INDEX
Abdomen, acute conditions of,
277 ff.
suitable time for operation in,
288
x-ray therapy in questionable
cases, 278
Abscess
appendical, 263, 268
pelvic, 268
pulmonary, 267, 348
subphrenic, 264, 270
Absorption of radiation: 33
coefficient of, 34
filter effects on, 35, 39
Acne: x-ray therapy, 319
Adenitis
cervical, x-ray therapy, 327
inguinal, with boil, failure of
x-ray and prontosil for
(case), 384
Amputation
for arteriosclerotic gangrene,
lIlT
averted, 157, 158, 161, 173, 175
deferred, 103, 171, 404, 409
mortality, 165, 166
for diabetic gangTene, 167
early, 168
and mortality, 149
multiple, 152
in primary gangrene, 119, 213,
229, 231
therapeutic, with x-ray therapy,
164, 210, 213
indications for, 17U
mortality from, 165
traumatic, with gas bacillus infection, 204
case, 228
mortality, 165, 166
Angina, LUdwig's: 314, 317
Ankle: gas bacillus infection m
(case), 161
Antibody formation: by x-rays,
68, 70
A pp en dici ti s-peritonitis: 243,
24.5 ff.

appendectomy
deferred, 260, 268
most suitable time for, 288
cases, 252, 254, 255, 257, 259,
260, 263, 264, 267, 268, 270,
271, 273, 286, 382, 384
complicated by pneumonia, 259,
267, 268
failure of x-ray and prontosil
for (case), 382, 384
Arm: gas bacillus infection in
with co m p 0 u n d fracture
(cases), 161, 168, 394
with wound of (cases), 168,
171, 172, 395
Arteriosclerosis:
g'angrene of,
167, 187
Arthritis,
rheumatoid:
x-ray
therapy, 324
Back-scatter: 46, 48
Bacteremia: x-ray therapy in, 90
Bacteria: causing infections, 75
Bandages: effects on x-ray therapy, 62, 102
Beer's law: 34
Bite: human, 312, 317
Blastomycosis: total dosage for,
56
Boils: x-ray therapy of, 310, 317
Bowel: perforation of
Breast: infection of nipples, 322
Bunions: x-ray therapy, 32~~
Burns: treatment of, 398
Bursitis: x-ray therapy, 326
Carbuncles: x~ray therapy of,
310, 317
Cellulitis: x-ray therapy of, 316
Conjunctivitis: x-ray therapy,
319
Corns
trauma to, and diabetic gangrene (case), 229
x-ray therapy, 323
Cross-firing: danger from, 55
Cyclotron: 23
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Debridement
definition, 176
indications for, 179
Dermatomycosis: x-ray therapy,
321
Diabetes
boils in, x-ray therapy, 310
gangrene with, 167
gangrene complicating gas bacillus infection, 229
Diphtheria carriers: x-ray therapy, 328
Distance: in x-ray therapy, 42,
45,47
Dosage factors (x-ray): 26 ff.,
42 ff., 57
designation of, 49
distance, 42
estimation of loss, 50
filter, 35
importance of, 40
kilovoltage, 27
intensity factors, 49, 56
loss factor, 52
milliamperage and time, 47
for pathologic organisms, 75
port, size of, 42
I' units per dose, 55
rate of administration, 49
selection of, 58, 76
spaee factor, 51
total, 55
Draper's law: 33
Endometritis: roentgen therapy
in, 295
Energy (x-ray)
surfaee, 42, 44
volume, 42, 44
EpideJ.Pl11ophytosis: x-my therapy
(case), 322
Erysipelas: 303, 415
complications, 305
etiology, 304
mortality, 305
prognosis, 305
relapses, 305
serum treatment of, 305
ultraviolet therapy, 306

