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Elbow, Forearm, Hand, Wrist and Metacarpal injury

Dislocation of the Elbow. Proximal Forearm Fractures. Distal Radius Fractures. Forearm bone shaft fractures and fracture with dislocation. Hand, wrist and metacarpal fractures and dislocation. Flexor and Extensor Tendon Injuries of the Hand. Clinical features, diagnostics and treatment. Complication.


Dislocation of the Elbow
Elbow dislocation is the most common dislocation in children; in adults, it is the second most common dislocation after that of the shoulder. Most elbow dislocations occur in a fall on the extremity. Posterior elbow dislocations comprise over 90% of elbow injuries. Anterior dislocations are seen much less commonly than posterior dislocations. Divergent dislocations, which result in the ulna and radius dislocating in opposite directions, are even rarer.
Posterior elbow dislocations often have a very prominent olecranon and a forearm that appears foreshortened. Anterior elbow dislocations have the appearance of an elongated forearm, and the arm is held in extension.
Classification
Anatomic description based on anatomic location of olecranon relative to humerus:
· posterior,
· posterolateral,
· posteromedial,
· lateral,
· medial,
· divergent
Simple vs. complex
· simple - elbow dislocation with no associated fracture 
· complex - elbow dislocation with associated fracture
Terrible triad injury: elbow dislocation associated with a Lateral (Ulnar) Collateral Ligament tear, radial head fracture, and coronoid tip fracture.

Several methods for reducing a posterior elbow dislocation have been suggested. Before reduction, adequate patient analgesia and sedation are necessary not only for patient comfort but also for the reduction. Intravenous sedation and augmentation with local anesthetic injected into the joint is usually adequate for manipulation. Reduction of a posterior elbow dislocation is easily accomplished for the most part by closed means using manual traction and manipulation. X-rays must confirm the reduction. Short-term immobilization for comfort is all that is required. Following this, active flexion and extension are essential to regain motion. Any elbow trauma in the adult should be accompanied by warning the patient of the likelihood that a few degrees of full extension are usually lost but that this loss will present no functional disability.
Compartment syndrome may develop in the forearm fascia or biceps tendon due to massive swelling, which may occur in an acute elbow dislocation.
Ectopic calcification, primarily around the collateral ligaments, is common after an elbow dislocation, provides no limitations and requires no intervention.
Surgical intervention may be needed for a functional flexion contracture or for chronic residual instability.

Consideration:
· Epidemiology
· Accounts for 11-28% of injuries to the elbow
· Posterior dislocations most common
· Highest incidence in the young 10-20 years and usually sports injuries
· Mechanism of injury
· Most commonly due to fall on outstretched hand or elbow resulting in force to unlock the olecranon from the trochlea
· Posterior dislocation following hyperextension, valgus stress, arm abduction, and forearm supination
· Anterior dislocation ensuing from direct force to the posterior forearm with elbow flexed
· Clinical Evaluation
· Patients typically present guarding the injured extremity
· Usually has gross deformity and swelling
· Careful NV exam in important and should be done prior to radiographs or manipulation
· Repeat after reduction
· Radiographic Evaluation
· AP and lateral elbow films should be obtained both pre and post reduction
· Careful examination for associated fractures
· Treatment
· Posterior Dislocation
· Closed reduction under sedation
· Reduction should be performed with the elbow flexed while providing distal traction
· Post reduction management includes a posterior splint with the elbow at 90 degrees
· Open reduciton for severe soft tissue injuries or bony entrapment
· Anterior Dislocation
· Closed reduction under sedation
· Distal traction to the flexed forearm followed by dorsally direct pressure on the volar forearm with anterior pressure on the humerus
· Associated injuries
· Radial head fx (5-11%)
· Treatment
· Type I - Conservative
· Type II/III - Attempt ORIF vs. radial head replacement
· No role for solely excision of radial head in 2006.
· Coronoid process fractures (5-10%)
· Medial or lateral epicondylar fx (12-34%)
· Instability Scale
· Type I
· Posterolateral rotary instability, lateral ulnar collateral ligament disrupted
· Type II
· Perched condyles, varus instability, ant and post capsule disrupted
· Type III
· A: posterior dislocation with valgus instability, medial collateral ligament disruption
· B: posterior dislocation, grossly unstable, lateral, medial, anterior, and posterior disruption

