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mastectomy   200, 494
medullary renal carcinoma (MRC)   251
medullary thyroid carcinomas (MTC)   170
– children   424, 441
– family cancer syndromes   52, 66, 70
medulloblastomas   109, 445
– brain tumors   109, 114
– children   424, 441

– family cancer syndrome   48–50, 52, 54, 
56, 58, 60, 62, 64, 68

– Gorlin syndrome   95, 445
– Turcot syndrome   258, 259, 262
medulloepithelioma   149
melanoma   153, 411–419, 427, 434, 471
– breast cancer   197
– Cowden syndrome   274
– family cancer syndromes   46, 50–52, 54, 

58, 62, 68, 70
– GISTs   295
– HNSCC   163
– PC   345
– retinoblastoma   147
– XP   415, 419, 421
melanoma–astrocytoma syndrome   52, 69, 

70
melanoma–pancreatic cancer syndrome 

(MPCS)   69, 346
melanocortin   415
melanotropin   415
meningiomas   83, 100, 110, 138, 444, 460
– children   441, 442
– family cancer syndromes   45, 48, 50, 52, 

54, 56, 58, 60, 64, 68, 70, 74
– NF2   127, 129, 131, 133, 444
– RSTS   97
merlin   114, 132, 139
mesenchymoma   49, 69
mesoblastic nephromas   250
mesothelioma   189
metalloproteinases (MMPs)   8, 13
metastases   3, 15, 17, 157, 169, 302
– bone   170, 501
– Carney triad   458, 459
– gastric cancer   5, 11, 16, 18, 19, 309
– GISTs   295–298
– liver   175, 296, 304, 355, 356, 459
– lungs   73, 170, 248
– lymph nodes   177
– omentum   296
– PC   215, 216, 220
– PHTS   274
– RCC   240, 247, 250
– retinoblastoma   147, 156
– targeted therapy   501, 502
– thyroid cancer   170, 176–181
metastatic cascade   3–8, 13, 15, 17
microsatellite instability (MSI)   17, 28, 60
– FGC   310, 312, 313
– HNPCC   281–284, 288, 312–313
mismatch repair (MMR)   28, 281, 282, 

379
– family cancer syndromes   43, 57, 58, 60
– FGC   324, 325
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– HNPCC   251, 281–283, 320–325, 339
– HNSCC   163
– leukemia   394
– NF1   128, 134, 135
– ovarian and endometrial cancer   207–214
– Turcot syndrome   119, 259
mitochondrial pathway   504, 505
mitogen activated protein kinase (MAPK)   

8, 92, 93, 280
– RAS pathway   92–95
mitomycin   380, 375
mosaicism   88, 90, 152, 239
– BWS   456
– NF1   127, 128, 130, 461
– NF2   127, 132–133
– RCC   245
– RTS   79
– schwannomatosis   127
– Wilms tumor   235
Muir–Torre syndrome (MTS)   53, 61, 80, 82
Mulibrey nanism (MUL)   239
multifocality   246, 302, 331
– family cancer syndromes   43–46
– GISTs   295–297
– RCC   246, 248
multi-hit hypothesis   33
multiple endocrine neoplasia (MEN)   26, 

53, 65, 66, 137
– children   441, 442
– type 2A   170, 178–180
– type 2B   178, 179, 443
multiple osteochondromas (MO)   454
MUTYH-associated polyposis (MAP)   258, 

269, 282
myelodysplastic syndrome (MDS)   93, 394
– leukemia   385, 386, 388, 393, 394
myeloid leukemia   185, 239
myeloperoxidase (MPO)   187
myxomas   47, 67, 456

n
NAME syndrome   47, 54
nasopharyngeal angiofi broma   454, 455
nasopharyngeal carcinoma (NPC)   166
nephrectomy   253
nephroblastomas   66, 76, 365
nephrogenic rests (NR)   232
nephrotic syndrome (NS)   231, 236, 259
neural tumors   70
neurinomas   110
neuroblastomas   92, 94, 444–446
– overgrowth syndromes   83, 87–89
neuroendocrine tumors   323
neurofi bromas   31, 33, 113, 114, 450

