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Cerebral Cortex Neurons (billions)
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Musculocutaneous nerve

Medial intermuscular septum

Radial nerve

Medial epicondyle

© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com
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FIGURE 2.2 Nineteenth-century direct suture techniques. (a. b) Vul-
pian’s center suture technique: (c, ¢) Wedge techniques of bulb suture;
(d) Side-to-side nerve suture (Browne, 1951).

Siglo XIX

FIGURE 5. Scissors, spe- s :
Tecnicas de Neurorrafia

cillum, and, on the left, a
special needle with an eye
used by Ferrara to suture
nerve trunks.

1593
Neurorrafia
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“Target”
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Mechanism
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derived PMR

Fig. 1.15 Preferential motor remnervation. Followmg mjury to a mixed motor and sensory nerve, regenerating axons will preferentially regenerate
down a modality-matched termmal pathway. A small proportion of the regenerating axons will inappropriately mnervate a mismatched sensory or
muscle target. However, over time these mappropriate connections are pruned back, leaving only appropriate end-organ association. The mechanism
underlying this specificity 1s mediated through “pathway,” “target.” or combmed signals.
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Spinal accesory nerve

Suprascapular nerve

Fig. 5. Distal spinal accessory to suprascapular nerve
transfer. The distal spinal accessory nerve has been
transected distally and transferred to the suprascapular
nerve, which has been transected proximally to the
suprascapular notch. (From Mackinnon SE. Colbert
SH. Nerve transfers in the hand and upper extremity
surgery. Tech Hand Up Extrem Surg 2008;12(1):24;
with permission.)
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Radial Aspect of the Forearm Deep motor branch
of ulnar nerve
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tamanos

@ Suficientes

axones

Median nerve
motores para (retracted)
reinervar

i g Terminal end of

INnfrinsecos. anterior interosseous
nerve harvested from
pronator quadratus muscle

Sensory fascicle
of ulnar nerve (60%)

Harvest site of
ulnar motor
fascicle (40%)

Ulnar Aspect of the Forearm

Ulnar nerve

Dorsal cutaneous
branch of ulnar nerve
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(N) supinator

End-to-end Nerve Transfer

(N) extensor carpi radialis brevis..
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g *(N) flexor carpi radialis
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(M) brachioradiaks,
(M) pronator teres tendon v) ocpmﬁc
(N) superficial branch of racial : (N) laferal antebrachial culaneous

e
-
-

(N) superficial branch of radial” (N) superficial branch of racial

Fg.5.23 lateral antebrachial cutaneous (LABC)-to-superficial branch of radial (radial sensory) nerve transfer. (3a) The donor LABC nerve 1s identified
superficially. The recipient radial sensory nerve 15 identified deep by retractmg the brachioradiabs. (b) Donor (green) and recipient (red) anatomy for
nerve transfer 1s shown. (¢) The donor LABC nerve 5 end-to-end transferred to the recpient radial sensory nerve.
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Shoulder Bones Typical Mammal Shoulder

Scapula, also called the ¥ .

“shoulder blade” The rib cage is narrow
Shoulder is placed on side-to-side and deep
the side of the rib cage ~ frontto-back .~
with the scapula bal- !

anced on top of the

Clavicle, also called
the “collar bone”

\.

«

1
¥

Attaches to the top —— /.
of the breast bone. \ LAy s
The only boney B~ \
attachment of the / -

shoulder AR

Humerus,
the upper -arm
bone

- y

“} ,i&-;v <

| \‘a‘ % A baboon exhibits the typical, quadrupedal

o arrangment of the shoulder
A skeleton of a chimpanzee

https://www.pasttime.org/2013/08/episode-5-throwing-in-human-evolution/




Top View Front View Right Side View

Chimpanzee shoulder
Chest is wide front-to-back

3 Humerus on the side of the rib cage I I [

Scapula is placed on the back
Clavicles are long and angled

Top View Front View Right Side View

1A

Top View Front View Right Side View

[0

Homo erectus shoulder
Chest is wide front-to-back
Scapula is placed on the side
Clavicles are long and horizontal
Humerus is pulled forward, limiting
rotation of the arm backwards

