[image: image1.emf] 

[image: image2.wmf]


Medical Evacuation in Maritime Operation
German Navy Procedures and Experience






Medical Evacuation in Maritime Operation
German Navy Procedures and Experience

Medical Evacuation in Maritime Operation
German Navy Procedures and Experience

CDR s.g. Dr. René Milfeit

HQ CINCGERFLEET

Postbox 1163

D-24956 Gluecksburg
Germany
renemilfeit@bundeswehr.org

Abstract

Maritime operations differ from land operations because the environmental conditions have a direct influence on the course of action. Extreme weather conditions, moving platforms, limited space aboard, great distances at sea, etc. are very challenging factors concerning the installation of an effective evacuation chain.

To guarantee a high quality of medical care – comparable to the results of medical treatment in Germany – every link in the chain has to be continuously monitored and controlled. The special structure of "command and control" in maritime operations needs additional consideration.

The operations UNIFIL and OEF are examples for flexible and sustainable results of the planning process.
German Navy – DEPLOYED worldwide 

The further away the German Navy’s operational forces are deployed from the dense, relatively reliable medical infrastructure of Central Europe, the more importance must be attributed to their medical component. An essential part is constituted by the Navy Rescue Centers (NRC) aboard the ships, which can at least in some areas take over the function of small, modern hospitals. Also effective medical assistance in far-away disaster regions can be provided by these hospitals.
The restructuring of the Bundeswehr Medical Service (as of 2002) was associated with a complete redesign of the Navy medical service. It now exclusively concentrates on providing medical care and support to the afloat and airborne units of the German Navy. In addition – also with regard to missions in remote regions - it should ensure medical support of the employed personnel in accordance with military requirements of the fleet, which is also in line with modern medical and pharmaceutical standards.
Trip of the German Task Group 2008
28 Jan 08:
FGS BERLIN close to the coast of Senegal: Appendectomy
9 Feb 08:
FGS BERLIN Congo coastline: Tubal pregnancy, released from task group for immediate 

transfer to Walvis Bay
11 Feb 08:
Walvis Bay: Patient undergoes operation in civilian hospital, afterwards 

STRATAIRMEDEVAC by Airbus
18 Feb 08:
Walvis Bay: Patient has an accident in Walvis Bay: T8 vertebra fracture: MEDEVAC by

Challenger

20 Feb 08:
Cape Town: Meniscal lesion of patient aboard FGS HAMBURG, MEDEVAC

26 Feb 08:
Cape Town: Adjustment disorder of crew member of  FGS HAMBURG, MEDEVAC

26 Feb 08:
Cape Town: Grand mal seizure of crew member of FGS BERLIN, MEDEVAC

10 Mar 08:
Cape Town: Clavicle fracture of crew member of FGS HAMBURG, MEDEVAC

12 Mar 08:
Cape Town: Military hospital: Surgery on crew member of FGS HAMBURG suffering 

from incarcerated inguinal hernia

21 Mar 08:
FGS BERLIN Indian Ocean between Cape Town and Mauritius: Operation of crew 

member of FGS KOELN suffering from infected pilonidal sinus

This eight-week period at the beginning of 2008 clearly shows the specific medical challenges that the officers of the ships and the ship’s surgeons but also the supporting agencies at home are facing when supporting and fulfilling the world-wide operational commitments. On the other hand it also shows the daily conflict between mission accomplishment and welfare of the own military personnel. Eventually it becomes clear that complex emergency situations evolving between the theatre of operations, host nation support and repatriation can only be managed if backed by a stringent system of interdependent processes that goes far beyond the possibilities of the medical section on board. In fact, availability and securing of the medical evacuation chain must be checked prior to each maritime mission nowadays. This article is meant to describe how the Navy and its medical service meet such challenges and on which concepts the Surgeon General of the Navy relies in a concrete scenario on board in an environment that is characterized by a difficult personnel situation, continually developing mechanization of medicine and legal conditions that correspond to civilian criteria.

