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23. (U) Clinical and laboratory investigations pertaining to severe physical trauma.

2L. (U) Planned clinical and laboratory studies relating to acute and chronic injury.

Studies conducted by the Branch have included both purely clinical studies, involving

patients on the ward, laboratory studies involving animal models, and a combination of
the two.

25, (U) 70 07 - 71 06 Studies on the pulmonary function of burned patients have con-
tinued. Extensive measurements with regard to ventilation, lung volumes, diffusion,
compliance, and shunting have been carried out. During the year 1970, responsibility for
supervision of these studies was transferred to the Pulmonary Section, and will be re-
ported on in detail by that section. The Branch has continued extensive laboratory in-
vestigations on the effects of thermz1 and mechanical injuries, and will present a
detailed description of the depression of the immune response following thermal and
mechanical injury. Studies have commenced extending some of these principles to investi-
getion of patients. A prospective study into calcification about the elbow joint follow-
ing burns has now been completed, having surveyed a total of 100 patients. Members of the
Branch have continued active participation in patient care and air evacuation,both from
Japan and CONUS. In addition, continued surgical support is being rendered to the Renal
Branch in the form of insertion of arteriovenous shunts and fistulae for the maintenance
of chronic hemodialysis.
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The occurrence of P. aeruginosa on burn wounds and in systemic
involvement was a maJor “feature of burn pathogenesis in 1970, Viet-
nam patients, arr1v1ng later and with greater opportunity to ac-
quire P. aeruginosa enroute, hdd a higher rate of positive culture
on admission, and during their hospital stay. However, predominant
types, many of which first entered the ward on burn patients from
Vietnam, permeated the population readily; only with three types
was there a marked discrepancy between incidence on Vietnam patients
and CONUS patients. B-9a and H-1L4 were solely, or almost entirely,
found on Vietnam patients, D-41 only on CONUS patients. But when
numbers were larger, interseeding was readily shown.

The input of previously unknown types has continued but at
a slower pace. The implications for immunotherapy in this diver-
sity of identities is obvious; while phage type does not corres-
pond to envelope or cell wall antigen identity, there is great
likelihood that infectivity and immunity are extremely hetero-
geneous with this population,

It must be borne in mind that there is a population of
pseudomonads that react with the phage typing set but which occur
in small numbers, involving less than five patients. These are
not listed in the tabulation, but among them are types that may,
in the future, assume predominance., The control of burn wound
sepsis demands knowledge of the identity of individual infecting

strains; phagetyping is still the most sensitive tool for making
such distinctions.,
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Table 5, Sensitivity to Sulfamylon and Sulfadiazine of 95
Strains of Pseudomonas aeruginosa from Clinical
Isolates

No. of % Sensitive to % Sensitive to
Strains Sulfamylon Sulfadiazine
25 c. 312 > 0.312
8 0.156 > 0,312
19 0.078 > 0,312
1 0.039 0.0195
1 0.078 0.0097
2 0.039 0.0097
7 0.312 0.0048
10 0.156 0.0048
6 0.078 0.0048
7 0.039 0.0048
3 0.312 0.0024
2 0.156 0.0024
2 0.078 0.0024
1 0,039 0.0024
1 0.156 0,0012
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8-9

Listed next in order of incidence are strains of Phage Type
Codes T-1, phage type 84, and T-2, phage type 84,85. Again, the
question arises as to whether these two types were indeed the
same strain., Sufficient duplication of variability within isolates
from a single patient was seen so that it can be justifiably
assumed that these were the same strain. Phage type 84 occurred
more often than 84,85, Eighty-eight patients had 220 strains of
either or both of these types, and 35% of total strains were of
these phage types.

Nontypable strains,which are part of every phage typed popu-
lation, were next in occurrence: 4O patients - 63 strains. This
group accounted for 10% of total strainms.

Less often encountered were strains of Phage Type Code U-1
or phage type 85, Whether this strain has any relationship to
types and 84,85 is doubtful on the basis of its occurrence in
patients. It was not observed in combination with either of these
types often enough to warrant inclusion. Only 2% of the total
strains were of this type.

95% of all strains fell into one of the four listed cate-
gories: Phage Type Code K types, T-1 or T-2, nontypable, or U-1,
It is readily apparent that a survey of this years' strains repre-
sented an outbreak of epidemic proportions, as revealed by the
restriction of 95% of strains to only four categories.

