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South Central Navy Nurse Corps Chapter Symposium 
    Active duty, reserve, and retired Nurse Corps 
officers came together in Tulsa, Oklahoma for the 
annual CAPT Karen Meehan Nursing Symposium at 
the University of Oklahoma’s Schusterman Center. 
This year’s theme was “Protection through Preven-
tion.”  Course objectives of the symposium were to 
provide the latest updates in clinical preventive 
medicine through an evidenced based approach.  
Topics included hypertension, injury prevention, 
post-traumatic stress disorder (PTSD), smoking 
cessation, suicide prevention, obesity, immuniza-

tions, oral health, and legal implications of Navy Nursing. 

     LCDR Deborah Greubel was the chairperson for this year’s event.  An assistant professor of 
medicine at the university and a board certified nurse practitioner, LCDR Greubel pulled to-
gether a distinguished line up of speakers, including Rear Admiral Karen Flaherty, Senior Health 
Care Executive and Deputy Director of the Nurse Corps, Reserve Component.  RDML Flaherty 
spoke on the current state of the Nurse Corps; its goals and recruitment programs  RDML 
Flaherty was awarded with an Honorary Membership to the South Central Navy Nurse Corps 
Association.  Another featured speaker was Dr. Gerard Clancy, MD, President of the University 
and Dean of Medicine.  Dr. Gerard spoke on suicide prevention and PTSD. Other speakers in-
cluded civilian professors from the university as well 
as Nurse Corps Officers and enlisted personnel from 
the Operational Health Support Unit, which is head-
quartered in Fort Worth, TX at the Naval Air Station 
Joint Reserve Base, Fort Worth. 

    The Chapter Symposium also included the South 
Central Navy Nurse Corps Association (SCNNCA) 
announcement for the recipients of the CAPT Karen 
Meehan Professionalism in Nursing Award and the 
RDML John Cotton Nursing Leadership Award for 
the year.  The cherished awards were presented to 
RDML Karen Flaherty and CDR (ret) Randy Boston, 
respectively. The planning is currently under way for 
next year’s symposium and SCNNCA invite all who are interested to attend. 

        CDR Carroll, NC, USN (ret)  

         Rear Admiral Karen Flaherty and CAPT(ret) Karen Meehan   

LCDR Jeff Tullis, LT Julie Price, CDR Michelle Dunsmore 
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The Perioperative Community Wants You!   

N U R S E  C O R P S  N E W S  

If you can count to 10, the perioperative nursing community wants YOU!   

    Many nurses have chosen not to seek perioperative (operating room) nurse training because they feared that they 
would somehow lose their nursing skills by not engaging in bedside nursing care.  The x-ray detectable sponges 
(raytex) used during surgical procedures are packaged in sets of 10. The perioperative nurse is responsible for counting 
to make sure that no items have been left inside the surgical patient.  Therefore, it has become a common notion that 
operating room nurses need only to be able to count to 10.  As a perioperative nurse myself, I am writing to affirm the 
notion that perioperative nurses need to be able to count to 10.  I invite you to assess your level of readiness to enter 
the perioperative community as you read this article.  Let’s get started and begin counting together.  

ONE…Preoperative Assessment: The perioperative nurse has approximately 20 minutes of shared time with the anes-
thesia provider to meet the patient for the first time, perform a complete patient assessment that is responsive to his/
her psychological and spiritual needs, check and interpret lab values, verify correct site, shave the operative site (if nec-
essary), and establish a rapport with the patient.  Well-developed assessment skills are essential. 

TWO…Room Preparation: The perioperative nurse oversees and 
participates in operating room preparation by disinfecting the equip-
ment and setting up positioning and other equipment, while verifying 
its functionality.  The perioperative nurse also sets up the sterile field 
and monitors aseptic technique by assessing room cleanliness, hand 
hygiene of all members of the surgical team, and sterile indicators.  
Infection control prowess and mechanical aptitude are necessary. 

THREE…Patient Transport to the OR: Now the perioperative nurse 
is ready to transport the patient to the operating room.  With patient 
arms inside the ride and his/her feet first, the perioperative nurse 
safely transports the patient from the gurney to the operating table, 
and then applies sequential compression devices, warm sheets and a 
safety strap.  The perioperative nurse’s mind is constantly reviewing 
the standards and guidelines published by the Association of Perioperative Registered Nurses (AORN), Association for 
the Advancement of Medical Instrumentation (AAMI), Occupational Safety and Health Administration (OSHA), Centers 
for Disease Control (CDC), and Joint Commission— just to name a few. 

FOUR…Anesthesia Induction: Often applying cricoid pressure while managing tubes, stylets, the oxygen/gas circuitry, 
the perioperative nurse also provides emotional support by holding the patient’s hand as the patient ‘goes to sleep.’  
Perioperative nurses must also be familiar with the differences among the types of anesthesia:  general, regional, local, 
and monitored anesthesia care. 

FIVE…Patient Positioning: Once the patient has been anesthetized, the patient is placed in the proper anatomic posi-
tion that provides maximum surgical site exposure without compromising physiological processes.  There are more 
than ten positions and variations on each.  Perioperative nurses advocate for the surgical patient to avoid pressure ul-
cers and nerve damage.  Catheters are placed, extremities padded, and electrocautery grounding pads are applied.  The 
perioperative nurse must also be competent in the safe use of electrocautery equipment and patient skin antisepsis. 