Here, the point of departure is the guiding principle of the Bundeswehr Medical Service, which has for years been acknowledged by all armed forces: to guarantee medical care of all injured, wounded or ill military personnel on foreign deployment, the result of which corresponds to the standards in the home country.

Consequently this does not only apply to our soldiers stationed in Kosovo or at the Hindu Kush but also to the crew members on board a frigate in the Indian Ocean. The implementation of this guiding principle presents the Navy Medical Service with great challenges. 

The medical care of crews already starts prior to a mission and encompasses a large number of important preventive medical factors to protect the patient from diseases and health risks in the forefront. 

The medical personnel is subject to demanding civilian professional requirements

One of the Surgeon General of the Navy’s central efforts to ensure medical care on board lies in a the requirement-oriented training of the shipboard medical personnel. As in the past, the ship’s surgeon is the key member of medical service but the demands with respect to his qualification were considerably raised - partly also due to civilian regulations - to enable him to meet the comprehensive tasks he faces on board. Therefore the medical service officer undergoes comprehensive general medical training in Bundeswehr hospitals prior to his assignment on board. In addition he requires qualified expertise in rescue medicine. To be able to handle the special tasks in the field of maritime medicine, survival at sea, diving and hyperbaric medicine, aviation medicine and additional subjects such as otorhinolaryngology, dermatology and recently also gynecology, he attends training courses at he Naval Institute of Maritime Medicine or carries out practical training in hospitals. The institute is additionally equipped with a new “sick bay team trainer”, which simulates the environment of a Frigate 123 sick bay almost true to the original. It primarily allows for emergency procedures proficiency training of ship medical officers by means of a patient simulator.

Generally the prospective ship’s and squadron surgeons receive one additional year of training as compared to their colleagues from the Bundeswehr Joint Medical Service who serve in ashore assignments. Also the remaining shipboard medical personnel is subject to demanding civilian professional requirements. In their function as “MO assistants” the chief corpsmen are first of all trained as rescue paramedics and afterwards receive several months of intensive specialist training at the Naval Institute of Maritime Medicine. Here, a great challenge is posed by the comprehensive civilian standards, e.g. the Regulations on Medical Products Sale (Medizinproduktebetreiberverordnung), which apply without restrictions to the handling of highly mechanized medical equipment on board. So, for instance, the modern sterilizing equipment on board may only be properly operated if the operating personnel have attended an initial user training and completed a specialty course lasting several weeks as well as two months of practical training in a hospital to obtain the required qualification. 

The sick bays were adapted in terms of infrastructure and materiel

Also the sick bays were adapted to the changed medical standards, procedures and mission options in terms of infrastructure and materiel: The focus is no longer on the ship’s surgeons’ work in the northern littorals with corresponding land-based support but on medical care that goes as far as providing surgical intensive medical treatment in world-wide missions in an asymmetric threat scenario. This requires an expansion of the sick bay’s infrastructure, improved and optimized storage facilities for the steadily increasing quantity of medical supplies as well as medical devices and equipment that correspond to the medical standards. The sick bays of the class 122 and 123 frigates were designed in accordance with old construction regulations in terms of infrastructure and could therefore only be adapted to modern criteria as regards the equipment. The sick bays of the class 124 frigates and the combat support ships, on the other hand, represent a quantum leap: For the first time an intensive care bed for seriously ill patients is available. The new class 125 frigates and the third combat support ship will even be equipped with additional medical treatment facilities including a separate and sterile operating compartment. 

Over the last 20 years the frigates’ medical equipment has consistently been adapted to the medical progress and the treatment requirements on board. 

The equipment includes modern emergency resuscitators and inhalers, the Zoll M defribrillator, the PROPAQ patient monitor, pulse oxymeters, an infusion pump and a syringe pump, an electrocardiograph, medical suction equipment and electrosurgery devices. Furthermore, there are an anesthesia apparatus, an X-ray apparatus (C-Bow) and a sterilizer on board. This is complemented by the telemedicine / teleradiology equipment, the installation of which will have been completed in the near future for all frigate classes. 