Homo sapiens shoulder
Chest is wide front-to-back
Scapula is placed on the back
Clavicles are short and horizontal
Humerus is placed on the side of
our rib cage so we can pull our
arms back to throw and run

https://www.pasttime.org/2013/08/episode-5-throwing-in-human-evolution/
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Medial border 41

Groove for external
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abductor pollicis longus

Groove for external
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Trochlear notch
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Articulacion Radio - Cubital

Dorsal



| Articulacion
Radio cubital distal

Dorsal

Radio Liibito

Palmar
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Lig.ulnolunatum

Radius

Proc. styloideus
radii

Fovea scaphoidea

Fovea lunata

Tuberculum dorsale (Lister) -

Ramus dorsalis der A.interossea anterior

Urthopéde 2004 - 33678-6357

Die Anatomie des ulnokarpalen Komplexes

Ramus palmaris der A.interossea anterior

Lig. ulnotriquetrum

Ulna

Lig. radiotriquetrum dorsale

Ast der A. ulnaris

Lig. collaterale
carpi ulnare

Meniscus
ulnocarpalis

Discus ulnocarpalis
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A

Darrach
resection

1912
Moore 1880
Lauenstein 1887

B

Hemiresection with
tendon interposition

1985
Bowers

Sauve-Kapandji
procedure

1936
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Scheker
2001

Ascension
2010
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The testimony of man’s hand as to his
arboreal origin. Man’s thumb, it will be seen, is
fundamentally similar to that of the gorilla, differing
chiefly in its relatively greater length. The oppo-
nens muscle is present in the gorilla and has the
same relations to surrounding muscles as in man.
This is shown in the drawings. (From Gregory, 1928)
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HANDWRENCH

Naomi Thellier (England) Paul Julius (U.S.A)



(a) Transverse volar grip (b) Spherical volar grip

(c) Lateral pinch (d) Diagonal volar grip

(e) Extension grip (f) Tripod grip

s

(g) Five finger pinch (h) Pulp pinch



Articulacion
Trapecio metacarpiano

» Articulacion BICONCAVO CONVEXA

» Silla de montar

FIGURE 4: Concavoconvexity of trapezium, analogous to a saddle. A, B The TM articular surface of the trapezium is seen, with
the thumb metacarpal removed. A Its concavity is seen from the side, as on an anteroposterior x-ray view. B The convexity of the
trapezium is seen from the thumb metacarpal side. Reprinted from Edmunds JO. Traumatic dislocations and instability of the
trapeziometacarpal joint of the thumb. Hand Clinics 2006:22:365-392, with permission from Elsevier.
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Trapecio metacarpiano
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Ligamentos

» / Ligamentos

» 2 Carpometacarpianos
DORSALES

» Dorsoradial

» Posterior Oblicuo

DT-IIMC

Fig. 10. Diagram of the trapezio-metacarpal joint
showing the outlay of the dorsal and volar ligaments.
Special attention must be given to preservation of this

joint for adequate thumb stability. The most important

ligaments for reconstruction and preservation are the
dorsal radial ligament (DRL), posterior oblique ligament
(POL), ulnar collateral ligament (not depicted), first
intermetacarpal ligament (IML), and the anterior oblique
ligament, deep and superficial heads (DAOL and SAOL).
APL = abductor pollicis longus; DIML = dorsal inter-
metacarpal ligament; DT-II MC = dorsal trapezio-I1
metacarpal: DTT = dorsal trapeziotrapezoid.




Ligamentos

» / Ligamentos

» 2 Carpometacarpianos
DORSALES

» Dorsoradial

» Posterior Oblicuo

Fig. 10. Diagram of the trapezio-metacarpal joint
showing the outlay of the dorsal and volar ligaments.
Special attention must be given to preservation of this

joint for adequate thumb stability. The most important

ligaments for reconstruction and preservation are the
dorsal radial ligament (DRL), posterior oblique ligament
(POL), ulnar collateral ligament (not depicted), first
intermetacarpal ligament (IML), and the anterior oblique
ligament, deep and superficial heads (DAOL and SAOL).
APL = abductor pollicis longus; DIML = dorsal inter-
metacarpal ligament; DT-II MC = dorsal trapezio-I1
metacarpal: DTT = dorsal trapeziotrapezoid.







