivs oepareian ars
AN N Lt 2arhigaaks citesles,

| Keywords: Jewicplrq courimis, kanhauaks, bplzemiclony, Ortropaad ¢ 17jusy

Kilometers
koo Number of earthquake
__ Noearthquake reported 0 2500 5,000 1986 - 2015
7] Farthquake affected country ' 1-5
o 6-13
® u-n
® -

Fig. 1 Moo of cocunmense of ethouds wSsten iy rennty, TS8R 2005, BEpeia Fam 1 Gty = BB e R0 A Inrerrar el

Liaster Databawe - wawesdabe L é Ceheligoe ce Louar - Bagel - Belglam




Table 1 Classification of type of 7512 injuries susiained in

earthquakes
Studdy Mo, of irjuries reoorned

Othapacds Narorthopacaic

Head Thaoracic. Abdaorina

Taamaseoietal [13] 228 32 17 18
Gorme et zl. 8] 260 1= 17 17
Cai et al. [7. 258 3 15 3
Kaim Kaari ot al. 79] 150 8 3
Ray ot a2l. 7171 125 9 3 3
Phalkow ot al. M1d] 324 12 11 2

Tatal

1345 (&%

H3 (Saw)

a5 (LA

57 [3.4%)

Table 3 Type of inita reatment of 1260 orthopaecic injuies sustained in earthauakes, by study

Abbrevitions: R closed reduction, CRIF closed reductonsinternal fsation, ORIF apen reductionfinternal ixation

Study Delyidement (Rcasting (R OR external fixiton Amgutation
Yo ¢l ol (2] U I 1 4 1y

Guner ot 4.1 I 1 m ¥ 1)
Gormeli et al, i) 8 pi ¥ 2 ]

Bar-On ezl 14 ] 7 I8 7 )i

Fhaley et . (10 81 10 % 5 B

Told 73 (338, L) 0 () 146 (12%) % {75%)
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Table 4 Types of orthopaedic injuries (= 1365) sustainec in earthquakes, by study

Study No. cf injuries
Fracture Crash irjury Compatment syndrome Major soft tissue Crash syndrome
lahmasebi et al. [12; 47 22 12 35 &
Guner et al. [15] 442 72 43 24 4]
Gorell et al, [8] ‘44 46 28 20 22
Da et al [7 el 40 18 21 10
Tol REERGREN] TR {135 104 (7 6%) 1O {239 45 (R4
Table 5 Characteristics of fractures sustained in earthquakes
Study No. of fractures
hMultiple fracture Comminuted fracture Cpen fracture
No Yes No Yes No Yes
Bar-On et zl. [14° NR MR NR NR 261 9
Bar-On et zl. 18] NR NI NR NR 89 37
Chen et al. [17] 287 336 NR NR MR NR
Dzi et al. [7] 4z 112 e 51 105 55
Gormeli et al. [8] 70 74 S7 47 123 2
Guner et al. [15] 285 6 423 19 405 37
Kaim Khan et al. [9] NR NR NR NR 92 418

Total #85 (5896} 578 (£29) 629 (843) 117 (16%) 1075 (#8%) 297 {2234




f,th Injury; n=72

I tional Orthomadics (SICOT) (2013) 37:119-124
DOL 101007/ s00264.01 2.1 736-x
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Crush Syndrome; n2dl

Compartment Syndrome;
/ n=40

Fig. 3 Profile of musculoskeletal mjunies in the carthguake of Van, Turkey

Review of Van earthquakes form an orthopaedic perspective
a multicentre retrospective study

Savas Guner « Sukrive llkay Guner - Yasemin Isik - Gokay Gormeli «

Ali Murat Kalender « Ugur Turktas « Mehmet Ata Gokalp « Abdurrahim Gozen «
Mustafa Isik « Sezai Ozkan « Tulin Turkezu « Sevdegul Karadas -

Mehmet Fethi Ceylan « Levent Ediz « Mehmet Bulut « Yusuf Gunes « Ayse Gormeli -
Cemil Erturk « Metehan Eseoglu « Recep Dursun