– family cancer syndromes   48, 50, 54, 68
– GISTs   295
– NF1   127, 129–132
– NF2   127
– plexiform   135, 136
– spinal   123, 130, 134
neurofi bromatosis   54, 124–134, 295, 450, 

503
– predisposition   26, 31, 32, 34
neurofi bromatosis type 1 (NF1)   103, 123, 

127, 139–145, 444, 461
– children   424, 441
– family cancer syndromes   54
– GISTs   295–297
– leukemia   390, 393
– MAPK–RAS pathway   92
– predisposition   26, 34
– Wilms tumor   232
neurofi bromatosis type 2 (NF2)   124, 125, 

127, 130, 444
– children   424, 441
– family cancer syndromes   54
– GISTs   295
– predisposition   26
neurofi bromatosis–Noonan syndrome   128, 

140
neurofi bromin   113, 131, 132, 139, 295, 

462
neuromas   171
neurotrophin   156
neutropenia   394, 395, 397
nevoid basal cell carcinoma syndrome 

(NBCCS)   68, 79, 84, 95, 103, 104
nibrin   383, 384
nicotine   183, 185
– see also smoking
Nijmegen breakage syndromes (NBS)   55, 

394, 447
– lymphoma   377, 378, 380, 382–390
non-Hodgkin lymphoma (NHL)   70, 98, 

385, 448
– AT and NBS   383, 385, 386
non-homologous end joining (NHEJ)   381
non-medullary thyroid cancer (NMTC)   275
non-neoplastic genetic syndromes   445, 446
non-small lung cancer   166
non-steroidal anti-infl ammatory drugs 

(NSAIDs)   185
Noonan syndrome (NS)   92–94, 128, 400, 

407
Noonan-neurofi bromatosis syndrome 

(NFNS)   94
nucleotide excision repair (NER)   187, 379, 

390, 415, 421
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– pathway   418, 421
– XP   415

o
odontomas   261
oligodendroglioma   97
oligonucleotides   433, 508
Ollier’s disease   457
oncocytomas   45, 70, 246, 250, 252, 254
ophthalmology   434
optic pathway tumors   136
oral cancer   167
oral contraceptives (OC)   214, 261
osteoblastomas   455
osteochondromas   454, 457
osteogenic sarcomas   35
osteomas   62, 259, 454, 455
– FAP   257–259
– Gardner syndrome   258, 262
osteosarcomas   98, 458, 460
– children   441–452
– family cancer syndromes   50, 56, 58, 72, 

76
ovarectomy   199, 200, 498
ovarian cancer   31, 46, 202–208, 213, 239, 

282
– breast cancer   190, 193, 201, 204, 206, 

207
– counseling   201, 463, 467, 469, 470
– family cancer syndromes   44–46, 48–50, 

52, 54, 58, 60, 62, 64
– galactosemia   362
– Gorlin syndrome   95
– HNPCC   207, 208, 210, 251, 281–283
– LFS   444
– overgrowth syndromes   88, 89
– pancreatic cancer   209, 210, 341, 342
– PJS   259
– psycho-oncological aspects   467, 487, 

488, 490
overgrowth syndromes   87–89, 227, 231, 

445
oxaliplatin   289

p
paclitaxel   185, 211
Paget’s disease of bone (PDB)   458, 465
pancreatectomy   351
pancreatic adenocarcinomas   166, 211, 

341
pancreatic cancer (PC)   69, 166, 209, 210, 

345–346, 403, 473
– breast cancer   193
– counseling   331, 453

– family cancer syndromes   43, 45, 48, 50, 
52, 57, 62, 64, 66, 68, 72

– HNPCC   281, 339, 340
– JPS   259
– ovarian cancer   203, 204, 347, 352
– PJS   259, 336, 347
– VHL   245
pancreatoblastoma   445, 446
pancreatitis   348, 349, 351
papillary renal cell carcinoma   231, 

245–249, 251
papillary thyroid carcinoma (PTC)   

163, 169, 176, 365
papillary thyroid carcinoma with associated 

renal neoplasia (FPTC-PRN)   250
parafi bromin   239
paragangliomas (PGLs)   248, 302, 248
– Carney triad   458, 459
– GISTs   295–297
parathyroid adenomas   45, 50, 52, 53, 64, 

