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Complex defects of the forearm and hand often require microvascular reconstruction with osteocutaneous free flaps

for limb salvage. The aetiology of these complex defects can result from major trauma about the forearm and hand,

from severe infections including bony structures or from radical resection of malignant tumors. The purpose of this

presentation is to demonstrate a therapeutic approach for plastic reconstruction of complex defects about the

forearm and hand for different situation such as trauma, infection, tumor etc. Various cases are demonstrated and

discussed and finally an algorithm for sufficient treatment options including the timing for flap coverage is

presented.

Also the presented results with experiences from operations at our institution will clearly demonstrate that salvage

of the forearm and hand with osteocutaneous free flaps is the treatment of choice instead of ablative surgery.
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Secondary management of mutilating upper limb injuries – Soft tissues

S Raja Sabapathy

Director, Plastic, Hand and Microsurgery, Ganga Hospital, Coimbatore, INDIA

Provision of Skin cover during secondary reconstruction of Mutilating Upper Limb Injuries is practiced in three

situations. 1. When reconstruction of bone, tendon or nerve is planned and the available skin cover would not safely

provide access or cover, 2. The soft tissue cover provided would also help provide a missing function, such as a

functioning muscle transfer and 3. When functional reconstruction is complete and soft tissue reconstruction is

needed for contour correction for cosmetic reasons. When done to provide access, skin flaps are better than fascial

flaps with grafts. There is no difference in outcome whether the flap chosen is pedicle flap or free flap, and the

results seem to depend upon the debridement prior to flap cover even during secondary reconstruction. All fibrous

tissue in the base need to be excised prior to flap cover and primary healing is a must to reduce fibrosis at the

interface of the flap and the bed. Timing of surgery is important. Subsiding of induration at the flap – skin junction

is an appropriate time to do the next stage of surgery. For better results, the tendon and nerve repair junctions

could be placed in normal tissue and the grafts tunnelled through the flap. During secondary reconstruction with

tendon and nerve grafts it is safer to do them together. Staged reconstruction has the risk of damaging the previous

reconstruction. Composite defect reconstruction with a composite flap though appealing, is used less often because

the geometry of the defect of the various components may make the planning difficult. There is no difference in

outcome when defects in various tissues like tendons, bone and nerve are individually addressed and skin cover is

provided. For secondary contour correction, free or pedicle skin flaps can be used and in selected instances Tissue

expanders can be useful.
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Perforator flaps in upper limb

Alexandru Georgescu

Department of Plastic Surgery and Reconstructive Microsurgery, University of medicine “Iuliu Hatieganu”

Cluj-Napoca, Romania

Relatively new method in flap’s surgery, perforator flaps tend to monopolize nowadays the surgeon’s interest. These

flaps can be used both as free and pedicled flaps. The free perforator flaps are very useful but, the question is: could

these flaps be successfully used as local or regional flaps? Fu-Chan Wei developed the concept of free-style

perforator flaps, referring to the flaps harvested after a Doppler detection of the perforators. But, the local perforator

flaps could also be harvested without such investigations, through a very attentive flap design and microsurgical

dissection. Because these flaps need a microsurgical dissection, but do not need microvascular sutures, they could

be defined as “microsurgical non-microvascular flaps”. The study refers to both free and pedicled perforator

flaps, but insisting to the second category. In the absence of a preoperative Doppler examination, the flaps were

designed intraoperatively in a free-style manner. In each case we thought to 2-3 possible flaps able to cover the

defect and, for the beginning, we drew only an incision possible to be one of the future flap edges. Then, we proceed

to undermine one of the wound edges, trying to find a perforator pedicle able to provide the blood supply of the flap.

Generally, it is impossible to not find a patent perforator. The length of the flap must have 2 cm more than the

distance from the perforator to the most distally edge of the defect.

