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thrombogenic factors in, 35, 35t
triangulation technique of, 34, 34f

Angiography
in breast reconstruction, 62–64, 64f–65f
in lower limb reconstruction, 109–110
preoperative, 32, 44, 45–48

Angiosome, 267
Angiotome, 267, 268f
Ankle defects, 109

burn injuries, 669–670
Antecubital fossa

access, 116–117, 118f
anatomy, 116, 116f
burn injuries of, 669

Anterior tibial artery, 120
access, 120, 122f
anatomy, 120, 121f–122f

Anterograde flow, 29
Anterolateral thigh (ALT) flap

for abdominal wall reconstruction, 171, 173, 175, 176
for cheek reconstruction, 92
free, 163–168

classification of, 163
clinical perspectives on, 167
fasciocutaneous, raising, 163–165, 164f–165f
for head and neck reconstruction, 167, 168f
hints and tips on, 167–168
important anatomical structures and, 167
patient positioning for, 163
suprafascial, raising, 165–167, 166f–167f
surface markings for, 163, 163f
vascular pedicle of, 163

for lip reconstruction, 96
for lower limb reconstruction, 109, 110, 111
for oropharyngeal reconstruction, 98, 100f–101f
pedicled, 169–178

anatomy and, 169–170, 169f–170f, 176
classification of, 169
clinical perspectives of, 176
closure of donor site, 175
dissecting perforators of, 171
fasciotomy for, 171, 172f
harvest of, 173
hints and tips on, 176–178
identifying perforators for, 171, 172f
lateral incision for, 172, 173f
medial incision for, 171, 171f
muscle taken with, 173, 173f
patient positioning for, 169
postoperative management of, 175
preparing limb for, 171
raising, 171–176
split-thickness allograft for, 175
subcutaneous tunnel for, 173–175, 174f–176f

A
Abbé or lip switch, 95, 553, 553f, 576, 576f
Abdomen, keystone flaps for, 303–309, 309f, 311, 314f
Abdominal flap. See also Rectus abdominis muscle flap; 

Transverse rectus abdominis musculocutaneous 
(TRAM) flap

for breast reconstruction, 59–64, 502–524
for perineal reconstruction, 69–71, 540–545

Abdominal muscle function, TRAM flap and, 511–512
Abdominal wall reconstruction

ALT flap for, 171, 173, 175, 176
rectus femoris muscle flap for, 423

Abdominoperineal wound dehiscence, SGAP flap for, 446–448, 
448f–450f

Acellular dermal matrix (ADM), in breast reconstruction, 53, 56, 
57f–59f

Acland’s technique, for end-to-side anastomosis, 37f
Adjunctive wound healing techniques, 26–28
Advancement flaps, 15, 15f–17f

bipedicle, 15, 16f–17f
for burn injuries, 664–665
cheek, for nasal reconstruction, 587–590
for cheek reconstruction, 89, 90f–91f, 95
dorsal, for nasal reconstruction, 592–593
keystone, 268, 269f
for lip reconstruction, 95
pectoralis major muscle, 377–378, 378f, 381
single pedicle, 15, 16f
for upper face reconstruction, 82, 85
V-Y, 15, 17f, 70, 71
Y-V, 15

Aesthetic reconstruction, facial. See Facial reconstruction, 
aesthetic

Alar crease restoration, 598–600, 600f
Allograft, skin, 10
Alloplastic implants, for ear, 88
ALT. See Anterolateral thigh (ALT) flap
Amputation

lower limb
free flap loss and, 112
reconstruction vs., 104–107, 107t

in mission setting, 681
Anastomosis, 33–35. See also specific flaps and procedures

alignment of, 29
closure procedure for, 35
definition of, 29
diameter discrepancies in, 35, 36f–37f
end-to-end, 35, 36f
end-to-side, 35, 37f
fish-mouth technique of, 35, 36f
patency test of, 35, 38f
preparing vessels for, 33, 33f
successful, healing of, 40
technical principles of, 34–35

Note: Italic f and t indicate figure and table, respectively.
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Breast reconstruction, 52–67
adjuvant therapy and, 66
algorithms for, 53t, 54f–55f, 62, 64t
assessment for, 52
autologous, 53, 53t, 58–66

abdominal flaps for, 59–64
advantages of, 59
algorithm for selecting flaps in, 62, 64t
alternative donor sites for, 64–66
clinical cases of, 206, 207f–208f
DIEP flap for, 55f, 59, 60–62, 61f–63f, 62t, 64t, 194–203, 

206, 207f
gracilis flap for, 239–240, 240f
IGAP flap for, 64
intraoperative imaging in, 62–64, 65f
latissimus dorsi flap for, 55f, 58–59, 359, 360f, 363–365, 

365f–366f
latissimus dorsi flap for, muscle-sparing, 650–656, 656f
morbidities associated with, 60–62, 62t
pectoralis major muscle flap for, 55f
preoperative imaging for, 62, 64f
SGAP flap for, 64, 66f, 205–206, 206f, 208f, 434, 437–439, 

437f–445f, 448–451
SIEA flap for, 55f, 59, 62, 63f, 64t, 205–206, 208f
TDAP flap for, 474–475, 477f
TMG/TUG flap for, 55f, 64–66, 491, 491f
TRAM flap for, 52, 55f, 59–62, 60f–61f, 62t, 64t
TRAM flap for, free, 514–524, 523f–524f
TRAM flap for, pedicled, 502–513

benefits of, 52
bilateral, 512
burn injuries, 668
decision making in, 53t, 54f–55f, 66
delayed-immediate, 66, 512–513
expander/implant (prosthetic), 53–58, 53t

acellular dermal matrix in, 53, 56, 57f–59f
complications of, 56–58
device location in, 56, 57f–58f
one-stage, 53, 56, 56f
partial muscle coverage in, 53f, 56, 58f
total muscle coverage, 56, 57f
two-stage, 53–56, 53f–54f, 58f–59f

keystone flaps for, 309–310, 310f
options for, 52–65, 54f–55f
recipient vessel in, internal mammary, 129–140, 194–196, 

516, 517f
anastomosis setup for, 131, 135f, 196, 197f
controlled posterior perichondrial elevation for exposure, 

131, 134f
for DIEP flap, 194–196, 196f
dissection with rib cartilage excision, 129–131, 130f–135f
important considerations and pitfalls, 140
intercostal muscles in, 137, 137f–138f
intercostal space for, 131–137, 135f–136f
perforator dissection, 137, 140f
rib-sparing dissection, 131–137, 135f–138f, 194–196, 196f
for SIEA flap, 205–206
surgical technique, 129–137

recipient vessel in, thoracodorsal, 141–146
axillary dissection for exposure, 142, 142f–143f
axillary microsurgical platform and setup, 144, 144f–145f
experience and philosophy, 141
nesting of abdominal flap on chest wall, 144–146, 145f–146f
surgical technique, 141–146
thoracodorsal dissection and transection, 142
triangular exposure, 142, 144f

surgeon’s goal in, 53
Bridge flap, for eyelid reconstruction, 87–88

surface markings for, 169–170, 170f–172f
tension-free zone for, 175
vascular pedicle of, 169, 169f, 172, 176, 177f

for perineal reconstruction, 69–71, 70f–75f, 169–178, 174f, 
176f–178f

for scalp reconstruction, 82
for temple reconstruction, 85

Anticoagulation, in microsurgery, 38, 39t
Approximators, microsurgical, 30f
Arc flap. See Keystone flaps
Areolar sparing mastectomy, 53, 56
Arm free flap, lateral. See Lateral arm free flap
Arm reconstruction, keystone flaps for

clinical perspectives on, 327, 327f–329f
design of, 322–323, 322f–323f
vascular pedicle and blood supply for, 319–320, 319f

Articulated arm technique, in stereotaxy, 48–49
Aspirin, for anticoagulation, 39t
Auricular flap, posterior, 88, 89f
Autogenous transplantation, 29
Autograft, skin, 10
Axial pattern flaps, for burn injuries, 665
Axilla, blood supply of, 301
Axillary burn injuries, 669

B
Back, keystone flaps for, 302, 306f–308f, 313f,  

315f–317f
Behan, Felix, 267
Bilateral rotation flaps, 19, 20f–21f
Bilobed flaps, 19, 22f–24f

for nasal reconstruction, 22f–24f, 92, 93f, 582–584
anatomy and, 584
classification of, 582
clinical perspectives on, 583f, 584
donor site closure, 583f, 584
first lobe placement, 584
graft site preparation for, 582, 583f
hints and tips on, 584
patient positioning for, 582
raising, 582–584, 583f
second lobe placement, 583f, 584
surface markings of, 582, 583f
vascular pedicle of, 582

Bilobed split latissimus dorsi flap, 353
Bipedicle advancement flap, 15, 16f–17f
Bishop-mitre flap, 92
Blood flow measurement, for flap monitoring, 149–150
Bolster dressing, 9, 11f
Bone grafts, free vascularized, for spinal reconstruction, 

644–649
approaches in, 644
cervical spine, 645–646, 646f
cervicothoracic and thoracic spine, 646–647, 646f–647f
double barrel fibula strut for, 645, 645f, 647f
indications for, 644, 644f
lower thoracic and thoracolumbar spine, 647
lumbar spine, 647–648, 647f–648f
osteotomy for, 645, 645f
planning for, 644–645
postoperative monitoring of, 648–649
surgical technique for, 645, 645f
vascular pedicle of, 645

Brachial artery, 115–116
access, 116, 116f, 117f
anatomy, 115, 115f

Brachioradialis tendon, vascularized graft, 626
Breast conservation therapy (BCT), 52
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patient age and, 88–89
radial forearm flap for, 558–561, 559f–560f
rotation advancement flap for, 89, 90f–91f
rotation flap for, 19, 22f
submental artery flap for, 92
temporoparietal scalp flap for, 558, 558f

Chemical leeching, of TRAM flap, 513
Chest

anterior
blood supply of, 297
keystone flaps for, 309–310

upper lateral, blood supply of, 301
Chimeric flaps, 41
Chin, as facial subunit, 549, 549f
Chin, subunits of, 5, 6f–7f
Circulation, for flaps, 12
Circumflex scapular artery

access, 128
anatomy, 128, 427–428, 427f, 428f
in parascapular cutaneous axial flap, 621

Circumflex scapular artery perforator (CSAP) flap, 427–433
anatomy and, 427f, 428, 428f
classification of, 427
clinical perspectives on, 433
patient positioning for, 428–429
raising, 429–432, 432f–433f
size of, 429
surface markings of, 428, 429f
vascular pedicle of, 427–428, 427f

Clamps, microsurgical, 31
Clinical bedside monitoring, of flaps, 147, 149, 149t
Closure, direct, 5–9. See also Suture(s)
Coaptation

definition of, 29
microneural, 38

Color Doppler ultrasound, for flap monitoring, 150
Composite graft, conchal

anatomy and, 605
classification of, 605
clinical perspectives on, 605–607, 606f
donor site closure, 605, 606f
graft site preparation for, 605
hints and tips on, 605
for nasal reconstruction, 605–607, 606f
patient positioning for, 605
raising, 605, 606f
surface markings of, 605
vascular pedicle of, 605

Computed tomographic angiography (CTA), 44, 45–47, 45f
for breast reconstruction, 62, 64f
for lower limb reconstruction, 109–110

Computed tomography, multidetector, 45
Conchal cartilage graft, 597, 597f–598f
Conchal composite graft

anatomy and, 605
classification of, 605
clinical perspectives on, 605–607, 606f
donor site closure, 605, 606f
graft site preparation for, 605
hints and tips on, 605
for nasal reconstruction, 605–607, 606f
patient positioning for, 605
raising, 605, 606f
surface markings of, 605
vascular pedicle of, 605

Contiguity, of flaps, 13
Continuous sutures, 6, 9, 9f
Contour, of flaps, 13, 550

Buoy flaps, jejunal, 265, 266f
Burn injuries, 664–672

ankle and foot, 669–670
antecubital fossa, 669
axillary, 669
breast, 668
debridement of, 671
epidemiology of, 664
flaps for, 664–672

advancement, 664–665
axial pattern, 665
complications and failure, reducing rates of, 671
free, 665–666, 667f–668f
indications for, 664, 665
pedicled, 665–666, 666f
postoperative monitoring of, 671
Quaba, 642, 643, 643f
timing for, 670–671
Z-plasty, 664–665

hand, 642, 643, 643f, 669
head and neck, 666–668
hip, knee, and lower leg, 669–670
lower limb, 669–670, 684–689
microvascular surgery for, applications of, 665
in mission setting, 673f
peroneus brevis muscle flaps for, 684–689
primary and secondary reconstruction in, 665, 670–671
thrombosis in, 671
upper limb, 669
vascular preoperative imaging in, 671