Table 1 Distribution of fractures based on anatomical site

Fracrure location Frequency Pcrecent (%)
Upper extremity fracture 138 31.2

Scapula and clavicle 22 5.0 Tal:'nle 2 The table shows the number of procedures performed for

patents

Humerus 23 52

Radius and ulna 7O 15.8 Treatment Lypces Number of Percent
Carpus, metacarpus and phalangeal 23 5.2 patients
Pelvie fracture 54 122 Debridement 166 33.1
Acetabulwm h:actt.:re 7 1.6 Closed reduction and casting 91 18.2
Lower extremity fracture 2035 Closed reduction and internal 47 9.4
Femur 36 3.2 fixation

Patella 5 1.1 External fixation 37 T4
Tibia and fibula 100 i Open reduction and intermal fixation 117 23.4
Tarsal, metatarsal and phalangeal 64 14.5 Fasciotomy 31 6.2
Vertabra fracture 38 8.6 Amputation 12 2.4

Total 442 100 Total 301 100




Enfeksiyonlar???
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Clinical profile of musculoskeletal injuries associated with the
2008 Wenchuan earthquake in China

71/205 (%34.6)

14’Gnde E. coli
12’sinde C. perfringens
11’inde S. aureus
9’unda P. aeruginosa
2’sinde C. tetani

Table 1. Distribution of fractures based on anatomical site

Localization Frequency Percent
Upper hhmb fracturcs 63 18.1%
Humerus 23 6.6%
Radius 16 4.6%
Ulna 14 4.0%%
Metacarpus&bones of fingers 10 2.9%
[.ower limb fracturcs 176 50.4%
Acetabulum 6 1.7%
Femur 38 10.9%
Pelvic bones 3 0.9%
Tibiohbula 81 23.2%
Ankle 19 5.4%
Calcancus 13 3.7%
Tulus 6 1.7%
Metatarsal bone 5 1. 4%
Bone of toc s 1.4%
Spine S50 14.3%
Pelvis 20 5. 7%
Scapula 7 2%
Ribs 25 7.2%
Clavicle 8 2.3%
Infection

There were 71 patients (34.6%) with infection
among the 205 patients with musculoskeletal injuries.
These included 12 cases with bacillus acrogenes cap-
sulatus, 11 cases with Staphyiococcus aureus, |4 cases
with Escherichia coli. 2 cases of tetanus bacillus, 9 cas-
cs with Pseudomonas aeruginosa, and 17 other Kinds
of bacteria in 23 cases. Most of them were combined
anaerobic infections, and there was no case of sepsis.
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The Impact of Earthquakes on Public Health: A Narrative
Review of Infectious Diseases in the Post-Disaster Period
Aiming to Disaster Risk Reduction

Maria Mavrouli *?, Spyridon Mavraalis ., Tfthymios Lekkas  and Athanassios Tsakris !
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Abstract; Exrtixquakes ane aonomyg the most impressive natusal pheecomeea with very high pateesial
to et off a chain of edfects that significantly affects public huslth through easinlbes and injures
Related clsnsteny e ateribusesd ot only to the stooaw grovnd motion aoud vaseismic shenvawns
Pt alse to secendary effect, comprasing manty landslices and. trunamzs, among others, AL these
an ereate harsh cardiens favarable foe the conergenes af Infeetious diseases that are mpable of
causmg additicoz] hursan and coonoma: leases ard disrupbian of the smergency and recavery
provess, T presenl sludy comprises an extoesive narsative review of U exisling likmwmn ool
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e Depremin bayukligu, zamani (yaz
mevsiminde risk ylksek, uykuda
yaralananlar — proksimal kemiklerde

hasar)
e Ortaya ciktigi bolge (deniz kiyisi, dag)

e Depremin tetikledigi durumlar

(heyelan, tsunami)
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Figure 5. Countries affected by earthquake-triggered wound and skin infections. HT: Haiti, TR:
Turkey, PK: Pakistan, NI’: Nepal, CN: China, [D; Indonesia. The epicenters of the studied earthquakes
are also illustrated (red dots), along with the occurrence year (red numbers).