Radial head subluxation (Nursemaid’s Elbow)
In the pediatric population, radial head subluxation is the main cause of elbow dislocations. In cases in which there is radial head subluxation, the radial head slips under the annular ligament and becomes trapped. Radial head subluxations in children are usually caused by pulling or yanking on the child's arm when the child's elbow is extended.
Radial head subluxations in children (ie, nursemaid's elbow) can generally be reduced without the need for sedation or analgesia.
Treat radial head subluxations in children by supporting the child's affected arm with your nondominant hand, with moderate pressure placed on the radial head. With your dominant hand on the child's wrist, apply gentle traction to the arm and, in 1 motion, supinate and fully flex the affected elbow. You can palpate for a click over the radial head with your nondominant hand.
Consideration:
· Subluxation of the radial head
· Slippage of the head of the radius under the annular ligament
· Most common cause is axial traction
· H/o arm being pulled followed by sudden refusal to use the arm, in particular to supinate, and holding of the arm in a flexed, pronated position
· Diagnosis can often be made by history alone without the need for imaging studies
· To repair, the elbow is placed in full supination and slowly moved from full flexion to full extension
· A click at the level of the radial head signifies reduction
· Relief of pain is usually significant and occurs within minutes

TESTS: Elbow dislocation
471. A child is spinned around by holding his hand by his father. While doing this the child started crying and does not allow his father to touch his elbow. The diagnosis is A. Pulled elbow B. Radial head dislocation C. annular ligament tear D. Fracture olecranon process.
472. A 40 year-old man was repairing his wooden shed on Sunday morning. By afternoon, he felt that the hammer was becoming heavier and heavier. He felt pain in lateral side of elbow and also found that squeezing water out of sponge hurt his elbow. Which of the muscles are most likely involved. A. Biceps brachii and supinator B. Flexor digitorum superficialis C. Extensor carpi radialis longus and brevis D. Triceps brachii and anconeous.
473. Pulled elbow is: A. Subluxation of radius head B. Subluxation of wrist C. Subluxation of humerus D. Fracture ulna.
474. All are common with elbow dislocation except: A. Myositis ossificans progressiva  B. Median N palsy C. Brachial artery injury D. Volkmann’s contracture.
475. A one and a half year old child holding her father’s hand slipped and fell but did not let go of her father’s hand. After that,she continued to cry and hold the forearm in pronated position and refused to move the affected extremity. Which of the following manage-ment at this stage is most appropriate? A. Supinate the forearm B. Examine the child under GA C. Elevate the limb and observe D. Investigate for osteomyelitis.
ANSWERS
471). A 
472). C 
473). A 
474). A 
475). A 


Proximal Forearm Fractures

Fractures of the Olecranon
Olecranon fractures are fairly common. Although they usually occur on their own, with no other injuries, they can also be part of a more complex elbow injury. In an olecranon fracture, the bone can crack just slightly or break into many pieces. The broken pieces of bone may line up straight or may be far out of place (displaced fracture). The triceps muscle inserts into the olecranon process, providing an extensor for the elbow joint.
Swelling over the bone site is seen and an inability to straighten the elbow is common. Due to the proximity of the olecranon to the ulnar nerve, the injury and swelling may cause numbness and tingling at the 4th and 5th fingers.[2] Examination can bring out a palpable defect at the site of the fracture.
Mayo classification
Based on the stability, the displacement and the comminution of the fracture. It is composed of three types, and each type is divided in two subtypes: subtype A (non-comminuted) and subtype B (comminuted).
· Type I: Non-displaced fracture – It can be either non-comminuted ones (Type IA) or comminuted (Type IB).
· Type II: Displaced, stable fractures – In this pattern, the proximal fracture fragment is displaced more than 3 mm, but the collateral ligaments are intact. That is why there is no elbow instability. It can be either non-comminuted ones (Type IIA) or comminuted (Type IIB).
· Type III: Displaced instable fracture – In this case, the fracture fragments are displaced and the forearm is instable in relation to the humerus. It is a fracture -dislocation. It also may be either non-comminuted (Type IIIA) or comminuted (Type IIIB).