66, 70, 250
parotid neoplasms   90
parotid monomorphic adenomas   65
parotid oncocytomas   45, 70
pedigree documentation   469, 474
penetrance   152, 193, 403, 404
– breast cancer   184, 190, 193
– enchondromatosis   454
– endometrial cancer   207
– family cancer syndromes   43, 62, 72, 

74, 76
– FAP   257, 445
– gastric cancer   288, 309
– GISTs   295–297
– Gorlin syndrome   95
– HFE   356, 400
– HNPCC   281
– leukemia   393
– lung cancer   183
– melanoma   411, 412–418
– MRR   239
– MTC   169
– NMTC   176
– ovarian cancer   202
– pancreatic cancer   341
– predisposition   27, 28, 30, 31, 35, 

36
– prostate cancer   210, 215, 216
– RCC   245, 246
– retinoblastoma   140, 147, 441
– risk calculations   474
– schwannomatosis   127
– Wilms tumor   225, 231, 232
penicillamine   359



 526  Index

Perlman syndrome   238, 445
Peutz–Jeghers syndrome (PJS)   55, 61–63, 

257–259, 270–272
– gastric cancer   273, 320, 323, 325
– pancreatic cancer   271, 274, 341
– pharmacogenomics   508
pharyngeal cancer   164
phenotype   8, 11, 30, 31, 88–90, 508
– AAT defi ciency   360, 361
– AFAP   258
– AML   390
– breast cancer   204
– BWS   456
– Carney triad   458
– DNA repair   367
– family cancer syndromes   60–62, 73, 74
– FAP   257–260, 275
– gastric cancer   316, 317, 323, 325
– GISTs   295–298
– Gorlin syndrome   95
– HNPCC   281
– MAP   259
– MAPK–RAS pathway   92, 93
– melanoma   411, 412
– MRR   239, 241
– NF1   127, 129, 130
– ovarian cancer   204
– pancreatic cancer   341, 342, 345, 346
– PJS   270, 347
– predisposition   27, 29, 30, 32, 34
– prostate cancer   215, 216, 218
– RCC   245–248
– Wilms tumor   231
– XP   415, 419, 421
– see also genotype/phenotype correlation
pheochromocytomas   36, 87
– Carney triad   458
– family cancer syndromes   48, 52, 54, 58, 

66, 72, 74
– MTC   170–172, 174
– NF1   124, 126, 131, 132, 449
– RCC   245, 246
phlebotomy   358
pineoblastoma   149
plasmin   8–10
plasminogen activator inhibitors   8, 9–13
platinum   187, 199, 211
pneumothorax   45, 70
Pollitt syndrome   430
poly(ADP–ribose) polymerase (PARP) 

inhibitor   212, 482
polymorphisms   16, 164, 165, 183–185, 

334, 366, 461, 478, 502
– DNA repair   367

– HNSCC   163
– leukemia   382, 390
– LFS   460
– liver tumors   355, 357
– lung cancer   183–189
– melanoma   405, 406
– MRR   234
– pancreatic cancer   345
– predisposition   30, 31
– prostate cancer   211, 215
polyostatic Paget disease   454
polyposis syndromes   62, 309, 312, 313, 

334
– gastric cancer   304, 317, 320, 323, 324, 

325
predictive diagnostics   489–491, 497, 500
predisposition or susceptibility   25–27, 43, 

44, 59–76, 473–483
– brain tumors   112, 113, 124, 132
– breast cancer   26, 28, 30, 178, 187, 216
– BS   441
– children   346
– counseling   457, 469
– endometrial cancer   203
– GISTs   290, 294
– HNPCC   26, 28, 274, 276
– HNSCC   158–160
– leukemia   383, 389, 390, 392–394
– lung cancer   177, 178, 180, 182, 183
– melanoma   401, 402, 404, 406, 407
– MRR   233
– ovarian cancer   201, 204
– pancreatic cancer   336
– prostate cancer   210, 211–217
– RCC   238, 243
– STS   441
– Wilms tumor   232, 233
pregnancy   261, 363
prevention   189, 463, 482
– breast cancer   187, 192–196
– counseling   458, 466, 468, 469
– FAP   260
– lung cancer   183
– melanoma   407
– ovarian and endometrial cancer   206, 207
– prostate cancer   215, 216
primary pigmented (micro) nodular 

adrenocortical disease (PPNAD)   67
primitive neuroectodermal tumors (PNETs)   

