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The shipboard Beirut terrorist bombing experience:
a historical account and recommendations for
preparedness in events of mass neurological injuries
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On a Sunday morning at 06:22 on October 23, 1983, in Beirut, Lebanon, a semitrailer filled with TNT sped through the
guarded barrier into the ground floor of the Civilian Aviation Authority and exploded, killing and wounding US Marines
from the 1st Battalion 8th Regiment (2nd Division), as well as the battalion surgeon and deployed corpsmen. The truck
bomb explosion, estimated to be the equivalent of 21,000 Ibs of TNT, and regarded as the largest nonnuclear explosion
since World War Il, caused what was then the most lethal single-day death toll for the US Marine Corps since the Battle
of lwo Jima in World War II. Considerable neurological injury resulted from the bombing. Of the 112 survivors, 37 had
head injuries, 2 had spinal cord injuries, and 9 had peripheral nerve injuries. Concussion, scalp laceration, and skull
fracture were the most common cranial injuries.

Within minutes of the explosion, the Commander Task Force 61/62 Mass Casualty Plan was implemented by personnel
aboard the USS Iwo Jima. The wounded were triaged according to standard protocol at the time. Senator Humphreys,
chairman of the Preparedness Committee and a corpsman in the Korean War, commented that he had never seen such
a well-executed evolution. This was the result of meticulous preparation that included training not only of the medical
personnel but also of volunteers from the ship’s company, frequent drilling with other shipboard units, coordination of
resources throughout the ship, the presence of a meticulous senior enlisted man who carefully registered each of the
wounded, the presence of trained security forces, and a drilled and functioning communication system.

Viewed through the lens of a neurosurgeon, the 1983 bombings and mass casualty event impart important lessons in
preparedness. Medical personnel should be trained specifically to handle the kinds of injuries anticipated and should
rehearse the mass casualty event on a regular basis using mock-up patients. Neurosurgery staff should participate in
training and planning for events alongside other clinicians. Training of nurses, corpsmen, and also nonmedical person-
nel is essential. In a large-scale evolution, nonmedical personnel may monitor vital signs, work as scribes or stretcher
bearers, and run messages. It is incumbent upon medical providers and neurosurgeons in particular to be aware of the
potential for mass casualty events and to make necessary preparations.
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Thou must be like a promontory of the sea, against which,
though the waves beat continually, yet it both itself stands,

tunate to avoid frequent experience with mass casualty.
Nevertheless, preparedness remains vital and neurosur-

and about it are those swelling waves stilled and quieted.

— Marcus Aurelius'®

Despite numerous and deadly modern global conflicts,
the domestic North American neurosurgeon has been for-

geons must be aware of the potential for mass casualty.
This report relates the authors’ combined experiences
gathered during overseas deployments in Lebanon, the
Persian Gulf, Iraq, and Afghanistan for the purpose of
fostering further discussion on casualty preparedness. The
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specific neurological injuries encountered in Beirut, as
well as the surgical lessons, have been well documented
in prior reports /0111

We therefore present for the first time the preparations,
triage, and perioperative shipboard experience, as well as
areview of neurosurgical considerations for mass casualty
preparedness, gleaned from the lessons learned there. As
leaders in medicine, neurosurgeons may be called upon
not only to act surgically in the operating theater but also
to organize, lead, and participate in readiness drills and
planning.

A complete record of the neurological injuries suffered
has been reported, attributing a relatively low incidence of
delayed death among immediate survivors of 6.3% to an
excellent triage and evacuation system."”

The Beirut Terrorist Bombing

On a Sunday morning at 06:22 on October 23, 1983,
in Beirut, Lebanon, a semitrailer filled with TNT sped
through the guarded barrier into the ground floor of the
Civilian Aviation Authority and exploded, killing and
wounding Marines from the 1st Battalion 8th Regiment
(2nd Division), as well as the battalion surgeon and de-
ployed corpsmen. The truck bomb explosion, estimated
to be the equivalent of 21,000 Ibs of TNT, and regarded
as the largest nonnuclear explosion since World War 1I,
caused the most lethal single-day death toll for the US
Marine Corps since the Battle of Iwo Jima in World War
II (Fig. 1).10

The Aviation Authority building, regarded as the only
“safe haven” from the constant sniper and small artil-
lery activity, was used as the battalion headquarters for
the US Marines, deployed as part of the Multi-National
Peace Keeping Force, sponsored by the United Nations.
The Marines were operating under the peacetime rules of
engagement to oversee the safe evacuation of Palestinian
refugees. The Islamic Jihad, sponsored by Iran, claimed
responsibility for this catastrophic event, which resulted
in 241 deaths and approximately 112 wounded in action.