x-ray therapy, 306
Erythema dose: 49
Eye: superficial infedions in, 318
Faee
gunshot wound without infection (ease), 206
infeetions of upper half, 311,
317
Fibrositis: x-ray therapy, 326
Filter: 26, 35 ff.
additional, 38
aluminum, 37
copper, 37
definition of, 35
for infections, 41
influence on absorption, 36
omission of, 41
range for therapy, 41
variations in, 41
First aid:
management of wounds, 177
Fluoroscope: use for emergency
therapy, 61
Foot:
diabetic gangrene III
(ease), 231
Fracture: gas bacillus infection
in (cases), 161, 168, 174, 204,
210, 221, 226, 394, 397, 412,
413
without infection (cases), 201,
203, 206
Fungous infections: x-ray therapy, 322, 323
Furuncles
sulfanilamide for, 384
x-ray therapy, 310, 317
Gallbladder:
gangrenous ruptured, 257
Gangrene, primary (see also Gas
bacillus infection)
arteriosclerotic, 110
diabetic, 110, 404, 406, 408, 415
decubital, 110
post-traumatic, 111
Gas bacillus infection
complieating disease or injury,
117
definition of, 115

Index
description of, 109
with compound fractures, 157,
161, 168, 171, 174, 190, 201,
203, 206, 210, 221, 227, 228
diagnosis of, 130 ff.
criteria for, 134
early, importance of, 130
x-ray aids to, 133
etiology of, 115
in gunshot wound, 158, 205
history of, 112 ff.
incubation period, 199
in lacerated wounds, 158, 173,
194
morbidity, factors increasing,

149
mortality of, 136, 140 ff.
in A.E.F., 140
in Civil War, 155 ff.
comparative effect of x-rays
and other measures, 406,
410
following hypodermic injection, 148, 180
from improper x-ray technic,
150
influence of serum on, 152
influence of surgery on, 149,
165
influence of type of case on,
147
in literature, 142, 145
prior to x-ray therapy, 140,
155
in nail puncture wound (cases),
158, 316
nomenclature, 112
organisms causing, 116
pathology of, 116 ff.
post-tfaumatic
diagnostic criteria and mortality ratcs for, 136
signs and symptoms of, 131
stages of, 131
sulfanilamide for, 387, 391,
394, 397, 408, 412
treatment of
amputation with x-ray therapy, 164 ff.
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debridement for, 176 ff.
early x-ray therapy for, 156
first cases of x-ray therapy,
157
prior to x-ray therapy, 155
repeated x-ray treatments,
224
serum with x-ray therapy,
185 ff.
surgical, 163 ff.
x-ray multiple doses and morbidity, 226
x-ray technic for, 218, 232 ff.
x-ray prophylaxis of, 196 ff.
Glands
enlarged, x-ray therapy, 327
tuberculous, x-ray therapy, 323
Granulomas: x-ray therapy, 323
Grotthus' law: 33, 39, 44
Gunshot wound: 158, 290, 395
of arm, x-ray and sulfanilamide
for (case), 395
of bowel, 291
of face (ease), 205
of hand, x-ray and sulfanilamide for (case), 387
of leg (case), 158
prophylaxis of, 205
Half-value layer: 33, 34
Hand: compound fracture without infection (case), 206
gas bacillus infection with fraeture and laceratio; I (eases),
210, 387
Heart disease, rheumatic: x-ray
therapy, 331
Hemorrhage: x-ray therapy and,
104
Hernia: postoperative x-ray for,
290
Hypodermie injeetion
gas bacillus infection from, 118,
148, 180
Hypoproteinemia: and nonunion
of abdominal incisions, 274
Immunity
sulfanilamide
402