Muscles of Thumb Opposition

- Superficial head of flexor pollicis brevis m. (insertion)

e - Deep head of flexor pollicis brevis m. (insertion)

Abductor pollicis brevis m. (insertion)

- Opponens pollicis m.

Flexor pollicis brevis m. (origin)

Abductor pollicis brevis m. (origin)

~ Transverse head of
adductor pollicis m.

- Oblique head of
adductor pollicis m.



Oponentoplastia

B Flexor Superficial de los dedos (111 0 IV)
&l Extensor Indicis Propius

B Palmaris Longus (Camitz)

B Abductor Digiti Minimi (Huber)




Poleas

Bunnell: polea en pisiforme
Distales al pisiforme hacen
mMas flexion que abduccidon
Proximales al pisiforme mads
abduccion y menos flexion.
PL mejor abduccion, pobre

flexion y ademas es debil

Fig. 3. Pulley placement for tendon transfers: /. proximal to
pisiform (ECRL, ECU); 2. rotated on pisiform (ADQ); J,
distal to pisiform (EIP); 4, tendon loop of FCU; and 5, carpal
tunnel of palmaris longus fascia.
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Primera Comisura l






















































Dedos del pie a la mano
;’l = John Cobbet

= Abril 1968, Primera transferencia de hallux a pulgar en
humano

FREE DIGITAL TRANSFER
Report of a Case of Transfer of a Great Toe to Replace an Amputated Thumb

J. R. CoBBETT, LONDON, ENGLAND

From the Queen Victoria Hospital, East Grinstead




678 J. R. COBBETT

later there was obvious skin necrosis over the vein graft, and yet a further operation was
undertaken, at which a bipedicle abdominal flap was used to fill the defect. This healed
satisfactorily and the patient was eventually discharged from hospital five weeks after
operation.

Further progress was delayed by acute back strain and an enforced period of bed rest
at home. On recovery from this he was readmitted and three months after the first operation

FiG. 1
The appearance of the hand before operation.




Fic. 2 FiG. 3

Figure 2—The hand after reconstruction of the thumb by free transfer of the left
great toe. Figure 3—To show useful opposition of the transplanted digit.

part of the abdominal flap was thinned, the extensor tendon was sutured and the digital nerves
were repaired under magnification. Six weeks later the remaining part of the flap was thinned
and a flexor tendon graft inserted. After a course of physiotherapy he went back to his old job,
six months after the transplant operation.

At eight months from the time of the operation the new thumb (Fig. 2) was warm and pink,
with growing nail and digital hairs. Sensation of a protective nature was present throughout

THE JOURNAL OF BONE AND JOINT SURGERY
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Revoluciones Anatomicas
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» 1916
» Colgajos tubulizados



Un hombre con una mano no
funcional es equivalente a un
hombre sin mano

_ Sterling'Bunnell




Perforantes cutaneas

» Cualquier vaso que traspase la fascia profunda
para nutrir la piel

» Proceden de vasos segmentarios paralelos al
hueso




Perrusion IN MuLTipLE PERFORASOMES VIA LINKING VESSELS

Perforasomas

» Territorio perfundido
por una perforante

» Comunicaciones
directas e
indirectas con [ 5
perforasomas
adyacentes

Linking vessel

Colonizacion por
vasos de choque

Direction
Of Fio‘/‘/




Vascular Basis of Interperforator Direct & Indirect Flow

Direct flow via linking vessel _ y Linking vessel

7 Fascia

]- Suprafascial plexus.