Earthquake
Occurrence

(DD/MM/YYYY)

Earthquake- Infectious Diseases
Affected Area (Causative Factors/Cases, Outbreaks, Epidemics)

Infections/infestations, cutaneous superficial fungal infections (Tinea
. o pedis), cases of viral skin diseases, insect bites
The characteristics of infections in crush syndrome
R Knaancioghi', A, Cagaty’, S, Calonga, . Korulr', A Turkmen”, N, Ayswna”, 8, Sabin, S, Bofokiogl
and M. $, Sever

Infectious complications (wound infections): gram-negative bacteria
(mainly Acinetobacter spp.), Staphylococcus spp.

En cok sepsis ve yara enf

Fasiyotomi uygulananlarda daha fazla !!!

Wound infections: tetanus (106 cases), Clostridium ftetani

Infections—infestations, traumatic skin lesions, and contact
dermatitis

Wound infections (Aeromonas spp., E. coli, K. pneumoniae, P. aeruginosa,
teus spp.)

26/12/2004 Indonesia
issue infections
Infected sup the limbs and face (recurrence:
necrosis of need for repeated cleaning, and
f wounds)
Tetanus outbreak
Gas gangrene of the limbs and tetanus requiring respiratory support
. (51 patients with tetanus, of whom 22 died)
08/10/2005 Sematnis; P

Pakistan Wound infections: P. aeruginosa, Enterobacter spp. and Acinetobacter
spp. (multi-resistant strains)

Wound infections: tetanus (71 cases)

27/05/2006 Yogyakarta, Indonesia
705/ <24 Wound infections: tetanus (26 cases)




Infectious Diseases
(Causative Factors/Cases, Outbreaks, Epidemics)
Wound infections (E. coli, S, aureus, S. haemolyticus, A. baumanii, /.
cloacae, P. aeruginosa, C-type chain coccus, and Bacillus aerogenes
capsulatus), gas gangrene (Closfridium perfringens)

67 probable cases (2.41%) of gas gangrene of which 5 were confirmed

Enkaz altinda kalma siiresi uzun by culture (C. perfringens)

Crush syndrome—wound infections: A. baurmanii, P. aeruginosa, E.
cloacae, and E.coli

Ciddi yaralanmalar (fasyotomi-
Wound infections: Gram-negative bacilli, Gram-positive bacteria,
Candida spp., Gram-negative cocci, Clostridium sordelli

i i : Gram-positive bacteria (S. aureus,
S. epidermidis), Gram-negative bacteria (£. cloacae, K. pneumoniae,
Serratia rubidaea)

amputasyon orani yliksek)

Hava sicakhgi ylksek
Wound infections in 50 children: Gram-positive bacteria (16%),
Gram-negative bacteria (82%) (A. baumannii, E. cloacae, P. aeruginosa),
1 month after the earthquake

Wound infections (24.4% Gram-positive bacteria: Staphylococcus
aureus, —73.2% Gram-negative bacteria: Escherichia coli, Acinetobacter
baumannii, Enterobacter cloacae, and P. aeruginosa)

Gram negatif etkenler 6n planda

Crush syndrome—wound infections: A. bawonannii, E. coli, S. aureus,
gas gangrene

Wound infections: Gram-negative bacteria

Wound infections: A. bawmannii, Burkholderia cepacia, S. aureus, and

Cocuklar
Enterococcus spp.
Kraniyal yara ve intrakraniyal enf.da Cush syxicdoone
Wound /skin infections
12 /600 /2500 Fiaiti Wound infections (pa(;:ymjciolt::liz;ll, g%tg;:m-negative bacteria,

Wound infections: tetanus (2 cases)

Wound infections: Gram-negative aerobic bacteria and A. baumannii,

23/10/2011 Van, Turke

09/11/2011 : ¥ P. aeruginosa, E. coli, and E. faecitem

20/04/2013 Luskian, China Intracranial infection (1mt.ml stage of hosplta.!l.zahon: S. aureus -a:nd E.
ST prolanged stay in ICU: A, bawmannii and K. pneunioniae
56 human losses: 68% Gram-negative bacilli (55%,

25/04 /2015 Gorkha, Nepal Rt bactéarose)
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532 olgu, 220’si 48h’den fazla hospitalize