effect

on,

400,

428

Index

x-ray effect on, 70, 400, 402,
417
Impetigo: x-ray therapy, 319
Incisions: nonunion of, 256, 274
Industry: mobile x-ray unit for,
100
Infections (see also Gas bacillus
infection)
abortion of, 86, 199, 205
in athletes, 312, 317
of face, 311, 317
local, indications for x-ray
therapy, 89
ocular, 318
reactivation of, 218; 270
roentg'en effects on signs of, 82
roentgen localization of, 85
roentgen therapy of, status of,
76
secondary, roentgen prevention
of, 86
su perficial, 303 ff,
x-ray technic for, 317
varieties of, 73, 75
Intensity factors: maximum and
minimum, 56 f.
Inverse square law: 43, 45
Ionizing chamber, 48, 81
Jaw: fracture of
failure of x-ray and neoprontosi] for (case), 391
with gas bacillus infection
(case),190
x-ray therapy, 314, 317
Kilovoltage: 27 ff.
clinical application, 34
definition, 27
effect on absorption, 35
quality, 32
relation to penetration, 28
relation to wavelength, 27, 29,
30
selection for therapy, 29, 31, 34
Kingery's hypothesis: 53, 54
Knee: gas bacillus infection m
case, 157
in laceration of (case), 194

Lambert's law: 34
Laws:
all or none, 120
Beer's, 34
Draper's, 33
Grotthus', 33, 44
inverse square, 43, 45
Lambert's, 34
time, 122
Leg:
bullet wound of (case), 158
compound fracture without 111fection (case), 201, 203
gas bacillus infection in
case, 213
in fracture of (cases), 174,
204, 221, 226, 397
in laceration of (case), 173
therapeutic amputation, x-ray
and sulfanilamide for (case),
387
Light (see also Spectrum)
Grotthus' law, 33
visible, 20
Loss factor: 52 fi.
calculation of, 54 f.
definition of, 54
Lungs (see also Pneumonia)
abscess, chronic, 348
atelectasis, 346
collapse, massive, 346, 348
embolism in, 346
fluid or pus in pleural space,
347
foreign body in, 346
infarct, 346
neoplasm in, 346, 348
obstructed bronchus, 346
tuberculosis of, 347
Lymphocytes: roentgen effect on,
69
Lymphogranuloma ve n ere u m :
x-ray therapy, 324
Lymphoid cells: x-ray effect, 69
"Mastoiditis: 341 ff.
acute, 342
osteomyelitis of bone with, 343
with pneumonia, 343, 345

Index
postoperative, 342
reactivation of, 343
specific, 343
x-ray technic for, 344
Meningitis: x-ray therapy, 331
Military surgery
sulfanilamide in, 395, 401
x-ray therapy in, 101 ff., 409,

411
Milliamperage: 47 f.
Mobile therapy unit: 93 ff.
air transportation of, 101
capacity of, 96
improvements in, 96
for home use, 99
for military use, 101 ff.
for prophylaxis, 97
for therapy, 97
in treating erysipelas, 306
in treating peritonitis, 279
Mumps, surgical (see Parotitis,
postoperative)
Mortality
from amputation, 149, 165
in appendicitis-peritonitis, 297
in Civil IVaI', 155
in erysipelas, 305
in gas bacillus infection, 140 ff.
in infections of face, 312
of infections, reduction by
x-rays, 86
in peritonitis, 275, 276
and sulfanilamide, 382
in World War I, from gas gangrene, 155
Nail wound: gas bacillus infection in (cases), 158, 316
Nasophar,vnx: x-ray therapy, 328
Necrosis: radiation, 42, 61
NeuritiB: x-ray therapy, 326
Organisms, pathologic
causing gas bacillus infeetion,