59, 69, 76
Pringle Bourneville disease   117
prostate cancer   16, 178, 209–217
– breast cancer   192
– family cancer syndromes   46, 50, 73
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– gastric cancer   304, 310
– GISTs   292
– ovarian cancer   203, 204, 337
prostate specifi c antigen (PSA)   216
prostatectomy   215, 216, 222
Proteus-like syndrome   64, 90, 274
Proteus syndrome (PS)   63, 64, 88, 90, 

274
psychology and psychosocial concerns   

473–483
– counseling   458, 459, 465, 467–469
psychosomatics   489, 491–493
psychotherapy   487, 492, 493, 496, 497
PTEN hamartoma tumor syndrome (PHTS)   

92, 258, 259, 274
– Cowden syndrome   111
– gastric cancer   323, 325
pulmonary chondroma   295
purine   368
pyrimidine   298

q
quantitative multiplex polymerase chain 

reaction (QM–PCR)   155

r
radiation therapy   110, 211, 216, 242, 296, 

508
– AT and NBS lymphoma   383, 385
– brain tumors   109, 110, 112, 130, 136
– endometrial cancer   207
– FAP   260
– GISTs   295
– HNSCC   163
– lung cancer   183
– MRR   239
– prostate cancer   210, 216
– retinoblastoma   147, 150
radiosurgery   116, 138
radioiodine ablation   170
recombination repair (RR)   381
recruitment hypothesis   33
rectal cancer   60, 211, 284
– see also colorectal cancer
recurrence of tumors   488
– Carney triad   458
– FAP   260
– MTC   169
– NMTC   176
– RCC   245
– retinoblastoma   147
– Wilms tumor   231
red cell aplasia   395
red fl ags   28

Reed syndrome   56, 75
renal cancer and renal cell carcinoma (RCC)   

16, 73, 245–251
– breast cancer   193
– children   424
– Cowden syndrome   274
– family cancer syndromes   43–45
– oncocytomas   246
– overgrowth syndromes   87
– parenchymal tumors   251
– prostate cancer   216
– rhabdoid tumors   117
– Wilms tumor   231, 443
renal pelvis cancers   52, 246, 284
respiratory tract tumors   46, 63
– see also lung cancer
retinal angiomas   73
retinal hemomangioblastomas   246
retinoblastoma   55, 69, 147, 413, 444
– children   424
– HNSCC   163
– liver tumors   355
– lung cancer   166, 183
– predisposition   25, 26, 30, 32, 34, 35
retinomas   150, 151
reversion repair (RER)   380
rhabdoid predisposition syndrome   56
rhabdoid tumors   116, 231
rhabdomyosarcoma   48, 51, 54, 55, 75, 89, 

94, 365
– BWS   364, 456
– children   424, 441
– FAP   445
– MAPK–RAS pathway   92
– MRR   239
– NF1   444, 461
rofecoxib   269
Rothmund–Thomson syndrome (RTS)   

71, 97, 460
Rubinstein–Taybi syndrome (RSTS)   97

s
Sabinas syndrome   430
salpingo-oophorectomy   200, 201, 205, 211, 

288
sarcomas   75, 76, 441, 444, 453
– brain tumors   109
– family cancer syndromes   43, 44–48, 50, 

54, 58, 68, 72, 74–78
– gastric cancer   309, 318–324
– GISTs   295–297
– LFS   399, 444
– overgrowth syndromes   87
– XP   415
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schwannoma   114–116, 124, 126, 127, 129, 
130–133, 135

– family cancer syndromes   45–48, 50, 54, 
56, 64, 66, 68

– vestibular (VS)   124, 127, 129, 13, 137
– XP   415
schwannamatosis   116, 125, 126, 129, 132
Schwachman–Diamond syndrome (SDS)   