Buttocks
blood supply of, 301
keystone flaps for, 301, 315f–317f

C
Carotid artery, external

anatomy of, 125–127, 125f
dissection of, 127, 127f

Cartilage grafts
conchal, 597, 597f–598f
for ear reconstruction, 88
for nasal reconstruction, 92, 94f

Celsus, 104f
Cervical spine, free vascularized bone graft for, 645–646, 646f
Cervicosubmental island (CSI) flap, 330, 334f, 338f–339f
Cervicothoracic spine, free vascularized bone graft for, 646–647, 

646f–647f
Cheek, as subunit of face, 5, 549, 549f
Cheek advancement flap

anatomy and, 590
classification of, 587
clinical perspectives on, 590
donor site closure, 589f, 590
graft site preparation for, 587
hints and tips on, 590
for nasal reconstruction, 587–590
patient positioning for, 587, 588f
raising, 588f–589f, 589–590
surface markings for, 587, 588f
vascular pedicle of, 587

Cheek reconstruction, 88–92
anterior-based angle rotation cheek flap for, 557–558, 557f–558f
fibula flap for, 569–579, 569f–570f
free tissue transfer for, 92
illustrative case reports of, 550–562, 569–579
lip reconstruction with, 95
local flaps for, 88–92
median forehead flap for, failed, 573–579, 574f
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Dental implants, osteointegrated, 570, 570f, 573, 573f
Dermis, 4–5, 4f
Desault, Pierre-Joseph, 104f
Dextrans, 39t
DIEP. See Deep inferior epigastric artery perforator (DIEP) flap
Direct closure, 5–9. See also Suture(s)
DIRT. See Dynamic infrared thermography
Distant flaps

free, 13
for head and neck reconstruction, 79
pedicled, 18

Dog ears, in suturing, 6, 9, 10f
Doppler flowmetry, laser, for flap monitoring, 150
Doppler probe, Cook–Swartz implantable, 154–155, 154f
Doppler ultrasound, 44–45, 44f, 45f

handheld, for flap monitoring, 149–150
Dorsal advancement flap

anatomy and, 592
classification of, 592
clinical perspectives on, 593, 593f
donor site closure, 592, 593f
graft site preparation for, 592, 593f
hints and tips on, 593
for nasal reconstruction, 592–593
patient positioning for, 592
raising, 592
surface markings of, 592, 593f
vascular pedicle of, 592

Dorsalis pedis artery, 122–124
access, 124, 124f
anatomy, 124, 124f
in dorsalis pedis flap, 628

Dorsalis pedis flaps, 628–632
anatomy and, 631
classification of, 628
clinical perspectives on, 631
donor site reconstruction, 631
fascial, 632
for hand reconstruction, 628, 629f, 631
for head and neck reconstruction, 628
hints and tips on, 632
innervation of, 628, 631f
for lower limb reconstruction, 628
osteocutaneous, 632
for palate defects, 631
patient positioning for, 628
raising, 628–631, 630f–631f
surface markings of, 628, 630f
variations in, 632
vascularized tendon graft with, 632
vascular pedicle of, 628

Dorsal metacarpal artery (Quaba) flap, 641–643
Dorsal metatarsal flap, 642–643, 642f
Dorsal scapular vessels, in trapezius flaps, 526, 527,  

529, 533
Double barrel fibula strut, 645, 645f, 647f
Double barrel flap, for mandible reconstruction, 96
Double keystone flaps, 268, 269f
Dufourmentel flap, 17f, 19
Dynamic infrared thermography (DIRT), 49–51, 50f, 151

E
Ear reconstruction, 88, 89f

burn injuries, 668
temporoparietal fascial flap for, 500, 500f

EFACS. See Extended facial artery cheek (EFACS) flap
Elbow reconstruction, keystone flaps for

design of, 323–324, 324f–325f
vascular pedicle and blood supply for, 320

Contrast-enhanced ultrasound (CEUS), for flap monitoring, 155
Contrast medium, 46
Cook–Swartz implantable Doppler probe, 154–155, 154f
Cormack and Lamberty classification, of fasciocutaneous flaps, 14t
Crane principle, 13
Creep, 12, 275, 275f, 293, 331
Critical ischemia time, 39
Cross leg flap, 112
CSAP. See Circumflex scapular artery perforator (CSAP) flap
CSI. See Cervicosubmental island (CSI) flap
CTA. See Computed tomographic angiography
Cultural sensitivity, in mission setting, 681
Cutler–Beard flap, for eyelid reconstruction, 87–88

D
DCIA. See Deep circumflex iliac artery (DCIA) flaps
Deep circumflex iliac artery (DCIA) flaps, 179–183

anatomy and, 179, 179f–181f, 181
classification of, 179
clinical perspectives on, 182
conversion to TRAM flap, 203
hints and tips for, 182
for mandible reconstruction, 182, 183f
patient positioning for, 179
raising, 179–182, 182f
skin flap of, 179
surface markings for, 179, 181f, 183f
variations in, 182
vascular pedicle of, 179

Deep inferior epigastric artery, 301
in rectus abdominis muscle flap, 405–406, 405f
in TRAM flap, 514

Deep inferior epigastric artery perforator (DIEP) flap, 184–203, 514
for breast reconstruction, 55f, 59, 60–62, 61f–63f, 194–203

additional venous drainage for, 196–197
algorithm for selecting, 62, 64t
anastomosis setup for, 196, 197f
clinical case of, 206, 207f
inset of, 197–199, 198f–200f
morbidities associated with, 60–62, 62t
preparation of recipient area for, 194, 195f–196f
recipient vessel exposure for, 194–196, 196f

caudal dissection of pedicle for, 192, 192f–194f
classification of, 184
donor site closure, 199, 201f–203f
inferior incision and SIEV identification for, 186–189, 189f
infiltration of abdominal incisions for, 185, 187f
optimization of, 203
patient positioning for, 184
perforator identification and dissection for, 189–191, 190f–192f
for perineal reconstruction, 72
preoperative angiography for, 45–46, 47f
preoperative perforators assessment for, 185, 186f
raising, 185–203
surface markings for, 185, 187f
umbilical, superior, and lateral incisions for, 186, 188f
vascular pedicle of, 184, 184f–185f

Deep inferior epigastric perforator, 301
Deglutition, mandible reconstruction and, 96
Delayed-immediate breast reconstruction, 66, 512–513
Deltopectoral flaps

classification of, 210
clinical perspectives on, 213
delayed, 210
for head and neck reconstruction, 210–213, 213f
patient positioning for, 210
raising, 210, 211f–212f
surface markings for, 210
vascular pedicle for, 210
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aesthetic, 549–581
contour in, 550
defect analysis for, 549–550
goals of, 549
ideal donor tissues for, 550
illustrative case reports of, 550–579
principles of, 549–550
reconstructive “elevator” for, 550
single-flap, limitations of, 550
staging of, 550

burn injuries, 667–668
as cornerstone of plastic surgery, 549
facial artery perforator flaps for, 550–553, 551f–553f,  

614–617, 616f–617f
flaps for, 28f
gracilis flap for, 242f
historical perspective on, 549
keystone flaps for, 330–342
lower face, 93–96
middle face, 87–93
upper face, 82–85

Facial subunits, 5, 6f–7f, 549, 549f
FACS. See Facial artery cheek subunit (FACS) flap
Failure, flap

burn injuries, reducing rate of, 671
free flap, management of, 42–43
lower limb, and amputation, 112
median forehead, in cheek reconstruction, 573–579, 574f
radial forearm, in for nasal reconstruction, 567–573, 569f
success vs., 147

FAMM. See Facial artery musculomucosal (FAMM) flaps
FAP. See Facial artery perforator (FAP) flap
Fascial flap. See also specific procedures

dorsalis pedis, 632
lateral arm, 347
temporoparietal, 493–500

Fasciocutaneous flaps, 25, 28f. See also specific flaps
anterolateral thigh, raising, 163–165, 164f–165f
circulation for, 12
Cormack and Lamberty classification of, 14t
for forehead reconstruction, 82
keystone, 267–281
for lower leg reconstruction, 104, 108, 109, 111
radial forearm, 394–404
ulnar artery forearm, 535–539

Fat necrosis, TRAM flap and, 512
Fibronectin, 4
Fibula flaps

double barrel strut, 645, 645f, 647f
for mandible reconstruction, 79, 96, 97f–98f, 221, 222f
for oromandibular full-thickness defects, 657–660

double skin paddle, 658, 659f, 660
perforators of, 658–660, 659f–660f
postoperative morbidity with, 661–662
single skin paddle, 657, 657f, 658
single skin paddle with de-epithelialized bridge, 657, 658, 

658f
soleus inclusion in, 659–660, 660f

osteomyocutaneous
for nasal and cheek reconstruction, 569–579, 569f–570f
surface markings of, 569, 569f

osteoseptocutaneous, 214–223
anatomy and, 221
anterior incision for, 217f, 219–220
classification of, 214
clinical perspectives on, 221
dissection order for, 214, 214f–216f
donor site closure, 221
hints and tips on, 221

End-to-end anastomosis, 35, 36f
End-to-side anastomosis, 35, 37f
Epidermis, 4, 4f
Estlander–Abbe flap, 557–558, 557f–558f
Extended facial artery cheek (EFACS) flap, 330, 331, 333
Extensor tendon, vascularized graft, 632
External carotid artery

anatomy of, 125–127, 125f
dissection of, 127, 127f

Eye(s), subunits of, 5
Eyelid reconstruction, 87–88

facial artery perforator flap for, 617
large defects

anterior lamella, 87–88
posterior lamella, 88

small defects, 87

F
Face transplantation, facial alloflaps for, 608–613

classification of, 608
clinical perspective on, 612
composite craniomaxillofacial disjunction of, 611
donor preparation for, 609
facial nerve dissection for, 610
hints and tips for, 612–613
lateral and inferior incisions for, 610
neurovascular pedicle for, 608
osteotomies for, 611, 611f
patient positioning for, 608
perfusion and preservation of, 612
raising, 609–612
superior incision, for midfacial flaps, 609–610
superior incision, for pan-facial flaps, 609
surface markings of, 608–609, 609f
vascular pedicle dissection for, 610, 610f
vascular pedicle ligation for, 612, 612f

Facial artery, 125–126
access, 125–126, 126f
anatomy, 125, 126f

Facial artery cheek subunit (FACS) flap, 330, 331, 333, 335f–337f, 
339, 339f–341f

Facial artery musculomucosal (FAMM) flaps, 618–620
anatomy and, 620
classification of, 618
clinical perspectives on, 620
hints and tips on, 620
patient positioning for, 618
raising, 618–620, 619f
surface markings of, 618, 618f
variations in, 620
vascular pedicle of, 618

Facial artery myomucosal flap, for nasal lining, 92
Facial artery perforator (FAP) flap

anatomy and, 615
classification of, 614
clinical perspectives on, 615, 616f–617f
donor site closure, 615, 616f
for eyelid reconstruction, 617
hints and tips on, 617
inset of, 615, 616f
for lip reconstruction, 550–553, 551f–553f
patient positioning for, 614
for perioral soft tissue defects, 614–617
raising, 614–615, 614f, 615f
surface markings of, 614
variations in, 617
vascular pedicle of, 614

Facial nerve dissection, 610
Facial reconstruction. See also specific facial anatomy
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groin/SCIP flap for, 246–247, 247f–249f
keystone flaps for, 291, 292f
reverse sural flap for, 467–468, 467f–468f

Forceps, microsurgical, 29, 30f
Forearm flaps

radial, 394–404, 624–627
anatomy and, 399, 605, 625–626
for cheek reconstruction, 92, 558–561, 559f–560f
classification of, 394, 603, 624
clinical perspectives on, 399, 604f, 605, 626, 626f
donor site closure, 399, 401f, 605
graft site preparation for, 603, 604f
for hand reconstruction, 626, 626f, 627f
hints and tips on, 605, 626
incision and suprafascial harvest, 395, 396f
for lip reconstruction, 96
for mandible reconstruction, 96
for nasal reconstruction, 558–566, 559f–560f, 564f–565f, 

603–605, 604f
for nasal reconstruction, failed, 567–573, 569f
for oral cavity reconstruction, 98–102, 99f–100f
patient positioning, 395
patient positioning for, 603, 624
for phallus reconstruction, 72, 77f
raising, 395–399, 395f–400f, 604f, 605, 624–625, 625f
recipient vessels for, 603
for scalp reconstruction, 82, 626, 626f
surface markings of, 395, 395f–396f, 558–559, 559f, 

