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Abstract

A team of emergency physicians and nurses from Stan-
ford University responded to the devastating January 
2010 earthquake in Haiti. Because of the extreme nature 
of the situation, combined with limited resources, the 
team provided not only acute medical and surgical care 
to critically injured and ill victims, but was required to 
uniquely expand its scope of practice. Using a narrative 
format and discussion, it is the purpose of this paper to 
highlight our experience in Haiti and use these to esti-
mate some of the skills and capabilities that will be useful 
for physicians who respond to similar future disasters.

Introduction

A team of emergency physicians and nurses from 
Stanford Hospital responded to the devastating Janu-
ary 2010 earthquake in Haiti. Since an international 
disaster response team had not yet been established 
at Stanford Hospital, members were selected for their 
availability, clinical experience, and willingness to en-
counter a potentially dangerous situation. Due to the 
extreme number of casualties, severity of injuries, and 
limited resources, existing in Haiti the team made con-
stant attempts to improvise and expand its scope of 
practice. Although there is an increasing emphasis on 
generating disaster-trained practitioners who have com-
pleted programs such as Advanced Disaster Life Sup-
port (ADLS), many future disaster responders will be 
like us. They will volunteer and participate with only 
an emergency medicine background and willingness to 
help. The purpose of this paper is to highlight our team’s 
experience in Haiti with a view to estimate some of the 
skills and capabilities that we feel would be useful for 
emergency medicine practitioners to achieve in advance, 
so that they may be best prepared to respond to similar 
future disasters.

Initial Response

After a 7.0 magnitude earthquake struck Haiti on Jan
uary 12, 2010, a team of four emergency physicians 

and four nurses from Stanford University responded 
to Port-au-Prince under the auspices of International 
Medical Corps, a Los Angeles-based non-governmental 
organization with a track record of having responded to 
the 2004 tsunami that struck Sri Lanka. The Stanford 
doctors and nurses had extensive emergency medicine 
experience, but none was trained specifically in disas-
ter medicine or response. When the team arrived at the 
Hôpital de l’Université d’État (HUEH) 4 ½ days after 
the earthquake, it witnessed massive human and envi-
ronmental devastation. An estimated 800 to 1,000 criti-
cally injured and ill victims awaited treatment within 
the confines of HUEH, which had been severely crippled 
by the earthquake (Figure 1). Most buildings were sig-
nificantly damaged and many had collapsed. There was 
no running water, electricity, communications system, 
or sanitation, and only a few care providers on site.
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Figure 1  Walkway Inside HUEH, 5 Days After the Earthquake
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Upon our arrival, two volunteer orthopedic surgeons 
from the United States were staffing a pair of operating 
tables within an approximately 800 square-foot concrete 
building. Another similarly sized building functioned as 
the sole preoperative and postoperative treatment loca-
tion. Most patients remained outside, protected only 
by sheets, blankets, and tarpaulins suspended from tree 
limbs or improvised posts. The main goals of the first 
days after the earthquake prior to our arrival had been 
necessarily limited to alleviating suffering with pain med-
ications and treating patients that might otherwise rap-
idly die. There were extremely limited support services 
and personnel; therefore, our team members functioned 
in an internal interchangeable fashion, with each person 
needing to understand the others’ skills and responsibili-
ties, as is emphasized for other critical treatment teams, 
such as Critical Care Air Transport Teams.

Clinical Considerations

Our comments are intended to call attention to clinical 
considerations that highlight deficiencies in emergency 
medicine education and practice that are important to 
all team members responding to an earthquake related 
disaster. There were also many non-clinical aspects of 
disaster medicine, such as administration, communica-
tions, sanitation, facilities and pharmacy management, 
and mass casualty triage, for which we also had direct 
responsibility; it is obvious that these are areas of spe-
cialized knowledge for which emergency team respond-
ers should receive advance training. 

Fracture Management
Extremity and pelvis fractures were common sequelae of 
falling debris. Since many fractures were open and com-
plex, they were fairly easily diagnosed and then triaged 
for operative repair. In less obvious cases, ultrasound 
has been shown to be helpful in diagnosing extremity 
fractures and, in the absence of functioning radiography 
equipment, was used in Haiti to diagnose some inju-
ries.1,2 We recommend that future emergency medicine 
responders be able to use ultrasound to diagnose bony 
fractures, pneumothorax and intraperitoneal bleeding, 
to locate blood vessels for cannulation, and to assist 
with nerve blocks.