394
screening   44, 62, 89–92
– breast cancer   184, 190, 191, 194, 197, 

198
– colon cancer   346
– counseling   453, 463, 467
– FAP   347
– FNMTC   169
– gastric cancer   309–324
– HFE   356
– HNPCC   281–284
– MTS   53
– JPS   272
– NPC   166
– pancreatic cancer   335, 340
– prostate cancer   210, 215, 216, 218
– RCC   245–250
– retinoblastoma   147
– Wilson’s disease   358
– XP   415
sebaceous tumors   61
Seckel syndrome   380
selenium   222
serine   8, 417
serpins   10
Sertoli cell tumors   70, 286
severe combined immunodefi ciency 

(SCID)   473, 474
severe congenital neutropenia (SCN)   

417, 418, 420, 429
sex cord tumors with annular tubules 

(SCTAT)   65, 285
sickle cell trait   265
sigmoidoscopy   280, 305
Simpson–Golabi–Behmel syndrome 

(SGBS)   94, 251, 445
single nucleotide polymorphism (SNP)   

194, 232, 426, 433
– lung cancer   173, 175, 192
Sipple syndrome   55
skin cancer   439, 444, 446–450, 452, 453
– Cockayne syndrome   401, 404
– endometrial cancer   218
– family cancer syndromes   45, 46, 52, 54, 

56, 58, 60, 62, 66, 68, 70, 72
– RTS   100

– TTD   421
– XP   415, 419, 421
small bowel cancer   61, 282, 320
– GISTs   295–300
– HNPCC   213, 251, 258, 262, 281, 309
small intestine cancer   50, 63, 65
smoking   163–165, 334, 348, 354, 503
– lung cancer   173, 175, 192
soft tissue sarcoma (STS)   44, 114, 153, 

210, 441, 443, 444
– children   407, 424, 441
– family cancer syndromes   45, 46, 52, 54, 

56, 58, 60, 62, 66, 68, 70, 72
– LFS   399, 444, 460
– neurofi bromatosis   109, 402, 443
sonography   201, 213
– see also ultrasound
Sotos syndrome (SS)   87, 90, 445
spinal neurofi bromatosis (SNF)   128, 143
spinal tumors   130, 441
spindle cell sarcomas   457
squamous cell carcinoma   21, 52, 57, 59
– head and neck   161–166
– RTS   100
– XP   415, 419, 421
statins   138
stomach cancer   341
– breast cancer   170
– endometrial cancer   207, 208
– GISTs   295, 296
– JPS   259
– ovarian cancer   363
subependymal giant cell astrocytoma 

(SEGA)   117, 119, 446
succinate dehydrogenase (SDHB)   248, 295, 

303
suicide gene therapy   504
sulindac   268, 269
sun exposure   418, 422
– see also ultraviolet radiation
survivin   507
surgery   11, 282, 464
– brain tumors   109, 112
– breast cancer   184, 190, 193, 482, 483
– Carney triad   458
– counseling   453, 463, 467
– endometrial cancer   207, 208
– FAP   257, 258, 458, 466
– FNMTC   169
– gastric cancer   11, 288, 309, 310, 315, 322
– GISTs   295–297
– HNPCC   262, 281
– HNSCC   163
– JPS   272
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– MTC   169–171
– neurofi bromatosis   127, 128, 130
– ovarian cancer   189, 435
– pancreatic cancer   341, 342
– PJS   248, 249
– prostate cancer   199, 210
– RCC   245
– retinoblastoma   140
– Wilms tumor   231
sympathetic nervous system tumors   441

t
talin   7, 114
tamoxifen   198–200, 268
Tay syndrome   430
T-cells   39, 383
– lymphoblastic lymphoma (T-LBL)   385
– lymphoma   240, 377, 378, 380
– prolymphocytic leukemia (T-PLL)   410
– receptors   399, 313, 371
telangiectasias   98, 422
– see also ataxia telangiectasia (AT)
telomeres   401, 417, 418, 421, 428
testicular tumors   89, 90, 268
– family cancer syndromes   50, 52, 56, 58, 