Of the survivors, 48 (42.9%) suffered neurological in-
jury as a result of the bombing: 37 (33%) had head inju-
ries, 9 (8%) had peripheral nerve injuries, and 2 (1.8%)
had spinal cord injuries.”” Concussion, scalp laceration,
and skull fracture were the most common cranial injuries.
As mentioned, spine and spinal cord injury occurred in
2 survivors, but these injuries were much more common
in the fatality group. There were 9 total peripheral nerve
cases, all of which were in the immediate survivors."” This
defines a scenario in which the number of casualties over-
whelms those available for neurosurgical care. Therefore,
a definitive plan must be established in which resources
can be efficiently allocated and information quickly dis-
seminated.

Commander Task Force 61/62 Mass Casualty
Plan

Within minutes of the explosion, the Commander Task
Force (CTF) 61/62 Mass Casualty Plan was implemented.
By 06:30, the Mass Casualty Plan was implemented by
personnel aboard the USS Iwo Jima. The remaining medi-
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FIG. 1. US Marines survey the wreckage after searching for victims
of the terrorist attack against the headquarters of the US troops of the
multinational force that killed 241 American soldiers on October 23,
1983, in Beirut, Lebanon.

cal assets of the MAU Service Support Group (MSSG)
were organized into two triage teams. Additional medi-
cal support was mobilized from afloat units and rapidly
transported ashore. A flight surgeon and 6 corpsmen were
immediately dispatched to the shore from the USS Iwo
Jima to help facilitate evacuation of survivors. As wound-
ed were recovered from the rubble, they were immediately
evaluated. A small number of wounded, based upon unre-
ported criteria, were taken to local civilian hospitals and
the Italian military field hospital as the situation unfolded,
but essentially all other wounded were transported by he-
licopter to the USS Iwo Jima LPH-2 (amphibious helicop-
ter platform), which served as the primary casualty receiv-
ing and treatment ship, where necessary resuscitation and
surgery were accomplished.

The Mass Casualty Plan called for immediate evacua-
tion of surviving personnel by helicopter to the USS Iwo
Jima LPH-2, equipped with two operating rooms, an in-
tensive care unit for two patients, a small ward and poten-
tial rack space for up to 100 wounded, and an x-ray suite.
The ship possessed neither blood bank nor CT capability.
Ventilator capacity was not tested, as operative patients
were extubated after surgery. Ship medical officers had
completed an approximately 10-day combat casualty care
course prior to deployment, in addition to their specialty-
specific training. Within 90 minutes, 65 critically injured
servicemen were received by helicopter from the shore
upon the deck of the USS Iwo Jima. The wounded arrived
on stretchers and were carried by nonmedical members of
the ship’s crew who had undergone training in stretcher
bearing. They were brought down the aircraft elevator, to
the hangar bay, where supplies had been pre-positioned
(Fig. 2).

Each patient then underwent intravenous (IV) fluid in-

Unauthenticated | Downloaded 07/03/20 07:25 PM UTC



fusion, Foley catheter placement, and blood pressure mon-
itoring every 10 minutes by the ship’s crew who had been
trained in sphygmomanometry. Other members of the
ship’s personnel had been trained as scribes. One scribe
was available for each of the wounded to record all appro-
priate data for that patient, to provide solace, and to alert
the ship’s doctor of any changes.

Military Triage

The wounded were triaged according to standard pro-
tocol at the time.?*?! The most severely wounded, as deter-
mined by physiological parameters and physician assess-
ment, were taken by elevator up to the medical department.
Abdominal, chest, and limb surgeries were performed by
the attached general and orthopedic surgeons, and de-
bridement of a skull fracture was performed by the ship’s
medical officer.® The two laparotomies and the cranial
procedure were completed within 12 hours of the event.

There were no walking wounded. There was one death
aboard the USS Iwo Jima resulting from severe crush inju-
ries. Survivors triaged with severe injuries requiring urgent
surgery were designated for transfer to the nearby British
military hospital in Akrotiri, Cyprus. Additionally, 14 pa-
tients were transferred to local Beirut hospitals, where neu-
rosurgical capability was present. Six of the neurological
patients considered “immediate” underwent craniectomy
or craniotomy. In 5 of 6 patients, surgery was performed
within the first 24 hours.!" Patients in the second category
were triaged as less severe injuries and were deemed ap-
propriate for transfer to Germany, a 5-hour flight.