In conclusion, the perforator flaps could be used in the upper limb both as free and pedicled local/regional flaps but,

because their advantages we take into consideration whenever possible the local or regional resources. These flaps

could be designed and harvested even in the absence of a preoperative Doppler examination, by an attentive

dissection and design function of the defect needs.
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Endoscopic microsurgery and limb reconstruction

Scott Levin

The trend towards minimally invasive surgery has revolutionized surgical techniques in all disciplines of surgery. The

benefits of minimally invasive surgery are that they are more minimized operative morbidity. They can shorten

hospital time and costs and they can be aesthetically more pleasing to the patients because of limited approaches

and limited incisions. Upper Extremity reconstructive microsurgery has evolved to a point where techniques in

minimally invasive surgery can be applied to such a discipline. Minimally invasive microsurgical techniques are

complimentary to minimally invasive techniques in limb salvage and reconstruction that are also being developed in

parallel to microsurgical procedures. The ability to rapidly dissect tissues that include muscle, muscle flaps, vessels,

nerves, as well as the ability to prefabricate expanded tissue transplantation using endoscopic techniques have

improved on previous surgeries. All endoscopic surgery requires an optical cavity for adequate visualization and

space to perform surgical dissections. These natural cavities exist in the thorax and abdomen and certain pelvic

organs. They do not exist in the extremities and thorax and extra thoracic regions. The use of balloon dissectors has

enabled us to create optical cavities that then can be accessed with endoscopes and instruments to perform surgery

such as flap harvest, vessel harvest, and placement of tissue expanders for free tissue transfer prefabrication of

flaps. We have had extensive experience in endoscopic harvest of latissimus dorsi muscle, experience in harvest of

sural nerve grafts, the harvest of veins for vein graft, the prefabrication of free tissue transfers using tissue

expanders and recently have developed techniques for minimally invasive surgery in the extremities as they relate

to long bone reconstruction and surgery to the pelvis and acetabulum. Optical cavities can be created in the

extremities that may obviate the need for open incisions and decrease the morbidity of extremity operations that

lead to the need for free tissue transfer.

This trend toward minimally invasive surgery as it relates to extremity trauma and reconstruction may change

requirements and profile of reconstructive microsurgery in the extremities as these techniques develop. The benefits

and risk and complications as well as practicality of minimally invasive microsurgical techniques will be discussed in

detail. Specific examples of endoscopic microsurgery will be presented as well as the history of the development of

this by me and my team and the anticipation for future work, particularly in the Upper Extremity.
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Pharmacologic therapy of microsurgery

Woo-Kyung Kim

Department of Plastic and Reconstructive Surgery, Korea University College of Medicine, Seoul, Korea

The purpose of this presentation is to review the literature on this topic and study a practical clinical management

for pharmacologic therapy in microsurgery. In microsurgery the failure rates vary from 5 to 10 percent of free flaps

and 15 to 30 percent of replants. The single most important factor in the vessel anastomosis is surgical technique.

To improve on anastomotic success, however, various pharmacologic therapies have been proposed. Aspirin, heparin

and dextran remain the mainstays of treatment and more than 21 pharmacological agents have been used. Aspirin

decreases the products of arachidonic acid metabolism, including thromboxane. The effective dose of enteric-coated

aspirin is 50 to 100 mg. The heparin is effective at preventing thrombosis and intraoperative bolus and topical

irrigating agent have less complication than the routine clinical use. A single preoperative bolus of dextran or

dextran (500cc/24 hours) treatment ha ve shown improved patency in the postoperative period . Thrombolytic

agents (tissue-type plasminogen activator, urokinase and streptokinase) have been used as well, with good results

in local thrombolytic therapy. New pharmacological agents (Bivalirudin, Clopidogrel, SR121566A) are good tools in

peripheral vascular interventions and microsurgery.

Despite the lack of unified science, pharmacologic therapy is often practiced on the basis of clinical experience and

has a good result in preventing anastomosis failure with often marked differences in agents, dosing, and timing .
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Tissue engineering of 3D soft tissues

Wayne Morrison

Professor of Surgery and Head of Plastic, Hand and Microsurgery, St Vincent’s Hospital, Melbourne, Department of

Surgery, University of Melbourne and Bernard O’Brien Institute of Microsurgery

The classical model of three-dimensional tissue engineering involves seeding cells into structural biodegradable

scaffolds and implanting these in vivo. Their limitation has been the inability to sustain cell viability until vascular

ingrowth occurs. The plastic and hand surgeon through his experience through flap vascularisation, and particularly

in flap pre-fabrication by vascular implantation, can combine micro-vascular techniques with traditional tissue

engineering to overcome the key issues of blood supply.

