U.S. Naval Undersea Medicine

An Overview

LT Edward R. Utz, M.D., UMO
LT Ryan Snow, M.D., UMO
HMC James H. Akin, M.S. (SS/SW), Submarine IDC



Outline

e Submarine Medicine
— LT Utz
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— LT Snhow

e USS San Francisco Case Presentation
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Submarine Medicine
In the U.S. Navy

LT Edward Utz, M.D.

Prior sub officer, USS Columbus (SSN 762)
COMSUBGRU 7 Undersea Medical Officer
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Submarine Medicine

e Onboard
— Submarine IDC (1)
— EMAT Team (6)

e Ashore

— Undersea Medical
Officer

o Usually 2-3 per
submarine base (20
subs)
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4. Abdominal Pain Management Algorithm:

Patient presents to |DC with current
complaints of abdominal pain.

following:

o -

atc)

¥
Compl ete Hstory of Presemt Illmess, to include the

- Timing (onset, duration, and frequency of pain)

- Provious =imilar opisodaes

- location of pain and its progression (if amy)

- ||"__|1:|:|1:1-[i]§y.r" Saverity of tha pain (quantify using a pain scale

- Quality of pain (throbbing, sharp, achy., waxing and waning,

- MAssociated symptoms (fovers, chills, nauses, wvomiting,

diarrhes, constipation,
- On=ot of Last Menstrual
-  Vaginal discharge or abnormal bleeding {duration/amcunt)
- Last sewual actiwvity

o
Poriod (LNP)

Undersea

- HCG; if negative,

- Birth control method and compliance ACH
- MAggravating factors =
- Alleviating factors (position, medications, etc)
- Radiation of pain {Flank, back, groin, ate)
- Satting in which symptoms occour or dewelop.
-  Effect on the patient’s ability to perform daily tasks and
work.
- [ther relevant information (gastrointestinal & genitourinary
ravieow of systems such as the patient’s last meal, appetite
status, boso| movomont activity, urinary history, hydration
status, G#PF, otc.)

Compl ere ¢ horough physical exami nmari on, with emphasis on a
comprehensive abdomina | /pelvic examination, genitourinary and ACH
digital rectal axam Wil stool guaiac test.  MAny foreign body N

ratained in the vaginal vault should ba remowved. In the case of
Intra-Uterine Device (IUD}, consult UMD for guidance for
renTal.
. . - - L]
Imitiate tracking of ebjective laboratoery dara (CBC
and UA) :
- Ewery 12-24 hours wntil results are stable
consecutively; R
- Then every 24-48 hours, or as directed by
Officer consultant.

repeat every 24 hours x2.

I acute abdoming | pain syndrome IS
suspect ed, PROCEED.

h,

¥ \~
If acute abdominal p*n syndrome s NOT
smEpect o, continue monitoring and
raquest MEDADV ICE .
Foto: for undifferontiated pelvic pain

in female, give Caftriaxonae (B) 1 gram
|q.-"|".|' x1 and Azithromycin (B} 1 gram PO
ul.

Note:
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Imrediately seek higher echel on medi cal supperit :

- Transfer patient to an emergency room (if
local Iy available)

- Contact |SIC medical authority wia MEDEVAC or
MEDADV ICE message detailing ALL awvailable
clinical information.

- | f patient is in extremis, utilize other on-
board communications to notify higher-level
medical authority, as indicated by
circumstances.

’ Place patient on a STRICT NPO 8¢ ai us . )
1

Initiare IV Fluid Therapy lactated Ringerls solution, or 0.9
rmal Saline) at 150-ml/hr and then titrate to assure a wrinary
output of greater than 1000 mi/day. MNote: In =uspectod cases of
Toxic Shock or other saptic shock =yndromes, =ignificantly greater
Fluid (both bolus and rate) will be required. Snly bolus with NS
or LR

¥

Mimirer wrinary impui and ouwiput and provide this data
(if not already doing =o) to the monitoring higher-
level medical authority with each update report.

¥

Pain central should be achieved with Keterolac (C}.
Hydrocodone (C) or Morphine (C). as needed. Adequate
pain control should be the goal. |f pain control
efforts reguire us of Narcotic analgesia, prepare for
expeditious medevac. Always have Narcan (B) available
for immediate use in the event of an overdose.

Il

If mausea and/or emesis isfare presemt , utilize |V or
IM Promethazine {(C)12.5-25 mg every 6 hours as needed
to control emesis and/or nausea. Furthermore, if
recurrent wvomiting occurs, utilize intermittent
nasogastric (NG) suctioning to prewent aspiration.

ra

]
=

Letter in parentheses after medication name signifies the medicationls
Pregnancy Risk Factor.
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Initiare one of the folloming antibiorie regi mens*
depending on the availability of medications., unless

otherwise instructed by UMO:

HEd
]
=
[38]
|
iy

Regimen (1)--preferred:
Ampicillin-sulbactam (Unasyn)({B) 3 grams IV
every B hrs

+ Gentamicin (D) 5.0 mg/kg IV every 24 hours

+ Metronidazole (Flagyl)(B) 15 mg/kg LOADING
dose infused over one hour, followed by a
ma intenance dose of 7.5 mg/kg infused over
one hour every 6 hrs.