563–564, 564f, 605, 624, 624f
for temple reconstruction, 85, 86f–87f
for tongue reconstruction, 401, 402f–403f
variations in, 626, 627f
vascularized tendon graft with, 626, 627f
vascular pedicle of, 394, 394f, 395–399, 397f–400f, 603, 624

ulnar artery fasciocutaneous, 535–539
anatomy and, 538
classification of, 535
clinical perspectives on, 538, 538f
donor site closure, 538
hints and tips on, 539
innervation of, 535
limb preparation for, 535–536
patient positioning for, 535
radial forearm flap vs., 538
radial incision for, 536
raising, 535–538, 536f–538f
retrograde pedicle dissection for, 537, 537f
surface markings of, 535, 535f–536f
ulnar incision for, 536, 536f–537f
variations in, 539
vascularity of, checking, 538, 538f
vascular pedicle of, 535

Forearm reconstruction
bilateral rotation flap for, 21f
burn injuries, 669
keystone flaps for

design of, 323–324, 324f–325f
vascular pedicle and blood supply for, 319–322, 320f

Forehead, as facial subunit, 5, 549, 549f
Forehead flap

failed median, 573–579, 574f
for nasal reconstruction, 553–555, 553f–556f, 565–567, 565f–567f
paramedian (See Paramedian forehead flap)

Forehead reconstruction, 82
bilateral advancement flap for, 16f–17f
fasciocutaneous flap for, 82
rotation flap for, 19, 21f
skin grafts for, 82, 84f–85f

Forehead w-plasty, 26f

interosseous membrane division for, 217f–218f, 220
intramuscular vessels for, 220
limb preparation for, 219
muscle detachment for, 217f–218f, 220
osteotomies for, 218f, 220
patient positioning for, 214
posterior incision for, 217f–218f, 220
raising, 219–221
retrograde pedicle dissection for, 218f–219f, 221
surface markings for, 214–219, 217f–219f
vascularity of, checking, 219f, 221
vascular pedicle of, 214, 214f–215f

for spinal reconstruction, 644–649
Fibular (peroneal) artery, reverse sural flap, 460, 460f
Fiducial marking, in stereotaxy, 48–49, 48f
Fish-mouth technique, of anastomosis, 35, 36f
Five-flap plasty, 25
Flap(s), 12–28. See also specific flaps and procedures

advancement, 15, 15f–17f
bilobed, 19, 22f–24f
circulation for, 12
classification of, 12, 14t, 15f
composition of, 12–13
contiguity of, 13
contour of, 13, 550
Crane principle for, 13
definition of, 12
facial, various, 28f
failure, success vs., 147
fascicutaneous, 25, 28f
five-flap plasty, 25
four-flap plasty, 25
free, 25–26, 29, 40–43, 41t
interpolation, 19–25
jumping man, 25, 27f
in mission setting, 673–683
monitoring of, 42, 147–160

blood flow measurement for, 149–150
challenges in, 148, 149
clinical bedside, 147, 149, 149t
history of, 147f
implantable probes for, 152–155
injectable agents for, 155
invasive techniques for, 147, 148f, 152–155
microdialysis for, 152, 152t, 153f
noninvasive techniques for, 147, 148f, 149–152
oxygenation measurement for, 150–151
routine for, 149
skin paddle for, 148
temperature measurement for, 151, 152
variations in, 147–148
visual assessment for, 151–152

muscle, 25–26
perforator, 26, 41
planning, preoperative imaging for, 44–51
rotation, 19, 20f–22f
transposition, 15–19, 17f–19f
types of, 15–26
workhorse, 677, 678t–679t
W-plasty, 25, 26f
Z-plasty, 25, 25f, 26t, 664–665

Flow, anterograde or retrograde, 29
Flowmetry, laser Doppler, for flap monitoring, 150
Flow-through, 29
Fluorescent angiography, in breast reconstruction, 62–64, 65f
Fluorometry, for flap monitoring, 155
Foot reconstruction

burn injuries, 669–670
dorsal metatarsal flap for, 642–643, 642f
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Glabellar flap
anatomy and, 592
classification of, 590
clinical perspectives on, 592, 592f
donor site closure, 591f, 592
graft site preparation for, 590
for nasal reconstruction, 567, 568f, 590–592
patient positioning for, 590
raising, 590–592
surface markings of, 590, 591f
vascular pedicle of, 590

Gluteal arteries, 301
Gluteal artery flaps. See Inferior gluteal artery myocutaneous 

flap; Superior gluteal artery perforator (SGAP) flap
Gluteal thigh flaps, 376–377, 389–390

anatomy and, 377, 390
for breast reconstruction, 64, 66f
donor site closure, 376, 389
patient positioning for, 376, 389
for perineal reconstruction, 69–71
raising, 376, 377f, 389, 390f
surface markings of, 376, 389
vascular pedicles of, 376, 389

Godina, Marco, 104f, 107–108
Gracilis muscle flap, 230–242

anatomy and, 239
for breast reconstruction, 239–240, 240f
classification of, 230
clinical perspectives on, 239–240, 240f–242f
donor site closure, 237–238, 239f
for facial reconstruction, 242f
hints and tips on, 240
incision for, 231–232, 234f–236f
limb preparation for, 231
for lip reconstruction, 96
for lower limb reconstruction, 110
muscle detachment for, 233–234, 238f
myocutaneous, 70–71, 72f, 73f, 240
patient positioning for, 230, 231f
perforator vessels for, 230
raising, 231–238
retrograde pedicle dissection for, 232–233, 237f
skin paddle techniques for, 238–239
surface markings for, 230–231, 231f–233f
transverse myocutaneous (See Transverse myocutaneous 

gracilis (TMG) flap)
for vaginal reconstruction, 241f
vascularity of, checking, 234
vascular pedicle for, 230
vessel ligation for, 234–237, 238f

Groin flap, 243–249
anatomy and, 246
assessing and preparing recipient site for, 244–245
classification of, 243
clinical perspectives on, 246–247, 247f–249f
donor site closure, 246
elevation in deep fascial plane, 245, 245f
hints and tips on, 250
for lip reconstruction, 96
for oromandibular full-thickness defects, 660–661, 661f
patient positioning for, 243
for perineal reconstruction, 70, 71, 72
raising, 244–246
retrograde pedicle dissection for, 246, 246f
surface markings for, 244, 244f
vascular pedicle of, 243, 243f
vessel identification in, 246, 246f

Gustilo–Anderson classification, of tibial fractures, 106,  
106t

Four-flap plasty, 25
Free flaps, 25–26, 29, 40–43. See also specific flaps and procedures

chimeric, 41
clinical observation of, 42
distant, 13
failing, management of, 42–43
failure, success vs., 147
free style, 42
innervated, 42
monitoring of, 42, 147–160

blood flow measurement for, 149–150
challenges in, 148–149
clinical bedside, 147, 149, 149t
history of, 147f
implantable probes for, 152–155
injectable agents for, 155
invasive techniques for, 147, 148f, 152–155
microdialysis for, 152, 152t, 153f
noninvasive techniques for, 147, 148f, 149–152
oxygenation measurement for, 150–151
routine for, 149
skin paddle for, 148
temperature measurement for, 151, 152
variations in, 147–148
visual assessment for, 151–152

perforator, 41
prefabrication, 42
workhorse, 40, 41t

Free skin graft, 10f–11f
Free style flaps, 42
Free tissue transfer, 29, 40–43. See also Free flaps

endoscopic techniques in, 42
historical milestones in, 40, 40t
improving design and reducing morbidity in, 41–42
monitoring in, 42
patient selection criteria for, 41
refinements in, 41–42
supramicrosurgery in, 41–42

Free vascularized bone grafts
advantages of, 644
for spinal reconstruction, 644–649

approaches in, 644
cervical spine, 645–646, 646f
cervicothoracic and thoracic spine, 646–647, 646f–647f
double barrel fibula strut for, 645, 645f, 647f
indications for, 644, 644f
lower thoracic and thoracolumbar spine, 647
lumbar spine, 647–648, 647f–648f
osteotomy for, 645, 645f
planning for, 644–645
postoperative monitoring of, 648–649
surgical technique for, 645, 645f
vascular pedicle of, 645

FTSG. See Full thickness skin graft
Full thickness skin graft (FTSG), 10, 10f

G
Gastrocnemius flap

anatomy and, 224, 225f–227f
classification of, 224
clinical perspectives on, 228
hints and tips on, 228–229
for lower limb reconstruction, 109, 228–229, 229f
medial, 224, 228f
patient positioning for, 224
raising, 224, 228f
surface markings for, 224
variations in, 228
vascular pedicle of, 224
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I
ICAP. See Intercostal artery perforator flap
Iliac crest flap

for mandible reconstruction, 96
for oromandibular full-thickness defects, 660–661, 661f, 

662f
for spinal reconstruction, 644, 648

Illumination, in microsurgery, 29, 29t
IMA. See Internal mammary artery
Implantable probes, for flap monitoring, 152–155
Indocyanine green (ICG) dye, 64, 65f
Inferior gluteal artery, 301
Inferior gluteal artery myocutaneous flap, 251–258

anatomy and, 257
classification of, 251
clinical perspectives on, 257, 257f–259f
dissection of fascia lata for, 254, 254f–255f
dissection of gluteus maximus inferior edge for, 252, 253f
dissection of main inferior gluteal artery for, 254
division of descending branch for, 254, 255f
donor site closure, 254
hints and tips on, 257–258
inferior incision for, 252, 252f
inset of, 254–257, 256f, 257f
patient positioning for, 251
raising, 252–257
superior incision for, 252, 253f
surface markings for, 251–252, 252f
vascular pedicle of, 251, 251f

Inferior gluteal artery perforator (IGAP) flap, for breast 
reconstruction, 64

Inflammation, in wound healing, 3, 3f
Infrared thermography, dynamic, 49–51, 50f, 151
Injectable agents, for flap monitoring, 155
Innervated flaps, 42
Instrumentation, microsurgical, 29–31, 29t, 30f
Intercostal arteries

in pectoralis major muscle flap, 375, 384
posterior, in trunk reconstruction, 297, 298f

Intercostal artery perforator flap (ICAP), 55f
Intercostal muscles, in internal mammary artery dissection, 137, 

137f–138f
Intercostal space, in internal mammary artery dissection, 

131–137, 135f–136f
Internal mammary artery (IMA), 127

access, 127
anatomy, 127, 129, 297
as recipient vessel in breast reconstruction, 129–140, 194–196, 

516, 517f
anastomosis setup for, 131, 135f, 196, 197f
controlled posterior perichondrial elevation for exposure, 

131, 134f
for DIEP flap, 194–196, 196f
dissection with rib cartilage excision, 129–131, 130f–135f
important considerations and pitfalls, 140
intercostal muscles in, 137, 137f–138f
intercostal space for, 131–137, 135f–136f
perforator dissection, 137, 140f
rib-sparing dissection, 131–137, 135f–138f, 194–196, 

196f
for SIEA flap, 205–206
surgical technique, 129–137

as vascular pedicle in pectoralis major muscle flap, 375, 384
Internal pudendal artery, 301, 301f–302f
Internal thoracic arteries, 297–301, 298f
Interpolation flaps, 19–25
Invasive monitoring, of flaps, 147, 148f, 152–155
Ischemia-reperfusion injury, in microsurgery, 39–40

H
Handheld Doppler ultrasound, 149–150
Hand reconstruction

burn injuries, 642, 643, 643f, 669
dorsalis pedis flap for, 628, 629f, 631
keystone flaps for

design of, 326–327, 326f
vascular pedicle and blood supply for, 321f, 322

Quaba flap for, 642, 642f–643f
radial forearm flap for, 626, 626f, 627f

Hannover Fracture Scale-97 (HFS-97), 106
Head and neck recipient vessels, 125–127
Head and neck reconstruction, 79–103. See also specific anatomic 

structures
ALT flap for, 167, 168f
animation issues in, 79
assessment for, 79
burn injuries, 666–668
challenges of, 79
DCIA flap for, 182, 183f
deltopectoral flaps for, 210–213, 213f
distant flaps for, 79
dorsalis pedis flap for, 628
fibula flap for, 221, 222f
free flaps for, 79
groin/SCIP flap for, 246–247
keystone flaps for, 278f–280f, 330–342

assessing vascularity of, 337
clinical perspectives on, 339, 339f–341f
closure and tension of, 337–338
defect and pathology in, 331
degree of islanding and ligament release in, 331–333
documentation and reoperation, 338, 338f
marking out, creep, and mobilization of, 331,  

335f–337f
preserving neurovascular structures and maintaining 

venous drainage with, 333–337
technique in, 331–338
vascular pedicles and blood supply for, 330–331, 

332f–335f
lateral arm free flaps for, 343–347
latissimus dorsi flap for, 359, 361f
local flaps for, 79
options for, 80–102
origins of plastic surgery in, 79
parascapular flap for, 623
patient factors in, 79
pedicle major muscle flap for, 96, 102, 381, 386, 387f
preoperative planning/imaging for, 79
radial forearm flap for, 399
sensory issues in, 79
static vs. dynamic tissue, 79
surgeon factors in, 79
temporoparietal fascial flap for, 500, 500f
trapezius flap for, 531, 532f–534f