If a vascular pedicle is placed inside a semi-sealed empty chamber space, it promotes intense angiogenesis. In this

environment, cells can be seeded and rapidly connect to a blood supply. Furthermore, the chamber environment

which mimics a wound healing model, signals systemic influx of inflammatory, epithelial and mesenchymal

precursors to produce autologous tissue. The tissue type that forms can be directed by the addition of specific cell

types, biological matrices, growth factors or differentiation factors. There are parallels to this, which we observe in

nature.

Using this approach, we have been able to grow fat, muscle and bone. Organ tissue has also been manufactured in

this way, including heart, liver, pancreas and thymus. Apart from the obvious clinical potential of this technology the

chamber model when implanted into genetically modified and immune privileged mice, enables us to study the

behaviour of human cells, including stem cells, in the in vivo environment and their response to various genetic

manipulations, drugs or matrix materials.
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Wrist arthrodesis and arthroplasty

Amit Gupta

Department of Orthopedic Surgery, University of Louisville, Louisville, KY, USA

Louisville Arm & Hand, Louisville, KY, USA

When the wrist joint is affected by severe rheumatoid or osteoarthritis, the option of management traditionally has

been limited to wrist arthrodesis. Although, wrist arthrodesis results in a stable and painless joint, it does

compromise wrist motion. Moreover, not all wrist arthrodesis are painless.

An alternative to wrist arthrodesis is wrist arthroplasty which restores motion to the wrist

Joint and relieves the patient’s pain. Wrist arthroplasty is not generally recommended due to the bad experience

with previous wrist arthroplasty designs which all had high rates of complications and failure.

The design criteria and clinical experience with a new wrist arthroplasty design will be discussed. The design

rationale involves minimal bone resection thus preserving the rim of the distal radius and all the ligaments attached

to the radius. Preserving the ligaments helps in protecting the proprioceptive function of these ligaments. Moreover,

minimal bone resection should make any salvage easier. The design also avoids the use of bone cement for both the

radial as well as the carpal part. The carpal fixation involves use of a peg fixing to the capitate and two screws

facilitating intercarpal fusion converting the carpus into one bony mass. The entire distal fixation is limited to the

carpus minimizing the chances of loosening. Additionally, there is a rotating carpal polyethylene insert which

decreases the torque transmitted to the carpal plate/bone interface. Early clinical results of this implant are

encouraging.
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Inferior radio-ulnar joint reconstruction

Diego L. Fernandez

Department of Orthopaedic Surgery, Lindenhof Hospital, Bern, Switzerland

The purpose of this presentation is to highlight our current indications and surgical techniques applied for distal

radio-ulnar joint (DRUJ) reconstruction using a non-constrained titanium-ceramic ulnar head prosthesis (Herbert

UHP Ò Martin, Tuttlingen) (van Schoonhoven J., Fernandez D.L. et al. JHS [A] 2000) as well as the medium and long

term results obtained by the author in a consecutive series of 40 patients treated in a period of ten years (1996 –

2006).

In this cohort 36 patients had post-traumatic sequelae of the DRUJ after distal radius fractures and the other four

were two dysplastic wrists, one Madelung and one recurrent giant cell tumor of the distal ulna. The vast majority of

the patients (35 out of 40) has had one or more failed previous procedures at the DRUJ level.

A conventional UHP was used in 27 patients, and one custom made prosthesis in one other patient. A spherical head

prosthesis was implanted in 12 patients with symptomatic radio-ulnar convergence and stump instability following

Sauvé-Kapandji procedures (Fernandez D.L., Joneschild E.S. et al. CORR 2006).