A flexible range of recovery and stabilization devices such as folding scoop stretcher, poleless non-rigid litter, stretcher, Transaco stretcher with patient’s support and vacuum mattress allows for sufficient recovery and stabilization of injured persons and their rescue by helicopter (winching procedure) as well as safe lifting of injured persons on board. Also for treatment and diagnosis purposes a wide range of materiel is available. 

The stock of pharmaceuticals, dressing material and medical products, gynecological equipment as well as diagnostics and quick tests was standardized on all frigate types and is focused on the emergency treatment of injured patients without in any way neglecting the consultation hours for military personnel. Despite all improvements the Navy medical service is in a permanent race against the innovations in the field of medical technology. At present a new generation of X-ray and anesthesia apparatus for sick bays is being tested, and there are considerations to even provide a blood reservoir for special operations that are associated with an increased risk.

Onboard specialist sections for maritime operations off foreign shores without possibility for quick embarkation

Despite their far-reaching possibilities, the medical section on board requires advanced medical standards for certain operations. This mainly applies to maritime operations off foreign shores without the possibility to quickly disembark patients and admit them to local hospitals. Also for operations with increased risk potential an improved emergency surgical intensive medical component is essential. To this end the Navy has developed the concept of the onboard specialist section on board frigates and combat support ships. Due to the specific risk analysis they also partially perform urgent initial surgical treatment including post-operation intensive medical monitoring of the patients in addition to solely ensuring primary emergency medical care. Primarily based on the US experience in Iraq, the treatment principles and procedures of this surgical care are geared towards improving the chances of survival and recovery until clinical care can be provided. To this end, one anesthesiologist and one surgical specialist each and, if necessary, an intensive care specialist nurse support the ship’s surgeon in providing emergency medical care and initial life-saving surgical operations. In particular in Operation Enduring Freedom, German soldiers and foreign seafarers underwent a number of difficult and life-saving operations. To meet the current requirements as regards inter-theater surgery, standardized instrument sets, tailored to the needs of the surgical teams, were developed: Trays for wound care, abdominal surgery, amputations, trepanations and thoracic and vascular surgery. These sets are stockpiled as “auxiliary equipment for onboard specialist sections”. In view of the confined space on board, the difficult hygienic conditions and the lack of assistants, it is rather difficult for the specialists to perform complicated surgical operations. During the entire operating procedure, from preparation phase to actual operation, applying of the dressing and after-treatment, the surgeon for example has to perform or constantly check every move, every handing over of instruments and every suture himself. Furthermore, it is quite a challenge to integrate the onboard specialist section, who are mostly members of the Bundeswehr Joint Medical Service from Bundeswehr hospitals, into the routine on board as the personnel very often only has little maritime experience and is usually replaced in two-month intervals.

The navY Rescue CenterS constitute the clinical component
In addition to the capacities of the onboard specialist section, the clinical component in form of the Navy Rescue Center (NRC) on board a combat support ship is available for special missions. An NRC essentially consists of a double-deck system of 26 containers in front of the deckhouse, a ward comprising 43 hospital beds, which is located inside the ship and, last but not least, the actual sick bay. The available infrastructure includes three operating rooms, comprehensive laboratory facilities, a blood reservoir and an independent oxygen generating apparatus and air compressor system. Thus, high-quality primary surgical and intensive care of injured, wounded or ill seafarers can be ensured on board the combat support ship. Following an extensive test phase, the NRCs have been activated seven times since the early summer of 2002.

The personnel strength is up to 54 military medical personnel, including 12 physicians. 

