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[57] ABSTRACT

Advanced vehicle-transportable field emergency medical
systems comprising surgical suites deployable from core
modules, each expanding to form an enclosed surgical or
treatment room with perimeter tenting spaces, supplies and
equipment. Two system versions are disclosed, each con-
taining operating rooms, post operative beds, and a twenty
plus bed triage capacity with unidirectional patient flow. The
first surgical procedure can begin within one hour of deliv-
ery with a twenty patient cycle for twenty four hours. The
surgical/treatment modules may also be deployed indepen-
dently. Both system versions are transportable in a single
C130 transport aircraft. Version AZ1 has smaller modules
deployable by utility helicopter that include two operating
suites, two post operative units, and also supply/
communications and power units. Version AZ2 includes two
modules each forming a combined surgical/post-operative
unit, and also supply/communications and power units. Each
lightweight core module deploys to form a room of over
twice its original volume, exclusive of attached tented
triage/post-op spaces. A combination of hinging side panels,
floor plates, and telescoping space frames and cabinets
create a sturdy self-locking core structure. An air filtration/
conditioning system and passageway airlocks maintain posi-
tive pressure in the operating/post-op rooms for contamina-
tion prevention. The deployed system layout provides
efficient patient movement and avoids cross-contamination.
Lightweight tenting is supported from the deployed
modules, e.g. by pylons/spars, panels and curved battens,
creating an enclosed, compound surface which withstands
weather loads. Telescoping, airlocked supply cabinets are
accessible from the inside and outside of the operating room,
to preserve positive pressure.

20 Claims, 35 Drawing Sheets
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Fig. 2
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Fig. 4C
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Fig. 6G
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Fig. 7
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ADVANCED SURGICAL SUITE FOR
TRAUMA CASUALTIES (AZTEC)

CROSS REFERENCE TO RELATED
APPLICATION

This application is based on Provisional Application Ser.
No. 60/033,444, filed Dec. 20, 1996, of the same title, the
benefit of the filing date of which is hereby claimed under 35
US.C. § 1.20.

GOVERNMENT RIGHTS

The United States Government has certain rights by virtue
of support under Contract No. DAMD 17-96-M-1695 issued
by the United States Army, USAMRAA.

TECHNICAL FIELD

The invention relates to the field of modular transportable
field emergency medical facilities, and more particularly to
advanced surgical suites deployable from modular contain-
ers which themselves form the core structure of a surgical
operating theater or intensive care room and which contain
tenting, supports therefor, supplies and equipment.

BACKGROUND ART

Natural disasters, military battles, acts of civil unrest or
riot, refugee camps, and epidemics are marked by medical
emergencies. Most occur at sites remote from traditional
fixed medical treatment facilities such as hospitals or clinics.
It is critical to reducing fatalities to provide medical treat-
ment and emergency surgery to stabilize injuries within the
first few hours after occurrence, with the best chance of
recovery being if that treatment is provided within an hour.
This critical time period is called “the golden hour”.

While the military has tent-type field “hospitals”, such as
popularized in the TV series MASH, and well-trained para-
medics for battlefield triage and recovery of the wounded,
such units are typically general purpose field tents housing
surgical equipment rather than being special use facilities
designed and constructed to support the requirements of
modern emergency surgery and treatment. Such tent medical
facilities can take a minimum team of 6—10 soldiers up to a
day to erect and make operational.

Further, the current civilian and military systems rely on
triage and stabilization near the site of injury, and relies on
helicopter or other evacuation to rear field hospitals. The
elapsed time to medical treatment to stabilize injuries and
emergency surgery, while desired to be as short as possible,
is typically over an hour away

There is no similar civilian system for natural disaster
medical support such as hurricanes, tornadoes, floods,
earthquakes, typhoons, forest fires, bombings, chemical or
germ incidents, and the like.

DISCLOSURE OF INVENTION

It is among the objects and advantages of the present
invention to provide an advanced mobile surgical suite
system for the treatment of trauma victims which can be
deployed as close as possible to the site of injuries for
aggressive life saving and surgical stabilization by an emer-
gency surgeon and necessary support staff.

It is a further object and advantage of the invention to
provide an advanced surgical suite system which supports
advanced diagnostics, resuscitation and telemedicine equip-
ment.
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2

It is a further object and advantage of the invention to
provide an advanced surgical suite system that can be fully
contained in a envelope of most popular transport aircraft,
such as the C-130 aircraft, and has broad logistic flexibility
and high capacity.

