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The purpose of this paper is to describe a surgical data base Support Activity Hospital (NSAH), Danang, South Vietnam.
that was constructed by the Naval Support Activity Hospital, The purpose of this paper is to present the results of a pre-
Danang, which included all surgical admissions from January liminary descriptive analysis of some aspects of the surgical
1 to June 30, 1968. Variables included months of service in data base (SDB) which they constructed.
Vietnam, days on military operation, number of Purple Hearts,
location at time of injury, wounding agent, casualty transit
time, wound description, triage and operating room use, ad- Background
mission hematocrit, units of blood given, type of anesthesia
administered, and disposition. This data base contains an ex- In 1967 the Surgical Research Unit (SRU) embarked on
tensive amount of clinical information and it describes a con- a project to study combat casualty care at the NSAH. Their
siderable part of the casualty experience. objectives were to collect and analyze pertinent medical data

on each patient admitted to the surgical service from the
Introduction time they arrived in the triage area to their discharge from

the hospital or death. In 1967 the data collection method-tudies conducted during wartime of the combat casualty ology was determined and the study variables were selected.
Tmedical care system are done for a variety of reasons. The data collection system was then tested and, where
They provide physicians, administrators, and other health needed, appropriate modifications were made. The study
care professionals with information about the system so that covered the period from January 1 to June 30, 1968, and
identified weaknesses can be corrected and well functioning included a description of the patients' wounds, types of
aspects of the health care delivery system strengthened. Air wounding agents, treatment, and disposition. The SRU staff
evacuation, supply, administration, rehabilitation, and treat- included six hospital corpsmen who worked full-time on the
ment techniques are examples of parts of the system that study and were assigned no other duties, and two surgeons
have benefited from such studies. Collections of these who worked on the study and treated patients at the same
papers- are resources that can be used by medical planners time. The surgeons had 18 months of combined experience
and providers to make informed decisions during future con- in treating Vietnam combat casualties. The corpsmen were
flicts and avoid repeating past mistakes. Such a casualty care given extensive training on the standardized methods of re-
study was undertaken during the Vietnam War by a group cording pertinent medical infornration on the preprintedof Navy physicians and corpsmen. They examined the med- data collection sheets used in the study. These sheets wereical care given to surgical patients admitted to the Naval reviewed for completeness and accuracy by the SRU sur-

. . ... _geons and then forwarded to the Naval Medical Research
* Military Medicine Department, Uniformed Services University of the Institute (NMRI), Washington, D.C., for transfer to IBM

Health Sciences, 4301 Jones Bridge Road, Bethesda, Maryland 20814- punch cards and then to magnetic tape. The data were ana-
4799. lyzed initially by Dr. James Garrick at NMRI in 1968, and

f Center for Sports Medicine, 900 Hyde Street, San Francisco, California a lecture describing the results of this study was presented
94109.

§ Department of Surgery, School of Medicine, Ohio State Univerw,.y, in 1969.'
190 Oval Drive. North. Columbus, Ohio 43210.

I Naval Health Research Center. P.O. Box 85122. San Diego, California
92138. Naval Health Research Center Analysis

Report No. 86-1 was supported by the Naval Medical Research and
Development Command, Department of the Navy, under Research Work No further analysis of the SDB occurred until 1984, at
Unit M0095-PN.001-1047. The views expressed in this article are those of which time there was a renewed interest in Vietnam War
the authors and do not reflect the official policy or position of the Department casualties because such information was viewed as a resource
of the Navy, Department of Defense, or the U.S. Government. for current contingency planning, and the Naval Health Re-

Reprints: Capt. B. G. McCaughey, Military Medicine Department, Uni-
formed Services University of the Health Sciences, 4301 Jones Bridge Road, search Center (NHRC) initiated a project to design a com-
Bethesda, MD 20814-4799. puterized combat casualty medical information system for
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110 Naval Support Activity Hospital, Danang, Combat Casualty Study

the Fleet Marine Force.6 After receiving a copy of the SDB, Number of Days on Operation
Center staff examined the accompanying documentation,
identified missing data, and, where indicated in this tech-
nical report, recoded existing variables or generated new
ones.