The monthly occurrence of phage types based on total number
of patients with each type allows us to observe the change in
predominance of certain types, appearance or complete disappear-
ance of others.

In January, strains of types B4, and 84,85 were the most
prevalent. In February, Type Code K strains first appeared.Strains
of type 84 were predominant followed closely by Phage Type Codes
K-5 and K-3, From March through September, the Type Code K strains
were predominant with 84 and 34,85 types second in incidence. In
October, only two patients had strains of the Type Code K, and no
strains of Type Code K were found in November and December. In-
stead, type became the most common type during the last three
months, with nontypable strains second in occurrence. The sudden
appearance, predominance, and then the sudden disappearance of
strains such as those of Type Code K is difficult to explain,
However, the persistence of types 84 and 84,85, which obviously
were decidedly pathogenic in terms of their effect on patients,
merited categorizing as of major importance.
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hospital, presuming that concurrent sources of contamination existed.

Table L presents the detailed sequence of infection in 13
patients who had more than one type recovered. These occurred
from February through December. Patient 30 had one type on admis-
sion; a month later he exhibited another type, 7,9,15 at autopsy.
Between these times Serratia was not seen in numerous cultures,
including those of wounds, sputum and blood. The predominant or-
ganism in wound tissues was Providencia stuartii. Patient 49 had
type 5,7,9,11,15,18 on the burn on admission; he died two days
later with a pulmonary embolism, The admission type was found in

liver and lung; but another type, 5,7,9,11 was found in the burn
wound,

Patient 96 harbored three types: an 11,18 on admission and
later in urine, Lukens tube and i.v. tip; a type 18 on a later
urine culzure; and a 5,7,9,15,18 in sputum later.

In the case of three patients, their nebulizer water reser-
voirs were positive. In Nr. 189, the same type was found in spu-
tum, pricr to the positive nebulizer culture. In the second, the
Lukens tube culture was positive before the nebulizer culture.

In a third, three types were found at once; a 15 in the Lukens
tube culture and the nebulizer culture; a 3,5,7,18 in the Lukens
culture; and a third type in the reservoir culture only. In Nr.
322, two different types were recovered from separate lung autopsy
samples,

The diverse identity of Serratia types implies more an inter-
mittent seeding with an opportunistic colonizing organism, rather
than a specific pathogen, able to predominate in a susceptible
host. It is pertinent to note that in none of these patients with
multiple types was a blood stream isolate recorded. This does not,
of course, negate that a role in sepsis is played by Serratia.

The postmortem visceral samples indicate that bacteremia may very
well occur with Serratia, but it was not detected in clinical
cultures.

There were 17 out of the L9 patients positive for Serratia
who came from Vietnam. The diminished tempo of the war was re-
flected in this minority of all positives; there were 32 patients
from CONUS who were positive. In the previous two years, the
major part of Serratia carriers were from Vietnam. Table 5 sum-
marizes this Vietnam group. Eighteen of the soldiers had positive
cultures on admission but never exhibited the species again., Nine
were negative on admission but later yielded a positive culture.
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23. (U) To evaluate the type of tracheostomy cuff that causes the least tracheal
injury,

24, (U) The standard latex tracheostomy cuff, a low pressure Sanders cuff, and a
newly designed non-inflatable cuff made from fine cell medical grade silicone rubber
sponge were surgically placed in the trachea of a series of goats in a manner that
would prevent leakage and could be maintained in place for up to 14 days.

25, (U) 70 08 - 7)1 Ok Fifteen goats following tracheostomy were maintained with
cuffed tubes in place for L-14 days, Latex cuffs were inflated and the sponge cuffs
used were of sufficient size to prevent leakage at 30 cm water respirator pressure,
Both gross and microscopic evaluation after sacrifice revealed tracheal changes which

were minimal and much less severe in the goats with the sponge cuffs than the damage
caused by the inflatable cuffs tested,
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27-1

EFFECT OF A SUPRANORMAL DIETARY INTAKE ON INTRACELLULAR
SODIUM AND POTASSIUM IN THERMALLY INJURED PATIENTS

Elevation of intracellular erythrocyte or muscle sodium con-
centrati?n has been described in patients with congestive heart
failure,' hyperthyroidism,2 hemorrhagic shock,3 and thermal
injury.hs5 Resolution of the underlying illness has been as-
sociated with return of intracellular sodium concentration to
normal levels. However, in the case of thermal injury, acute
illness may be prolonged despite optimal therapy, and erythro-
cyte cation abnormalities often persist up to eight weeks
postburn even in patients with small areas of third-degree
thermal injury.