AO classification
This classification incorporates all fractures of the proximal ulna and radius into one group, subdivided into three patterns:
· Type A: Extra-articular fractures of the metadiaphysis of either the radius or the ulna
· Type B: Intra-articular fractures of either the radius or ulna
· Type C: Complex fractures of both the proximal radius and ulna 

Although nondisplaced fractures of the olecranon may be treated closed. In fractures with little or no displacement, immobilization with a posterior splint may be sufficient. Elbow is immobilized at 45-90º of flexion for 3 weeks, followed by limited (90º) flexion exercises.
Displaced fractures are routinely opened and fixed by means of a tension-band technique. Plates can be used for all proximal ulna fracture types including Monteggia fractures, and comminuted fractures. Early motion is allowed after such a procedure, but heavy work, of course, must await bony consolidation, which takes at least 6 weeks.

TESTS: Olecranon fracure
559. In fracture of the olecronon, excision of the proximal fragment is indicated in all of the following situations except: A. Old ummited fractures B. Non-articular fractures C. Fracture extending to coronoid process D. Elderly patient.
560. An oblique fracture of olecranon. If displaced proximally. The treatment is A. Excision & resuturing B. Tension band wiring C. Elbow is imbolised by cast D. Open reduction & external fixation
ANSWERS
559). C 
560). B


Radial Head Fractures (Elbow)
Radial head fractures are common injuries, occurring in about 20% of all acute elbow injuries. Many elbow dislocations also involve fractures of the radial head. This common intraarticular injury usually occurs from a fall onto the out stretched hand.
Patients with radial head fractures and dislocations present with localized swelling, tenderness, and decreased motion. Elbow stability needs to be assessed even with seemingly nondisplaced radial neck fractures. The elbow is tested with valgus stress at 30° of flexion to determine the competency of the medial collateral ligament.
For isolated radial head fractures, the Mason classification guides treatment. This classification may be summarized as follows:
· Type I (undisplaced) - This type generally is treated nonoperatively
· Type II (single fragment displaced) - This type may be treated nonoperatively if the displacement is minimal; and if displacement is more than 3 mm – the treatment is surgical.
· Type III (comminuted) - This type usually requires operative intervention.
If displacement is small, conservative treatment provides a good result. This treatment consists of immobilization for comfort for a short time, 3 to 5 days, and then institution of several 10-minute periods of active motion consisting of flexion, extension, supination, and pronation. Each exercise may be followed by splint and sling immobilization for comfort in the first 7 to 10 days. The patient must be cautioned against passive motion, which may cause bleeding and stiffness.
Surgery is required if the fracture involves more than 33% of the articular surface, is angulated more than 30°, or is displaced more than 3 mm. Fixation options include minifragment plates and screws and Herbert screws..
In an isolated, comminuted, displaced fracture, removal of the head of the radius can give a good result, with or without a radial head replacement.

Forearm bone shaft fractures and fracture with dislocation

Fracture of Both Bones of the Forearm
In children, fracture of both forearm bones is almost always treated nonsurgically by closed reduction and immobilization in a long arm cast. Anatomic reduction is not necessary because of the excellent remodeling potential in children. Six to 8 weeks of immobilization is necessary in a child. In adults, because of the concern over loss of pronation and supination and delayed union, operative treatment consisting of open reduction of both the radius and the ulna, done through two separate incisions and fixation with plates, is generally employed.