Surgical Data Base

The original data base included all surgical casualties ad- .
mitted to the NSAH between January and June 1968. How- No
ever, it was decided by the SRU staff in 1968 that the SDB
would contain only Allied casualties (J. Garrick, personal
communication). The non-Allied casualties (n = 402) were
excluded from the SDB because their medical outcome 0
would be difficult to determine.' Although there was no doc-

umentation on these casualties, this group probably included ~oS o u th V ietn am ese , K o rean s, p riso n ers of w ar, a n d oth e rs.Fi .2 N u b r o da s n op at n at im of d i s o .
Thus, the final number of admissions in the SDB was 2021, Fig. 2. Number of days on operation at time of admission.
but there were only 2008 patients, because 13 patients were
admitted twice during this six-month period. All admissions to gain some measure of their combat experience. This was
were due to injuries from weapons in combat, and all subjects done by recording the number of Purple Hearts awarded to
in the study were males. Most of the patients in the SDB the patients while serving in Vietnam, as shown in Table 1.
were Marine Corps enlisted personnel (N = 1182); the re- Most personnel (79.6%) were not previously wounded.
mainder were Army enlisted personnel except for a small
number of officers, other service personnel (Navy, Air Force, Terrain of the Injury
Coast Guard), and civilians. Throughout this paper the use The geographic location or terrain in which the patient's
of the term "missing data" refers to data not recorded for a injury took place was coded in one or more of six variables
given variable; 9, 0, or 99, was used where applicable. (Table 2). Most of the sites were "afoot" (83.0%), with

"afoot-dry" accounting for the largest single category
Results (69.2%).

Months of Service in Vietnam and Days on Operation
More than 50% of the admissions occurred when the pa- TABLE 1

tient had been in Vietnam 4 months or less, and 95.5% of DISTRIBUTION OF PURPLE HEARTS AWARDED PRIOR TO
the admissions occurred within 12 months (N = 1878, mean ADMISSION
= 5.32 months; SD = 4.13; missing data = 143) (see Fig. No. of Purple No. of Patients
1). In the SDB, 55.9% of the admissions occurred on the Heart Awards Receiving Award
first operational day, and 75.9% were within the first four
operational days (N = 1479, missing data = 542) (see Fig. 0 1.609 79.6

2). 1 191 9.5
2 38 1.9

Purple Hearts 3 3 0.1

The SRU staff attempted to determine how many times Missing data 180 8.9

the patients were wounded prior to their admission in order Total 2021 100.0

Number of Months In Country TABLE 2

- .........................- DISTRIBUTION OF NUMBER OF CASUALTIES BY LOCATION OF
INJURY

Location of Number of
Injury Casualties

Afoot-dry 1398 69.17
Afoot-wet 278 13.76
Other terrain 115 5.69
Ground vehicle 114 5.64

* Building 62 3.07
o -- Aircraft 52 2.57

Multiple cases 1 0.05
sUg Missing data 1 0.05

Fig, 1. Number of months of service in Vietnam at time of admission. Total 2021 100.00
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Wounding Agents Casualty Tftnsit Time
Wounding agents were divided into two major categories: Hours From Injury to Admission to NSAH

primary and secondary (Table 3). Primary wounding agents
were those that could be coded independently of each other. ,,'

The secondary agents, M-26 grenade and M-79 (grenade 7.

launching system), when known, documented the specific 6'
identity of one of the following primary agents: thrown gre- 5.

nade, mine, or booby-trap grenades. It was determined that j
4W-

some of the SDB records had the following characteristics: 4.

no primary or secondary agent listed; a secondary agent 3Wlisted but not a primary one; or multiple primary causes but 2W

not coded in "multiple agents." To deal with these situations, 2W

the original wounding agents were recoded and a new cat-
egory, "Grenade-Mine-Booby-trap-Other," was generated.
Cases with multiple causes were recoded as "Multiple." The °" - 2-3 ;, , ,
Recoded Wounding Agents (RWA) variable was constructed
after taking the factors noted above into account. Artillery, KIWI

mortars, and rockets were the largest single category of Fig. 3. Casualty transit time from injury to NSAH.
RWA, accounting for 38.9% of the total. The second largest
category was rifles and pistols (23.8%), and, when combined, Wound Descriptions
the categories of booby-traps, mines, and grenades ac-
counted for 27.7% of the total. Burning agents included The SDB contained considerable information describing
burning vehicles and buildings and white phosphorus. the patients' wounds. Table 4 lists a selection of specific or-

Casualty Transit Time gans or sites and their corresponding frequency of injury.