At late follow-up the vast majority of the patients reviewed were pain free, had improved forearm rotation, grip

strength and working ability. Radio-ulnar convergence disappeared in all patients with pre-operative unstable ulnar

stumps. There were no stem loosenings or infections in these series. Complications included a fractured stem in a

thin custom made prosthesis in the conventional UHP group. It was successfully revised with a standard stem and

has an uneventful nine year follow-up. In the spherical head group one intra-operative and one traumatic fracture of

the fused area occurred and were treated with screw fixation with a satisfactory outcome. There was one case with

periprosthetic heterotopic bone formation that required resection. The patient healed without recurrence.
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MP and PIP joint replacement arthroplasty

Robert Beckenbaugh

Mayo Clinic, Rochester MN USA

Total joint arthroplasty of the MP and PIP joints is now possible and associated with an acceptable success and

reoperation rate. This presentation outlines the indications, surgical techniques, results, and complications of joint

replacements in the hand with pyrocarbon implants.

Pyrocarbon has been shown to be an effective implant material with non-cement fixation for wear properties and

biologic compatibility (1). At the MCP joints the simple ball and socket design is inserted in a press-fit manner with

precise instruments preserving collateral ligaments and bone stock. The implants are indicated in all osteoarthritis

and post-traumatic conditions with normal soft tissues and in earlier non-deforming rheumatoid arthritis. A highly

structured postoperative therapy regime is required.

In the PIP joint the design is more complex being shaped like a total knee with refinement concepts to adapt to the

function of the PIP joint. The device is also inserted with precise instrumentation through a dorsal extensor splitting

approach. The implant can be inserted in any digit in osteoarthritis, post-traumatic arthritis, and inflammatory

arthritis (RA and psoriasis). The postoperative therapy is highly individualized to achieve full extension without an

extension lag or hyperextension.

The physical characteristics of pyrocarbon results in the appearance of a radiolucent zone by one year

postoperatively. This is a normal phenomena that does not represent implant loosening.

New materials and design concepts available to hand surgeons in 2007 make reconstructive total joint replacement

surgery possible in the MCP and PIP. This has dramatically increased the indications for arthroplasty at these levels

compared to the limited salvage previously available with silicone spacers.

1. Cook et al, 1999.
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Osteo-arthritis of the scapho-trapezio-trapeziodal (STT) joint

Johan van der Westhuizen , Ulrich Mennen

Jakaranda Hospital, Pretoria, South Africa

STT arthritis is still an unsolved problem: what is the biomechanical reason that this joint develops isolated OA or

OA in conjunction with other joints e.g. first CMC? Isolated STT osteo-arthritis is reported to affect between 4 – 10%

of the population.

Symptoms are classical: wrist pain, mainly with rotatory movements of the wrist. Examination reveals tenderness

situated just distal to the distal pole of the scaphoid, with balloting of the scaphoid and pain with radial deviation of

the wrist. It can be challenging to differentiate between CMC and STT arthritis. It is estimated that concomitant STT

and CMC arthritis occurs in approximately 60% of patients. X-rays are usually sufficient for a diagnosis, but other

special investigations may be necessary, to exclude associated conditions.

Conservative treatment is aimed at symptomatic relief. Surgical treatment may be divided into procedures that

restrict movement and preserve movement. Fusion of the STT joint will provide excellent pain relief, but several

reports have questioned the long-term outcome of arthrodesis. Several procedures have been proposed to preserve

movement of the mid-carpal joint: debridement by arthroscopy, removal of the distal pole of the scaphoid, removal

of the proximal part of the trapezium and trapezoid, with or without an interposition. However, these procedures are

also associated with complications. Due to the high incidence of associated CMC arthritis, there is probably a case to

be made to treat these patients as pan trapezium arthritis.

When treating STT arthritis however, the most important factor is the high incidence of associated conditions.

Therefore, we need to consider these factors when orchestrating a treatment plan.
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Anatomical basis of dorsal finger skin cover

Jefferson Braga-Silva

Pontific Catholic University of Rio Grande do Sul. Division of Hand Surgery and Microsurgery. Porto Alegre, Rio

Grande do Sul, Brazil

Objectives: this study describes the anatomy of the dorsal cutaneous vascular system of 180 digits (36 thumbs,

index, middle, ring, and little fingers) from 18 pairs of fresh human cadaver hands. The aim of this paper is to

incorporate the anatomical data to the current way of designing the homodigital adipofascial turn-over flap for

cutaneous coverage of the dorsum of the finger.