It is a further object and advantage of the invention to
provide an advanced surgical suite system deployable so that
the first treatment procedure can be underway as soon as
possible and in less than approximately one hour after
delivery to the site by either helicopter or ground vehicle,
that can be set up with only about a four member support
team, and which can be supplied and resupplied quickly for
continuous, intensive operation over 24 hours or more.

It is a further object and advantage of the invention to
provide an advanced surgical suite system which is adapt-
able to be deployed in various sizes and capacities, from a
minimum configuration comprising a single operating room,
up to a full configuration comprising at least two operating
rooms and two intensive Post-Op stations, having a capacity
of about 24 triage patients and some 20 procedures in 24
hours, or about 50-70 operations in three days.

It is a further object and advantage of the invention to
provide an advanced surgical suite system which is climati-
cally controlled through use of a modular and flexible HVAC
unit which is configured for various size operations.

It is a further object and advantage of the invention to
provide an advanced surgical suite system which is config-
ured for an efficient operating room set-up, and for optimum
patient, personnel and supply traffic patterns within the
Post-Op or OR unit.

It is a further object and advantage of the invention to
provide an advanced surgical suite system which includes
infrastructure of power, climate control, lighting, water,
drain and waste plumbing, communications, and the like.

It is a further object and advantage of the invention to
provide an advanced surgical suite system which is struc-
turally suitable and rugged for transportation, deployment
and knock-down; and which is adaptable to a variety of
deployment site requirements such as weather, terrain, and
also to military requirements such as hardenability.

It is a further object and advantage of the invention to
provide an advanced surgical suite system which provides
ease of maintenance, including cleaning between proce-
dures; reduced chance of microbial contamination by air-
locks and positive pressure supply to the operating room; the
ability for resupply and refitting without disrupting ongoing
operations, and the capability of replacing primary and
secondary systems in minimal time.

AZTEC System Overview: The AZTEC system (the
system name is derived phonetically from Advanced Surgi-
cal Suite for Trauma Casualties or ASSTC) is an advanced
mobile surgical suite system for the treatment of trauma
victims designed to permit a more aggressive surgical life-
saving procedure by providing a mobile system that can be
brought closer to the site of injuries and eliminates some
echelons of care appropriate for the level of emergency of
the situation.

The physical embodiment of the system may be summa-
rized as a system of expandable and telescoping modular
units that are suitable for transport by air as compact
containers, and that are rapidly transformable on site into
hard-walled, well-equipped medical/surgical treatment
rooms surrounded by attached tented perimeter areas for
triage, post-op care and other medical support functions. The
containerized, modular nature of the system allows for
partial deployment and flexible applications in a variety of
military and civilian operations.
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The system, equipment and methods are designed to fit an
overall doctrine that includes emergency surgeons and well
trained paramedics, supported by advanced diagnostics,
resuscitation, life support, monitoring and telemedicine
equipment. In this doctrine, non-critical casualties are diag-
nosed and treated by paramedics at the site of the injury and
evacuated to a more distant fixed facility. More severe
casualties that require aggressive stabilization before evacu-
ation are delivered to a nearby AZTEC facility and receive
treatment within the golden hour, before being evacuated to
a fixed, more distant facility for corrective surgery.

The AZTEC system is thus a bridge between the site of
the trauma and a fixed hospital with a full suite of care
echelons. The AZTEC system permits emergency and sta-
bilization care, supported by enhanced communication and
telemedicine technologies for remote diagnostics and
assistance, to be administered more rapidly than transport to
a fixed hospital would permit.

The AZTEC unit as deployed and set up includes three
major sub-systems; Triage, Operating Room (“OR”) and
Post-Operative suites, for surgical stabilization and prepa-
ration for evacuation. Following triage, those who are the
most severely traumatized are immediately treated and sta-
bilized in the AZTEC unit. Those patients are then trans-
ported to a fixed hospital, typically within an eight hour
period.

In this regard, the AZTEC system provides a method of
rapid response of trauma injuries in various civilian as well
as military emergencies. AZTEC units may be maintained
on standby status at various strategic locations, for example,
military bases, national guard bases, major civilian airports
or regional hospitals. A service organization, such as an
experienced HMO, can maintain a roster of doctors, nurses,
paramedics and support staff who have been through an
extensive course of training exercises using the AZTEC
system in simulated or real emergencies. When the emer-
gencies occur, such as an earthquake, the AZTEC units can
be airlifted by helicopters to a suitable local site, preferably
one that is pre-selected. Within an hour or less of arrival, the
unit can be set up sufficiently to receive its first triage
patients and start surgery.