SIX…Sterile Field Maintenance: Now, the perioperative nurse vigilantly listens for equipment alarms while attending to 
the needs of the surgeon, scrub tech, and anesthesiologist/CRNA.  Other responsibilities include maintaining the sterile 
field and monitoring for staff and patient safety hazards. 

SEVEN…Dressings:  Now it is time for a final count.  Before the case started and each time a cavity was closed, the 
            Continued on Page 3 

LTJG Shelley Oehrlein counts instruments before a surgical case. 
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perioperative nurse counted the sterile supplies.  The perioperative nurse also dresses the incision, cleans the patient’s 
skin surrounding the dressing, inspects the skin integrity, secures drains, and properly prepares the specimen. 

EIGHT…Anesthesia Emergence:   Because many patients wake up combative or move around enough to potentially 
fall off the table, the perioperative nurse must protect the patient from self-inflicted harm and assure the patient is se-
cured to the bed. 

NINE…Patient Transport to PACU:  The perioperative nurse is responsible for the safe transfer of the patient from 
the OR table to the gurney.  Most patients have several lines and other equipment that must be protected during the 
transfer.  Many patients cannot move themselves.  Arms inside the ride again, the perioperative nurse calls PACU, reat-
taches monitors, reports to the PACU nurse, and documents everything that happened. 

TEN…Cleaning the Operating Room:  With transfer of care complete, the perioperative nurse has 20 minutes to 
oversee and participate in the proper decontamination of instruments, removal of trash and soiled linens, disinfection 
of floor, bed, furniture and other equipment, and prepare for the next case.  Now we are ready to begin counting from 
‘one’ again because all those tasks while counting to 10 were just for one surgical procedure! 

     If you are interested in perioperative nursing, contact your closest perioperative nurse or a perioperative nursing 
program instructor (CDR Loretta Howerton 760-725-1871 or LCDR Craig Cunningham 904-542-7630).  Also, visit 
Navy Knowledge Online (NKO) perioperative nursing community of practice.  The perioperative nursing program is 
administered at Camp Pendleton Naval Hospital, CA and Jacksonville Naval Hospital, FL.  Based on AORN’s Periop 
101 Core Curriculum Course, the program is 82 days in length.  The first four weeks of the program is didactic.  The 
next four weeks combine clinical experience and application with didactic reinforcement.  The nationally recognized 
final exam is administered at the end of the first eight weeks.  The final four weeks of the program is clinically focused.  
Program guidelines and a sample package can be found on NKO perioperative nursing community of practice.  Lastly, 
as another incentive, entering the perioperative community also qualifies you for a substantial monetary bonus!   

LCDR Craig Cunningham NC, USN 

The Perioperative Community Wants You!  (Cont.) 

Operation Purple Summer Camps 
    The National Military Family Association (NMFA) recently announced locations for the 2008 Operation Purple Sum-
mer Camps.  This free summer camp program supports military children dealing with the stress of war and deploy-
ments. NMFA estimates that more than 155,000 children have a parent deployed to either Iraq or Afghanistan and 
more than 1.1 million kids under the age of 18 have a parent on active duty.  Many military families are experiencing 
multiple deployments as well as multiple family members deployed.  The goal of these free summer camps is to bring 
together children who are experiencing a deployment in order to give them coping strategies and a network of peers 
in similar situations.  In 2007, 41 weeks of camp were held in 34 locations in 26 states with over 4000 children attend-
ing the camps.  The camps’ outreach programs provide the skills and positive outlets for their feelings, but it’s the ca-
maraderie campers are able to build with one another that’s so important.  Learning coping skills, making new friends, 
and experiencing life lessons at an early age are what make Operation Purple Camps so unique.  Campers attend for a 
week of sleep-away, which besides all the usual camp activities also includes military personnel answering kids' ques-
tions and offering advice, as well as patriotic-themed arts and crafts activities.  This year, NMFA's Operation Purple 
Camps will host children at 64 locations in 36 states and territories.  Information about specific camp locations is avail-
able on the Operation Purple Website.  Specific camp information will be available when registration opens.  Registra-
tion begins March 24, 2008 through May 5, 2008.  Interested families can sign-up to receive e-mail notices and an-
nouncements on the website http://www.nmfa.org/site/PageServer?pagename=homepage. 

          LCDR Kathleen Harlow NC, USN 
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    A typical day in the life of a Nurse Corps Officer at Naval Hospital Corps School (NHCS) consists of many activities. 
NHCS is nestled on Naval Station Great Lakes north of Chicago, IL.  Nurses are an integral part of the training of hos-
pital corpsman and are assigned many roles.  To train and 
mentor the students, many of the nurses on staff bring 
with them a vast array of experience, including ER, trauma, 
pediatrics, ICU, and, ambulatory care.  There are numer-
ous lectures to be given.  Many times nurses are the sub-
ject matter experts for many topics.  The average day 
commences at 0545 Monday through Friday with an aver-
age daily census of approximately 1300 students all at dif-
ferent stages of training.  The average length of time it 
takes a student to complete the curriculum is seventy 
training days including ten days of clinical training.  The 
curriculum is delivered via a Blended Learning Environ-
ment (BLE) model.  This involves using various methods of 
information delivery.  Computer resource centers (CRC), 
lectures, workbooks, and simulation labs using SIMMAN are 
all employed to teach the students.  Currently, NHCS is running a “pilot” in which the didactic portion of the curricu-
lum is delivered first, followed by two weeks of hands-on skills (lab) training.  During the didactic phase, students are 
provided the entire curriculum via interactive software on computers, lectures, homework notes, and counseling.  As 
they progress through the different divisions of study, the students will take thirteen exams in sequential order as they 
relate to areas of completed training. Following the successful completion of the exams, they move to the skills portion 
of the curriculum.  During this phase, they are shown and have the opportunity to practice the hands on, or practical 
skills, portion of training. When they have demonstrated successful apprentice level training, they perform ten days of 
clinical training at clinical sites within the VA hospital, Navy Health Clinic, and various recruit training clinics.  The aver-
age length of time it takes to complete both the didactic and skills training at NHCS is fourteen weeks. 