Methods : we have carried out an anatomical study in preserved cadaver hands to define the distance between the

joint and the origin of the dorsal cutaneous branches of the proper palmar digital artery in the proximal and middle

phalanx of the long fingers. For the thumb to metacarpal and interphalangeal joint. All branches of the proper digital

artery which ran to the dorsal skin were then identified, and their diameters and the distances of their origins from

the proximal interphalangeal joint were measured .

Results: we showed that two constant branches in the proximal and middle phalanx from each proper digital artery

have consistent sites of origin at predictable distances from the proximal interphalangeal joint for the long fingers

and metacarpal and interphalangeal joint for the thumb. The flap survival was excellent and no donor site

complications were observed.

Conclusions: we showed that these branches have consistent sites of origin at predictable distances from the

proximal interphalangeal joint. The adipofascial turnover arterial flap has appeared as an excellent alternative to

achieve early coverage of cutaneous wounds at the dorsal aspect of the fingers.
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My favourite flap in hand surgery - Reverse dorsal metacarpal artery flap

Govindasamy Balakrishnan

RIGHT Hospitals, Chennai, India

The coverage of the dorsal finger defects and defects over web spaces remains a challenge to the hand surgeons. It

often needs a flap from adjacent finger or a distal flap, which becomes a staged procedure. The reverse dorsal

metacarpal artery flap is a boon to the hand surgeons to cover such a defect in a single stage. It is a perforator

based axial flow skin flap based upon the communication between the palmar and dorsal vessels at the level of the

neck of the metacarpal. The constant communication at this level makes it a versatile flap. The dorsal skin is always

lax and a secondary defect up to 3cms width can be closed primarily. These flaps can be raised as fasciocutaneous

flaps or adipo fascial flaps. These flaps can also be used as composite flaps by raising the extensor tendon and part

of the dorsal cortex of metacarpal bone. The classical dorsal metacarpal artery flap can be used to cover defects up

to the PIP joint or base of the middle phalanx. The extended reverse dorsal metacarpal artery flap based upon the

communication between the dorsal metacarpal artery and dorsal digital branches can be used to cover defects up to

the DIP joint. I would like to present my experience of 30 cases of reverse dorsal metacarpal artery flaps.
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The radial forearm flap

R.Adani

Department of Orthopaedic Surgery, University of Modena and Reggio-Emilia, Modena, Italy

The radial forearm flap based on the radial vessels was first developed as a free microvascular flap by Yang Guofan

in 1978 and initially this free flap was used to reconstruct controlateral hand injuries. In 1984 Foucher reported the

application of this flap as a pedicle flap raised on a distal pedicle of the radial vessels on the same side for the

reconstruction of skin defects of the hand.

The advantages of using this flap for hand reconstruction are numerous, however two major disadvantages of the

donor site are present: sacrifice of the radial artery and a displeasing donor site.

The aim of this work is to describe the use of this flap for hand reconstruction.

In the period 1988-2006 the radial forearm flap was used in different way for cover hand defects:

- Free and reverse forearm flap to reconstruct large tissue defects;

- Reverse forearm flap containing the palmaris longus tendon and a strip of brachioradialis and FCR for

reconstruction of the extensor tendons of the hand;

- Reverse fascial flap for reconstruction of the gliding floor of tendons;

- Distally based radial cutaneous or fascio-subcutaneous flap based on the distal perforators of the radial artery.

The radial forearm flap is indicated for hand reconstruction such as a skin defects at the dorsal and palmar

hand/wrist, release adduction contracture of the first web space and for reconstruction of soft tissue defects with

dorsal tendon injuries.

The distally based radial forearm cutaneous or fascio subcutaneous flap with preservation of the radial artery is a

reliable alternative to “the standard radial forearm flap” and reduces the donor site complications preserving the

radial artery and also provides a more acceptable donor site.