Hemisoleus flap, 109, 452, 455, 458, 459f
Heparin

low-molecular weight, 39t
unfractionated, 39t

Hernia, TRAM flap and, 511
HFS-97. See Hannover Fracture Scale-97
Hinge-over flap, for nasal lining, 92
Hip, burn injuries of, 669–670
Hippocrates, 104f
Horizontal mattress sutures, 6–7, 9f
Hughes procedure, 88
Hunter’s canal, 120f, 121f
Hydrogen clearance, in flap monitoring, 152
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technique in, 291–294
thigh, 282, 288f–289f
vascular pedicle and blood supply of, 282, 283f–287f, 293

mobilization types of, 268, 269f
neurovascular structures in, maintaining, 273f, 274, 293, 

333–337
postoperative splinting with, 275–276, 294
principles of, 267, 268f, 270–276
single, 268, 269f
skin grafting with, 268, 269f, 275, 276f–277f, 293–294, 338
surface markings for, 271, 271f–272f, 293
for trunk reconstruction, 297–317

abdomen, 311, 314f
anterior chest, 309–310
back, 302, 306f–308f, 313f, 315f
breast, 309–310, 310f
buttock, 310–311, 315f
hints and tips on, 311, 312f–317f
lateral trunk and abdomen, 303–309, 309f, 311
perineal, 310–311, 311f–312f
reliability and advantages of, 297
subregions and planning for, 302–311

for upper limb reconstruction, 317–329
arm, 319–320, 319f, 322–323, 322f–323f, 327, 327f–329f
clinical perspectives on, 327, 327f–329f
design of, 322–327
elbow region, 320, 323–324, 324f–325f
forearm, 319–322, 320f, 323–324, 324f–325f
hand, 321f, 322, 326–327, 326f
vascular pedicles and blood supply for, 317–322, 319f–321f

vascularity of, checking, 275, 293, 337
vascular pedicle of, 270–271, 282, 293, 317–322, 330–331

Keystone island flap (KIF), 267. See also Keystone flaps
Knee reconstruction, 109. See also Lower limb reconstruction

burn injuries, 669–670
keystone flap for, 282–289, 289f

L
Lamella, eyelid

anterior, 87–88
posterior, 88

Langer lines, 5, 5f–6f
Laser Doppler flowmetry, for flap monitoring, 150
Lateral arm free flap

anatomy and, 346
classification of, 343
clinical perspectives on, 346
donor site closure, 346, 346f
for head and neck reconstruction, 343–347
hints and tips on, 347
for lip reconstruction, 96
patient positioning for, 343, 344f
raising, 344–346, 344f–347f
surface markings for, 343, 344f
variations of, 346–347
vascular pedicle for, 343, 343f

Lateral circumflex femoral artery (LCFA)
in anterolateral thigh flap, 163, 169, 169f, 171, 172, 177f
in rectus femoris muscle flap, 417, 417f

Lateral split latissimus dorsi flap, 353
Lateral thoracic artery, 128

access, 128
anatomy, 128
in pectoralis major muscle flap, 374f, 375, 384

Latissimus dorsi (LD) flaps
for breast reconstruction, 55f, 58–59, 359, 360f, 363–365, 

365f–366f, 650–656, 656f
free, 348–357

Ischemia time
critical, 39
primary, 39
secondary, 39

Ischial wounds, posterior thigh perforator flap for, 391, 391f
Islanding, in keystone flaps, 267–268, 271, 272f–274f, 293, 

331–333
Island nasolabial flap, 584–587, 585f–586f
Isograft, skin, 10

J
Jejunal flap

anastomosis for, 260–264, 264f–265f
anatomy and, 264
bowel division for, 260, 263f
bowel transillumination for, 260, 261f
buoy, 265, 266f
for circumferential pharyngolaryngectomy defects, 259–266, 

266f
classification of, 259
clinical perspectives on, 265
donor site closure, 264, 265f
hints and tips on, 265–266
jejunal emptying and clamping for, 260, 262f
patient positioning for, 260
postoperative care, 264
raising, 260–264
suture marking for, 260, 261f
upper abdominal midline incision for, 260, 260f
variations in, 265
vascular pedicle of, 259, 259f, 260, 262f, 263f

Jumping man flap, 25, 27f

K
Karapandzic flaps, 95–96
Keystone flaps, 267–281

assessing defect for, 271
classification of, 267
clinical perspectives on, 276–281, 296
creep and suturing in, 275, 275f, 293
degree of islanding in, 267–268, 271, 272f–274f, 293, 

331–333
documentation of, 276, 294, 338
double, 268, 269f
elevation of, 270–276

design and principles of, 271–276
free flap surgery vs., 270–271

for head and neck reconstruction, 278f–280f, 330–342
assessing vascularity of, 337
clinical perspectives on, 339, 339f–341f
closure and tension of, 337–338
defect and pathology in, 331
degree of islanding and ligament release in, 331–333
documentation and reoperation, 338, 338f
marking out, creep, and mobilization of, 331, 335f–337f
preserving neurovascular structures and maintaining 

venous drainage with, 333–337
technique in, 331–338
vascular pedicles and blood supply for, 330–331, 

332f–335f
hints and tips on, 281, 294–296
history and development of, 267, 267f
for lower limb reconstruction, 282–296

anesthesia and tourniquet for, 291
foot, 291, 292f
knee, 282–289, 289f
leg, 289–291, 290f–291f, 294f–295f
special considerations in, 282
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skin laxity for, 640
standard geometric model of, 635, 636f
tension and landmarks for, 640
transposition of, 633–635, 635f
20-degree rule for, 636–637, 636f

Limb Salvage Index (LSI), 106
Lingual artery, 127

access, 127
anatomy, 127

Lip(s), subunits of, 5, 6f–7f
Lip reconstruction, 93–96

Abbé or lip switch for, 95, 553, 553f, 576, 576f
advancement flaps for, 95
cheek reconstruction with, 95
Estlander–Abbe flap for, 557–558, 557f–558f
facial artery musculomucosal flap for, 620
facial artery perforator flap for, 550–553, 551f–553f
functional considerations in, 96
gracilis free flap for, 96
illustrative case reports of, 550–562
Karapandzic flaps for, 95–96
local flaps for, 93–95
radial forearm flap for, 96

Local flaps, 15–19. See also specific flaps and procedures
for cheek reconstruction, 88–92
for head and neck reconstruction, 79
for lip reconstruction, 93–95
for lower limb reconstruction, 109
for nasal reconstruction, 92, 93f
for upper face reconstruction, 85

Loupes, surgical, 29, 29t
Lower face reconstruction, 93–96
Lower limb injury

algorithm for managing, 105f
assessment of, 104–106
scoring systems for, 106–107, 106t

Lower limb recipient vessels, 110, 118–124
Lower limb reconstruction, 104–114

ALT flap for, 109, 110, 111
amputation vs., 104–107, 107t
burn injuries, 669–670, 684–689
cross leg flap for, 112
dorsalis pedis flap for, 628
fasciocutaneous vs. muscle flaps for, 104, 108, 109, 111
“fix and flap” concept in, 107–108
free flap loss and amputation in, 112
free tissue transfer for, 104, 108, 109, 110
gastrocnemius flap for, 109, 228–229, 229f
gracilis flap for, 110
groin/SCIP flap for, 246–247, 247f–249f
hemisoleus flap for, 109, 459f
historical perspective on, 104, 104f
keystone flaps for, 282–296

anesthesia and tourniquet for, 291
foot, 291, 292f
knee, 282–289, 289f
leg, 289–291, 290f–291f, 294f–295f
special considerations in, 282
technique in, 291–294
thigh, 282, 288f–289f
vascular pedicle and blood supply of, 282, 283f–287f, 293

latissimus dorsi flap for, 110
negative pressure wound therapy in, 104, 108, 112
options for, 108–109
parascapular flap for, 110
pedicled flaps vs. free flaps for, 111
peroneus brevis muscle flap for, 684–689
Ponten type flaps for, 109, 111

anatomy and, 353
classification of, 348
clinical perspectives on, 355, 356f
donor site closure, 351, 352f
hints and tips on, 356
patient positioning for, 349–350, 351f
postoperative management of, 353
raising, 350–351
sensory innervation of, 349, 349f
surface markings of, 350
variations in, 353, 354f–355f
vascular pedicle of, 348–349, 348f, 351, 352f

for head and neck reconstruction, 359, 361f
for lower limb reconstruction, 110
muscle-sparing, 475, 650–656

anatomy and, 654
classification of, 650
clinical perspectives on, 654–656, 656f
delivery into defect, 654, 655f
dissecting fascial flap for, 652–653, 652f–653f
dissecting skin flaps for, 652
donor site closure, 654
hints and tips on, 656
muscle strip for, 653–654, 653f–655f
patient positioning for, 650, 651f
preparing field for, 651
raising, 651–654, 652f–655f
surface markings of, 650–651, 651f
vascular pedicle of, 650, 650f

pedicled, 358–367
anatomy and, 358–359, 358f, 364–365
classification of, 358
clinical perspectives on, 365
donor site closure, 364, 365f
ellipse orientation of, 359, 361f
hints and tips on, 365–366
inset of, 364, 366f
patient positioning for, 359
raising, 359–364, 362f–365f
subcutaneous tunnel for, 363, 365f
surface markings of, 359, 359f, 360f
vascular pedicle and innervation of, 358

for scalp reconstruction, 82, 83f–84f, 355, 356f
for temple reconstruction, 85

LCFA. See Lateral circumflex femoral artery
LD flaps. See Latissimus dorsi (LD) flaps
Leg defects. See also Lower limb reconstruction

burn injuries, 669–670
keystone flaps for, 289–291, 290f–291f, 294f–295f
lower third leg, 109
middle third, 109
proximal third, 109
reverse sural flap for, 467–468, 467f–468f

Limberg (rhomboid) flap, 15–19, 17f–19f, 633–640
choice, guiding principles of, 640, 640f
classic, 633, 634f
dependency and pin cushioning for, 640
drawing angles for, 633, 633f–635f
drawing lesion for, 633, 634f
excision margin for, 633, 634f
fixed points lacking in, 635, 635f
four potential flaps in, 633, 634f
line of maximum extensibility in, 635
modified, 639, 639f
orientation of, difficulty with, 635–636
relaxed skin tension line in, 635, 636–637, 636f–639f
for scalp reconstruction, 81
scar vs. standing cutaneous cone for, 640
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no-reflow phenomenon in, 39–40
physiological concepts in, 38–40
planning for, 31
recipient vessels in, 115–128
recipient vessels in, choosing, 32–33, 32f
setup for and comfort in, 31, 31t
technique in, 31–35
thrombogenesis and anticoagulation in, 38, 39t
vasospasm in, 38, 38t

Microsurgical coaptation, 29
alignment of, 29
definition of, 29
microneural, 38

Microsutures, 31
Microtia reconstruction, temporoparietal fascial flap for, 500, 

500f
Microvasculature imaging techniques, for flap monitoring, 

151–152
Middle face reconstruction, 87–93
Middle third leg defects, 109
Midfacial flaps, 609–610
Milking patency test, of anastomosis, 35, 38f
MIP. See Maximum-intensity projection
Mission setting, 673–683

amputation in, 681
basic operative technique in, 675–677, 676f–677f
bone deformity in, 680, 681f
continuity of care in, 681–682
contracture in, 680, 681, 681f
cultural sensitivities in, 681
donor site morbidity in, 673, 673f
facilities in, 680
initial planning in, 679–680
injury considerations in, 681–682
outcomes in, 677, 680t
patient characteristics in, 680
patient compliance in, 680
post-conflict, 674–675, 674t
raising flaps in, 675–677, 675t, 676f–677f
reflections and considerations, 679
scar tissue as flap component in, 681
team training for, 681
timing of procedures in, 679
user’s guide for, 674–675, 674t
workhouse flaps in, 677, 678t–679t

Monitoring, bone graft, 648–649
Monitoring, flap, 42, 147–160

blood flow measurement for, 149–150
in burn injuries, 671
challenges in, 148–149
clinical bedside, 147, 149, 149t
history of, 147f
implantable probes for, 152–155
injectable agents for, 155
invasive techniques for, 147, 148f, 152–155
microdialysis for, 152, 152t, 153f
noninvasive techniques for, 147, 148f, 149–152
oxygenation measurement for, 150–151
routine for, 149
skin paddle for, 148, 149
temperature measurement for, 151, 152
variations in, 147–148
visual assessment for, 151–152