     Throughout our careers as Navy nurses, we are given many opportunities to fulfill a variety of roles:  mentor, 
leader, instructor, and counselor.  From my perspective, what makes the nurses assigned to NHCS so extraordinary is 
that they are expected to fulfill all of these roles at the same time.  We are integrally involved with many aspects of 
“teaching” while assigned to NHCS.  We oversee the classroom, deliver didactic material with lectures, which are 
given throughout the course of the day on a variety of topics, and provide Power Point presentations with question 
and answer sessions.  Students also have the ability to read and review the material on-line or through lab skills re-
view—all of which are reinforced with the above methods.  With regards to hands-on skills training, we use SIMMAN 
simulation training to provide scenarios that are as real-to-life as possible.  Instructors demonstrate the skill and the 
students are then given the time to practice.  The lab is completed with the student successfully performing a “return 
demo” to the instructor.  As mentioned earlier, Great Lakes, specifically Hospital Corps School, is the best kept secret 
in the Navy.  An added bonus is having the opportunity to make a tremendous impact on the training of our corpsmen, 
especially since we work with them on a daily basis and they are entrusted to care for us and our family members on a 
daily basis.  Regardless of where you are in your career as a Navy Nurse, you can have an impact on how these stu-
dents view their entire training experience as well how they view Navy Medicine.  Many of them come to us straight 
from boot camp, right across the street.  Others come from the fleet and have chosen to cross-rate to HM.  Whatever 
the reason may be, these students are eager to learn and are sponges to any and everything we, as nurses, are willing 
to teach them.              Continued on Page 5 

N U R S E  C O R P S  N E W S  

LCDR Bobby Hurt facilitates blended learning during a classroom presentation. 
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     Are you up for the challenge?  Are you interested in finding out, first hand, how things work at Corps School?  
More importantly, do you want to play a key part in the training and mentoring of impressionable young sailors and our 
Hospital Corpsman?  If you answered “yes” to any of the above questions, then call your detailer, and take orders to 
the best kept secret in the Navy – Navy Hospital Corps School in beautiful Great Lakes, IL. 

LCDR Kris Klimisch NC, USN 

A Day in Life of a Navy Nurse at Naval Hospital Corps School (Cont.) 

Operational Nurse Billets 
     Interested in an operational billet or reviewing these opportunities?  Perhaps operational nursing is the reason that 
you joined the Navy?  If  you are interested in this opportunity, then review the attached list.  Every year the detailing 
shop posts a request for personnel interested in upcoming operational billets to submit their CVs along with recom-
mendations to your detailer and the Operational Specialty Leader so the best candidates for the jobs are se-
lected. Deadline for submission of CVs is 03 April 2008 to:  CDR Veronica Armstrong (PERS 4415L) via e-mail at    
veronica.armstrong@navy.mil and to CDR Mary Yonk, the Operational Specialty Leader, Naval Medical Center San 
Diego 34800 Bob Wilson Drive San Diego, CA 92134-5000.  CDR Yonk can be reached at (619) 532-8028.  A letter of 
recommendation from your Department Head is also requested; the letter can be sent via e-mail to mary-
anne.yonk@navy.mil 

CDR Mary Yonk NC, USN             

Supplemental Duty Under Instruction (DUINS) Selection Board Results 
     On behalf of RADM Bruzek-Kohler it is my pleasure to announce the results of the recent FY-08 Nurse Corps 
(NC) Supplemental DUINS Board.  Please CONGRATULATE these officers as this was a very competitive board and 
this is a great professional and academic accomplishment. Well done! 

         CAPT Kathleen M. Pierce NC, USN 

         Deputy Director, Navy Nurse Corps 

 

Program      Name    Duty Station 

Manpower Systems Analysis (3130)   LT Marlow Levy  NHC Bahrain 

Certified Registered Nurse Anesthesia (1972)  LT Kedrin Hodges  NH Camp Lejeune 

CRNA Alternates: 

LCDR Robert Barrett  USNH Okinawa 

LT Reginald Middlebrooks  USNH Yokosuka   

Attention Reservists:  Job Posting 
Are you a Nurse practitioner (NP) looking for a job in sunny Mayport, FL? There is a vacancy at Navy medicine’s occu-
pational health clinic of Mayport, FL. Application should be submitted on-line via the Navy’s human resources website 
at: http:\\chart.donhr.navy.mil/JobSearch/jobdetail.asp?strView=0&vis=80939 

LCDR Kathleen Harlow NC, USNR 




		Billet

		Location

		Rank

		 

SSC

		PRD

		Length



		

		

		

		

		

		



		USS CARL VINSON (CVN 70)

		Norfolk

		LCDR/LT

		 

1960/1945

		JUNE 2008

		24 mos



		1MEDBN 1 MLG I MEF

		Camp Pendleton

		LT/LCDR

		 