Through the achievement of weight stabilization and
positive energy balance would appear to be empirically bene-
ficial, almost no information is presently available to quan-
titate the effects of either the pagenteral hyperal imentation
regimen developed by Dudrick et al.® or the combined enteral-
intravenous supranormal caloric dietary program reported from
this Institute.’ The present study was undertaken to describe
the effects of supranormal caloric intake on intracellular
erythrocyte cation concentration following extensive thermal
Injury.

Methods

Twenty-seven adult, male patients were included in this
study and were dlvided into two groups. Twenty (Group 1) received
standard intravenous solutions containing 5% dextrose to which were
added appropriate quantities of sodium, potassium, chloride and
vitamins to satisfy daily maintenance requirements. In addition,
those patients with a functioning gastrointestinal tract were
served a hlgh-protein, high-caloric enteral diet and were en-
couraged to consume as many calorles as possible throughout
the day. The average daily caloric intake was 1,609 kilocalories
(range 93 to 4,807).

A combined enteral-intravenous dietary program was begun
between the fifth and tenth postburn day in the seven remaining
patients (Group 11). All recelved 2,000 to 4,000 kllocalories
intravenously as a hypertonic parenteral solution containing 20%
glucose, 5% protein hydrolysate, minerals and vitamins. In ad-
ditlon, each received up to 4,000 kilocalories per day enterally





















































































































32-iii

patients with bleeding, but even if bleeding ceased over one-
third of such patients bled again. Forty-three patients
required surgical intervention, 32 because of massive hemor-
rhage, seven because of perforation and four because of pro-
longed hemorrhage. The operative procedure of choice is vagotomy
with antrectomy, but other operations have been employed

in specific cases. Rebleeding followed resection in only

four of the 32 patients operated upon for hemorrhage. Seven
of the surgical patients recovered from surgery and regained
gastrointestinal function, but expired later in their hos-
pital course, and represent potential survivors who, when
combined with the 16 patients who survived their operation and
were discharged from the hospital, constitute a potential
survival group of 54%, in marked contrast to the over-all

survival of only 23% in this entire population with Curling's
ulcer,

Burns

Gastrointestinal Hemorrhage
Stress Ulcer

Curling's Ulcer
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L2-2

members of the nursing staff who were not told which anesthetic
the patient had received. However, the staff was told specifi-
cally to treat the patients exactly like any other patients re-
covering from the general anesthetic. No particular efforts were
made to reduce verbal or tactile stimulation. Staff members were
instructed not to tease or banter with patients who appeared to
be confused or incoherent. Patients were returned to the ward
when they seemed rational and could take fluids.

Twenty-four hours after surgery, each patient in the study
was given a sentence-completion form, and then a check list, by
a physician unknown to the patient and not involved with his
care. This physician knew neither the hypothesis of the study
nor the group to which the patient had been assigned. This blind-
ing on the part of the interviewer prevented bias in the question-
naire and sentence completion data. A coding system permitted
grouping of sentence responses from the questionnaires and check-
list items into mutually exclusive categories. Objective responses
could then be tabulated across groups, and the incidence of
specific psychic phenomena determined for each experimental group.

Perceptual alterations were differentiated from hallucina-
tions in consideration of the data. A perceptual alteration was
defined as a misperception of objective or true sensory data and
a hallucination as a pseudoperceptual experience, i.e., the per-
ception of something that had no basis in objective sensory
stimulation. The data were analyzed by means of Chi-square analy-
sis, which permitted comparison between the minimal and detailed
groups within each drug, as well as comparisons between the en-
tire ketamine group and the entire halothane group in order to
assess overall drug effact.