MRA. See Magnetic resonance angiography
Multidetector computed tomography (MDCT), 45
Multispectral spatial frequency domain imaging (SFDI), for flap 

monitoring, 151
Muscle flaps, 25–26. See also specific muscles and procedures

preoperative imaging for, 109–110
principles of, 108
radial forearm flap for, 399
recipient vessel choice in, 110
rectus abdominis muscle flap for, 414, 414f–415f
reverse sural flap for, 109, 467–468, 467f–468f
scapular flap for, 110
TDAP flap for, 475f
TFL-PBIF flaps for, 483
timing of debridement and, 107–108
zone of injury in, 109, 110

Lower third leg and ankle defects, 109
Low-molecular weight heparin (LMWH), 39t
LSI. See Limb Salvage Index
Lumbar spine, free vascularized bone graft for, 647–648, 

647f–648f
Luminescence ratiometric oxygen imaging (LROI), for flap 

monitoring, 151

M
Macrophages, in wound healing, 3–4
Magnetic resonance angiography (MRA), 44, 47–48,  

47f, 109
Magnification, in microsurgery, 29, 29t
Mammary artery, internal. See Internal mammary artery
Mandible reconstruction, 96. See also Oromandibular 

full-thickness defects
DCIA flap for, 182, 183f
double barrel flap for, 96
fibula flap for, 79, 96, 97f–98f, 221, 222f
iliac crest flap for, 96
keystone flaps for, 278f–280f
microvascular tissue transfer as gold standard in, 96
pectoralis major muscle flap for, 96, 381, 386, 387f
radial forearm flap for, 96
scapular flap for, 96

Mangled Extremity Severity Score (MESS), 106
Mastectomy

nipple areolar sparing, 53, 56
reconstruction after (See Breast reconstruction)
skin sparing, 52, 53

Mastication, mandible reconstruction and, 96
Mathes and Nahai classification, of musculocutaneous flaps, 

14t, 15f
Mattress sutures

horizontal, 6–7, 9f
vertical, 6–7, 8f

Maximum-intensity projection (MIP), 45f, 46
Medial femoral circumflex vessels, in gracilis flap, 230
Median forehead flap, failed, 573–579, 574f
MESS. See Mangled Extremity Severity Score
Metacarpal reconstruction, radial forearm flap for, 399
Microdialysis, for flap monitoring, 152, 152t, 153f
Microneedles, 31
Microneural coaptation, 38
Microscopes, operating, 29, 29t

magnification and illumination, 29, 29t
recipient vessel selection under, 32–33

Microsurgery, 29–43
anastomosis in, 29, 33–35, 33f, 40
applications of, 40, 43
coaptation in, 29, 38
definition of, 29
experience and disposition for, 31
future of, 43
instrumentation for, 29–31, 29t, 30f
ischemia-reperfusion injury in, 39–40
magnification and illumination in, 29, 29t
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clinical perspectives on, 605–607, 606f
donor site closure, 605, 606f
graft site preparation for, 605
hints and tips on, 605
patient positioning for, 605
raising, 605, 606f
surface markings of, 605
vascular pedicle of, 605

covering for, 92, 94f–95f
dorsal advancement flap for, 592–593

anatomy and, 592
classification of, 592
clinical perspectives on, 593, 593f
donor site closure, 592, 593f
graft site preparation for, 592, 593f
hints and tips on, 593
patient positioning for, 592
raising, 592
surface markings of, 592, 593f

fibula flap for, 569–579, 569f–570f
folded flaps for, 92
forehead flap for, 553–555, 553f–556f, 565–567, 565f–567f
forehead flap for, failed median, 573–579, 574f
forehead flap for, paramedian, 19, 19f, 92, 94f–95f, 560–562, 

561f–562f, 570–573, 570f–572f, 593–600
alar crease restoration with, 598–600, 600f
anatomy and, 600
classification of, 593
clinical perspectives on, 600
conchal cartilage graft with, 597, 597f
donor site closure, 596f, 597–598, 599f
first incision, stage 1, 594, 595f
first incision, stage 2, 598, 599f
first stage, 594–598
graft site preparation for, 594, 594f
hints and tips on, 600
patient positioning for, 594
placement of, 596–597, 596f
raising, 594–598, 595f–596f
second stage, 598–600
surface markings of, 594, 594f–595f
thinning, 596, 596f
third stage, 598–600, 600f
vascular pedicle of, 593

glabellar flap for, 567, 568f, 590–592
anatomy and, 592
classification of, 590
clinical perspectives on, 592, 592f
donor site closure, 591f, 592
graft site preparation for, 590
patient positioning for, 590
raising, 590–592
surface markings of, 590, 591f
vascular pedicle of, 590

historical perspective on, 582
illustrative case reports of, 550–579
lining, 92–93
nasolabial flap for, 19, 19f, 92, 584–587

anatomy and, 587
classification of, 584
clinical perspectives on, 585f–586f, 587
donor site closure, 586f, 587
graft site preparation of, 584, 585f
hints and tips on, 587
patient positioning for, 584
pedicle division for, 587
raising, 584–587, 586f
surface markings of, 584, 585f
vascular pedicle of, 584

Muscle-sparing latissimus dorsi flaps, 475, 650–656
anatomy and, 654
classification of, 650
clinical perspectives on, 654–656, 656f
delivery into defect, 654, 655f
dissecting fascial flap for, 652–653, 652f–653f
dissecting skin flaps for, 652
donor site closure, 654
hints and tips on, 656
muscle strip for, 653–654, 653f–655f
patient positioning for, 650, 651f
preparing field for, 651
raising, 651–654, 652f–655f
surface markings of, 650–651, 651f
vascular pedicle of, 650, 650f

Muscle-sparing TRAM flaps, 60–62, 60f–61f, 513, 514
MS-0, 60, 60f, 514, 514f, 519, 520f
MS-1, 60, 60f, 514, 515f, 518, 519–520
MS-2, 60–62, 61f, 514, 515f, 518, 519–520, 520f, 521f
MS-3, 60–62, 61f, 514

Musculocutaneous flaps
circulation for, 12
lateral arm, 347
latissimus dorsi muscle-sparing, 475
Mathes and Nahai classification of, 14t, 15f
oblique rectus abdominis, 70–71, 540–545
soleus, 453, 458
transverse rectus abdominis (See Transverse rectus abdominis 

musculocutaneous (TRAM) flap)
transverse upper gracilis, 55f, 64–66

Myocutaneous flap. See also specific flaps
gracilis, 70–71, 72f, 73f, 240
inferior gluteal artery, 251–258
latissimus dorsi, 349, 350, 353
pectoralis major muscle, 377–378, 378f, 381, 384–388
rectus femoris muscle, 423, 424f
transverse gracilis, 486–492
trapezius, 526–529, 531, 533
vertical/oblique rectus abdominis, 69–71, 540–545

N
Nasal reconstruction, 92–93, 582–607

bilobed flap for, 22f–24f, 92, 93f, 582–584
anatomy and, 584
classification of, 582
clinical perspectives on, 583f, 584
donor site closure, 583f, 584
first lobe placement, 584
graft site preparation for, 582, 583f
hints and tips on, 584
patient positioning for, 582
raising, 582–584, 583f
second lobe placement, 583f, 584
surface markings of, 582, 583f
vascular pedicle of, 582

cheek advancement flap for, 587–590
anatomy and, 590
classification of, 587
clinical perspectives on, 590
donor site closure, 589f, 590
graft site preparation for, 587
hints and tips on, 590
patient positioning for, 587, 588f
raising, 588f–589f, 589–590
surface markings for, 587, 588f
vascular pedicle of, 587

conchal composite graft for, 605–607, 606f
anatomy and, 605
classification of, 605
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NSM. See Nipple areolar sparing mastectomy
Nuclear medicine, for flap monitoring, 155

O
Oblique rectus abdominis musculocutaneous (ORAM) flap, 

70–71, 540–545
anatomy and, 544
classification of, 540
clinical perspectives on, 544
donor site closure, 544
hints and tips on, 544–545
incision for, 540f, 541
inset of, 541–542, 543f
patient positioning for, 540, 540f, 541f
raising, 540f–545f, 541–544
surface markings of, 540–541, 540f
variations in, 544
vascular pedicle of, 540

Occipital vessels, in trapezius flaps, 526
Ollier, Leopold, 104f
Omental flaps, pedicled

anatomy and, 373
classification of, 368
clinical perspectives on, 373
hints and tips on, 373
inset of, 370, 372f
patient positioning for, 368, 369f
for pelvis reconstruction, 373
raising, 368–370, 370f–372f
for sternal reconstruction, 368–373
variations in, 373
vascular pedicle of, 368, 368f
for vesicovaginal fistulas, 373

Operating microscopes, 29, 29t
magnification and illumination, 29, 29t
recipient vessel selection under, 32–33

Oral cavity reconstruction, 98–102. See also specific anatomic 
structures

ALT flap for, 98, 100f–101f
dorsalis pedis flap for, 631
facial artery musculomucosal flap for, 618–620, 619f–620f
free fibula osteocutaneous flap for, 79
pectoralis major flap for, 102
radial forearm free flap for, 98–102, 99f–100f
trapezius flap for, 531

Oromandibular full-thickness defects, 657–663
algorithms for choosing flap, 662
fibula flap for, 657–660, 657f–660f

double skin paddle, 658, 659f, 660
perforators of, 658–660, 659f–660f
postoperative morbidity with, 661–662
single skin paddle, 657, 657f, 658
single skin paddle with de-epithelialized bridge, 657, 658, 658f
soleus inclusion in, 659–660, 660f

iliac crest and groin flaps for, 660–661, 661f, 662f
Oropharyngeal reconstruction, 100f–101f, 102
Orticochea flap, 80, 82
Osseointegrated appliances, for ear, 88
Osteocutaneous flap

dorsalis pedis, 632
lateral arm, 346
scapular, 432–433

Osteointegrated dental implants, 570, 570f, 573, 573f
Osteomusculocutaneous flaps, latissimus dorsi, 353, 355f
Osteomyelitis, tibia reconstruction in, 414, 414f–415f
Osteomyocutaneous flaps

fibula
for nasal and cheek reconstruction, 569–579, 569f–570f
surface markings of, 569, 569f

preauricular free flap for, 601–603
anatomy and, 602
classification of, 601–602
clinical perspectives on, 603
donor site closure, 602, 602f
graft site preparation for, 602
hints and tips on, 603
patient positioning for, 602
raising, 602, 602f
recipient vessels for, 602
surface markings of, 602
vascular pedicle of, 602

prelamination/prefabrication in, 92, 550
principles of, 92, 550
radial forearm flap for, 558–566, 559f–560f, 564f–565f, 

603–605
anatomy and, 603
classification of, 603
clinical perspectives on, 604f, 605
donor site closure, 603
failed, 567–573, 569f
graft site preparation for, 603, 604f
hints and tips on, 605
patient positioning for, 603
raising, 603, 604f
recipient vessels for, 603
surface markings of, 603
vascular pedicle of, 603

septal flap for, 600–601
anatomy and, 601
classification of, 600
clinical perspectives on, 601
graft site preparation for, 600–601
hints and tips on, 601
patient positioning for, 600
raising, 601, 601f
surface markings of, 601, 601f
vascular pedicle of, 600

stable platform for, 550
support structures in, 93

Nasolabial flap, 19, 19f, 92, 584–587
anatomy and, 587
classification of, 584
clinical perspectives on, 585f–586f, 587
donor site closure, 586f, 587
graft site preparation of, 584, 585f
hints and tips on, 587
patient positioning for, 584
pedicle division for, 587
raising, 584–587, 586f
surface markings of, 584, 585f
vascular pedicle of, 584

Near-infrared spectroscopy (NIRS), for flap monitoring, 150
Neck. See Head and neck
Neck, recipient vessels in, 125–127
Needle-holder, in microsurgery, 29
Negative pressure wound therapy (NPWT), 26, 104, 108, 112
Nerve Injury, Ischemia, Soft-Tissue Injury, Skeletal Injury, Shock, 

and Age of Patient (NISSSA) Score, 106
Neurosensory flap, lateral arm, 346–347
Nipple areolar sparing mastectomy (NSM), 53, 56
NISSSA. See Nerve Injury, Ischemia, Soft-Tissue Injury, Skeletal 

Injury, Shock, and Age of Patient (NISSSA) Score
Noninvasive monitoring, of flaps, 147, 148f, 149–152
No-reflow phenomenon, 39–40
Nose

reconstruction of (See Nasal reconstruction)
subunits of, 5, 6f–7f, 92

NPWT. See Negative pressure wound therapy
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raising, 429–430, 429f, 431
as free flap, 621–622
as pedicled flap, 622

size of, 429
surface markings of, 428, 429f, 621, 621f
for temple reconstruction, 85
vascular pedicle of, 427–428, 427f, 621