1945

		OCT 2008

		36 mos



		2MEDBN 2 MLG

		Camp Lejeune

		LT/LCDR

		 

1945

		OCT 2008

		36 mos



		USS NIMITZ (CVN 68)

		San Diego

		LCDR/LT

		1945

		APR 2009

		24 mos



		USS EISENHOWER (CVN 69)

		Norfolk

		LCDR/LT

		1945

		FEB 2009

		24 mos



		USS T ROOSEVELT (CVN 71)

		Norfolk

		LCDR/LT

		1945

		JUNE 2009

		24 mos



		USS ABE LINCOLN (CVN 72)

		Everett

		LCDR/LT

		 

1945

		JUNE 2009

		24 mos



		USS GEO  WASHINGTON (CVN 73)

		Yokosuka

		LT/LCDR

		 

1945

		MAR 2009

		24 mos



		USS JOHN C STENNIS (CVN 74)

		Bremerton, WA

		LCDR/LT

		 

1945

		JUNE 2009

		24 mos



		USS GEORGE H W BUSH (CVN 77)

		Norfolk, VA

		LCDR/LT

		 

1945

		NOV 2009

		24 mos



		FLT SURGICAL TEAM ONE

		Norfolk, VA

		LT

		1960

		MAY 2008

		24 mos



		FLT SURGICAL TEAM TWO

		San Diego

		LT

		1960

		SEP 2009

		24 mos



		FLT SURGICAL TEAM FOUR

		Norfolk, VA

		LT

		1960

		MAY 2009

		24 mos



		FLT SURGICAL TEAM SIX

		Norfolk, VA

		LT

		1960

		JUNE 2009

		24 mos



		GLOBAL PATIENTS MOVEMENT REQUIREMENTS CENTER (GPMRC)

		Scott AFB, IL

		LT

		 

 

1960S

		MAR 2009

		36 mos



		DIEGO GARCIA

		DG

		LT

		1945S

		FEB 2009

		12 mos



		DIEGO GARCIA

		DG

		LT

		1960S

		APR 2009

		12 mos



		1st FSSG FMFPAC 1MLG

		Camp Pendleton

		LT/LCDR

		 

1945/1960

		JUN 2009

		36 mos



		2nd FSSG FMFLANT 2 MLG

		Camp Lejeune

		LT/LCDR

		 

1945/1960

		APR 2009

		36 mos



		NBHCL NSA BAHRAIN

		Bahrain

		LT

		1945

		JUN 2009

		 





Christine.Palarca
File Attachment
Operational NC Billets.doc
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Wreath laying ceremony at 
the Navy Memorial at 1300. 

100th Anniversary Count-
May 2nd 2008 

40 
Days 

Bravo Zulu! 
  Bravo Zulu to LCDR David Crumbley, CNS for the Inpatient Surgical Unit at National Naval Medical Center for his 
recent publication, “Negative Pressure Wound Therapy in a Contaminated Soft-Tissue Wound,” in WOCN Publication 
September 2007.  The article is attached for review.  

  Bravo Zulu to those nurses at National Naval Medical Center who received their certification 
in Wound Care through the National Alliance of Wound Care; LTJG Gabrielle Crane (Charge 
Nurse, 5 East Inpatient Surgical Unit), Ensign Jessica Fahl (Staff Nurse, 5 Center Inpatient Medi-
cine Unit), and LCDR Stacia Fridley, CNS NICU.  

  Bravo Zulu to LCDR Marnie Buchanan. She was recently recognized by the faculty at the Uni-
versity of Florida (UF) for her clinical and research achievements. She is featured on the READ 
poster display that will represent the Graduate Nursing Program at the UF. The 20x30 posters 
are on display in the UF Health Sciences Libraries, Gainesville and Jacksonville representing six 
Health Sciences Colleges. The photos and captions are also featured on the UF Health Sciences 
Library website. Bravo Zulu to UF for allowing LCDR Buchanan to wear her Navy uniform! 

  Bravo Zulu to ENS Susan Carl of National Naval Medical Center. ENS Carl recently earned her National Certification 
and is now an Oncology Certified Nurse working on the inpatient oncology unit. 

  Bravo Zulu to LT Mark A. Thomas from National Naval Medical Center for achieving his Critical Care Nurse Certifi-
cation. 

Want to write a news article for 
Nurse Corps News? 

Submit your article via your chain 
of command to: 

LCDR Kathleen Harlow, NC, USN 
Editor, Nurse Corps News 

Kathleen.Harlow@med.navy.mil 
  

NC News Staff 

Editor: LCDR Kathleen Harlow 

Kathleen.Harlow@med.navy.mil 

 

Design/Layout: LT Tim Rousselow 

Timothy.Rousselow@med.navy.mil 

N U R S E  C O R P S  N E W S  

Nurse Corps History:  USS Florence Nightingale 
     USS Florence Nightingale (AP-70) was an Elizabeth C. Stanton class transport ship of the United States Navy. She 
was named for Florence Nightingale (1820-1920), the nursing pioneer. USS Florence Nightingale was launched on Au-
gust 28, 1940 and was decommissioned on May 1, 1946. During her time in service she transported troops from all 
branches of service including military nurses as well as battle casualties and prisoners of war.  USS Florence Nightingale 

sailed in both the Atlantic, Mediterranean 
and Pacific theaters earning four battle stars 
for World War II service. Read more about 
her service to our country at:  

http://en.wikipedia.org/wiki/
USS_Florence_Nightingale_(AP-70)  