Fracture-dislocation of the Forearm
Two specific forearm/elbow injuries must be mentioned. 
The Monteggia fracture-dislocation, a fracture of the proximal ulna with a dislocation of the radial head, requires not only treatment of the ulna but also reduction of the radial head. 
There are four types (depending upon displacement of the radial head):
Bado Classification - Monteggia Fractures
· I - Extension type (60%) - ulna shaft angulates anteriorly (extends) and radial head dislocates anteriorly.
· II - Flexion type (15%) - ulna shaft angulates posteriorly (flexes) and radial head dislocates posteriorly.
· III - Lateral type (20%) - ulna shaft angulates laterally (bent to outside) and radial head dislocates to the side.
· IV - Combined type (5%) - ulna shaft and radial shaft are both fractured and radial head is dislocated, typically anteriorly.
Although closed reduction is possible in children, in adults the ulna is almost always treated by open reduction and internal fixation with a plate and screws. Radial head position must be assured with X-rays. 
The Galeazzi fracture-dislocation includes a fracture of the more-distal radius with a dislocation of the distal radioulnar joint. Pain and soft-tissue swelling are present at the distal-third radial fracture site and at the wrist joint.
In skeletally immature patients such as children, the fracture is typically treated with closed reduction. This radial fracture is treated by open reduction and internal fixation with plate and screws in adult. The ulnar dislocation usually requires positioning of the forearm in supination to achieve reduction.

Consideration:
· Epidemiology
· Highest ratio of open to closed than any other fracture except the tibia
· More common in males than females, most likely secondary mva, contact sports, altercations, and falls
· Mechanism of Injury
· Commonly associated with mva, direct trauma missile projectiles, and falls
· Clinical Evaluation
· Patients typically present with gross deformity of the forearm and with pain, swelling, and loss of function at the hand
· Careful exam is essential, with specific assessment of radial, ulnar, and median nerves and radial and ulnar pulses
· Tense compartments, unremitting pain, and pain with passive motion should raise suspicion for compartment syndrome
· Radiographic Evaluation
· AP and lateral radiographs of the forearm
· Don’t forget to examine and x-ray the elbow and wrist
· Ulna Fractures
· These include nightstick and Monteggia fractures
· Monteggia denotes a fracture of the proximal ulna with an associated radial head dislocation
· Monteggia fractures classification - Bado
· Type I - Anterior Dislocation of the radial head with fracture of ulna at any level - produced by forced pronation
· Type II - Posterior/posterolateral dislocation of the radial head- produced by axial loading with the forearm flexed
· Type III - Lateral/anterolateral dislocation of the radial head with fracture of the ulnar metaphysis- forced abduction of the elbow
· Type IV- anterior dislocation of the radial head with fracture of radius and ulna at the same level- forced pronation with radial shaft failure
· Radial Diaphysis Fractures
· Fractures of the proximal two-thirds can be considered truly isolated
· Galeazzi or Piedmont fractures refer to fracture of the radius with disruption of the distal radial ulnar joint
· A reverse Galeazzi denotes a fracture of the distal ulna with disruption of radioulnar joint
· Mechanism
· Usually caused by direct or indirect trauma, such as fall onto outstretched hand
· Galeazzi fractures may result from direct trauma to the wrist, typically on the dorsolateral aspect, or fall onto outstretched hand with pronation
· Reverse Galeazzi results from fall with hand in supination

TESTS: Radius fracture
571. Fracture of both bone forearm at same level, position of the arm in plaster is A. full supination B. 10 degree supination C. full pronation D. mid-prone.
572. OR is not required in which fracture: A. Patella B. Outer 1/3 of radius C. Condyleof humerus’ D. Olecranon displaced fracture.
597. Galeazzi fracture is: A. Lower 1 /3rd fracture radius with radioulnar dislocation  B. Upper l/3rd fracture  ulna with ifif. Radioulnar dislocation C. Lower l/3rd fracture ulna without radioulnar dislocation D. Upper l/3rd fracture ulna with sup. Radioulnar dislocation
ANSWERS
571). D 
572). B 
597). A