The casualty transit time (time to transport a casualty TABLE 4
from the location of injury to the NSAH surgical triage area,
including transfers from other treatment facilities) was al- DISTRIBUTION OF INJURIES BY ANATOMICAL PART

ways of concern to physicians, and attempts were made to Frequency of
reduce it as much as possible. The SDB indicated that the Occurrence of
transit time for 48.4% of the admissions to NSAH was within Anatomical Part Injury %
two hours of injury, and the mean transit time for all ad- Head (penetrating) 199 7.6
missions was 4.9 hours (range 0.05-98; N = 1926; missing Head (non-penetrating) 185 7.1
data = 95) (Fig. 3). Eye 157 6.0

Oral 60 2.3
Facial (ENT*) 193 7.4

TABLE 3 Facial (non-ENT) 315 12.0
Neck 217 8.3

TYPE OF WOUNDING AGENT AS ORIGINALLY CODED AND Carotid artery 13 0.5
RECODED Jugular vein 9 0.3

Recoded Trachea 16 0.6
Original Wounding r% Esophagus 4 0.2

Type of Wounding Agent Data Base Agents RWA Thorax (penetrating) 117 4.5
Thorax (non-penetrating) 228 8.7Primary Diaphragm 10 0.4

Artillery. mortars, and rockets 825 787 38.9 Back (spine) 46 1.8

Rifles. pistols 526 481 23.8 Back (non-spine) 196 7.5

Booby-trap grenade (small 189 187 9.3 Abdomen (penetrating) 199 7.6

fragment) Abdomen (non-penetrating) 109 4.2
Thrown grenade 171 147 7.3 Liver 39 1.5
Mine 163 146 7.2 Spleen 18 0.7
Agent not known 87 86 4.3 Pancreas 3 0.1
Multiple agents 62 81 4.0 Kidney 17 0.6
Booby-trap grenade (large 47 47 2.3 Stomach 18 0.7

fragment) Duodenum 5 0.2
Grenade-Mine-Booby-trap-Other 0 32 1.6 Small intestine 67 2.6
Other weapon 24 21 1.0 Colon 57 2.2
Burning agents 34 6 0.3 Rectum 10 0.4

Secondary Bladder or urethra 13 0.5
M-26 grenade 58 0 Genitalia 102 3.9
M-79 grenade 23 0 Vena cava 2 0.1

Total 2209 2021 100.0 Total Injuries 2624 100.0
* ENT Ear, Nose, and Throat.
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The wound descriptions presented in Table 4 were combined Anesthesia
with other wound descriptions in the SDB and collapsed into During the initial surgical procedure, four types of anes-
six principal groups (Table 5). Wounds to extremities in this thesia were used. Eighty-three patients were not given anes-
table accounted for 68.2% of all wounds. thesia, and 1747 had one type, of which 709 were general,

Triage and Operating Rooms 196 were spinal, 95 were regional, and 747 were local. One
Two triage areas capable of handling a total of 28 patients hundred and eighty-four patients had two types, and seven

and a resuscitation holding area for 10 patients were used were given three types of anesthesia.
for those patients requiring extensive preparation for sur- Disposition
gery. The total number of patients in triage at the time of The types of discharges from the surgical service fell into
the index patient's admission varied from 0 to 65 (N = 2009, one of six categories. "To duty" meant that the patient had
mean = 7.37, SD = 7.75, missing data = 12). The mean relatively minor wounds and was kept at the hospital until
time in triage was 1.9 hours (SD = 1.9, range 0.8-48.5, N he could return to full duty at his unit. The category "in
= 1954). For this variable there was no information avail- country" consisted of patients sent to other medical facilities
able for 67 admissions. There were two major (four-surgeon in Vietnam for further care. "Hospital ship" referred to trans-
capacity) and three minor operating rooms (one- to two-sur- fer to the USS Repose or USS Sanctuary, which were op-
geon capacity). The operating room was used for 1214 ad- erating off the coast of Vietnam. "West-PAC" referred to
missions and the orthopedic clinic for 755 admissions for the United States military treatment facilities located in the
initial surgery. Table 6 lists the hospital surgical staff. Western Pacific, such as Japan, Guam, and the Philippine