 

LT Timothy Rousselow NC, USN USS Florence Nightingale (AP-70) World War II Transport Ship  
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WOUND CARE


Negative Pressure Wound Therapy in 
a Contaminated Soft-Tissue Wound
David R. Crumbley � John A. Perciballi


Today’s high-energy weapons can inflict extensive damage to
the human body, causing significant tissue, muscle, and bone
loss. Contamination, soft tissue swelling, and massive tissue
defects associated with injuries from high-energy weapons fre-
quently require these wounds to heal by secondary intention or
delayed primary closure. Successful management of the contam-
inated soft-tissue injury with significant tissue loss poses chal-
lenges for the healthcare provider as well as the patient. The
following case study demonstrates use of Negative Pressure
Wound Therapy (NPWT) in the treatment of a missile-caused
contaminated soft-tissue wound and examines some of the 
issues and outcomes associated with managing this type of
catastrophic wound.


■ Introduction


Wounds created by missiles or high-velocity objects such as
explosive devices and high-caliber firearms often result in
significant soft-tissue, muscle, and bone loss. Primary skin
closure may not be possible because of the enormity of the
defect.1 In addition, tissue edema and the high risk of in-
fection associated with contamination from imbedded
clothing, dirt, or retained fragments further reduce the
potential for immediate closure.2 Progression of tissue loss
within the wound at the zone of stasis poses additional
challenges leading to further tissue loss and/or infection.3,4


The term zone of stasis is traditionally used to describe the
area of tissue adversely affected by impaired blood supply
due to static wound fluid. When applied to a high-injury
contaminated wound, it describes questionably viable tis-
sue adjacent to the area of central destruction.4 Tissue within
this zone has the potential for resuscitation if effectively
managed, but edema and contamination within may lead
to further tissue necrosis and infection unless an adequate
blood supply is restored.4 Until recently, standard man-
agement of these wounds has included closure by sec-
ondary intention or delayed primary closure following serial
debridement and irrigation procedures. These approaches
require multiple dressing changes to prepare the wound
for delayed closure by reapproximation or skin grafting.2,5-9


Management of contaminated soft tissue wounds by fre-
quent dressing changes and debridement procedures may be
associated with pain and a risk of infection. In addition, this


approach is time-intensive for the medical and nursing
staff, particularly when dressing changes and debridements
are conducted in the operating room (OR). There is a need
for alternative approaches to wound management that
will promote healing of the contaminated soft-tissue injury,
decrease patient discomfort, and reduce time demands for
the staff.


Increased knowledge of the physiology of wound heal-
ing and tissue repair has led to a variety of promising new
technologies and nonoperative modalities for the manage-
ment of contaminated soft-tissue injuries. These advances
have improved healing rates and radically changed care pro-
cedures for both chronic and acute wounds. For example,
Negative Pressure Wound Therapy (NPWT) is frequently
used in the management of contaminated soft-tissue
wounds. Several NPWT systems are available that are specif-
ically designed for management of acute and chronic
wounds. We use Vacuum Assisted Closure Therapy (VAC)
(KCI, San Antonio, Texas) at our facility. Other advances in-
clude the use of elemental antimicrobials such as silver im-
pregnated dressings and cadexomer iodine gels to reduce
bacterial bioburden. Several of the silver dressings have en-
hanced absorptive capabilities, making them good choices
for contaminated heavily exudating wounds.10,11 Hyperbaric
oxygen therapy is another adjunctive modality that is useful
in treating the traumatic injury due to its ability to improve
tissue oxygenation, decrease tissue edema through vasocon-
striction, and improve leukocyte antibacterial function.12


When an abdominal injury is caused by a missile or
high-velocity projectile, significant loss of soft tissue and


J Wound Ostomy Continence Nurs. 2007;34(5):507-512.
Published by Lippincott Williams & Wilkins


This article is offered as a service to healthcare providers and pa-
tients. Its dissemination is based upon the healthcare relevance re-
garding wound-treatment(s) using Negative Pressure Wound
Therapy. The views and positions represented in this article are those
of the author(s). This article is not necessarily endorsed by, or repre-
sents the views of U.S. Navy Medicine; Naval Hospital Pensacola, Fla.;
or any other U.S. government agency or department.
� LCDR David R. Crumbley, MSN, CWCN, Nurse Corps, United
States Navy.
� CAPT John A. Perciballi, MD, Medical Corps, United States Navy,
Retired.
Corresponding author: LCDR David R. Crumbley, MSN, CWCN,
National Naval Medical Center, Surgical Ward 5-East, 8901 Rockville
Pike, Bethesda, Maryland 20889. (david.r.crumbley@med.navy.mil).
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muscle may occur. Tissue loss causes increased metabolic
demands, similar to the hypermetabolic state seen in per-
sons with significant burn wounds. Therefore, it is neces-
sary to complete a thorough nutritional assessment and
ensure that appropriate nutritional support is provided to
enable effective wound repair and tissue regeneration.
Typical nutritional requirements include an increased need
for calories and protein to repair damaged tissue and to re-
place proteinaceous fluid lost through the open wound.
A serum prealbumin level provides the most accurate and
timely snapshot of protein status and is considered the gold
standard for assessment and monitoring of protein status.13


Supplementation of vitamins and trace elements is also im-
portant for wound repair; especially vitamin A, vitamin C,
and zinc.