The AZTEC systems include capability for triage, surgi-
cal prep, surgical operations, post-operative evaluation and
care, and evacuation preparation. Each system comprises a
portable structure for carrying out these functions. Thus, the
AZTEC system fits well within the current emergency
medical response infrastructure. In addition to the use of the
AZTEC system for surgical medical emergencies, they can
be outfitted for other medical or epidemiological functions
as well as for refugee or disaster victim support functions.
One important aspect of the medical response capability is
that it may be specially outfitted for epidemic or contagious
outbreak, such as the Ebola disease outbreak in Africa, or for
treatment of refugees, as in Bosnia or the Rwanda/Zaire
conflict, or for germ or chemical exposure of civilian or
military population.

AZTEC embodiments: AZTEC 1 and AZTEC 2(“AZ1”
and “AZ2”) are two preferred versions or embodiments of
such a facility which will be described in detail. These were
developed for two modes of air transport utilizing widely
deployed aircraft types: air transport aircraft, such as the
C-130 cargo plane, and helicopters, such as the Blackhawk
helicopter or equivalent. Each embodiment contains two
operating rooms, four intensive care post-operative beds,
and a twenty four bed triage capacity. Once delivered and
positioned, the units can be rapidly deployed (20-30 min-
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4

utes for the AZ1 and 40-60 minutes for the AZ2) as basic
operating rooms, post-operative rooms or other types of
intensive care units. Integral with the system are perimeter
tenting areas surrounding the hard units and facilitating
triage and other medical support functions.

The first surgical procedure can begin in less than one
hour of system delivery, with a continuing treatment capac-
ity of approximately twenty patient cycles in twenty four
hours or some 60 patients in three days. Both versions are
designed around the cargo capacity of a C130 transport
aircraft, and require only about four support persons for
set-up, with minimal supply/re-supply time. It should be
noted that the AZTEC-1 or 2 systems can be carried aboard
ship and deployed from ship to shore by helicopter, or
deployed on sites such as drilling platforms or barges.

AZ1 consists of five and a half smaller containers that
include an operating suite, a post operative unit, a second
operative suite, a second post operative unit, a supply and
communications unit, and a power unit. The smaller size and
approximate 4,000 Ib. weight of AZ1 module allows for
transport by a Blackhawk helicopter, thus creating a high
level of mobility.

AZ2 consists of four containers; an operative/post-
operative module, a second operative/post-operative
module, a supply/communications module, and a smaller
power/utilities module. The supply/communications module
is preferably built as a modified AZ1 post-op module to also
provide crew relief and support functions in extended opera-
tions.

AZTEC 1: Four hard points at the top of each unit
accommodate air transport while the combination of a tow
bar and bottom skid plate allow for land based movement.
Once AZ1 is delivered, the unit is rapidly deployed to over
twice its original volume. A combination of hinging panels,
drop-in floor plates, and sliding containers create a sturdy
self-locking structure. Once the primary structure has
expanded, the integrated tenting is deployed. Consisting of
lightweight material and stiff battens, the tenting construc-
tion resembles that of modern racing sails.

There are preferably two climate control systems for
redundancy, located on the roof of the unit. These systems
are responsible for air filtration, temperature control, and the
maintenance of positive pressure within the unit. Hardening
can be accomplished using sandbags placed on top of the
core units, and an additional seven foot perimeter ballistic
fence for small arms fire. Hard materials in the structure of
the core units provide additional protection inside.

AZTEC 1 can be deployed in three different configura-
tions. The first utilizes a full C130 capacity and comprises
two operative modules or units, two post operative units, a
supply/communications unit, and a power/utilities module.
The second, smaller configuration utilizes only one-half of
the capacity, and has one operative module, one post opera-
tive module, and power and supply modules. The modular
nature of the AZ-1 configuration also allows for a third
configuration for rapid deployment of a single operating unit
adapted to serve both operative and post-operative
functions, with a power/utilities module.

The full AZTEC 1 configuration, consisting of distinct
operating room modules and post operative modules, has a
unidirectional patient flow. Patients enter through one of two
polyethylene curtains or membranes, pass through the triage
area, through a sub-membrane, into the operating room, out
of the operating room, out of the operating module, into the
post operative module, into the intensive care room, to the
holding and evacuation prep area, and exit be evacuated to







