41’inde (%18.6) SBIE, %46.5’i yara yeri enf

Acinetobacter baumannii, S. aureus, P. aeruginosa, E. coli

K. pneumoniae, S. maltophilia




e VUcut savunma mekanizmalari bozuk

e Hayati tehdit eden yaralanmalar

Cerrahi

e Yogun kontaminasyon (eksojen ve endojen)
+

Antibiyoterapi

e ideal cerrahi miidahele kosullari yetersiz

e Cerrahi enfeksiyon riski ylksek




Fasiyotomi

CORSE

-fls..
?
1
A A

Crush - siklikla kapali yaralanma, deri

ideal bariyer

Endikasyonu iyi degerlendirilmeli

e Yarayi acik hale getiriyor, enfeksiyon

ve sepsis riski artiyor

e Fasiyotomi kaynakli enfeksiyon ile

amputasyon riski de artiyor

e Plazma sizintisi, kanama —

hemodinamik dengeyi bozabilir



Proflaktik — Pre-emptif

Table 9. Suggested prophylactic/preemptive antibiotic treatment protocols in wound infections of traumatized victims [180 184

Type of the trauma Possible pathogens Commonly accepted treatment” Alternative
Head trauma Staphylococi Cefazolin Ampicillin-sulbactam®
Maxillofacial fractures Staphylococci Cefazolin Ampicillin-sulbactam
Chest thoracostomy Staphylococci, streptococci Cefazolin Ampicillin-sulbactam
R TS R P Abdominal injury Giram-negative bacilli, anaerobes Cefiriaxone + Metronidazole Ampicillin-sulbactam
: SO Bone fractures, closed Staphylococei Cefazolin Ampicillin-sulbactam
SRR (W G Bone fractures, open Staphylococei, Gram-negative bacilli Cefazolin + Ciprofloxacin Ampicillin-sulbactam
B - k- e Fasciotomy Staphylococei, Gram-negative bacilli, anaerobes Cefazolin + Ciprofioxacin Ampicillin-sulbactam
Crush with AKI Staphylococei, Gram-negative bacilli, anaerobes Cefazolin Ampicillin-sulbactam

Burns Staphylococeus aureus, Pseudomonas aeruginosa, Topical antimicrobials

Acinetobacter spp., fungi

Narem h o lnt Now ol n avrn b W a0

e ?3 b “For paticnts allergic to penicillin, substitutc cefazolin and ampicillin-sulbactam by clindamycin. If possible pathogens include Gram-negatives, however
"y A i (i.e. cases with abdominal injury, open fractures, fasciotomy wounds), moxifloxacin or tigecycline monotherapies should be considered in place of heta
lactams.

"Oral amoxycillin-clavulanate may be used in place of parenteral ampicillin-sulbactam.
Abbreviation; AKI, Acule Kidney Injury.
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Bllc>od Wolund Catlheter .
culture culture culture Total (2%)
Epuh 2017 Jun1s. Acinetobacter baumannii 3 3 1 7 (7Oo<2o)
Pseudomonas aeruginosa 1 — — 1 (10°2%)
Escherichia coli — 1 — 1 (1026)
- - Enterococcus faecium 1 — — 1 (10<6)
Therapy for wound infections after earthquakes
4 3 M M M Table 2. Clinical dat f tients.
requires inclusion of drugs targeting Gram-negative i st efpaten
- {3 — 7)) (n—=21) r value
Crush syndrome 85.7%% 33.3%06 029
Central venous catheterization 100%% 38.1%06 007
Mumnammed Rakeibaz 1, Salih Hogoglu #, Grean Daver ¥, Saim Dayan & a‘;;g.:f;'ﬁi:.;i::enﬁon C3 A% 2359 oos
Mortality 71.4%6 S9.5%6 -0O04

2011 Van depremi, 48 h icerisinde hospitalize edilen 28 hasta

Acinetobacter baumannii MDR karbapenem dahil

A. baumannii toprakta, suda, hayvanlarda ve insanlarda mevcut. Deprem bu bakteri yayilimi igin risk

Cilt batunlaginiin bozulmasi, iskemik doku hasari

Hastalarin hastaneye kabulinde kateterler, cerrahi direnler, endotrakeal ttpler A. baumannii

kolonizasyonuna katki