116
dosage faetors for, 75
Osteomyelitis
with mastoiditis, 343
prevention in reeent wounds,
99
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x-ray prophylaxis against, 199,
207
Ovaries: effeet of x-rays on, 90
Pain: roentgen effeet on, 85, 89
Parotitis
aeute postoperative, 332 ff.
after appendeetomy, 336, 339
after eholeeysteetomy, 336
mortality of, 332
after pelvie abseess, 338
with peritonitis, 338
stages of, 334
with strangulated hernia, 337
with uterine prolapse, 339
x-ray teehnie for, 335
epidemic, 341
suppurative, nonsurgieal, 339
Peritonitis: 239 ff., 278
with appendieitis, 243, 245 ff.
stages of, 246, 248 ff.
bacteriology of, 239
cases, 278, 280
eomparison with gas baeillus
infection, 243
early experimental work in,
239
etiology of, 239
with hysterectomy, 278
intermediate eases of, 173
pelvie, 294
with perforated bowel, 290
role of gas bacilli in, 244
with ruptured gallbladder, 258
with salpingectomy, 285
and salpingitis (ease), 283
sulfanilamide for, 382, 384
x-ray dosage in, 250
x-ray prophylaxis against, 290
Pneumonia (see also Lungs)
aborted, :16')
acute, 346 ff.
correct diagnosis essential,
346
sulfanilamide for, 349
x-ray technie for, 346, 349
with apnendieitis - peritonitis,
259, 267, 268
bronchopneumonia, 368
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complicating appendicitis and
hernia, 352
failure of x-ray and prontosil
for (case), 383
lobar, 356, 360, 361
mastoiditis with, 343, 345
sulfanilamide in, 383
after tonsillectomy, 348
unresolved, 350
Port: 42 ff.
dangers of overlapping and
cross-firing, 46
effect on dosage, 44, 45
relation to distance, 45, 47
size of, 42, 46
Pregnancy:
roentgen therapy
during, 90
Prophylaxis (x-ray)
of gas bacillus infection, 196
serum with, 191
mobile unit for, 97, 101 ff.
postoperative, 99
Pulse: roentgen effect on, 83
unit: 48 ff.
definition, 48
per dose, 48
variations in dose, 50
Rays
cosmic, 20
gamma, 20
grenz, 20
hard, 27
infra-red, 20
in rriedical science, 19, 23
resonance of, 33
soft, 27
ultraviolet, 20
Resonance: of rays, 33
Respir,fttory rate: roentgen effect on, 84
Roentgen rays (see also Roentgen
therapy)
absorption of, 27
analgesic effects of, 68
antitoxic action of, 123
biologic effects, 42
on living ceUs,122
characteristic, 26
l'

definition of, 19
dosage factors, 26 ff., 42 ff.
selection of, 58, 76
dose of, 50
accumulation of, 55
cross-firing, 55
deep, 78
emergency, 60
saturation, 50
space factor, 50
superficial, 78
total, 55
variations in, 50
efficiency in therapy, 88
energy
surface, 42, 44
volume, 42, 44
filtered, 25
fluorescence of, 23
hard, 27, 35
history of, 19
oxidizing effect of, 123
position in spectrum, 21
primary, 25
properties of, 23
quality of, 34
quantity of, 47
I' unit, 48
rate of administration, 49
reactions to, 62
scattered or secondary, 25
soft, 27
stray, 25
therapeutic action of, 24
unfiltered, 25
vibrations, 28
Roentgen therapy (see also Roentgen rays; Gas bacillus infection)
antibody formation after, 68,
70
of abdominal conditions, 277 ff.
of arthritis, 324
of bursitis, 326
changing character of surgical
risk, 283
contraindications for, 90, 381 ff.
of cutaneous diseases, 319 ff.
dangers of, 286