Wrist (Distal Radius) Fractures 
A distal radius fracture, also known as wrist fracture, is a break of the part of the radius bone which is close to the wrist. Symptoms include pain, bruising, and swelling of rapid onset. The wrist may be deformed. The ulna bone may also be broken. A classic "dinner fork" deformity may be seen in dorsally angulated fractures due to dorsal displacement of the carpus. The reverse deformity may be seen in volarly angulated fractures.
In the adult, the most frequent fracture about the wrist is the three classic deformities:
1) dorsal displacement of the distal fragment (Colles fracture, 1814),
2) volar angulation (Smith's fracture), and 
3) radial shortening (Barton's fracture).
Because these fractures usually occur with a fall onto the outstretched hand, comminution, in addition to these three classic deformities, is frequently encountered. A particular type of comminution is the so-called die-punch injury in which the lunate impresses a fragment of distal radius proximally, which requires an open reduction and fixation.
The majority of distal radius fractures are treated with conservative non-operative management, which involves immobilization through application of plaster or splint with or without closed reduction. The prevalence of non-operative approach to distal radius fractures is approximately 70%. Non-operative management is indicated for fractures that are undisplaced, or for displaced fractures that are stable following reduction. 
Therefore, surgical repair has become a popular option. Because many adults request the best possible wrist they can get, such procedures may be necessary. The means of fixation range from the use of multiple pins to an external fixator, which consists of two pins in a metacarpal and two pins in the radius with an outside adjustable bar. This device holds the fragments out to length. Actual open reduction and internal fixation of the fragments, using a buttress plate after elevation of the depressed fragment, and the application of bone graft may also be employed.
It is, however, quite usual for people in their later seventies and eighties to prefer not to have an extensive operation. They are usually satisfied with a simple closed reduction and cast immobilization. Even though the cosmetic result may not be perfect, the functional result is quite good. Recent systematic reviews suggest that when indicated, non-surgical management in the elderly population may lead to similar functional outcomes as surgical approaches.
Wrist fractures in children are commonly of the torus or buckle type. Reduction is rarely necessary; cast immobilization for 4 to 6 weeks, depending on the age of the child, is suggested. Another frequent fracture, usually occurring in older children, traverses the open and actively growing physis. Typically, this is a Salter II fracture. Reduction by closed means can be readily accomplished, and a cast is applied until healing has been accomplished. Fractures of both bones of the distal forearm, within an inch of the distal end of the bone, are fairly common. Closed reduction under local hematoma block anesthesia with intravenous sedatives works well. Perfect reduction is not needed because of the excellent remodeling potential of the child.

Consideration:
· Epidemiology
· Most common fractures of the upper extremity
· Common in younger and older patients. Usually a result of direct trauma such as fall on out stretched hand
· Increasing incidence due to aging population
· Mechanism of Injury
· Most commonly a fall on an outstretched extremity with the wrist in dorsiflexion
· High energy injuries may result in significantly displaced, highly unstable fractures
· Clinical Evaluation
· Patients typically present with gross deformity of the wrist with variable displacement of the hand in relation to the wrist. Typically swollen with painful ROM
· Ipsilateral shoulder and elbow must be examined
· NV exam including specifically median nerve for acute carpal tunnel compression syndrome
· Radiographic Evaluation
3 view of the wrist including AP, Lat, and Oblique 
· Eponyms
· Colles Fracture
· Combination of intra and extra articular fractures of the distal radius with dorsal angulation (apex volar), dorsal displacement, radial shift, and radial shortenting
· Most common distal radius fracture caused by fall on outstretched hand
· Smith Fracture (Reverse Colles)
· Fracture with volar angulation (apex dorsal) from a fall on a flexed wrist
· Barton Fracture
· Fracture with dorsal or volar rim displaced with the hand and carpus
· Radial Styloid Fracture (Chauffeur Fracture)
· Avulsion fracture with extrinsic ligaments attached to the fragment
· Mechanism of injury is compression of the scaphoid against the styloid
· Treatment
· Displaced fractures require and attempt at reduction.
· Hematoma block-10ccs of lidocaine or a mix of lidocaine and marcaine in the fracture site
· Hang the wrist in fingertraps with a traction weight
· Reproduce the fracture mechanism and reduce the fracture
· Place in sugar tong splint
· Operative Management
· For the treatment of intraarticular, unstable, malreduced fractures.