NPWT is commonly used for the management of cont-
aminated soft tissue wounds. The use of this therapy is sup-
ported by limited clinical evidence studies and by anecdotal
data.14-16 Rapid formation of granulation tissue is one of the
primary responses provoked by NPWT. The mechanisms by
which NPWT contributes to granulation tissue formation
are not entirely understood, but are hypothesized to arise
from several factors including: (1) increased blood flow to
the wound bed and surrounding tissues, (2) reduction in
interstitial edema, (3) removal of wound fluid, which typi-
cally contains high levels of inflammatory agents deleteri-
ous to wound healing, and (4) mechanical deformation of
the cells in the wound bed, resulting in activation of intra-
cellular processes that contribute to wound healing.


Reduction in edema and improved perfusion are factors
of major importance in the management of soft-tissue in-
juries caused by explosive devices. As noted earlier, these
wounds are typically complicated by excessive extravascu-
lar edema, which increases capillary and venous afterload
by imposing extrinsic pressure onto the capillary and lym-
phatic microvasculature structures, impeding perfusion and
egress of inhibitory fluid.17,18 NPWT is postulated to im-
prove perfusion to the wound bed by removing third-space
fluid and reducing capillary and venous afterload.17,18 In a
protocol for management of the high-energy contaminated
wound, Webb and colleagues4 call for the use of NPWT in
order to resuscitate edema-laden tissue in the zone of stasis,
and to avoid further impairment of microcirculatory blood
flow.4 NPWT is also advocated for these wounds because of
its potential to reduce interstitial edema and the distance
between the capillary and the cell, promoting optimal tis-
sue oxygenation and cellular respiration.19


The need for an intervention to eliminate excess wound
fluid is particularly relevant to the management of large
soft-tissue defects resulting from explosive devices. These
wounds are usually highly exudative, and pooling of this
exudate on the wound surface has been shown to delay the
proliferative phase of wound healing, owing to the nega-
tive impact of metalloproteases on local levels of growth
factors.17,19-21


The mechanical stress created by NPWT is also hypo-
thesized to place tension on the cytoskeleton of the cells


throughout the wound bed. This tension results in defor-
mation and “stretch” of the cell wall, which stimulates cel-
lular proliferation and angiogenesis.22,23 Clinical experience
suggests that NPWT also reduces bacterial colonization in
the wound bed. This observation is supported by the re-
search of Morykwas and colleagues18 who demonstrated in-
creased blood flow and diminished bacterial colonization
in animal models.


While the cost per dressing is higher with NPWT as
compared to saline-soaked gauze, reduced length of care to
wound closure has been associated with less direct costs.
Specifically, NPWT has been shown to reduce length of care
or hospitalization, use fewer medical supplies, and require
less staff time.24,25 In the following case study, NPWT was
used to manage a high-energy contaminated soft-tissue in-
jury; the discussion will focus on some of the issues associ-
ated with the management of this type of wound.


■ Case History


On May 27th, a 20-year-old sailor was struck in the left lower
leg by a 50-caliber projectile at close range while participat-
ing in a live-fire training exercise 50 miles off the shore of
the southeastern United States (Figure 1). The patient lost
consciousness within 2 minutes following the injury. A
tourniquet was applied by the ship’s medical crew and is vis-
ible on the trauma center radiograph (Figure 2). The round
entered and exited the left lower leg, causing the loss of the
majority (12 cm) of the fibula, obliteration of the gastrocne-
mius muscle, partial bisection of the soleus muscle, and de-
struction of a large portion of the skin and subcutaneous
tissue of the posterior and lateral aspects of the left lower leg
(Figure 3). The projectile severed both the anterior and pos-
terior tibial arteries and the posterior tibial vein, resulting in
massive blood loss estimated by the trauma surgeon to be
about 2 liters. Only the peroneal artery remained intact, pro-
viding the source of perfusion for the lower leg.


The sailor was transported by a search and rescue heli-
copter to the nearest trauma center where he received re-
suscitative care, surgery to control bleeding, debridement of
nonviable tissue, and 2 units of packed red blood cells. After
bleeding was controlled, the trauma center surgeon detected
a barely palpable posterior tibialis pulse from the patent per-
oneal artery by Doppler. The trauma surgeon consulted
with the general surgeon at the Naval Hospital in Pensacola,
Florida. They discussed whether a below-the-knee amputa-
tion might be inevitable, given the extent of the tissue and


FIGURE 1. 50-caliber bullet.
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dages. Dressing changes were performed 3 times daily to
control the large amount of serosanguineous wound efflu-
ent. On the following day the sailor was taken to the OR
where, under general anesthesia, the surgeon debrided and
irrigated the wound. The wound was again dressed with
moistened Kerlix gauze, 4 ABD dressings, and 2 rolls of
Kerlix gauze, all held in place with 2 elastic bandages. The
wound continued to produce significant exudate, and 
3 dressing changes occurred on May 31st.


Managing the patient’s pain during dressing changes
was particularly challenging. He reported increased pain
when the wound was exposed to the open air so the inner-
most layer of moistened Kerlix gauze was changed once
daily; the outer layers of ABD dressings, Kerlix gauze and
elastic wraps were replaced 3 times daily. During dressing
changes (outer layers only) the sailor reported a pain level
of 10 on a 1 to 10 scale. Otherwise his reported pain level
was a 5 to 7 on a scale of 1 to 10. He was receiving morphine
via patient-controlled analgesia with predressing change
boluses of morphine.