The more critical group of patients, who should have
gone to Akrotiri, was sent to Germany, and the less critical
group, initially planned for Germany, was sent to Akrotiri.
This error, thought not to have resulted in any deaths, oc-
curred when a senior-ranked Air Force officer delivered
emotionally charged and rushed orders overriding plans
established by the ship’s medical officer. By 17:00 on the
day of the mass casualty event, all of the wounded had
been treated on the ship and were evacuated except for the
postoperative patients.

Support from the Royal Air Force proved vital. Aero-
medical evacuation aircraft of the US Air Force, US Navy,
and Royal Air Force conducted the evacuation of the sur-
viving wounded to locations in Beirut, Cyprus, Germany,
and Italy, where there had been a total mobilization of
all major medical treatment facilities. Following defini-
tive medical treatment at these overseas facilities, patients
were returned to hospitals in the US as their conditions
permitted.

Coincidentally, Senator Humphreys, chairman of the
Preparedness Committee and a corpsman in the Korean
War, witnessed the evaluation and care of the wounded in
the hangar bay of the USS Iwo Jima. He commented that
he had never seen such a well-executed evolution. The suc-
cessful evolution was the result of meticulous preparation,
including training of not only the medical personnel but
also volunteers from the ship’s company, frequent drill-
ing with other shipboard units, coordination of resources
throughout the ship, the presence of a meticulous senior
enlisted man who carefully registered each of the wound-
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FIG. 2. Cargo personnel transport an injured soldier.

ed, the presence of trained security forces, and a drilled
and functioning communication system.

Lessons Learned in Mass Casualty
Preparedness

Training involved an understanding of the kinds of inju-
ries that could be received and how they would be treated.
Physician training was accomplished through combat casu-
alty care courses undertaken prior to deployment. Onboard
the ship, all of the corpsmen were trained for approximately
3 hours a day on the treatment of casualties. In addition, the
captain of the ship was approached to permit the training
of nonmedical crew in terms of stretcher bearing, of non-
medical staff in taking blood pressure, and of nonmedical
persons in the function of scribes. Training was also ac-
complished through fleet-wide mass casualty events. Mock
wounded were brought by helicopter to the /wo Jima and
the entire mass casualty event rehearsed every other week.
Finally, as our troops were subject to constant sniper fire
and other small explosives, the ship received a constant
influx of wounded over the month prior to the mass ca-
sualty event. On the day of the explosion, all medical and
nonmedical people knew their places and stood ready to
perform their duty without instruction (Figs. 3-5). Conse-
quently, the duties were carried out with relative quiet and
no chaos. Such extensive training may not be practical in
the civilian setting, but the underlying principle of prepa-
ration should be an emphasis for medical centers across
the world. From a neurosurgical standpoint, participation
in mass casualty exercises would be of benefit in both com-
munity and academic centers, as preparation and a sense of
competence have been identified as protective psychologi-
cal factors for participants in disaster work.® Polytrauma
experienced by victims of mass casualty events will inevi-
tably require multidisciplinary care that extends across a
variety of surgical specialties, including neurosurgery.

Pre-Positioning of Supplies

Upon arrival in Beirut, the ship’s medical officer per-
formed a complete survey of all medical supplies. Initial
supply inventory was grossly inadequate to accommodate
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FIG. 3. Injured Marines await transfer from the flight deck to the hangar
bay triage area.

a mass casualty event. Within the first week, therefore, ad-
equate I'V fluids, surgical supplies, and other medical sup-
plies were ordered to accommodate 100 critically wound-
ed troops. The pre-positioned supplies in the hangar bay
facilitated rapid treatment of the wounded. Medical corps-
men were able to procure all of the medical equipment
necessary to evaluate, monitor, and hydrate the wounded.
Thus, stretchers, IV fluids, IV poles, Foley catheters,
wristbands, patient charts, pens, blood pressure monitors,
and extra stretchers were all carefully pre-positioned and
immediately accessible. In the military setting, contingen-
cy plans exist for such scenarios; however, in the civilian
setting, maintaining an equal standard may be difficult
to achieve. It is a recommendation that clear channels of
communication exist so that resource availability can be
quickly ascertained and proper mechanisms of allocation
can be executed.

Establishing Triage Space

Having adequate space to accomplish the evaluation of
the critically wounded patients was imperative. The avia-
tion officer had immediately moved all of the aircraft out
of the hangar bay, making almost the entire hangar bay
available for the placement of 65 stretchers in long lines.
This greatly facilitated the management of these patients.
There was ample space for ingress and egress of stretcher
bearers, and the ability of one or two physicians to con-
tinually move up and down the lines of wounded to moni-
tor the medical stability of each patient. Triage category
location was understood by all healthcare providers.