Paravertebral region, blood supply of, 297, 298f
Pare, Ambroise, 104f
Partial muscle coverage, in breast reconstruction, 53f, 56, 58f
Patency test, of anastomosis, 35, 38f
Pectoralis major muscle flaps, 374–383

anatomy and, 379, 380f, 386
arc of rotation, 377, 378f, 385–386, 385f
for breast reconstruction, 55f
classification of, 374
clinical perspectives on, 379–381, 386, 387f
donor site closure, 379, 380f, 386
drain placement for, 378, 386
hints and tips on, 381–383, 386–388
incision placement for, 376, 376f, 385, 385f
innervation of, 375
inset of, 377, 379f, 386
for mandible reconstruction, 96, 381, 386, 387f
myocutaneous, 377–378, 378f, 381, 384–388
for oral cavity reconstruction, 102
osteomyocutaneous, 96, 381, 381f, 382f, 386
patient positioning for, 375, 384
raising, 376–379, 376f–379f, 384–386, 385f
split-thickness skin grafting with, 378, 386
sternal debridement for, 376
for sternal reconstruction, 374–383, 379f, 382f–383f, 386
surface markings of, 375–376, 375f, 384
turnover, 376–377, 381
variations in, 381, 386
vascular pedicle of, 374–375, 374f, 384

Pedicled flaps. See also specific flaps and procedures
bipedicle advancement, 15, 16f–17f
breast reconstruction, 59
distant, 13
dominant, free, 41t
lower limb reconstruction, 111
single pedicle advancement, 15, 16f
transpositional, 19, 19f

Pedicled lower lid-sharing flap, 88
Pelvis reconstruction, omental flap for, 373
Perforator flaps, 26, 41. See also specific flaps and procedures
Perineal reconstruction, 69–78

algorithm for approach in, 70–71, 71f
ALT flap for, 69–71, 70f–75f, 169–178, 174f, 176f–178f
assessment for, 69
challenges of, 69
free flaps for, 72
gracilis myocutaneous flap for, 70–71, 72f, 73f
inferior gluteal artery myocutaneous flap for, 254–258, 

256f–258f
keystone flaps for, 310–311, 311f–312f
options for, 70–72
ORAM flap for, 70–71, 540–545
pedicle flaps for, 72
phallus reconstruction in, 72, 77f
rectus femoris flap for, 72, 76f
rotation flaps for, 70, 71
Singapore flap for, 70, 71
tensor fascia lata flap for, 72, 76f
VRAM flap for, 69–71, 69f, 70f, 540–545
V-Y advancement flaps for, 70, 71

Perineum, neurovascular supply to, 301, 301f–302f

parascapular, 623
pectoralis major muscle, 96, 381, 381f, 382f, 386
trapezius, 533

Osteoseptocutaneous fibula flaps, 214–223
anatomy and, 221
anterior incision for, 217f, 219–220
classification of, 214
clinical perspectives on, 221
dissection order for, 214, 214f–216f
donor site closure, 221
hints and tips on, 221
interosseous membrane division for, 217f–218f, 220
intramuscular vessels for, 220
limb preparation for, 219
muscle detachment for, 217f–218f, 220
osteotomies for, 218f, 220
patient positioning for, 214
posterior incision for, 217f–218f, 220
raising, 219–221
retrograde pedicle dissection for, 218f–219f, 221
surface markings for, 214–219, 217f–219f
vascularity of, checking, 219f, 221
vascular pedicle of, 214, 214f–215f

Oximetry, transcutaneous, for flap monitoring, 150
Oxygenation measurement, for flap monitoring, 150–151
Oxygen tension, tissue, in flap monitoring, 153

P
Palate defects

dorsalis pedis flaps for, 631
facial artery musculomucosal flap for, 618–620,  

619f–620f
Palmaris longus tendon, vascularized graft, 626, 627f
Pan-facial flaps, 609
Papillary dermis, 4
Paramedian forehead flap, 19, 19f

alar crease restoration with, 598–600, 600f
anatomy and, 600
classification of, 593
clinical perspectives on, 600
conchal cartilage graft with, 597, 597f
donor site closure, 596f, 597–598, 599f
first incision, stage 1, 594, 595f
first incision, stage 2, 598, 599f
first stage, 594–598
graft site preparation for, 594, 594f
hints and tips on, 600
for nasal reconstruction, 19, 19f, 92, 94f–95f, 560–562, 

561f–562f, 570–573, 570f–572f, 593–600
patient positioning for, 594
placement of, 596–597, 596f
raising, 594–598, 595f–596f
second stage, 598–600
surface markings of, 594, 594f–595f
thinning, 596, 596f
third stage, 598–600, 600f
vascular pedicle of, 593

Parascapular flap, 427–433
anatomy and, 427f, 428, 428f, 622
for cheek reconstruction, 92
chimeric options, 433
classification of, 427, 621
clinical perspectives on, 433, 623
cutaneous axial, 621–623
donor site closure, 622, 623f
for lower limb reconstruction, 110
osteomyocutaneous, 623
patient positioning for, 428–429, 621
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Q
Quaba flaps, 641–643

anatomy and, 641, 642
classification of, 641
clinical perspectives on, 642
hints and tips on, 643
patient positioning for, 641
raising, 641–642, 641f–642f
surface markings of, 641
variations in, 642, 642f–643f
vascular pedicle of, 641, 641f

Quadriceps keystone flap, 282, 288f–289f

R
Radial artery

access, 116–117, 117f–119f
anatomy, 116–117, 116f
in radial forearm flap, 394, 394f, 395–399, 397f–400f, 624

Radial forearm flap, 394–404, 624–627
anatomy and, 399, 603, 625–626
for cheek reconstruction, 92, 558–561, 559f–560f
classification of, 394, 603, 624
clinical perspectives on, 399, 604f, 605, 626, 626f
donor site closure, 399, 401f, 605
graft site preparation for, 603, 604f
for hand reconstruction, 626, 626f, 627f
hints and tips on, 605, 626
incision and suprafascial harvest, 395, 396f
for lip reconstruction, 96
for mandible reconstruction, 96
for nasal reconstruction, 558–566, 559f–560f, 564f–565f, 

603–605, 604f
failed, 567–573, 569f

for oral cavity reconstruction, 98–102, 99f–100f
patient positioning, 395
patient positioning for, 603, 624
for phallus reconstruction, 72, 77f
raising, 395–399, 395f–400f, 604f, 605, 624–625, 625f
recipient vessels for, 603–605
for scalp reconstruction, 82, 626, 626f
surface markings of, 395, 395f–396f, 558–559, 559f, 563–564, 

564f, 603, 624, 624f
for temple reconstruction, 85, 86f–87f
for tongue reconstruction, 401, 402f–403f
ulnar artery forearm fasciocutaneous flap vs., 538
variations in, 626, 627f
vascularized tendon graft with, 626, 627f
vascular pedicle of, 394, 394f, 395–399, 397f–400f, 603, 624

Radiation, and TRAM flap, 512
Radioactive isotopes, for flap monitoring, 155
Recipient vessels, 32–33, 32f, 115–128. See also specific vessels

breast reconstruction
internal mammary system, 129–140
thoracodorsal system, 141–146

head and neck, 125–127
lower limb, 110, 118–124
torso, 127–128
upper limb, 115–117

Reconstructive ladder, 5
Reconstructive menu, 5
Reconstructive surgery. See also specific procedures and flaps

basic principles of, 3–28
direct closure in, 5–9
functional and cosmetic aims of, 5
Langer lines in, 5, 5f–6f
patient-specific nature of, 28
preoperative imaging for, 44–51
skin grafts in, 9–10

Perioral soft tissue defects, facial artery perforator flap for, 
614–617, 616f–617f

Periorbital rotational flaps, 88
Peroneal (fibular) artery, reverse sural flap, 460, 460f
Peroneal nerve, in dorsalis pedis flap, 628, 631f
Peroneus brevis muscle flaps, for lower limb reconstruction, 

684–689
planning for, 684
“take” of, 688–689, 688f
technique in, case example of, 684–687, 685f–688f

PET. See Positron emission tomography
pH, tissue, in flap monitoring, 153
Phallus reconstruction, 72, 77f, 399
Pharyngolaryngectomy defects, circumferential, jejunal flap for, 

259–266, 266f
Photoplethysmography (PPG), for flap monitoring, 150
Pinwheel flap, for scalp reconstruction, 81
Platelet(s), in wound healing, 3
Polymorphonuclear cells (PMNs), in wound healing, 3
Ponten type flaps, for lower limb reconstruction, 109, 111
Popliteal artery, 118

access, 118, 120f
anatomy, 118

Popliteal fossa, 118
Positron emission tomography (PET), 155
Post-conflict setting. See Mission setting
Posterior auricular flap, 88, 89f
Posterior intercostal arteries, 297, 298f
Posterior thigh perforator flap, 391–393

for ischial closure, 391, 391f
patient positioning for, 391
postoperative care, 392
raising, 392, 392f–393f
surface markings of, 391–392
vascular pedicle of, 391

Posterior tibial artery, 122
access, 122, 123f
anatomy, 122, 123f–124f
soleus flap, 452

Preauricular free flap
anatomy and, 602
classification of, 601–602
clinical perspectives on, 603
donor site closure, 602, 602f
graft site preparation for, 602
hints and tips on, 603
for nasal reconstruction, 601–603
patient positioning for, 602
raising, 602, 602f
recipient vessels for, 602
surface markings of, 602
vascular pedicle of, 602

Predictive Salvage Index (PSI), 106
Prefabrication, flap, 42, 92, 550
Prelamination, 42, 92, 550
Preoperative imaging, 44–51. See also specific imaging 

modalities
Pressure sores

posterior thigh perforator flap for, 391, 391f
sacral, SGAP flap for, 446, 446f–448f

Primary ischemia time, 39
Profunda femoris artery, in rectus femoris muscle flap, 417, 

417f
Proliferation, in wound healing, 3, 3f
Proximal third leg defects, 109
PSI. See Predictive Salvage Index
Pudendal (Singapore) flap, 70, 71
Pudendal nerve, 301, 301f–302f
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patient positioning for, 460–461, 461f
perforator location for, 461
raising, 461–463, 463f–466f
split-thickness skin graft for, 463, 466f
surface markings of, 461, 461f, 462f
surgical planning for, 463
variations in, 465–467
vascular pedicle of, 460, 460f

Rhomboid (Limberg) flap, 15–19, 17f–19f, 633–640
choice, guiding principles of, 640, 640f
classic, 633, 634f
dependency and pin cushioning for, 640
drawing angles for, 633, 633f–635f
drawing lesion for, 633, 634f
excision margin for, 633, 634f
fixed points lacking in, 635, 635f
four potential flaps in, 633, 634f
line of maximum extensibility in, 635
modified, 639, 639f
orientation of, difficulty with, 635–636
relaxed skin tension line in, 635, 636–637, 636f–639f
for scalp reconstruction, 81
scar vs. standing cutaneous cone for, 640
skin laxity for, 640
standard geometric model of, 635, 636f
tension and landmarks for, 640
transposition of, 633–635, 635f
20-degree rule for, 636–637, 636f

Rib cartilage
excision

internal mammary artery dissection with, 129–131, 
130f–135f

subperichondrial, 130, 132f–133f
subpectoral dissection to expose, 129–130, 130f–131f

Rib–latissimus dorsi osteomusculocutaneous flap, 353,  
355f

Rib-sparing dissection, of internal mammary artery, 131–137, 
135f–138f, 194–196, 196f

Rintala (dorsal advancement) flap
anatomy and, 592
classification of, 592
clinical perspectives on, 593, 593f
donor site closure, 592, 593f
graft site preparation for, 592, 593f
hints and tips on, 593
for nasal reconstruction, 592–593
patient positioning for, 592
raising, 592
surface markings of, 592, 593f
vascular pedicle of, 592

Rotation flaps, 19, 20f
bilateral, 19, 20f–21f
for cheek reconstruction, 89, 90f–91f
for eyelid reconstruction, 87–88
large, 19, 21f–22f
for perineal reconstruction, 70, 71
for scalp reconstruction, 20f, 80–82, 81f–82f
transfer of, 19, 20f
for upper face reconstruction, 85