TESTS: Distal Radius Fractures
301. All of the following can be the complications of a malunited Colles fracture except: A. Rupture of flexor pollicis longus tendon B. Reflex sympathetic dystrophy (RSD) C. Carpal tunnel syndrome D. Carpal instability.
302. The commonest complication of Colles’ fracture is A. Malunion B. Non-union C. Sudeck’s osteodystrophy D. Stiffness of fingers.
303. Complications of Colles’ fracture are all except A. Malunion B. Non union C. Sudeck’s dystrophy D. Rupture of extensor policis longus.
304. Most common complication of Colle’s fracture is: A. Stiffness of fingers B. Sudeck’s dystrophy C. Nonunion D. Tendon rupture.
305. Complications of Colle’s fracture include all of the following except: A. Malunion B. Nonunion C. Sudeck’s osteodystrophy D. Rupture of EPL tendon.
306. Seen in Colles fracture A/E: A. Proximal shift B. Dorsal tilt C. Lateral tilt D. Pronation.
307. Most common complication of Colles fracture: A. Malunion B. Avascular necrosis C. Finger stiffness D. Rupture of EPL tendon.
308. Following displacement seen in Colle’s fracture EXCEPT: A. Dorsal tilt B. Ventral tilt C. Dorsal displacement D. Lateral displacement.
610. Management of Smith’s fracture is A. Open reduction and fixation B. Plaster cast with forearm in pronation C. Closed reduction with below-elbow cast D. Above-elbow cast with forearm in supination
ANSWERS
301). A 
302). D 
303). B 
304). A 
305). B 
306). D 
307). C 
308). B 
309). B 
610). D


Hand, wrist and metacarpal fractures and dislocation
Scaphoid (Navicular) Fractures
Vigorous young adults are vulnerable to scaphoid injury. This fracture, like so many others, results from a fall onto the outstretched hand. Any patient who gives this history and has tenderness in the so-called anatomic snuffbox of the wrist should be considered to have a scaphoid fracture and treated in a thumb spica cast. The anatomic snuffbox is the area just distal to the radial styloid and bordered by the extensor pollicis longus dorsally and by the extensor pollicis brevis and abductor pollicis longus volarly.
X-rays of the wrist taken soon after the injury frequently fail to reveal a fractured scaphoid. Because of the danger of nonunion at the site, it is generally accepted to treat such a patient with a thumb spica cast and remove this cast 10 to 14 days later. At that time, clinical examination and new radiographs reveal whether there is a fracture. A bone scan, computed tomography, or magnetic resonance imaging occasionally may be needed. Patients often feel that they have had a sprained wrist, but a true "sprained" wrist is verv rare. Because of the risk of nonunion and avascular necrosis of the proximal pole of the scaphoid, open reduction is recommended for displaced fractures. Other carpal bones are usually treated simply by immobilization in a cast and generally do well.

Lunate dislocation and perilunate dislocation are uncommon injuries
and require significant trauma. Aggressive operative treatment is usually
required to produce a satisfactory result.

Phalangeal Fractures
It is critical to remember to evaluate the patient for rotational malalignment. This deformity is frequently subtle unless the fingers are examined in the flexed position. Once reduced, the fracture should be immobilized in the position of function (flexed), never in full extension. Fractures involving articular surfaces must be openly reduced and internally fixed if any displacement is present. Otherwise, severe stiffness and arthritis can result.