On June 1st, the general surgeon consulted the WOC
nurse to discuss the most appropriate treatment modal-
ity for the sailor’s wound. NPWT was selected because of its
potential to (1) control wound effluent while reducing
dressing change frequency to minimize disruption of the
wound environment, (2) enable optimal pain control, (3)
optimize granulation tissue formation prior to skin graft,
and (4) reduce the risk of infection.


The first NPWT dressing was applied in the OR on
June 1st. General anesthesia was performed for pain control
because further debridement of the wound was deemed
necessary. The application was uneventful and the patient
reported a postprocedure pain level of 4 to 5 on a scale of
1 to 10. A posterior leg splint was applied to the injured leg
after the procedure on the recommendation of the ortho-
pedic surgeon. The sailor commented that the combination
of the splint and NPWT dressing provided an increased
amount of support. He continued on patient-controlled
anesthesia postprocedure and within 3 hours following the
debridement and NPWT dressing change he indicated his
pain level as a 2 on a scale of 1 to 10.


Initially intermittent therapy (a cycling of negative
pressure with 5 minutes on and 2 minutes off) was used to
maximize wound healing.17,18 However, following the sec-
ond dressing change on June 4th, the patient reported an
increase in pain to a level of 4 on a scale of 1 to 10 when
the NPWT unit was switched off and the vacuum was dis-
continued. He also reported increased pain when the vac-
uum unit was switched on and negative pressure resumed.
Because of this phenomenon, and due to the large amount
of wound effluent, intermittent therapy was not used.
Dressing change number 3 occurred in the OR on June 8.
Parenteral sedation was administered rather than general
anesthesia since debridement was not necessary. At that
time, the wound showed a molded appearance because the
wound surface was becoming less irregular and the wound
was less edematous (Figure 4).


FIGURE 2. Trauma center radiograph; tourniquet visible.


FIGURE 3. Damage caused by 50-caliber round.


bone loss and the limited perfusion of the left lower leg.
The decision of the trauma surgeon, general surgeon, and
the patient was to utilize all available resources in an effort
to salvage the limb.


On May 29th, the patient was transferred to Naval
Hospital Pensacola (NHP) and placed on the general surgery 
service. The sailor’s wound was dressed with 1 saline-
moistened Kerlix gauze (Tyco Healthcare Group, Mans-
field, Massachusetts) placed directly on the wound, 4 Wet
Pruf ABD dressings (Tyco Healthcare Group, Mansfield,
Massachusetts), 2 rolls of Kerlix gauze, and 2 elastic ban-
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FIGURE 4. Wound shows a molded appearance because the
wound surface was becoming less irregular and the wound
was less edematous.


FIGURE 5. A split-thickness skin graft was performed in the
operating suite under epidural anesthesia.


FIGURE 6. A graft was taken from the right thigh and bol-
stered using the NPWT dressing.


FIGURE 7. Removal of the dressing from the graft on June 29
revealed that hypergranulation tissue had grown through the
interstices of the skin graft.


A graft was taken from the right thigh and bolstered using
the NPWT dressing (Figure 6). This process has been shown
to be effective in adhering skin grafts to irregular sur-
faces, stabilizing grafts, and facilitating fluid egress.26-28


A layer of Xeroform (Tyco Healthcare Group, Mansfield,
Massachusetts) gauze was placed over the graft to prevent
adherence of the newly placed graft to the sponge prior to
placement of the polyurethane foam dressing.


A dressing change was performed on June 23. At that
time, we anticipated that one more dressing change was
needed to ensure total adherence of the graft, but this ad-
ditional change proved unnecessary. Instead, removal of
the dressing from the graft on June 29 revealed that
hypergranulation tissue had grown through the inter-
stices of the skin graft (Figure 7). Therefore, the graft 
was covered with a Xeroform contact dressing (Tyco
Healthcare Group, Mansfield, Massachusetts), topped by
ABD dressings, and held in place with an elastic wrap.
The treatment regimen continued with a Xeroform dress-
ing, ABD dressing, and elastic wrap for 30 days to mois-
turize and prevent damage to the graft and to prevent
lower leg edema. After 30 days, a stocking producing 


Dressing changes number 4 and 5 occurred on June 11
and 15; both changes were completed in the OR under in-
travenous sedation. No debridement was necessary and
the dressing changes were uneventful. During the 3-day
interval between these dressing changes the sailor’s albu-
min level was 2.1 g/dl; by June 18th his albumin level
dropped to 1.5 g/dl. This decline in albumin level was at-
tributed to the continued loss of proteinaceous fluid
through the wound and the absence of food intake 8 hours
prior to the sedation administered for dressing changes.13


Although a nutritional consultation was completed ear-
lier, a renewed emphasis was placed on protein and caloric
intake. The surgeon approved the patient’s request to sup-
plement his diet with a protein mix from a local health
food store. By June 23, the patient’s serum albumin level
improved to 2.6 g/dl. While we agree that prealbumin is a
better indicator of nutritional status and effectiveness of
interventions than is serum albumin, this measurement
was not readily available and serum albumin levels were
instead monitored.