S
Sacral pressure sores, SGAP flap for, 443–445, 445f–447f, 

447–450
Saddle nose deformities, 92
Scalp reconstruction, 79–82

anterior defects, 80
assessment for, 80
burn injuries, 666–667

techniques in, 5–26
tissue expansion in, 12
wound healing in, 3–4, 3f

Rectus abdominis muscle flap, 405–416
anatomy and, 412–414
anterior rectus sheath incision for, 406–408, 407f–409f
for breast reconstruction, 52, 55f, 59–62
classification of, 405
clinical perspectives on, 414
completion of harvest, 409–412
dissection of muscle off posterior rectus sheath, 408, 410f
division of superior end of muscle, 408–409, 410f–411f
donor site closure, 412, 413f
hints and tips on, 415–416
oblique musculocutaneous (See Oblique rectus abdominis 

musculocutaneous (ORAM) flap)
patient positioning for, 406
for perineal reconstruction, 69–71
raising, 406–412, 407f–413f
skin incision for, 406, 407f
surface markings of, 406, 406f
for tibia reconstruction, 414, 414f–415f
transverse musculocutaneous (See Transverse rectus abdomi-

nis musculocutaneous (TRAM) flap)
vascular pedicle of, 405–406, 405f, 409, 412, 412f, 413f
vertical myocutaneous (See Vertical rectus abdominis myocu-

taneous flap)
Rectus femoris muscle flap, 417–426

anatomy and, 418, 423
classification of, 417
clinical perspectives on, 423–424, 425f
cross-hatching fasciotomy for, 424, 425f
donor site closure, 423
hints and tips on, 424–426
incision for, 418, 419f
inset of, 422f, 423
limb preparation for, 418
myocutaneous, 423, 424f
patient positioning for, 417
for perineal reconstruction, 72, 76f
raising, 418–423, 419f–422f
skin flap elevation for, 418, 419f
stabilizing patellar tendon for, 423
surface markings of, 417, 418f
surgical planning for, 418
variations in, 423
vascular pedicle of, 417, 417f

Regional flaps, 13
Relaxed skin tension line (RSTL), in rhomboid flap, 635, 636–637, 

636f–639f
SPIRO (square peg in round hole), 639, 639f–640f

Remodeling, in wound healing, 3f, 4
Reperfusion injury, 39–40
Reticular dermis, 4
Retrograde flow, 29
Reverse axial dorsal metacarpal artery flap, 642
Reverse lateral free arm flap, 347
Reverse soleus flap, 455, 458
Reverse sural flaps, 460–468

anatomy and, 463
classification of, 460
clinical perspectives on, 467–468, 467f–468f
donor site closure, 463, 465f–466f
hints and tips on, 468
incision for, 463, 463f
inset of, 463
limb preparation for, 461
for lower limb reconstruction, 109, 467–468, 467f–468f
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classification of, 10
donor sites for, 10
free, 10f–11f
full thickness, 10, 10f
for keystone flaps, 268, 269f, 275, 276f–277f, 293–294,  

338
in mission setting, 673, 673f
for nasal lining, 92
for pectoralis major muscle flap, 378, 386
for reverse sural flap, 463, 466f
shaving of, 9, 11f
for soleus flap, 455, 457f–458f
split, 9–10, 10f–12f
“take,” 10
for temporoparietal fascia flap, 497, 497f, 499f, 500
for upper face reconstruction, 82, 84f–85f
for upper limb reconstruction, 318

Skin paddle
for flap monitoring, 148, 149
for gracilis flap, 238–239

Skin sparing mastectomy (SSM), 52, 53
Skin tension lines, 5, 5f–6f
Smartphone digital technology, for flap monitoring, 151
Soft touch registration, in stereotaxy, 49
Soleus flaps, 452–459

anatomy and, 452–453, 452f, 453f, 458
arc of rotation, 452, 455, 456f
avoiding danger zone in, 454, 455f
classification of, 452
clinical perspectives on, 458, 459f
donor site closure, 455, 458f
drain placement for, 455, 458f
fasciotomy for, 454
hemostasis with, 455, 458f
hints and tips on, 458–459
incision placement for, 453, 453f–454f
musculocutaneous, 453, 458
patient positioning for, 452, 452f
perforators for, 455, 455f
raising, 453–455, 453f–458f
reverse, 455, 458
split-thickness skin grafting for, 455, 457f–458f
splitting of muscle, 455
surface markings of, 452–453
variations in, 458
vascular pedicle of, 452

Speech, mandible reconstruction and, 96
Spinal reconstruction, free vascularized bone grafts (flaps) for, 

644–649
approaches in, 644
cervical spine, 645–646, 646f
cervicothoracic and thoracic spine, 646–647, 646f–647f
double barrel fibula strut for, 645, 645f, 647f
indications for, 644, 644f
lower thoracic and thoracolumbar spine, 647
lumbar spine, 647–648, 647f–648f
osteotomy for, 645, 645f
planning for, 644–645
postoperative monitoring of, 648–649
surgical technique for, 645, 645f
vascular pedicle of, 645

SPIRO (square peg in round hole) flap, 639, 639f–640f
Split skin graft (SSG), 9–10, 10f–12f
SPY imaging, in breast reconstruction, 62–64, 65f
SSG. See Split skin graft
SSM. See Skin sparing mastectomy
STAP (superior thyroid artery perforator flap), 330
Stereotaxy, 48–49, 48f

latissimus dorsi flap for, 82, 83f–84f, 355, 356f
options for, 80–82
Orticochea flaps for, 80, 82
parietal defects, 80
pinwheel flaps for, 81
radial forearm flap for, 82, 626, 626f
rhomboid flaps for, 81
rotation flaps for, 20f, 80–82, 81f–82f
superficial temporal vessels in, 80
three-flap technique for, 80
total vs. subtotal defects, 82, 83f–84f
vertex and occipital defects, 81–82, 81f–82f

Scapula–latissimus dorsi osteomusculocutaneous flap, 353
Scapular artery, circumflex. See Circumflex scapular artery
Scapular artery, circumflex, flap. See Circumflex scapular artery 

perforator (CSAP) flap
Scapular defects, keystone flaps for, 302, 306f–308f
Scapular flap, 427–433

anatomy and, 427f, 428, 428f
for cheek reconstruction, 92
chimeric options, 433
classification of, 427
clinical perspectives on, 433
for lip reconstruction, 96
for lower limb reconstruction, 110
for mandible reconstruction, 96
osseocutaneous, 433
patient positioning for, 428–429
raising, 429–433, 429f, 431f
size of, 429
surface markings of, 428, 429f
for temple reconstruction, 85
vascular pedicle of, 427–428, 427f

Scars, placement of, 5, 5f–6f
SCIP. See Superficial circumflex iliac perforator (SCIP) flap
Scissors, microsurgical, 30f, 31
Secondary intention healing, 26–28
Secondary ischemia time, 39
Semicircular rotational flap, for eyelid reconstruction, 87
Septal flap

anatomy and, 601
classification of, 600
clinical perspectives on, 601
graft site preparation for, 600–601
hints and tips on, 601
for nasal reconstruction, 600–601
patient positioning for, 600
raising, 601, 601f
surface markings of, 601, 601f
vascular pedicle of, 600

SGAP. See Superior gluteal artery perforator (SGAP) flap
Shoulder reconstruction, trapezius flap for, 531
Sidestream dark field imaging (SDFI), for flap monitoring,  

150
SIEA. See Superficial inferior epigastric artery (SIEA) flap
Simple interrupted sutures, 6–7, 7f
Singapore flap, 70, 71
Single keystone flaps, 268, 269f
Single pedicle advancement flap, 13, 16f
Skin

blood supply to, 4f, 5
quilted to underlying bed, 9, 12f
structure and function of, 4–5, 4f
tie-over of, 9, 12f

Skin grafts, 9–10
for anterolateral thigh flap, 175
application of, 9–10, 12f
bolster dressing for, 9, 12f
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classification of, 434
clinical perspectives on, 448–451
donor site closure, 438, 439, 444f, 446, 446f
hints and tips on, 451
patient positioning for, 437–438, 437f
raising, 438–446, 438f–444f, 447f
for sacral pressure sores, 446, 446f–448f
surface markings of, 434–437, 435f–437f
vascular pedicle of, 434

Superior inferior epigastric vein (SIEV), identification, in raising 
DIEP flap, 186–189, 189f

Superior mesenteric artery (SMA), in jejunal flap, 259, 259f
Superior thyroid artery, 126–127

access, 126–127, 126f
anatomy, 126

Superior thyroid artery perforator (STAP) flap, 330
Supermicrosurgery, 41–42
Suprafascial flaps, anterolateral thigh, raising, 165–167, 

166f–167f
Supramicrosurgery, 41–42
Sural artery flap, 465–467, 466f
Sural flaps, reverse, 460–468

anatomy and, 463
classification of, 460
clinical perspectives on, 467–468, 467f–468f
donor site closure, 463, 465f–466f
hints and tips on, 468
incision for, 463, 463f
inset of, 463
limb preparation for, 461
for lower limb reconstruction, 109, 467–468, 467f–468f
patient positioning for, 460–461, 461f
perforator location for, 461
raising, 461–463, 463f–466f
split-thickness skin graft for, 463, 466f
surface markings of, 461, 461f, 462f
surgical planning for, 463
variations in, 465–467
vascular pedicle of, 460, 460f

Surface temperature, in flap monitoring, 151
Suture(s), 6–9

continuous, 6, 9, 9f
dog ears, 6, 9, 10f
horizontal mattress, 6–7, 9f
microsutures, 31
simple interrupted, 6–7, 7f
subcutaneous with buried knot, 6, 7f
subcuticular, 6–7, 8f
vertical mattress, 6–7, 8f
wound preparation for, 9

SVT. See Superficial temporal vessels

T
“Take,” skin graft, 10
Tarsal extension flap, 88
Tarsoconjunctival flap, 88
TDAP. See Thoracodorsal artery perforator (TDAP) flap
Temperature measurement, for flap monitoring, 151, 152
Temperature probe, 152
Temple reconstruction, 85

flap options for, 17f–19f, 85, 86f–87f
temporalis muscle in, 85

Temporal vessels, superficial, 80, 125, 125f
Temporoparietal fascia flaps, 493–501

anatomy and, 497
auricle elevation for, 497, 498f–499f
classification of, 493
clinical perspectives on, 500

Sternal reconstruction
pectoralis major muscle flap for, 374–383, 382f–383f, 386

debridement for, 376
inset of, 377, 379f
split-thickness skin grafting with, 378

pedicled omental flap for, 368–373
anatomy and, 373
clinical perspectives on, 373
hints and tips on, 373
inset of, 370, 372f
raising, 368–370, 370f–372f
vascular pedicle of, 368, 368f

Stratum basale, 4
Stratum corneum, 4
Stratum granulosum, 4
Stratum lucidum, 4
Stratum spinosum, 4
Stress relaxation, 12
Subcutaneous suture with buried knot, 6, 7f
Subcuticular sutures, 6–7, 8f
Submental artery flap, for cheek reconstruction, 92
Supercharged TRAM flap, 513
Superficial circumflex iliac artery, 243–246, 245f, 246f
Superficial circumflex iliac perforator (SCIP) flap, 243–249

anatomy and, 246
assessing and preparing recipient site for, 244–245
classification of, 243
clinical perspectives on, 246–247, 247f–249f
donor site closure, 246
elevation in suprascarpal plane, 245, 245f
hints and tips on, 250
patient positioning for, 243
raising, 244–246
retrograde pedicle dissection for, 246, 246f
surface markings for, 244, 244f
vascular pedicle of, 243, 243f
vessel identification in, 246, 246f

Superficial inferior epigastric artery, 301
Superficial inferior epigastric artery (SIEA) flap, 184–185, 

203–208
for breast reconstruction, 55f, 59, 62, 63f, 64t, 205–206

clinical case of, 206, 208f
inset of, 206, 206f
recipient vessel exposure for, 205–206

classification of, 184
donor site closure, 206
inferior incision and SIE vessel identification for, 203–205, 

204f–205f
patient positioning for, 184
for perineal reconstruction, 72
preoperative perforators assessment for, 185, 186f
surface markings for, 185
vascular pedicle of, 184, 184f–185f

Superficial inferior epigastric vein, 301
Superficial temporal artery, 125

access, 125
anatomy, 125, 125f
in temporoparietal fascia flap, 493, 493f

Superficial temporal vessels (SVT), 125, 125f
in scalp reconstruction, 80

Superior epigastric artery, in rectus abdominis muscle flap, 
405–406, 405f, 502

Superior gluteal artery, 301
Superior gluteal artery perforator (SGAP) flap, 434–450

for abdominoperineal wound dehiscence, 446–448, 448f–450f
anatomy and, 434, 448
for breast reconstruction, 64, 66f, 205–206, 206f, 208f, 434, 

437–439, 437f–445f, 448–451
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Thrombosis
anastomosis and, 35, 35t
in burn injury flaps, 671
microsurgery and, 38

Thumb reconstruction, radial forearm flap for, 399
Thyroid artery, superior, 126–127, 126f
Tibial artery. See Anterior tibial artery; Posterior tibial artery
Tibial fractures, open. See also Lower limb injury; Lower limb 

reconstruction
classification of, 106, 106t
TDAP flap for, 475f

Tibial osteomyelitis, rectus abdominis muscle flap for, 414, 
414f–415f

Tie-over, of skin graft, 9, 12f
Tissue expansion, 12, 13f. See also specific procedures

advantages of, 12
clinical scenarios and technique, 12, 14f
creep and stress relaxation in, 12
disadvantages of, 12