In conclusion we believe that the radial forearm flap, employed in appropriate way, still plays an important role in

reconstructive surgery of the hand.
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Posterior interosseous and anterior interosseous pedicled flaps for tissue substitution in the hand

Zsolt Szabo

BAZ University Teaching Hospital, Miskolc, Hungary

The era of reversed fow arterial pedicled flaps have started since 1981 with the introduction by Yang Guofan of the

radial forearm flap. This flap has a lots of advantages but also the great disadvantage to sacrifice the radial artery.

To avoid this inconvinience a new generation flap, a reversed pedicled flap of the interosseous posterior artery was

introduced by Masquelet and Zancolli in 1986. This is a technically demanding but safe and constant flap which in

the everyday practice has took the place of the radial and ulnar flaps. In 2-3% of the cases anatomical variations

result in the absence of the distal anastomosis of the interosseous artery. In these cases a new flap the interosseous

anterior flap can substitute it. This relatively new flap, introduced by Hu and Baudet in 1994 is based on two

perforators of the interosseous anterior artery which penetrates the interosseous membrane and provide

vascularisation to the skin of the distal dorsal forearm. I would like to present the anatomic background, the

technical tips and tricks and some of our results with these two flaps.
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The groin flap in hand surgery

Henk Giele

University of Oxford, United Kingdom

The groin flap the first axial pattern flap, popularized by McGregor and Jackson in 1972 was the principle flap for

hand coverage as a pedicle flap but lost popularity with advancement in other free fasciocutaneous flaps due to it’s

variable short and small pedicle. However it remains my favourite flap in hand surgery due to the groin flaps large

possible size (10x25cm), of flexible durable usually hairless skin, overlying fat that can provide a good tendon

gliding surface, all of which allows immediate mobilization. The flap size can be extended in dimension by utilizing

the inferior epigastric artery territory. The groin flap has advantages in a hidden directly closeable donor site,with

low donor site morbidity. Though it can be bulky in the obese especially at the medial corner it is easily debulked.
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Morphology and classification of mechanoreceptors

E. J. Berger , R. A. Berger, K. Tomita, Y. T. Lin

Mayo Clinic Orthopedic Research Laboratories, Rochester, Minnesota, U.S.A.

Classification: Mechanoreceptors are specialized nerve endings that initiate afferent nerve trans-missions when

stimulated mechanically. The Freeman & Wyke classification is the most widely used system today. Type I (Ruffini)

receptors are globular or ovoid in shape and are believed to provide information about static position and dynamic

joint movement. Type II (Pacinian) receptors are thick, laminated or onionskin-like capsules with a single nerve

terminal in cylindrical or conical shape and are thought to provide information about initial and final movement.

Type III (Golgi) receptors are more elongated and larger in dimension than other receptors, possess dense nerve

terminal and appear to provide information about extremes of joint movement. Type IV receptors include

non-corpuscular nerve endings and are thought to convey pain.

Methods: Fresh cadavers with no history of neurological disorders were used. Radiographs were taken to exclude

any arthritic condition. The tissues were fixed in paraformaldehyde, cryoprotected, cryostat- sectioned at 50µm,

serially collected on glass slides and processed for fluorescent immunohistochemistry using PGP 9.5 as the primary

antibody conjugated to a fluorescent secondary antibody. Each section was completely scanned with a confocal laser

scanning microscope system, focused on the fluorescence frequency of the secondary antibody. Because of the

extremely high level of resolution and three-dimensional scanning capacity of the laser microscopy system, with its

integrated software, structures such as nerve endings can be imaged three-dimensionally, rotated and objectively

measured for parameters such as overall size of the mechanoreceptors and the diameters of the afferent and

terminal nerve fiber.

Freeman MA and Wyke, B: J. Anat. 101:505, 1967

Jew JY, Berger EJ, Berger RA, Lin YT. Acta Ortho. Scand. 74:689, 2003.
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Distribution of mechanoreceptors in the wrist ligaments

Elisabet Hagert

Karolinska Institutet, Department of Hand Surgery, Stockholm Söder Hospital, Stockholm, Sweden.