Drilling With Other Units

Training was performed not only on the /wo Jima but
upon the other ships and in coordination with the Iwo
Jima. Therefore, during mass casualty drills within the
fleet, medical personnel traveled by helicopter with the
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FIG. 4. The senior author confers with a surgical team doctor.

mock wounded to the USS Iwo Jima and participated in
the coordinated mass casualty event drill. This increased
the level of coordination within the fleet. Collaboration
with emergency and trauma services is critical .

Registration of the Wounded

Registration was accomplished by the senior chief of
the medical department aboard the USS Iwo Jima. The
accuracy and completeness of this record became a criti-
cal aspect of the care for these patients; the ability to know
precisely who was wounded, how severely, and the loca-
tion of that patient was of the utmost importance, not only
for military commanders but also for the patients’ families
at home. There are a multitude of triage scoring systems
utilized that have proven predictive values.'**? Important-
ly, hospital systems and emergency personnel should have
familiarity with these scoring systems, with preferential
selection of one or a few of these systems to be implement-
ed within a given geographic region to optimize commu-
nication in the event of a mass casualty scenario.

Security

Security was handled by the master-at-arms. Each of
the wounded was inspected for the presence of arms and
explosive devices. The master-at-arms was available in
case of infiltration among the wounded by a terrorist. The
master-at-arms was important for crowd control, handling
of any weapons, and also being available to assist with
any patient psychosis or unusual combative behavior. It is
of the upmost importance that all healthcare providers re-
main safe during these events. Specialty providers should
not be subjected to unnecessary risk and should remain in
safe zones throughout the duration of these events.

Communication Systems

In any catastrophic event, there is a tendency for confu-
sion, adrenaline, confusion of orders, and mistakes. The
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FIG. 5. Though it appears to be massive confusion, it was not. Each
crew member knew and performed a specific role.

presence of clear communication between the superior of-
ficer deployed and the senior medical staff was critical. An
auxiliary communication system had been established, al-
though it was not necessary on this day. It is important for
the medical staff, the hospital administrator, and the battle
commander or a civic commander-in-chief to have estab-
lished a relationship of communication in advance so that
the appropriate directives can be made. Although commu-
nications within the ship were exemplary, they were not
without incident. The delay of transport ships for evacu-
ation of the wounded from the airport was not well com-
municated to the medical staff. While this did not result in
any mortality, it did delay the evacuation of the wounded
to the most nearby hospital in Cyprus. Discussion between
the senior medical officer and the fleet commander may
have resulted in a more expeditious evacuation of wound-
ed to Cyprus by the British. Chains of command are criti-
cal for the reduction of these types of errors and are inte-
gral parts of mass casualty plans instituted across civilian
and military systems.

Discussion

War and neurosurgical understanding have shared a re-
ciprocal relationship that extends millennia.® There is no
debate that mass casualty situations are better handled by
the prepared provider and facility.” Much of the evidence
supporting current triage protocols has been gathered
from database review of events that occurred in resource-
rich cities, where “over-triage” was not only permissible
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but preferred, a notable difference from many battlefield
scenarios.”> And while there has been keen interest in
standardization of triage techniques and nomenclature,
the greatest risk to the mass casualty patient is the lack
of adequate resources.!* By this it is meant that the patient
is potentially at risk of needing care by a provider who is
otherwise occupied; medication that has been consumed
by the preceding patient(s); or treatment or evaluation by
services that have been spent or are otherwise occupied,
disallowing timely assessment or intervention. Yet, except
for the rarest of situations, there are assets available if they
can be identified and transport can be provided.

The important role of the neurosurgeon in the mass
casualty event can be well illustrated by experiences in
Kandahar, Afghanistan. In Kandahar, the debate often
raged over stabilization versus definitive operative care.
Notably, the example of spinal stabilization was a major
point of contention: Kandahar Airfield Role 3 Multina-
tional Military Medical Unit featured 4 operating rooms,
though casualties would sometimes arrive in groups of 8,
12, or even 20. Thus, consuming a room to provide de-
finitive stabilization risked denying incoming casualties
access to lifesaving operative care. It proved valuable to
stabilize patients, often including decompressive surgery
in the previously mentioned spinal injury patients, and to
then expedite their transit to Landstuhl, Germany, or Wal-
ter Reed National Military Medical Center, for example,
for definitive care.’?