Improvised traction was the main treatment for adults 
and children with femur fractures. When available, Stein
man pins were manually drilled through tibias.3,4 Weights 
were improvised using bottles filled with water or cin-
derblocks suspended over an elevated railing, rigged 
metal frame, or bedpost (Figure 2). A rope or cloth at-
tached to the weight was fastened to the patient’s distal 
extremity via the Steinman pin or an improvised ankle 
loop.5-7 Another method was to create plaster ankle casts 

with plantar foot loops to serve as attachment points. 
Closed femur fractures in children were sometimes held 
in place with hip Spica casts.8,9 Strips of wood or rigid 
plastic tubes were incorporated into casts to improve 
rigidity, particularly when plaster was in short supply. 
When plaster materials were depleted, splints were con-
structed of cardboard or wood held in place by strips of 
cloth. We recommend that future emergency medicine 
responders be facile at all manner of non-operative and 
improvised fracture management.

Amputations
With operating room resources overwhelmed, the number 
of required life-saving amputations exceeded the capacity 
of trained surgeons. We recommend that future emergency 
medicine responders be well trained to perform life-saving 
amputations in order to free trapped persons or remove 
unsalvageable extremities. An acceptable and uncompli-
cated amputation technique for open, infected wounds 
is the guillotine amputation. Ideally, a field amputation 
kit should include a Gigli saw, Liston amputation knife, 
scalpel, hemostats, gauze dressings, tourniquets, povi-
done-iodine solution, gloves, and a method for providing 
anesthesia.10 Optimally, the level of amputation should be 
chosen to free the limb, preserve a weight-bearing area, 
and maintain skin flaps for a lower extremity stump that 
will anchor a future prosthesis. Generally, it is best to pre-
serve a distal joint, such as the knee, if this is technically 
feasible and not anticipated to lead to serious infection.11 
Also, special emphasis should be placed on the utility of 
tourniquet use, particularly with non-military providers, 
since it is not a standard part of the in-hospital emergency 
medicine armamentarium.12 Indeed, aspects of pre-hospi-
tal care, such as scene control, extrication, and litters and 
carries, that are also practiced by military-trained person-
nel but not formally taught in detail during an emergency 
medicine residency, should be incorporated into the prep-
aration of emergency medicine doctors and nurses who 
intend to respond to disasters.

Fasciotomies 
Given the large number of severe crush injuries en-
countered, and the absence of equipment with which to 
measure intracompartmental pressures, we decided to 

Figure 2  Improvised Traction after 
Fracture Reduction
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perform fasciotomies in nearly all cases with a significant 
suspicion for compartment syndrome. We recommend 
that future emergency medicine responders be trained 
and competent to perform fasciotomies. These may need 
to be created in the lower and upper extremities.13,14 To 
obtain experience, emergency physicians should practice 
supervised fasciotomies on cadavers or in animal labs, or 
assist in the operating room prior to needing to perform 
these procedures during or following a disaster.

Sterilization
We recommend that future emergency medicine re-
sponders be prepared to manage their equipment prepa-
ration and procedures from start to finish. For instance, 
wound care involved preparing topical disinfection so-
lutions, managing severe open wounds, debriding in-
fected wounds, and disinfecting surgical instruments and 
equipment. Equipment cleansing and sterilization were 
achieved without access to autoclaves. Clinicians should 
be aware that prions, coccidia, and certain spores, such 
as those of Clostridium tetani, are likely not eliminated 
without using an autoclave; however, other infectious 
agents, such as lipid viruses, non-lipid viruses, fungi, 
vegetative bacteria, and mycobacteria, may still be eradi-
cated.15 Field disinfection of instruments may be accom-
plished as follows. The first step is to disassemble tools, 
soak them in cold water containing a surfactant or pro-
teolytic enzyme, such as PowerZyme™ (Potomac Labs, 
Rockville, MD), and then scrub them to remove visible 
organic debris. The next step is total immersion in boil-
ing water for at least one full minute, which kills most 
non-spore and non-prion pathogens. A “gentle, rolling” 
boil reduces evaporation and the need for frequent water 
replacement. Adding sodium bicarbonate to achieve a 
2% concentration raises the boiling point and reduces 
instrument corrosion; alternatively, boiling in water with 
a 1% concentration of acetic acid (white vinegar) can 
reduce lime deposits. If it is not possible to boil instru-
ments, then a 30-minute soak in 7.5% hydrogen perox-
ide solution or 20-minute soak in 2% glutaraldehyde is 
recommended. Unfortunately, these toxic chemicals can 
be difficult to transport safely to the disaster scene.