64, 66, 68, 70
threonine   8, 429
thrombocytopenia   401
thyroid cancer   91, 170–177, 275, 460, 462
– Cowden syndrome   259, 274, 280
– family cancer syndromes   45, 48–51, 53, 

55, 58, 59, 62–64, 66–68, 70, 71
– FAP   269, 470
– neurofi bromatosis   138
– non-medullary   176, 178, 274, 275
– Wilms tumor   469
– see also medullary thyroid cancer   
thyroid tumors with cell oxyphilia (TCO1)   

176
thyroidectomy   175–177
thymoma   190
thymine   380
tipifarnib   140
toremifene   268
TRAIL receptors   500–502, 503
transferrin receptor (TFR)   356, 357
transitional cell cancers   94, 250–255
trichilemmoma   111
trichodiscomas   45, 70
trichothiodystrophy (TTD)   380, 382, 436
– DNA repair   432, 436, 437, 439, 440, 442
– XP   440, 441
triethylene tetramine (TETA)   359
trisomy 7   247

trisomy 8   399
trisomy 13   239
trisomy 18   239, 460
trisomy 21   393, 398, 399, 460
Triton tumors   475
trypsin   348, 359
tuberin   117, 134, 247
tuberous sclerosis (TS)   33, 119, 120, 134, 

247, 459, 460
tuberous sclerosis complex (TSC)   

58, 72–74, 247, 251
tumor necrosis factor (TNF)   510, 511
Turcot syndrome   

59, 63, 119, 120, 257, 258, 260, 261
– children   458
– family cancer syndromes   59, 62, 63, 

71
– predisposition   34
Turner syndrome   460
twin studies   184
“two-hit” hypothesis   32, 33, 43, 89, 317, 

388, 400, 442
– NF1   131, 133
– predisposition   25, 31–34
– Wilms tumor   231
tyrosine   362, 363, 366, 399
tyrosine kinase (TK)   294, 300, 511–513
tyrosinemia   362, 363, 459, 460

u
ultrasound   94, 175, 176, 201, 285, 319, 

350
– BWS   364
– overgrowth syndromes   88–91
– RCC   244, 245, 248, 250
– transvaginal (TVU)   213, 285
ultraviolet radiation (UV)   414–416, 

431–433
– XP   424, 425, 431
uniparental disomy (UPD)   236, 398–400, 

455
– overgrowth syndromes   88, 89
u-PA system   6, 8, 9–11, 13, 14
u-PAR system   6, 8–10, 11–13, 15
ureter cancer   64, 249, 281, 286
urinary cancer   44, 249, 280, 286
urine   244, 245, 250, 358, 359
urogenital tumors   46, 62, 286
urothelial cancer   207, 208, 249, 250
uterine cancer   56, 63, 199, 484

v
vascular tumors   35
vincristine   241
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vinyl chloride   355
vitronectin   4, 7, 8, 10
von Hippel Lindau (VHL) syndrome   

120–123, 138, 244
– family cancer syndromes   59, 74–75
– predisposition   26, 34
– RCC   244, 245, 247, 249–251
von Recklinghausen disease   55, 297

w
Wagenmann–Froboese syndrome   54
Watson syndrome   129
Weaver syndrome (WS)   90, 91
Werner syndrome (WS)   54, 60, 71, 72, 

379, 460
Wilms tumor   16, 66, 231–241, 247, 361, 

395, 457
– BWS   459–461
– children   459, 457, 459–461
– family cancer syndromes   46, 50, 51, 66, 

74, 76
– overgrowth syndromes   88–91
– predisposition   26, 32

Wilms tumor–aniridia–urogenital 
abnormalities–mental retardation 
(WAGR)   231, 232, 235, 236

– children   457
Wilson’s disease   359, 360
Wiskott–Aldrich syndrome   459

x
xanthoma   364
xeroderma pigmentosum (XP)   

60, 187, 430, 431, 437–443
– Cockayne syndrome   443–446
– DNA repair   377, 378, 437–443
– NER pathway   446–448
– plus neurological abnormalities   441–443
– predisposition   26, 30, 35
– TTD complex   445, 446
X-ray cross complementing group 1 

(XRCC1)   187, 188

z
zinc   360
Zollinger–Ellison syndrome   66