TESTS: Carpometacarpal fracure

500. Open reduction & internal fixation is done for all of the following is except: A. Patella fracture B. Olecranon fracture C. Von barton’s fracture D. fracture Lateral condyle of humerus
501. During fixation of Bennett’s fracture, which muscle hinders it A. Extensor pollicis brevis B. Flexor pollicis brevis C. Flexor pollicis longus D. Abductor pollicis longus
575. Most common site of scaphoid fracture is: A. Waist B. Proximal fragment C. Distal fragment D. Tilting of the lunate.
576. Non - union is a complication of: A. Scaphoid fracture B. Colle’s fracture C. Inter- trochanteric fracture of hip D. Supra condylor fracture of the humerus.
ANSWERS
500). C 
501). D 
575). A 
576). A


Flexor and Extensor Tendon Injuries of the Hand. Clinical features, diagnostics and treatment. Complicatio.

Active movements are then tested for each individual tendon. Flexor digitorum profundus is tested by holding the proximal finger joint straight and instructing the patient to bend the distal joint. Flexor digitorum superficialis is tested by the examiner holding all the fingers together out straight, then releasing one and asking the patient to bend the proximal joint.
Holding the fingers out straight immobilizes all the deep flexors (including that of the finger being tested) which have a common muscle belly. However, in the index finger this test is not 100 per cent reliable because the deep flexor is sometimes separate. It is better to ask the patient to make a 'circle' between thumb and index (FDP intact) and a “buttonhole” (FDS intact).
If a tendon is only partly divided, it will still work although it may be painful. In full thickness skin lacerations, if there is any doubt about the integrity of the tendons, the wound should be explored.

Extensor Tendon Rupture
Clinical findings: dorsal subluxation of ulna associated with tenderness on resisted extension of thumb and fingers should raise possibility of tendon rupture;
Zone Classification:
- zone I - mallet finger
- zone II - middle phalanx
· extensor apparatus extends over the dorsal half of the digit;
· at this point the lateral bands are traveling in a volar to dorsal direction, and are merging with fibers of the central slip;
· usually tendon injuries in this location are partial, since the extensor tendon extends over the dorsal half of the digit;
· at this level the lacerated tendon is repaired w/ 4-0 Vicryl figure of 8 sutures;
- zone III - PIP joint:
- zone IV: (proximal phalanx):
· at the level of the proximal phalanx, there is only 2-3 mm of tendon excursion, and therefore, minor amounts of adhesion can result in significant amounts of loss of extension;
· usually the lateral bands are spared in this location due to their volar location, however it is important to repair them separately if they are involved;
· tendon can be repaired with figure of eight 4-0 Ethibond sutures, but take care to avoid tendon shortening;
· PIP joint is held in extension for 6 weeks;
- zone V - over MP joint:
· exam for tendon injury can be confused by the action of the hand intrinsics (which have the effect of extending the digits);
· saggital band injury may also occur in Zone V injuries and require individual repair w/ interrupted-inverted 4-0 Ethibond sutures;
· failure to perform this repair may result in tendon subluxation;
· visualization is facilitated by longitudinally extending the wound;
· the tendon edges are retracted proximally and distally to expose the joint capsule;
· the capsular tear can be extended longituinally to allow joint washout;
· flexing the joint allows inspection of the metacarpal head;
- zone VI - dorsum of hand and wrist
Extensor tendon repair is not as easy and the results not as reliable as some have suggested. Repair and postoperative management should be meticulous.