0

Regimen (2)--use if patient is HCG+ or has
history of sewere allergic rxn to N

and/or cephalosporin:
Ciprofloxacin {(C) 400 mg IV every 8 hours

+ Metronidazole (Flagyl) (B} asabovein
treamment regimen (1)
OR
Regimen (3):
Gentamicin (D) 5.0 mg/kg IV every 24 hours
+ Metronidazole {Flag}rl_}?ﬂj as above in
treatment regimen (1) J’

Provide MEIEVAG MIMIFICE message updates to |SIC
medical authority every 24 hours until instructed to (]
do otherwise by higher echelon medical authority.

Transfer rthe patient te a medical faciliry as soon as
possible for definitive surgical treatment and
management .

5. Medical Department personnel shall familiarize themselwves
with the prescribing and administration date that accompanies

these medications prior to their use.

6. AMALs should be stocked with appropriate guantities of
medications to ensure adequate and timely medical care.

Note: Letter in parentheses after medication name signifies the medicationls
Pregnancy Risk Factor.



Unique Work Environment

Atmosphere

Space/Evac
limitations

Mental health
considerations

— Screening

— Medications
Nuclear Propulsion
— Radiation monitoring

DISSUB/Escape




Atmosphere

Oxygen nm.w.mmen ..
— Candles, hydrolysis &2

Carbon Dioxide

— Scrubbers, LIOH crystals
Toxic gas

— Weapons

— Fires

Pressure




Space/Evacuatlon leltatlons

IDC “Doc’s” space

Limitations

— Medications
— Equipment
Procedures
Passageways

Difficulty of
MEDEVACs

— Stealth

— Egress/Sea state




MEDEVACs

For life, imb, or eyesight

— |f IDC unable to determine
problem

— If care required exceeds IDC’s
ability

— If care required will exhaust
medical inventory

Commanding Officer ultimately |

responsible

2012 COMSUBGRU 7

— 2.6 MEDEVACs/submarine for all
ISsues

— 1.6 MEDEVACSs/submarine for
mental health issues




Mental Health Issues

 NoO personal space whatsoever

 No escape from workplace conflicts

* No sunlight for long periods

* Disrupted sleep/wake cycles and sleep deprivation
« Concern for danger of excessive sea pressure

« Concern for danger from enemy targets

o Socially intense, physically-closed, and potentially
dangerous working environment

 Little contact with outside world
e Periods of sensory deprivation

Adapted from Psychological Screening of Submariners:The Development & Validation of the Submarine Attrition Risk Scale (SARS)
Presentation at IPMAAC by Dr. Mark N. Bing, SUBSCREEN Principal Investigator; co-author: CDR Eisenberg, Naval Submarine Medical Research
Laboratory Submarine Base New London



SUBSCREEN

* 5 Major Dimensions
— Procedural Scales (Faking, Extreme Responding)

— Submarine Scales (Problems Submerging, Uncertain
about Subs)

— Affective Scales (Depressed Mood, Anxiety)

— Socialization Scales (Aggressive-Destructive, Social
|solate)

— Additional Scales (Suicidal Thoughts, Claustrophobic
Feelings)

Psychological Screening of Submariners:The Development & Validation of the
Submarine Attrition Risk Scale (SARS)

Presentation at IPMAAC by Dr. Mark N. Bing, SUBSCREEN Principal Investigator
co-author: CDR Eisenberg

Naval Submarine Medical Research Laboratory Submarine Base New London



DISSUB

e Potential for many
and varied casualties

e Submariners become
deep sea divers




Escape

e Only a viable
alternative to a certain
depth







Diving and Hyperbaric
Medicine in the U.S. Navy

Ryan Snow, MD
LT MC(UMO/DMO) USN

Submarine Squadron 15 Undersea Medical Officer



What is Diving and Hyperbaric
Medicine?

Decompression lliness (DCI) “The Bends”
Arterial Gas Embolism (AGE)
Barotrauma

Trauma

Bad gas (toxic exposure, CO, CO2)

Near drowning

Shallow water black out

Swimming Induced Pulmonary Edema (SIPE)
Hypothermia

Wound care/Infection

latrogenic air embolism



Decompression lliness
Bubble Trouble O(-\

» Bubbles thought to cause: o ©

— Emboli : O

— Inflammation o h
— Compression on local tissue




Decompression lliness Overview

« Type | DCI
— Joint Pain
— SKkin
— Lymphatic
« Type |l DCI
— Neurologic
— Inner Ear
— Cardiopulmonary

e AGE
— Neurologic




Hyperbaric Oxygen Therapy

e Delivery of increased partial pressure of
Oxygen:
— Reduce bubble size
— Increase diffusion gradient
— Increase O2 delivery to damaged tissue
— Inflammation modulation
— Several other proposed mechanisms




Hyperbaric Treatment Indications

 Primary Indications

e Decompression lliness (DCS)
 Arterial Gas Embolism (AGE)
e Carbon Monoxide / Cyanide Poisoning

DANGER!