Maggots
Wound myiasis—maggot (larvae) infection—was fre-
quently noted. Though maggots are often thought to 
be beneficial for necrotic wounds and used in maggot 
debridement therapy (MDT) to treat diabetic ulcers and 
other chronic wounds, there is no value in allowing nat-
urally-occurring, uncontrolled wound myiasis to persist, 
as this does not improve wound care and is more often 
detrimental. In a field setting, most wound myiasis is 
caused by the flies Cochliomyia hominivorax, Chryso-
mya bezziana, or Wohlfahrtia magnifica. The maggots 
of these species are obligate parasites that eat live tissue, 

unlike the maggots used for MDT.16-18 In addition to de-
stroying viable tissue, flies and larvae transmit bacteria 
that promote infection (including C. tetani). Thus, it is 
important to treat wound myiasis by by applying larvi-
cides and then irrigating with povidone-iodine solution 
or applying ivermectin as a 10% topical solution. Alter-
natively, ivermectin may be administered as a single, oral 
dose of 200 micrograms per kilogram of body weight. 
Another effective method is to occlude the wound with 
petroleum-based ointment or dressings for at least 24 
hours, then manually extract the larvae using forceps.16 
That was impractical in our setting, and we did not have 
access to ivermectin. For our team, irrigation with 10% 
povidone-iodine solution was effective in removing mag-
gots. We recommend that future emergency medicine 
responders to earthquake disasters be trained in both 
usual and unusual manifestations of wound infections 
and complications, because these will be the most fre-
quent clinical situations encountered in the immediate 
aftermath of the disaster.

Post-Death Issues

After a disaster, dead bodies are often brought to medi-
cal facilities. Upon entering HUEH, we learned that 
hundreds of bodies had been removed from roadways 
in front of the treatment areas the previous day. How-
ever, dozens of bloated corpses remained nearby and 
within the hospital compound. For the next few days, 
until bodies could be removed or crammed into (non-
functioning) refrigerators in the hospital morgue, small 
streams of fluid effluent from dead bodies ran past adja-
cent treatment and eating areas. 

Misconceptions abound among laypeople and health-
care providers concerning health risks from dead and 
decomposing bodies. Unless the deceased have died of 
highly communicable diseases, such as cholera, the dis-
ease risk from dead bodies is exceptionally low.19-22 

Knowledge of proper disposal techniques is essential, 
because disposition of dead bodies has important legal 
and profound emotional implications.23 It is important 
to identify dead persons early, before decomposition dis-
torts recognizable features. This usually happens 24 to 
48 hours after death. If possible, facial photographs and 
fingerprints should be recorded, and identifying posses-
sions, such as identity cards, jewelry and cellular phones, 
retained. Age, sex, height, and weight determinations 
may also be useful for victim identification. The bodies 
should be tagged in some fashion to allow correlation 
with collected data.

If individual disposal is desired, then bodies are best 
refrigerated in morgues. In a major catastrophe, when 
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there is no electricity or refrigeration, bodies can be 
maintained for 24 to 48 hours in a single-layer, one me-
ter deep grave surrounded by dry ice and covered by a 
tarpaulin.23 In the absence of dry ice, placing bodies into 
a shallow, organized grave preceding final burial is ad-
vised. The location of disposed bodies should be well 
marked and correlated with identifying information. 
When feasible, disposal of unidentified or unclaimed 
bodies should follow local customs. 

Death is but one aspect of the enormous emotional toll 
upon the victims and responders. We recommend that 
future emergency medicine responders to disasters be 
cognizant of the predictable emotional turmoil that will 
afflict victims and responders. Responders will enhance 
care by recognizing and treating acute anxiety, depression, 
acute stress disorder and post-traumatic stress disorder 
in disaster victims, their teammates, and themselves.24,25 

Conclusion

Disaster medicine is a highly specialized field, requiring 
years of training and experience, but it is to be antici-
pated that not all responders will have had full, if any, 
disaster medicine training. The nature of call-outs on 
extremely short notice to massively underserved areas 
will inevitably result in deployment of many available 
emergency medicine responders without disaster medi-
cine training or being still in the process of training, yet 

with valuable clinical skills to offer. Our experiences re-
sponding to the January 12, 2010 earthquake in Haiti 
reflect the efforts of such a team of emergency doctors 
and nurses, and highlight the importance of creating in 
advance cross-functional teams of individuals trained be-
yond the purview of routine, in-hospital emergency medi-
cal care. Clinical skills could be enhanced by practicing 
techniques under the guidance of specialists and improved 
in non-disaster settings through more formal training.26-28 
In Haiti’s immediate post-earthquake catastrophe, we 
wish that we could have done more to assist the victims, 
and hope that others will benefit from our observations to 
improve their pre-disaster education and training.
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