Joint stability is dependent on a proper skeletal congruity, the passive restraint from ligaments, and the muscular

compressive forces acting on the joint. From other joint systems in humans and animals, it is well established that

sensory signals from nerve endings in ligaments contribute information regarding joint velocity, angle and distortion.

The degree of innervation, however, varies greatly between joint systems. Based on this, the human wrist ligaments

have recently been analyzed extensively with regard to the distribution of nerves and mechanoreceptors, in an aim

to further elucidate the possible proprioceptive role of wrist ligaments in maintaining joint stability.

The distribution of the nerve endings in human wrist ligaments is found to vary greatly. The differences in degree of

innervation is, furthermore, reflected in structural differences between the ligaments. Hence, while certain wrist

ligaments are found to have innate sensory qualities, with a rich presence of mechanoreceptors and nerve endings,

other ligaments have a structural composition indicating primarily a mechanical, not sensory, function. It is

proposed that the differences in innervation and structural composition indicate that wrist ligaments are not equal

with regard to proprioceptive and biomechanical functions.
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Changes of performance in proprioception impaired patients

R.A. Berger 1 , E. R. Laskowski 2

1 Orthopedic Research Laboratories

2 Sports Medicine Clinic, Department of Physical Medicine and Rehabilitation

Mayo Clinic, Rochester, Minnesota, U.S.A

Understanding proprioception is important to understand normal neural networking,

Developing applications to reconstruction, understanding pathophysiology and

designing rehabilitation algorithms. Very little information regarding proprioceptive sense in the human wrist has

been published in peer review literature. We know that there are 7 major peripheral nerves that cross the wrist, and

potentially provide afferent connections to the joint structures. We know that the nerves that represent an afferent

connection with the wrist terminate in specific nerve endings that are believed to be mechanoreceptors. It has

recently been demonstrated that the anterior and posterior interosseous nerves do not contribute to the conscious

awareness of position sense in the human wrist. Motion threshold is being evaluated currently. It has been

hypothesized that the displacement parameters for the wrist would fall somewhere between the distal

interphalangeal joint (20 deg/sec with 0.8 ° displacement) and the elbow joint (2 deg/sec with 0.1 ° displacement).

It is entirely possible that conscious awareness of proprioception may be minimal, and that afferent/efferent reflexes

are happening at a lower level, such as direct arcs with muscle spindles or through the spinal cord. From other

joints, we have learned that injury can create a diminution of function of afferent/efferent pathways and disrupt

static restraints and that retraining dynamic stability is essential in successful adaptation to injury. Traction injuries

to ligaments or capsule results in rupture of nerve fibers, or partial joint “de-afferentation”. This in turn results in a

cycle of re-injury, well documented in studies of recurrent ankle sprains. Numerous studies have demonstrated

clinical improvements in patients who have undergone proprioceptive re-education of injured joints.
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Proprioception in carpal instability

Marc Garcia-Elias

Institut Kaplan, Passeig de la Bonanova, 9, 2on 2a, 08022 Barcelona, Spain

Proprioception, understood as the conscious and unconscious appreciation of joint position, is an important step in

the process of generating adequate efferent (motor) responses helping in the stabilization of joints. Proprioception is

directly dependent on the existence of local mechanoreceptors distributed in specific soft-tissue structures around

the joint (skin, periosteum, capsule, ligaments, etc). Wrist ligaments are not an exception. When the wrist is loaded,

the mechanoreceptors contained in its ligaments detect changes in tension and generate warning messages to the

spinal chord which are followed by almost automatic orders to specific motor tendons which reactive contraction may

control joint displacement within physiologic limits. Indeed, muscle activation comes not immediately after a sudden

load. There is always some delay (latency time) in the response of the protective muscles. If the muscle response is

slow, owing to absence of capsular receptors, capsular strain could easily progress beyond limits causing injury. The

key issue, therefore, is to make this feedback loop as short as possible: the shortest the latency, the less the

damage. In this round table, updated information will be provided on what sort of receptors exist in the wrist

ligaments. We will also discuss how densely distributed sensory corpuscles are in some carpal ligaments, and what

possible clinical implications this information may have for our future management of wrist instability.

 