Tissue oxygen tension, in flap monitoring, 153
Tissue pH, in flap monitoring, 153
TMG. See Transverse myocutaneous gracilis (TMG) flap
Tongue reconstruction, 98–102, 98f–100f

groin/SCIP flap for, 246–247
radial forearm flap for, 401, 402f–403f
ulnar artery fasciocutaneous flap for, 538, 538f

Torso, recipient vessels in, 127–128
Total muscle coverage, in breast reconstruction, 56, 57f
TRAM. See Transverse rectus abdominis musculocutaneous 

(TRAM) flap
Transcutaneous oximetry, for flap monitoring, 150
Transposition flaps, 15–19

Dufourmentel, 17f, 19
Limberg/rhomboid, 15–19, 17f–19f, 633–640
pedicle-based, 19, 19f
two (bilobed), 19, 22f–24f

Transverse cervical vessels, in trapezius flaps, 525–526, 525f
Transverse myocutaneous gracilis (TMG) flap, 486–492

anatomy and, 488f, 490
for breast reconstruction, 55f, 64–66, 491, 491f
classification of, 486
clinical perspectives on, 491
donor site closure, 490
donor site outcome, 491, 492f
hints and tips on, 491–492
incision for, 486, 489f
patient positioning for, 486, 486f
raising, 486–490, 489f–491f
surface markings for, 486, 487f
variations in, 491
vascular pedicle of, 486

Transverse rectus abdominis musculocutaneous (TRAM) flap, 
52, 55f, 59–62, 502–513

algorithm for selecting, 62, 64t
classic, 59
DCIA flap conversion to, 203
free, 514–524

abdominal incisions for, 518, 518f
before and after images, 523f–524f
anastomosis of, 522, 522f
classification of, 514, 514f
donor site closure, 523, 523f
fascial incision for, 518, 519f
inset of, 522–523, 523f
myotomy for, 519–520, 520f–521f
patient positioning for, 514, 516f
preparing for microsurgery, 520–522, 522f
raising, 516–520, 517f–521f

hints and tips on, 500–501
incision and exposure for, 494, 494f–495f
inset of, 497, 498f–499f
patient positioning for, 493
raising, 494–497, 494f–496f
skin graft for, 497, 497f, 499f, 500
surface markings of, 493–494, 494f
vascular pedicle of, 493, 493f

Tensor fascia lata flap, for perineal reconstruction, 72, 76f
Tensor fascia lata perforator-based island (TFL-PBIF) flap, 478–485

anatomy and, 478f, 483
classification of, 478
clinical perspectives on, 483
design of, 480–481, 480f–481f, 483
donor site closure, 480, 480f, 481, 482, 483f–484f
hints and tips on, 483–485
inset of, 482, 483f–484f
patient positioning for, 478
perforator location for, 479–480, 479f
radical debridement for, 479, 479f
raising, 479–482, 479f–484f
surface markings of, 479, 479f
vascular pedicle of, 478, 478f

TFL-PBIF. See Tensor fascia lata perforator-based island  
(TFL-PBIF) flap

Thermography, dynamic infrared, 49–51, 50f, 151
Thigh flaps. See Anterolateral thigh flap; Gluteal thigh flaps; 

Posterior thigh perforator flap
Thigh reconstruction, keystone flap for, 282, 288f–289f
Thoracic artery, lateral, 128
Thoracic spine, free vascularized bone graft for, 646–647, 646f–647f
Thoracoacromial artery, in pectoralis major muscle flap, 374, 

374f, 384
Thoracodorsal artery, 127–128

access, 128
anatomy, 127, 141, 297, 301, 469
as recipient vessel in breast reconstruction, 141–146

axillary dissection for exposure, 142, 142f–143f
axillary microsurgical platform and setup, 144, 144f–145f
experience and philosophy, 141
nesting of abdominal flap on chest wall, 144–146, 145f–146f
surgical technique, 141–146
thoracodorsal dissection and transection, 142
triangular exposure, 142, 144f

Thoracodorsal artery perforator (TDAP) flap, 353, 469–477
anatomy and, 469, 474
for breast reconstruction, 474–475, 477f
classification of, 469
clinical perspectives on, 474–475
donor site closure, 473–474, 474f–475f
hints and tips on, 475–477
for lower limb reconstruction, 475f
patient positioning for, 469
raising, 470–474, 472f–474f
surface markings of, 469–470, 470f–472f
for upper limb reconstruction, 476f
vascular pedicle of, 469

Thoracodorsal vein
anatomy, 141
as recipient vessel in breast reconstruction, 141–146

axillary dissection for exposure, 142, 142f–143f
axillary microsurgical platform and setup, 144, 144f–145f
experience and philosophy, 141
nesting of abdominal flap on chest wall, 144–146, 145f–146f
surgical technique, 141–146
thoracodorsal dissection and transection, 142
triangular exposure, 142, 144f

Thoracolumbar spine, free vascularized bone graft for, 647
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back, 302, 306f–308f, 313f, 315f
breast, 309–310, 310f
buttock, 310–311, 315f
hints and tips on, 311, 312f–317f
lateral trunk and abdomen, 303–309, 309f, 311
perineal, 310–311, 311f–312f
reliability and advantages of, 297
subregions and planning for, 302–311

subregions of, 297, 302
trapezius flap for, 531
vascular pedicles and blood supply in, 297–301, 298f–302f

Tubed flap, for ear, 88
Turnover pectoralis major muscle flap, 376–377, 381
Turnover trapezius flap, 533
20-degree rule, for rhomboid flap, 636–637, 636f

U
Ulnar artery, 117

access, 117, 119f
anatomy, 116f, 117, 118f

Ulnar artery forearm fasciocutaneous flaps, 535–539
anatomy and, 538
classification of, 535
clinical perspectives on, 538, 538f
donor site closure, 538
hints and tips on, 539
innervation of, 535
limb preparation for, 535–536
patient positioning for, 535
radial forearm flap vs., 538
radial incision for, 536
raising, 535–538, 536f–538f
retrograde pedicle dissection for, 537, 537f
surface markings of, 535, 535f–536f
ulnar incision for, 536, 536f–537f
variations in, 539
vascularity of, checking, 538, 538f
vascular pedicle of, 535

Ultrasound
contrast-enhanced, for flap monitoring, 155
conventional, 44f
Doppler, 44–45, 44f, 45f

color, for flap monitoring, 150
handheld, for flap monitoring, 149–150

Unfractionated heparin, 39t
Upper face reconstruction

advancement flaps for, 82, 85
ethnic consideration sin, 82
local flaps for, 85
options for, 82–85
rotation flaps for, 85
skin grafting in, 82, 84f–85f

Upper limb recipient vessels, 115–117
Upper limb reconstruction

“bloodless” surgery in, 318
burn injuries, 669
function as priority in, 318
groin/SCIP flap for, 246–247, 249f
keystone flaps for, 317–329

arm, 319–320, 319f, 322–323, 322f–323f, 327,  
327f–329f

clinical perspectives on, 327, 327f–329f
design of, 322–327
elbow region, 320, 323–324, 324f–325f
forearm, 319–322, 320f, 323–324, 324f–325f
hand, 321f, 322, 326–327, 326f
vascular pedicles and blood supply for, 317–322,  

319f–321f
parascapular flap for, 623

recipient vessel exposure for, 516, 518f
surface markings of, 515, 516f–517f

morbidities associated with, 60–62, 62t
muscle-sparing, 60–62, 60f–61f, 513, 514

MS-0, 60, 60f, 514, 514f, 519, 520f
MS-1, 60, 60f, 514, 515f, 518, 519–520
MS-2, 60–62, 61f, 514, 515f, 518, 519–520, 520f, 521f
MS-3, 60–62, 61f, 514

pedicled, 502–513
abdominal muscle function after, 511–512
anatomy and, 509–510
bilateral and contralateral, 512
chemical leeching of, 513
classification of, 502
clinical perspectives on, 510
complications of, 511–512
cosmetic appearance and satisfaction after, 512
delay of, 512–513
double pedicle, 513
fat necrosis after, 512
hernias and bulges with, 511
hints and tips on, 513
incision for, 503, 503f
indications and contraindications, 510
inset of, 509, 510f
ipsilateral vs. contralateral pedicle, 510
necrosis and loss of, 512
patient positioning for, 502
prior abdominal incisions and, 511, 513
Prolene mesh for harvest defect, 508, 509f
radiation and, 512
raising, 502–509, 503f–509f
sensory changes after, 512
supercharged, 513
surface markings of, 502, 503f
variations in, 512–513
vascular pedicle of, 502
venous congestion in, 513

Transverse upper gracilis (TUG) musculocutaneous flap. 
See Transverse myocutaneous gracilis (TMG) flap

Trapezius flaps, 525–534
anatomy and, 531
classification of, 525
clinical perspectives on, 531, 532f–534f
donor site closure, 530, 532f
free, 533–534
hints and tips on, 533–534
myocutaneous, 526–529, 531, 533
osteomyocutaneous, 533
patient positioning for, 526, 526f, 528
postoperative management of, 530
raising, 527–530, 528f–531f
skin paddle for, 527–529, 527f, 529f
subcutaneous tunnel for, 529, 530f
surface markings of, 526–527, 527f
tension-free zone for, 530, 531f
turnover, 533
variations in, 533
vascular pedicle of, 525–526, 525f, 529, 530f
wound assessment for, 528, 528f

Triangulation technique, of anastomosis, 34, 34f
Trochanteric defects, TFL-PBIF flaps for, 483
Trueta, Joseph, 104f
Trunk

cutaneous nerves of, 302, 304f–306f
dermatomes of, 302, 303f
keystone flaps for, 297–317

abdomen, 311, 314f
anterior chest, 309–310
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Vesicovaginal fistulas, omental flap for, 373
Vessel dilators, microsurgical, 31
Visible light spectrophotometry (VLS), for flap monitoring, 150–151
Visual assessment, of flaps, 151–152
Volume-rendered technique (VRT), 45f, 46
VRAM. See Vertical rectus abdominis myocutaneous (VRAM) flap
VRT. See Volume-rendered technique
V-Y advancement flap, 15, 17f, 70, 71

W
War, mission setting after. See Mission setting
Workhorse flaps, 40, 41t, 677, 678t–679t
Wound healing, 3–4

adjunctive techniques in, 26–28
factors affecting, 4
phases of, 3–4, 3f
secondary intention, 26–28

W-plasty, 25, 26f
Wrist reconstruction, TDAP flap for, 476f

X
Xenograft, skin, 10

Y
Y-V advancement flap, 15

Z
Zitelli’s flap, for nasal reconstruction, 582–584

anatomy and, 584
classification of, 582
clinical perspectives on, 583f, 584
donor site closure, 583f, 584
first lobe placement, 584
graft site preparation for, 582, 583f
hints and tips on, 584
patient positioning for, 582
raising, 582–584, 583f
second lobe placement, 583f, 584
surface markings of, 582, 583f
vascular pedicle of, 582

Z-plasty, 25, 25f
angle of, 25, 25f, 26t
for burn injuries, 664–665
multiple, 25f
simple, 25f

Z-touch surface matching registration, 49

radial forearm flap for, 399
skin grafting in, 318
TDAP flap for, 476f

Urethral reconstruction, ulnar artery fasciocutaneous flap for, 540

V
Vacuum dressing, 26
Vaginal reconstruction, gracilis flap for, 241f
Vascular induction, 42
Vascularized bone grafts, free, for spinal reconstruction, 644–649

approaches in, 644
cervical spine, 645–646, 646f
cervicothoracic and thoracic spine, 646–647, 646f–647f
double barrel fibula strut for, 645, 645f, 647f
indications for, 644, 644f
lower thoracic and thoracolumbar spine, 647
lumbar spine, 647–648, 647f–648f
osteotomy for, 645, 645f
planning for, 644–645
postoperative monitoring of, 648–649
surgical technique for, 645, 645f
vascular pedicle of, 645

Vascularized tendon graft
with dorsalis pedis flap, 632
with lateral arm flap, 347
with radial forearm flap, 626, 627f

Vascular pedicle. See specific flaps
Vascular plexus, 4–5, 4f
Vasospasm, in microsurgery, 38, 38t
Vastus lateralis muscle, taking in ALT flap, 173, 173f
Vein grafts, 32–33, 42f
Vertical mattress sutures, 6–7, 8f
Vertical rectus abdominis myocutaneous (VRAM) flap, 69–71, 

69f, 70f, 540–545
anatomy and, 544
classification of, 540
clinical perspectives on, 544
donor site closure, 544
hints and tips on, 544–545
incision for, 540f, 541
inset of, 541–542, 543f
patient positioning for, 540, 540f, 541f
raising, 540f–545f, 541–544
surface markings of, 540–541, 540f
variations in, 544
vascular pedicle of, 540
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