Results

For ketamine, the incidence of perceptual alterations was
uniformly high, except for auditory distortions, which even so
had an incidence of 50% or greater. There were no significant
differences between the two ketamine groups. For halothane,there
was a significantly higher incidence in the detailed halothane
group than in the minimal halothane group for auditory distortions
and for postoperative confusion. When ketamine, overall, was
compared against halothane overall, the difference between the
two agents was significant in the case of visual distortions,
proprioceptive distortions, and for postoperative confusion. It
was interesting to note, in regard to patient awareness during
anesthesia, that no patient who received thiopental, nitrous oxide,
halothane reported awareness during the operative procedure. In






























b3

the Surgical Service of Brooke General Hospital following the in-
gestion of an undertermined amount of "Sani-Flush' (hydrochloric
acid and oxalic acid). These corrosive agents induced extensive
destruction of the stomach and organs in the left upper quadrant
of the abdomen. Renal failure occurred, presumably due to the
deposition of calcium oxalate in the renal tubules as well as
poor perfusion secondary to the hypovolemia induced by the loss
of the fluid into the tissues of this patient. Resection of the
necrotic tissue was performed on the fifth hospital day. The
patient was maintained throughout this period on hemodialysis,
being dialyzed six times in 12 days. This program sufficiently
controlled azotemia and hyperkalemia. The patient had such ex-
tensive tissue damage, however, that gradual destruction of the
pancreas, spleen, diaphragms, and pulmonary parenchyma on the
left side occurred. As a consequence, she began to bleed massively
and expired on the 13th hospital day.

Patient No. 7 was a 76-year-old man who developed an acute
occlusion of the distal aorta one day prior to admission. An
aortofemoral bypass was performed, and the patient subsequently
developed acute renal failure. This was due to a period of hypo-
tension that occurred after his surgery. The patient remained in
moderate vascular collapse from the first postoperative day on
until he died some three days later, and was dialyzed on each
postoperative day in order to control his azotemia, hyperkalemia,
and metabolic acidosis. Progressive vascular collapse occurred,
and he died in shock on the third postoperative day.

Patient No. 8 was a 29-year-old male who was injured in an
airforce refueling accident. He sustained 73% burns of the total
body surface, and developed acute renal failure, presumably due
to shock from hypovolemia shortly after his injury. The patient
was hospitalized at the Institute of Surgical Research. The acute
renal failure was first treated by hemodialysis on the third post-
injury day. The patient was dialyzed daily for the next 10 days
with good control of azotemia, serum potassium levels, and
patient's fluid status. However, the patient developed a pro-
gressive pneumonia during the last three days of his hospital
course and succumbed to progressive pulmonary insufficiency on
the 1Lth postinjury day.

Patient No. 9 was a 52-year-old woman who developed peri-
tonitis and gram negative septicemia two days after a selective
superior mesenteric arteriogram was performed as part of the
diagnostic workup of a splenic artery aneurysm. The patient
developed thrombosis of the celiac axis and inferior mesenteric
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Fig. 1. Evaluation of arterial flow through the palmer
arch.
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Fig. 2. Measurement of arterial pressure measure with
Doppler flowmeter and digital blood pressure cuff.
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Fig. 4. Increase in tissue pressure produces venous
obstruction and decreased venous return.
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Fig. 5. Obstructed venous return produces increased
capillary pressure and capillary transudation. Tissue pressure

increases.
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Fig. 6. Arterial inflow obstructed but artery remains
patent.




5’1']5

&

Fig. 7. Medial component of an escharotomy with
extension across the wrist joint. Increased subeschar pressure
produces wide separation of the incision.





















































