Adipose layer

]— Subdermal plexus
3~ Skin

S— e , “Communicating branch
Indirect flow through subdermal plexus

? INDIRECT FLOW THROUGH THE SuBDERMAL PLEXUS

Deep Fascia

Adipose layer

Subdermal plexus

7/ enven . xt = = B R b . Skin
Oro08 AB Huaooez




FIGURE 6: The arc of rotation of perforator-based propeller flaps. A Anterior view. B Posterior view.







































Article

The Lateral Proximal Phalanx Flap for © American Association for
. Hand Surgery 2016
Contractures and Soft Tissue Defects DOL: 10.1177/155894471664678]

hand.sagepub.com

in the Proximal Interphalangeal
Joint: An Anatomical and Clinical Study

Aldo G. Beltran'?"* and Camilo ). Romero*®

Abstract

Background: The management of contractures and soft tissue defects in the proximal interphalangeal (PIP) finger
joint remains a challenge. We report a transposition flap from the lateral skin of the proximal phalanx that is based on
perforating branches of the digital arteries and can be used safely for both palmar and dorsal cover defects. Methods:
We first completed an anatomic study, dissecting 20 fingers in fresh cadavers with arterial injections and made the new
flap in patients with dorsal or palmar defects in PIP joints. Results: In cadavers, we can reveal 4 constant branches
from each digital artery in the proximal phalanx, with the more distal just in the PIP joint constituting the flap pedicle.
Between February 2010 and February 2015, we designed 33 flaps in 29 patients, 7 for dorsal and 26 for palmar defects,
with no instances of flap necrosis and 4 distal epidermolysis. The patients were between 4 and 69 years with no major
complications, and all of the skin defects in the PIP joint were resolved satisfactorily without any relevant sequelae at the
donor site. Conclusions: This flap procedure is an easy, reliable, versatile, and safe technique, and could be an importan
tool for the management of difficult skin defects and contractures at the PIP joint level.
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Keywords: flap, proximal interphalangeal joint, proximal phalanx, perforator, contracture, digital artery, joint coverage




Fig. 3. The dorsal branches of the paired digital vesscls in each phalanx arc more consistently 4,
and show a regular repetitive distribution: a, condylar vessel; b, metaphyseal vessel; ¢, dorsal skin
vessel; d, transverse palmar arch.
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Fig. 3. The dorsal branches of the paired digital vesscls in each phalanx arc more consistently 4,
and show a regular repetitive distribution: a, condylar vessel; b, metaphyseal vessel; ¢, dorsal skin
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Fig. 3. The dorsal branches of the paired digital vesscls in each phalanx arc more consistently 4,
and show a regular repetitive distribution: a, condylar vessel; b, metaphyseal vessel; ¢, dorsal skin
vessel; d, transverse palmar arch.
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Defecto PALMAR
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Colgajo # 16

B Hombre 36 anos — Secuelas guemadura eléctrica
=@ || dedo, Mano derecha

@ Lado cubital
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Colgajo Perforantes Arterio
Colateral Ulnar del Pulgar

2019, Beltran et ails.











































Reconstruccion 3 D

» Segmentos de tejido

» Blogues

» Perfusion

» Transiciones entre tejidos
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Caso Clinico:
A. Beltrdan
O. Gallo
M. Rivera
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Caso Clinico:
A. Beltran

O. Gallo

M. Rivera
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Caso Clinico:
A. Belfran

O. Gallo

M. Rivera




Museo “La Specola”, Florencia - Italia



abi b









Flexor digitorum
superficialis

tendons
Flexor carpi Palmaris longus tendon
ulnaris tendon Palmar cutaneous branch
of median nerve
Llinar nerve .
and artery == Radial artery
, Flexor carpi radialis tendon
Skin _
Median nerve
Flexor digitorum _ val
profundus tendons eins
Pronator quadratus muscle
Bones -IE:; Brachioradialis
us Abductor pollicis longus tendon
Extensor carpi ulnaris tandon Extensor pollicis brevis tendon

Extensor digiti minimi tendon Extensor carpi radialis longus tendon
Extensor indicis tendon Extensor carpi radialis brevis tendon
Extensor pollicis longus tendon
Extensor digitorum tendons
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