On June 19 a split-thickness skin graft was performed
in the operating suite under epidural anesthesia (Figure 5).
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This case challenged our ability to fulfill 4 basic wound
management requirements: (1) control exudate while ex-
tending dressing change intervals, (2) minimize the pain
associated with dressing changes, (3) optimize granulation
tissue formation prior to skin grafting, and (4) reduce the risk
of infection. Our rationale for extending dressing change
intervals was based on the need to avoid disrupting the
wound environment and to reduce pain. In this case, use
of NPWT reduced dressing changes 9-fold, dramatically
decreasing disruption of the wound environment and the
deleterious effects on cellular and chemical components in
the wound. Fewer dressing changes also reduced the pa-
tient’s pain experience. Each dressing change, whether a
moist to dry dressing change or NPWT dressing change, re-
quired some form of pain control or sedation. During the
3 times daily moist to dry dressing changes, pain control
consisted of additional boluses of pain medication through
the patient-controlled analgesia device with the patient re-
porting a pain level of 7 to 10 on a scale of 1 to 10. It was dif-
ficult to attain adequate pain control through this technique
and oversedation was a concern. The patient reported a pain
level of 3 to 5 on a scale of 1 to 10 following the 3 weekly
NPWT dressing changes performed under sedation in the
OR. The negative impact of sedation—general anesthesia,
IV sedation, and IV or oral pain medications—on nutri-
tional status and albumin levels demonstrated the value of
less frequent dressing changes, early nutritional consulta-
tion, and creative protein supplementation.


NPWT required fewer supplies and fewer nursing staff
hours than the moist to dry regimen. The cost of the initial
3 times per day traditional dressing regimen using 4 rolls of
Kerlix, saline, 4 ABD pads, 2 elastic bandages, 2 to 5 ab-
sorbent bed pads, and additional nursing staff hours totaled
approximately $115 per day, not including physician labor
costs. The cost of NPWT, which required dressing changes
every 3 days, was approximately $85 to $100 per day. The
figure for NPWT costs was developed by using average daily
rental cost of a NPWT device, which is $68.47 based on a
group purchasing contract, and combining it with nursing
labor cost and NPWT dressing supplies. Less pain med-
ication was used during NPWT regimen, decreasing med-
ication costs. The OR, surgeon, and anesthesia time was
approximately the same for each regimen.


Rapid development of granulation tissue within the
wound as well as the remodeling of the wound from an ir-
regular surface to smooth surface enabled successful graft-
ing within 18 days following the first NPWT dressing. The
NPWT dressing effectively bolstered the skin graft accep-
tance and produced a near-100% graft take within 5 days.
Two separate NPWT bolster dressings were placed postgraft
and resulted in hypergranulation tissue between the inter-
stices of the graft. Placement of one NPWT bolster dressing
for 5 to 6 days would have been sufficient. Accelerated clo-
sure of this wound prevented additional loss of proteina-
ceous fluid in a nutritionally compromised patient and
protected the wound from contamination and infectious
organisms.


20 to 30 mm Hg of compression was placed on the left
lower leg to prevent edema caused by damage to the ve-
nous and lymphatic system. As seen in Figure 8, complete
skin closure was achieved by October 15th.


The sailor underwent extensive physical therapy
throughout his hospital stay and continued therapy after
discharge. He began walking with a controlled ankle motion
(CAM) walker 31 days after the injury, and within 8 days he
no longer needed the walker. On July 10th, the sailor was
discharged from the hospital on convalescent leave for
30 days. He remains on active duty and needs no assistive
devices for walking. By May of the following year, the sailor
reported that he had performed his first physical fitness test
since his injury and had completed the 1.5-mile run portion
of the physical readiness test in less than 11 minutes.


■ Discussion


From a military medical standpoint, NPWT has provided sig-
nificant improvement in the management of the combat-
injured patient. High-energy injuries from bomb blasts,
improvised explosive devices (IED), and high-velocity pro-
jectiles are contaminated and often result in large irreg-
ular wounds. Because of contamination, closure is delayed
to allow for debridement of nonviable tissue and irrigation.
Definitive surgery or closure may not occur for days due to
risk for infection, leaving the wound open in an often aus-
tere environment. NPWT protects the wound and promotes
a healing environment protected from outside contamina-
tion until definitive surgery by a skin graft or other closure
can occur.4,29 In an observational and descriptive study of
88 contaminated high-energy soft-tissue injuries treated
with NPWT in Iraq, Leininger and colleagues7 demonstrated
the ability to close this type of wound earlier with an actual
reduction in the incidence of infection. The potential for
NPWT to control and contain wound exudate in close hos-
pital quarters and during medical evacuations is especially
valuable where the risks of cross-contamination and the
contamination of linen, gurneys, and stretchers are high.
Surgeons managing casualties from Iraq and Afghanistan
report that NPWT has profoundly influenced the manage-
ment of combat-inflicted soft-tissue injuries.8,21


FIGURE 8. Complete skin closure was achieved.
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Wound effluent was effectively contained within the
wound canister collection device, thus avoiding drainage
from striking through topical dressings. This outcome re-
duced the incidence of soiled mattresses and the potential
infectious risk to other patients due to cross contamination.
The occlusive drape dressing of the NPWT and the lack of
moisture from wound effluent on the outermost layer of the
dressing also reduced the potential for pathogens and con-
taminants entering the wound.


■ Summary


This case demonstrates the effectiveness of NPWT in man-
aging a contaminated soft-tissue injury with large amounts
of tissue loss. The outcomes included (1) reduced incidence
of dressing changes, (2) reduced pain during dressing change
as well as post dressing change, (3) reduced need for noth-
ing by mouth (NPO) status related to sedation, (4) effective
control of wound effluent with a decreased potential for
cross contamination, (5) effective wound preparation for
grafting, and (6) effective bolstering of graft to wound.
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