The neurosurgeon should be an active participant in
the organization, training, and execution of mass casu-
alty events. Blast injuries and gunshot wounds comprise a
significant proportion of injuries in mass casualty events.
Most events involve the use of explosive devices that result
in a blast injury from pressure waves, which lead to signif-
icant head, lung, and abdominal trauma.’> Common inju-
ries include concussion, ophthalmic injury, skull fracture,
and subdural hematoma. Rignault and Deligny described
the terrorist bombings in Paris from 1985 to 1986 and
found head and neck injuries in 19.3%."® Head and neck
injuries were found in 48% of those injured in the Oklaho-
ma City bombing, including 35 of the 83 hospitalized pa-
tients.'> Secondary blast injury results from the dissipation
of shrapnel, leading to significant neurological injury in
the form of penetrating brain trauma and peripheral nerve
injury. A number of these patients will need debridement,
evacuation, grafting, and repair by neurosurgeons. The
large amount of peripheral nerve injury from both explo-
sive devices and gunshot wounds requires neurolysis and
primary suture repair with grafting in some cases.’ Impor-
tantly, explosions cause structural collapse and the frag-
mentation of buildings and vehicles.” Structural collapses
secondary to explosives lead to an intracranial injury rate
of 10% and a crush injury rate of 12%. Moreover, 8% in
confined-space explosions suffer intracranial pathology.!
An algorithm for assessing evacuation priorities in head-
injured patients requires immediate clinical assessment
of level of consciousness.”> Neurosurgeons are expert in
quick, accurate examination and must oversee training
of those who will be determining these consequential
Glasgow Coma Scale assessments. Neurosurgeons trained
in endovascular techniques may be well suited to perform
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or teach new balloon occlusion techniques to mitigate ex-
sanguinating hemorrhage in triage facilities such as ship-
board."” In short, the rate of nerve, spine, and brain injury
in these patients will likely be high, and the neurosurgeon
has a wealth of experience in dealing with these injuries.

Modern real-time communication modalities, just-in-
time deliveries, and Internet or “app”-based capabilities
will offer tools to the current neurosurgeon that were not
available in 1983.2 It is our contention that care of mass
casualty patients need not be restricted to the coordination
of events at a single facility. Communication through real-
time informatics would allow command elements to di-
vert patients as they leave a mass casualty scene. Through
coordination of shared information, patients could be as-
signed to facilities that have resources available to provide
much needed care. The lessons learned from the barracks
bombing in Beirut should include the clear need for asset
identification across the theater of interest. In the civilian
world, that would include regional assets. University and
level I trauma centers must exercise leadership in develop-
ing community or regional consensus as to the language,
such as that utilized by our military and in establishing
a Web-based trauma system, which can provide real-time
information on available assets.”> Members of the com-
mand and control elements should be able to direct pa-
tients to the appropriate facility, as well as send vital in-
formation pertaining to inbound casualties. This creates
a virtual receiving facility that disperses patients to those
locations most capable of providing a maximum level of
care and support. This proposed mass casualty dashboard
would provide on-scene management teams the capac-
ity to identify available beds, surgical capability, blood
bank accessibility, imaging, and interventional support, as
well as transit options, thus maximizing patient outcome
through efficient and direct regulation of transport to end-
support facilities.

Conclusions

The authors suggest 8 points for successful mass casual-
ty preparedness. First, a corps of medical personnel should
be trained specifically to handle the kinds of injuries an-
ticipated from a mass casualty event and should rehearse
for one on a regular basis using mock-up patients. Neuro-
surgery staff should play an integral role in the training
and planning process alongside other clinicians. Second,
training of nurses, corpsmen, and nonmedical personnel is
essential. In a large-scale evolution, nonmedical personnel
are extremely useful for monitoring vital signs, working
as scribes, being stretcher bearers, and running messages.
Third, ample supplies should be stored in locations that are
immediately accessible to the spaces in which mass casu-
alty evaluations will be carried out. Fourth, a large space
is necessary to accomplish the safe and effective evalu-
ation and monitoring of mass casualties. This allows for
relatively few medical personnel to oversee a large number
of patients. Fifth, there should be planned strategies with
hospital administrators, civic administrators, and chief
medical personnel so that all are in reasonable agreement
as to how evacuation of the wounded will be carried out.
Sixth, extremely competent personnel should be enlisted
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to perform the meticulously detailed registration of each
wounded patient. Seventh, security measures should be in
place to prevent a catastrophe within the medical center.
The mass casualty evolution should be carried out with
relative quiet, each person knowing his/her place and in-
structed in his/her duty, with an intention to cultivate psy-
chological resilience among the team. Finally, the senior
figures of authority must exercise equanimities and, as
such, dissuade the use of negative language or adrenaline-
based decision-making.

Mass casualty events are very high-stress, high-visibili-
ty events, with a significant possibility for major errors that
result from lack of communication and lack of planning.
Any error may result in retrospective mischaracterization
of events that might be harmful to the casualties, their
families, the medical providers, and the institution provid-
ing the medical treatment.
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