Admission Hematocrit and Units of Blood Given at Islands. Most (61.7%) patients went to West-PAC (Table
Initial Surgery 8). The mean length of time from admission to release from

The mean admission hematocrit was 38.8 (N = 847, SD the hospital or death was 4.34 days (admissions = 2008,
SD = 4.85, range 1-52). Of the 2021 admissions, there were= 5.32, range 14-51, missing data = 1174). Blood was 59 (2.92%) deaths, and of this group 17 were declared non-

given during the initial surgery for 516 (25.5%) of the ad- salvag ea the tim of thir a s ere fre, 42
missions, with a mean of 6.10 units of blood infused (SD = salvageable at thei te their admission. Therefore, 42
7.21). Eighty-seven percent of the patients receiving blood died while receiving treatment at the hospital.
were given 10 units or less (Table 7). A total of 3148 units
of blood was given at initial surgery during the study period. TABLE 7

DISTRIBUTION OF SURGICAL CASES BY UNITS OF BLOOD
ADMINISTERED

TABLE 5 Number of

DISTRIBUTION OF WOUNDS BY ANATOMICAL GROUP Units of Blood Cases %
1 80 15.5

Anatomical Frequency 2 118 22.9
Group of Wounds 3 52 10.1

Head 1109 13.2 4 63 12.2
Neck 282 3.3 5 25 4.8
Thorax 614 7.3 6 30 5.8
Abdomen 675 8.0 7 15 2.9
Upper extremity 2333 27.7 8 32 6.2
Lower extremity' 3417 40.5 9 17 3.3
Total Wounds 8430 100.0 10 18 3.5

11-51 66 12.8
Includes genitalia wounds. N = 102 Total Units of Blood 516 100.0

TABLE 6
TABLE 8

DISTRIBUTION OF HOSPITAL SURGICAL STAFF
DISTRIBUTION OF CASUALTIES BY TYPE OF DISPOSITION

Sp ecialty
Speciality N ber Type of

Disposition Frequency
Anesthesiologist 3
Anesthetist (nurse) 2 To duty 160 7.9
General Surgeon 3 In-country 312 15.4
Orthopedic Surgeon 4 Hospital Ship 183 9.1
Neurosurgeon 2 West-PAC 1246 61.7
Urologist I CONUS* 49 2.4
Ophthalmologist I Deaths 59 2.9
Otorhinolaryngologist I Missing data 12 0.6
Oral Surgeon 1 Total admissions 2021 100.0
Surgical General Medical Officer 3 * CONUS - continental United States.
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Marine Corps Sample The distribution of the site of wounds in the SDB is similar
Marine Corps personnel were identified by matching ser- to that seen in both World War II and Korea, ' ° with the

vice numbers of casualties in the SDB file against the data majority of wounds occurring in the lower and upper ex-
base for all Marines hospitalized with wounds in Vietnam tremities, followed by head wounds. The use of body armor
which is maintained at the NHRC. The 1182 Marines so was not reported in the SDB; however, the pattern of wound
identified were studied separately to determine their de- site (fewer thorax and abdominal injuries) was consistent
mographic and service characteristics. The mean age was with the use of "flak vests" by Marines.' The types of cas-
20.7 years and the mean length of service was 1.9 years. ualties sent to NSAH were not representative of all those
Most were white (87.4%); 12.4% were black, and 0.2% occurring in Vietnam because the NSAH was staffed by a
were other. The distribution of pay grade was: El through larger variety of specialists and thus more capable of han-
E3, 71.2%; E4 through E6, 25.6%; E7 through Warrant dling difficult medical problems.
Officer, 0.5%; Officers, 2.7%. Occupation specialties were: After triage, patients admitted to the surgical service went
infantry 71.8%, operations 4.9%, construction 4.6%, artil- to the operating room, orthopedic clinic, or directly to the
lery 2.2%, aviation support 1.4%, administration 0.9%, and ward. The results indicated that there were as many as 65
intelligence 0.2%. patients in triage at one time. The time in triage was influ-

enced by several factors. This included the time needed to
Discussion resuscitate patients, the availability of the operating rooms,