When in homeport, the NRC is only manned with a support team. It provides for the materiel readiness of the pharmacy and the functional status of the medical equipment. Immediately upon allocation of specialist personnel, the NRC can be activated and clinically operated within a couple of days, if required even in foreign ports. Until the winter of 2004, only missions in the framework of Operation Enduring Freedom at the Horn of Africa were carried out. Then, in January 2005, the first large-scale operation of an NRC in a personnel and materiel composition modified for humanitarian aid followed off Sumatra’s north coast. In this tsunami-struck coastal region, also women, children and elderly people were treated on board, and several difficult operations were performed. Due to her special logistic capacities, FGS BERLIN also delivered multi-faceted humanitarian aid on site. After having returned from Indonesia, the NRC on board FGS BERLIN was re-activated in the autumn of 2005 to support a planned military evacuation operation of European citizens from the Ivory Coast for a couple of weeks in the Gulf of Guinea.

In 2006 and 2007 two UN missions off the Lebanese coast followed.

Again, multiple German and foreign military personnel as well as shipwrecked crews of merchant ships were given treatment.

STRATAIRMEDEVAC from foreign ports is an important element of the medical evacuation chain

As the earlier mentioned examples of repatriation of ill or injured soldiers from foreign ports show, the system of carefully coordinated medical treatment facilities and casualty evacuation means constitutes an important element of the medical evacuation chain. A crucial factor for the follow-up treatment of crew members in the home country is an effective STRATAIRMEDEVAC system, which was restructured in the course of the missions conducted. Also the Navy personnel to be repatriated are recorded in close coordination between the ship’s surgeon and the patient evacuation coordination center at Medical Forces Command and transported home by commercial airlines or military air transportation, according to technical and organizational criteria in coordination with the Command Surgeon, Air Transport Command [AECC]. 

Following primary medical care and stabilization in hospital, severely traumatized patients can be brought to their home country for definitive treatment in converted air ambulances (AIRBUS A 310 MRT MEDEVAC, CL 601 Challenger or C-160 Transall MedEvac). These aircraft can take off within 12 hours following the alert. Every year some 100 military personnel in the command of Flotilla 2 are repatriated from foreign ports for medical reasons. 

Principles of the Evacuation Chain in Maritime Operations
The interaction of the described links in the chain follows the same principles as in land based operations, but there are fundamental differences. The special quality of the environmental characteristics and the structure of naval forces require substantial preparation to create sustainable structures to meet the requirements concerning time and space. Two important facts dominate all activities aboard a warship – including medical concerns:

1. The Commanding Officer is the person responsible for the ship, personnel and effectiveness in operations. Therefore the final decision in any matter  affecting the operational process is made by him.

2. Medical care, treatment and evacuation always remain a national responsibility.

In peacetime the Commanding Officer will follow the recommendations of the ship’s surgeon in medical concerns, but in critical conditions it can be necessary to deviate from this general policy in order to solve problems with higher priority, e.g. damage control to stabilize the ship.

In multinational forces the participating nations successfully cooperate in medical concerns , but every nation basically has the right to deviate from this principle.

The complexity of an evacuation chain depends on many factors, e.g. size of the force, area of operations, etc., but the principles are always the same. 

An injured person aboard a warship will first be treated by the “organic” medical personnel of the unit, normally the ship´ s surgeon and his team (Role 1). Seriously injured persons have to be transported to the nearest facility where they can get surgery or intensive care, for example a Navy Rescue Center (Role 2) aboard a combat support ship or a hospital ashore (Host Nation Support, Role 3). This is the simple scenario.

In multinational forces consisting of multiple units the situation and organization can be more complex. If a disabled vessel with injured persons needs support, the Commander of the Task Group (CTG) will task the Staff Medical Officer of his “staff team” with managing the “medical part”. Depending on the capabilities of the force, he will activate medical support teams from the other units. These teams consist of 1 physician and up to 4 assistants and transfer to the vessel for triage and treatment. If  more than one team is available, the Staff Medical Officer will transfer the highest medical authority on scene to one of the physicians. This Medical Officer is responsible for the triage and medical treatment on scene. Following triage, the medical support teams prepare the injured for transportation and the Staff Medical Officer organizes and coordinates the transfer to the nearest appropriate facility for further treatment. The nearest appropriate facility could be a Navy Rescue Center (Role 2) aboard a combat support ship, a frigate with onboard specialist section (Role 1+), or simply the most suitable unit in the area where multiple injured can be treated. Last-mentioned units are referred to as “Primary Casualty Receiving Units”. Depending on the available assets, the next chain links in this example will be Role 2 or Role 3 treatment ashore as mentioned in the “simple scenario”.