CARBON MONOXIDE




Hyperbaric Treatment Indications

e Adjunctive Indications

o Clostridial Myonecrosis

* Necrotizing Infections

» Chronic Refractory Osteomyelitis
 Intracranial Abscess

« Acute Traumatic and Arterial Ischemia

« Compromised Skin Grafts and Flaps

» Radiation Induced Tissue Damage
 Enhanced Healing in Select Problem Wounds
 Thermal Injuries

« Exceptional Blood Loss Anemia



Hyperbaric Chamber Treatment




Hyperbaric Chamber Treatment
US Navy Treatment Table 6

Depth/Time Profile

['_
|
|
15— |
|
Depth |
30 —
(fSW) | | Ascent Rat& :
1 ft/min
| | | |
Descent Rate 15.: \_Alscent ;lgate | | | |
20 ft/min \ 1 ft/min | | | |
| | | | | |
60 — '
30 |15| 60 |15| 60 | 30 |
Time at Depth (minutes)
Total Elapsed Time:
285 Minutes
Breathing Media (Not Including

Descent Time)
- = Oxygen - = Air



Hyperbaric Chamber Treatment




Hyperbaric Chamber Requirements

 Locks: inner, outer, medical

« Communications: electrical, sound powered
phone, hammer

« Atmosphere control: O2, CO2, temp, humidity
* Fire: cotton clothing, H2O extinguishers

 Power: AC ideal, not required in emergency, DC
or mechanical backup

e Gas requirement: storage banks (tank farm, air,
0O2), compressor to recharge






Who are our patients?

Deep Sea Divers

SEALs

Explosive Ordnance Disposal (EOD)
Underwater Construction Teams
Saturation Divers

Experimental Dive Unit

Submarine Rescue (DISSUB)

Pilots

Civilians



Navy Deep Sea D|vers

r -




@
R
L
@
>
-
%
2
O
a
_
<
LL]
p




Explosive Ordnance Disposal




Underwater Construction Teams




Saturation Diving




Aquarius Undersea Habitat




Aquarius Undersea Habitat
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USS San Francisco

Underwater Collision
January 2005

HMC (SS/SW) James AKin

COMSUBGRU 7 Group IDC



MILITARY MEDICINE, 173, 8:734, 2008

Mass Casualty in an Isolated Environment: Medical Response
to a Submarine Collision

CDR Christopher John Jankosky, MC USN

ABSTRACT On January 8, 2005, the [/.S.5. SAN FRANCISCO (SSN 711). a nuclear-powered submarine, collided

with a seamount in a remote Pacific Ocean location. The high-speed impact resulted in injuries to 90% of the crew.
Subsequent emergency medical response is described as well as the 3-month physical and psychological morbidity.
Recommendations for medical training, equipment, and policy for workers in isolated environments are discussed.




USS San Francisco

~72 Injured men

3 severely injured
— 1 death

32 with notable
Injuries requiring
evacuation
~10% injury free

— Located in bathroom
stalls and bunks




TABLE I. The Most Significant Injuries Associated with
the Collision

Injuries

Fracture (9)
Upper extremity (3)
Other head/neck (2)
Ribs (2)
Basilar skull (1)
Lumbar spine (1)
Concussion (9)
Shoulder dislocation (2)
Head or face laceration (23)

Total number of patients in each category is shown in parentheses.



Injury Patterns

Most common injuries were head lacerations
— Sharp overhead piping and equipment

MM2 Ashley died from basilar skull fracture
— Collision with metal locker

Hospitalizations for laryngeal fracture, orbital
fracture, and humerus fracture

99% of injuries were due to the body used as a
projectile
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60 Minutes Clip

D:\Medical Presentation\SSN
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Medical Assistance Issues

e Sea state prevented safe
small boat transfer of
MM2 Ashley

 Helo transfer for UMO
and a SEAL corpsman at'
24hr point

« After failed evacuation of gl ==
MM2 Ashley, another
helo transfer took place
to bring on a trauma
surgeon.
















TABLE Il. Patients with Residual Medical Problems 3 Months
following the Collision

| Patients Medical Problems
| On full duty, receiving medical Herniated cervical disc (1)
care while working on the Unresolved thumb injury (1)
submarine (4) Unresolved low back strain (1)
Post concussive syndrome (1)
On limited duty, receiving Shoulder rotator cuff tear (1)
medical care and not working  Knee injury (1)
on_the submarine (6] Mental health (43
Disqualified from submarine Mental health (mostly PTSD or
duty (11) adjustment disorder) (11)

Total number of patients in each category is shown in parentheses. PTSD,
Post-traumatic stress disorder.



Questions?
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