Index
"deep," 79
of dermatomycoses, 321
diseases responsive to, 79
dosage factors, 25 ff., 42 ff., 57
distance, 26, 42, 47 ,
emergency, 60
filter, 26, 35
intensity, 26, 51
kilovoltage, 26, 35
loss, 26, 52
milliamperage and time, 26,
47
port, 26,46
r units, 26, 48, 50
space, 26, 51
table of, 60
total dose, 25, 55
dose variations in, 50
early studies in, 67 ff.
emergency dose, 60, 171
of enlarged glands, 327
of fibrositis, 326
first aid with, 105
of fungous infections, 322, 323
of gas bacillus infection
technic for prophylaxis, 199,
218
therapeutic amputation and,
164
of granulomas, :123
indications for, 72, 89
of infections, status of, 76
limits of safe dose, 49
of lymphogranuloma venereum,
324
lymphoid reactions to, 69
of mastoiditis, 344
of meningitis, 331
military use of, 101 ff., 409, 411
of nai'ppharynx, 328
necrosis from, 42, 61
of neuritis, 326
for pain, 85, 89.
of parotitis (postoperative),
335
pathologic gTOUps responding
to, 72
of pelvic conditions, 294, 295
of perforated bowel, 290
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of peritonitis, 250 ff.
of plantar warts, 323
of pneumonia, 346 ff.
pre- and postoperative, 286,
288
prophylactic, 89, 97, 99, 101
ff., 290, 410
prophylaxis against peritonitis,
290
protection of patient during,
61
for questionable abdominal
cases, 278
requisite training for use of,
79
of rheumatic heart disease, 331
serum with, 185 ff.
signs of beneficial effects in infections, 82 ff.
of sinusitis, 330
with sulfanilamide contraindicated, 381 ,ff.
and sulfonamides, 62, 381 ff.
"superficial," 79
of superficial infections, 317
suppuration from, 51, 91
surgery with, 163 ff.
when to stop, 62

Salpingitis
abortion of postoperative infection (case), 285
and peritonitis (case), 283
roentgen therapy in, 295
Serum, anti-gas
for gas bacillus infection, 152,
185 ff.
complicating arteriosclerotic
gangrene, 152, 187
complicating diabetic gangrene, 152, 186
mortality following, 185, 187
reactions to, 161
prophylactic, 191
for peritonitis, 243
Sinusitis: x-ray therapy, 330
Skin: reactions to x-rays, 62
Space factor
definition, 51
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variations in, 52
Spectrum, electromagnetic: 19 if.
Streptococcus haemolyticus: secondary to gas bacillus infection, 129, 153
Suction apparatus: 289
masking symptoins, 286
Sulfanilamide
in clinical work, 408
in compound fractures, 387
early experience with x-ray
therapy and, :~82
in experimental gas gangrene,
402
in furuncles, 384
for gangrenous changes, 382,
387, 391, 394, 417
in gas bacillus infection, 387,
391, 394, 397, 408, 412
in gunshot wound, 395
and immunity, 400, 402
intraperitoneal application, 254
local application of, 354
and morbidity of gas bacillus
infection, 152
and mortality, 382
in peritonitis, 382, 384
in pneumonia, 383
reason for negating x-ray therapy, 123
in war wounds, 391, 395, 401
with x-rays contraindicated,
381 if.
Sulfathiazole
and x-ray therapy, 382
Sulfonamides: with x-rays for
carbuncle, 311
Suppuration
relation to x-ray dosage, 51, 91
x-I'ay effect on, 91
Surgery
x-ray changing surgical risk,
283
x-ray prophylaxis after, 99

Teeth: extraction of
postoperative x-ray therapy,
314
Temperature: roentgen effect on,
84
Tetanus
antitoxin for, 153
secondary to gas bacillus lllfection, 129
Time (see Milliamperage)
Tissues:
conservation of, by
x-ray therapy, 85
Tonsillectomy; pneumonia after,
348
Tonsils: x-ray therapy, 329
Toxemia
in erysipelas, 306
in peritonitis, 128, 239
roentgen effect on, 84
in surgical parotitis, 333
Toxins
of gas bacillus infection, distant changes by, 120, 124
preformed, 118
Tuberculosis:
glandular, total
d'osage for, 56
Vibrio septique:
experimental
work with, 121 if.
War (see also Military surgery)
Civil, gangrene in, 113
Crimean, gangrene in, 112
Spanish Civil, management of
wounded, 104
"w orld 'Yar I, gangrene in, 140
World War II, x-ray therapy
in, 101 ff., 410
Warts: x-ray therapy, 323
iVounds
aseptic technic for, 180 if.
from explosion, gas bacillus lllfection in, 158
gas bacillus infection in, 117
X-rays (see Roentgen rays)