It becomes obvious that communication and transportation are the “keys to success” in maritime operations. To establish communication via satellite or radio is always challenging, especially in a multinational environment. Depending on the weather conditions, transportation via helicopter or speedboat is often very difficult and dangerous.

UNIFIL

The medical concept behind the medical support of units belonging to the UNIFIL maritime task force basically envisages a purely national responsibility. Technical control of the medical personnel of the German UNIFIL forces is exercised by the Senior Medical Officer (SMO). In addition he is responsible for coordinating the emergency medical treatment of the entire task force and the follow-on treatment / casualty evacuation, if necessary also by making use of host nation support (HNS) and UN treatment facilities. He is in close contact with the Force Medical Officer (FMO) stationed in the UNIFIL headquarters in Naqoura, South Lebanon. 

Medical support of the Role 1 seagoing units is also ensured by the partner nations through the respective onboard medical service responsible. For this purpose there are medical sections on board the ships in accordance with the applicable organizational table. On board the boats there is an additional emergency medical care capacity in the form of embarked rescue paramedics. On board a tender (Navy replenishment ship) that is based in Limassol/Cyprus most of the time, a squadron surgeon regularly provides medical support to the crews returning to harbor and to the liaison detachment Limassol. Together with Scandinavian naval forces a logistics base was set up in the Limassol port area, where medical support is provided in close cooperation. The complete Role 3 support of the German and international sea and land-based forces is provided by the host nation support in Cyprus. The Cypriot health system can be described as extraordinarily efficient. A large number of well-trained surgeons and high-standard hospitals are available. As a result, ill crew members can also seek advice from accredited Cypriot medical specialists or specialized hospitals on a consulting basis. The STRATAIRMEDEVAC procedure, which is a national responsibility, is successfully performed via Cypriot airports. In the period between September 2006 and August 2007, a total number of 58 Navy personnel were repatriated to Germany for medical reasons.

In 2007 Operation UNIFIL started with an  evacuation chain architecture that was slightly different from the one that is used at present. There was a Navy Rescue Center aboard combat support ship BERLIN with a mobile Role 2 facility as part of the force.

OEF

The medical concept concerning Operation OEF is – in case of deployment of a German frigate- very similar to the current UNIFIL concept. There is a Role 1+ facility (ship´ s surgeon team plus surgeon plus anaesthesiologist) ready for action aboard this unit. Medical treatment Role 2 and Role 3 are available in the French Military Hospital Djibouti 

Presently there are no seagoing German units deployed at the Horn of Africa. Reconnaissance is done by a military patrol aircraft stationed in Djibouti. The first link in the chain in this special case is the French Military Hospital already mentioned.

Unique materiel standard among NATO navies
The operations conducted by the Fleet over the last couple of years involved a large number of challenging situations in the medical sector. The fact that these did not result in severe consequences is due to the efficient interaction of the factors mentioned in a complex joint system: the well-founded training and motivation of the onboard medical personnel, a reliable medical evacuation chain, medical specialist expertise, proactive preventive medicine, and the materiel standard of the sick bays, which is unique in NATO navies. Last but not least, also the ships’ command teams and the appointed commanders at home have recognized the special importance of their responsibility for the well-being of the crews and the resulting conclusions for medical support and consistently implement these.

[image: image3.jpg]}
A NATO
\4% OTAN











































RTO-MP-HFM-157
14 - 1
14 - 8
RTO-MP-HFM-157
RTO-MP-HFM-157
14 - 7