	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028
	0029
	0030
	0031
	0032
	0033
	0034
	0035
	0036
	0037
	0038
	0039
	0040
	0041
	0042
	0043
	0044
	0045
	0046
	0047
	0048
	0049
	0050
	0051
	0052
	0053
	0054
	0055
	0056
	0057
	0058
	0059
	0060
	0061
	0062
	0063
	0064
	0065
	0066
	0067
	0068
	0069
	0070
	0071
	0072
	0073
	0074
	0075
	0076
	0077
	0078
	0079
	0080
	0081
	0082
	0083
	0084
	0085
	0086
	0087
	0088
	0089
	0090
	0091
	0092
	0093
	0094
	0095
	0096
	0097
	0098
	0099
	0100
	0101
	0102
	0103
	0104
	0105
	0106
	0107
	0108
	0109
	0110
	0111
	0112
	0113
	0114
	0115
	0116
	0117
	0118
	0119
	0120
	0121
	0122
	0123
	0124
	0125
	0126
	0127
	0128
	0129
	0130
	0131
	0132
	0133
	0134
	0135
	0136
	0137
	0138
	0139
	0140
	0141
	0142
	0143
	0144
	0145
	0146
	0147
	0148
	0149
	0150
	0151
	0152
	0153
	0154
	0155
	0156
	0157
	0158
	0159
	0160
	0161
	0162
	0163
	0164
	0165
	0166
	0167
	0168
	0169
	0170
	0171
	0172
	0173
	0174
	0175
	0176
	0177
	0178
	0179
	0180
	0181
	0182
	0183
	0184
	0185
	0186
	0187
	0188
	0189
	0190
	0191
	0192
	0193
	0194
	0195
	0196
	0197
	0198
	0199
	0200
	0201
	0202
	0203
	0204
	0205
	0206
	0207
	0208
	0209
	0210
	0211
	0212
	0213
	0214
	0215
	0216
	0217
	0218
	0219
	0220
	0221
	0222
	0223
	0224
	0225
	0226
	0227
	0228
	0229
	0230
	0231
	0232
	0233
	0234
	0235
	0236
	0237
	0238
	0239
	0240
	0241
	0242
	0243
	0244
	0245
	0246
	0247
	0248
	0249
	0250
	0251
	0252
	0253
	0254
	0255
	0256
	0257
	0258
	0259
	0260
	0261
	0262
	0263
	0264
	0265
	0266
	0267
	0268
	0269
	0270
	0271
	0272
	0273
	0274
	0275
	0276
	0277
	0278
	0279
	0280
	0281
	0282
	0283
	0284
	0285
	0286
	0287
	0288
	0289
	0290
	0291
	0292
	0293
	0294
	0295
	0296
	0297
	0298
	0299
	0300
	0301
	0302
	0303
	0304
	0305
	0306
	0307
	0308
	0309
	0310
	0311
	0312
	0313
	0314
	0315
	0316
	0317
	0318
	0319
	0320
	0321
	0322
	0323
	0324
	0325
	0326
	0327
	0328
	0329
	0330
	0331
	0332
	0333
	0334
	0335
	0336
	0337
	0338
	0339
	0340
	0341
	0342
	0343
	0344
	0345
	0346
	0347
	0348
	0349
	0350
	0351
	0352
	0353
	0354
	0355
	0356
	0357
	0358
	0359
	0360
	0361
	0362
	0363
	0364
	0365
	0366
	0367
	0368
	0369
	0370
	0371
	0372
	0373
	0374
	0375
	0376
	0377
	0378
	0379
	0380
	0381
	0382
	0383
	0384
	0385
	0386
	0387
	0388
	0389
	0390
	0391
	0392
	0393
	0394
	0395
	0396
	0397
	0398
	0399
	0400
	0401
	0402
	0403
	0404
	0405
	0406
	0407
	0408
	0409
	0410
	0411
	0412
	0413
	0414
	0415
	0416
	0417
	0418
	0419
	0420
	0421
	0422
	0423
	0424
	0425
	0426
	0427
	0428
	0429
	0430
	0431
	0432
	0433
	0434
	0435
	0436
	0437
	0438
	0439
	0440
	0441
	0442
	0443
	0444
	0445
	0446
	0447
	0448
	0449
	0450
	0451
	0452
	0453
	0454
	0455
	0456
	0457
	0458
	0459
	0460
	0461
	0462
	0463
	0464
	0465
	0466
	0467
	0468
	0469
	0470
	0471
	0472
	0473
	0474
	0475
	0476
	0477
	0478
	0479
	0480
	0481
	0482
	0483
	0484
	0485
	0486
	0487
	0488
	0489
	0490
	0491
	0492
	0493
	0494
	0495
	0496
	0497
	0498
	0499
	0500
	0501
	0502
	0503
	0504
	0505
	0506
	0507
	0508
	0509
	0510
	0511
	0512
	0513
	0514
	0515
	0516
	0517
	0518
	0519
	0520
	0521
	0522
	0523
	0524
	0525
	0526
	0527
	0528
	0529
	0530
	0531
	0532
	0533
	0534
	0535
	0536
	0537
	0538
	0539
	0540
	0541
	0542
	0543
	0544
	0545
	0546
	0547
	0548
	0549
	0550
	0551
	0552
	0553
	0554
	0555