and the number of available staff. Another factor was the
The results indicate that the majority of the casualties length of time it took to produce X-ray films. In the begin-

admitted to NSAH were representative of what is generally ning of the study there were two X-ray machines and one
known about those who served in Vietnam; they were mostly automatic film processor. This was supplemented with a sec-
young infantrymen, in the service less than two years, and ond processor that was promptly destroyed by enemy action.
white.7 In addition to being young, the majority of casualties Therefore, only one processor was available during the
had served little time in Vietnam and had been on their study, and because it could only keep up with one X-ray
operation only a few days when they were wounded. These machine, only one X-ray machine was used.
findings reflected the policy which limited most tours in Viet- Hematocrits were routinely drawn on all severely
nam to one year as well as the characteristically short and wounded casualties. The mean of 38.8 was within the normal
intense combat operations which took place. These factors, range of 38 to 54; however, there were several cases that
along with the lack of previous wounds (as indicated by the were below normal, reflected by the lowest value of 14. De-
number of Purple Hearts), point to the lack of combat ex- cisions regarding blood replacement were more often based
perience among the casualties. on the magnitude of obvious bleeding and vital signs. In

The weapons causing the greatest percentage of casualties many instances evacuation and initial treatment occurred
in the SDB were artillery, mortars, and rockets, followed by too rapidly for hemodilution to occur, thus yielding hema-
rifles and pistols. However, collectively, mines and booby tocrit values that did not accurately reflect blood loss. The
traps accounted for 27.7% of the total injuries. The use of type of anesthesia given was partially influenced by the
the M-26 grenade against American soldiers was notewor- availability of the anesthesiologist. There were times, es-
thy. It was an American-made weapon that was stolen by pecially during the Tet Offensive, that anesthesiologists
the Viet Cong and North Vietnamese and often used to make worked continuously for 48 hours or more. This resulted in
booby traps. The construction of the grenade (notched wire their periodic non-availability and, thus, a greater use of
wrapped around an explosive core) caused many small punc- local and regional anesthesia and less use of general and
ture wounds. spinal anesthesia. The factors influencing the length of the

Combat casualties were generally taken to NSAH via hel- hospitalization were medical and logistical in nature. Patient
icopter and without primary definitive care. It has been census, availability of medical evacuation aircraft, and
suggested' that the speed with which the injured were taken weather were the most significant non-medical
to a hospital was the most unique medical feature of the determinants.
Vietnam War. The transit time during World War I was
generally 12 to 18 hours, during World War II it was 6 to Summary
12 hours, and during the Korean War it was 2 to 4 hours.9
Studies of Vietnam casualties generally state that the transit Two unique features of this data base are the extensive
time was less than two hours.9 However, in this study of amount of clinical information that was collected and the
seriously wounded casualties transported to a surgical facil- attempt to describe the entire casualty experience. Prehos-
ity, the mean was nearly five hours. Some of these lengthy pitalization information on such variables as wounding
transit times may be accounted for by the fact that some agents and location of injury were combined with wound
admissions were transfers from other medical facilities. One descriptions, treatment, and disposition. This data base pro-
of the present authors (J.G.) recalled that other variables vides an opportunity to follow the treatment process for cas-
influencing the transit time for helicopter evacuations were ualties in a combat zone in a comprehensive and detailed
time of day (night flying was considerably more difficult and way. As such, it offers an opportunity for further analysis in
dangerous), location of the wounded, transit distance, the several areas. Deaths, wounding patterns, and blood use are
number of casualties needing evacuation, and weather but a few examples of these areas. This data base could also
conditions. be combined with data from the Veterans Administration

Military Medicine. Vol, 153. March 188
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medical records to determine the long-term medical out- 3. Anderson RS (Ed): Neuropsychiatry in World War II, Vol I. Washington,
come. Finally, the Surgical Data Base could be used as a DC, Office of the Surgeon General, 1966
model for future combat casualty care data collection efforts 4. Lada J, Reister FA (Eds): Surgeon General of the US Army. Medical

and to assist in the design of planned automation capabilities. Statistics in World War II. Washington, DC, Department of the Army,
1975

5. Garrick J, Carey L: Report of the Bureau of Medicine and Surgery on
Battle Casualty Meeting. Washington, DC, The Surgeon General of the
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