Mallet ﬁnger may occur from rupture of the terminal extensor tendon, often with trivial injury. Fracture of the dorsal lip of the distal phalanx may be seen on X-ray in some cases. Full passive extension is present, but active extension is not. Treatment usually involves splinting in full extension for 6 or more weeks.
Boutonnière deformities occur from disruption of the central slip of the extensor tendon over the PIP joint by blunt trauma or laceration. Over time, the lateral bands slip progressively volar to the axis of rotation of the PIP joint, especially if the triangular band is disrupted. The patient develops a ﬂexion deformity at the PIP joint and compensatory hyperextension at the DIP joint. When diagnosed early, this can be treated with closed extension splinting of the PIP joint. After prolonged presence of deformity, surgical treatment can be required.
staged extensor tendon repair:
· consists of staged tendon reconstruction using a silicone implant;
· indicated for combined extensor injuries (skin, tendon, joint capsule, and bone etc);
· small skin incisions are made over the dorsum of the finger when necessary;
· silicone rod is placed along the pretendinous fascia to make a premade tunnel;
· the rod will help provide extension thru elastic recoil of the rod;
· soft tissue defects are managed by STSG or by secondary intention;
· once the soft tissues have healed, the silicone rod is exchanged for a tendon graft;

Flexor Tendon Rupture
Flexor tendon repair is even more challenging, particularly in the region between the distal palmar crease and the flexor crease of the proximal interphalangeal joint where both the superficial and deep tendons run together in a tight sheath (Zone II or, more dramatically, 'no man's land' because injuries in this zone are the most dangerous). Primary repair with fastidious postoperative supervision gives the best outcome but calls for a high level of expertise and specialized physiotherapy. If the necessary facilities are not available, then the wound should be washed out and loosely closed, and the patient transferred to a special centre. A delay of several days, with a clean wound, is unlikelyto affect the outcome. The tendon repair must be strong and accurate enough to allow early mobilization (usually passive) so that the tendons can glide freely and independently from each other and the sheath. Four strands of locked core suture are placed without handling the tendon any more than is absolutely necessary; this is supplemented by a continuous circumferential suture which strengthens the repair and smoothes it, thus making the gliding action through the sheath easier. The A2 and A4 pulleys must be repaired or reconstructed, otherwise the tendons will bowstring. Cuts above the wrist (Zone V), in the palm (Zone III) or distal to the superficialis insertion (Zone I) generally have a better outcome than injuries in the carpal tunnel (Zone IV) or flexor sheath (Zone II).
Division of the superficialis tendon noticeably weakens the hand and a swan neck deformity can develop in those with lax ligaments. At least one slip should therefore always be repaired. If the pulleys are damaged, the skin cover poor, the passive range of movement limited or the sheath scarred, a two-stage procedure is preferred. The tendons are excised and the pulleys reconstructed with extensor retinaculum or excised tendon. A Silastic rod is sutured to the distal stump of the profundus tendon and left free proximally either in the palm or distal forearm. Rehabilitation is planned to maintain a good passive range of movement. A smooth gliding surface forms around the rod. At least 3 months later, the rod is removed through two smaller incisions and a tendon graft (palmaris longus, plantaris or a lesser toe extensor) is sutured to the proximal and distal stumps of flexor digitorum profundus. Rehabilitation is the same as that for a primary repair.

TESTS: Hand tendon injury

117. Mallet finger is due to avulsion of extensor tendon of: A. Proximal phalanx B. Middle phalanx C. Distal phalanx D. Metacarpals E. Any other phalanx.
502. A 30 year old man involved in a fistcuff, injured his middle finger and noticed slight flexion of DIP joint. X- rays were normal. The most appropriate management at this stage is- A. Ignore B. Splint the finger in hyperextension C. Surgical repair of the flexor tendon D. Buddy strapping
604. True regarding mallet finger is A. Avulsion of tendon at the base of the middle phalanx B. Avulsion of extensor tendon at the base of the distal phalanx C. Fracture of distal phalanx D. Fracture of the proximal phalanx.
600. In hand surgery which area is called no man’s land A. Proximal phalanx B. Distal phalanx C. Between distal phalanx crease and proximal phalanx D. Wrist
ANSWERS
117). C 
502). B 
604). B 
600). C
