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5TH Stage                            HAND SURGERY 

Congenital hand abnormalities 

SWANSON CLASSIFICATION OF CONGENITAL UPPER  LIMB ABNORMALITIES 

I. Failure of Formation of Parts 
A. Transverse: truncated limb 
B. Longitudinal: 
 Radial club hand (Preaxial Deficiency) 
 Cleft hand (Central Deficiency) 
 Ulnar club hand(postaxial deficiency) 
 Phocomelia (Intercalary Deficiency) 

II. Failure of Differentiation or Separation of Parts 
A. Symphalangism 
B. Syndactyly 
C. Contracture: 
 Arthrogryposis 
 Trigger finger 
 Clasped thumb 
 Camptodactyly 
 Clinodactyly 

III. Duplication: Polydactyly 
IV. Overgrowth: Macrodactyly 
V. Undergrowth: Thumb hypoplasia 
VI. Congenital Constriction Ring Syndrome 
VII. Generalized Skeletal Abnormalities and Syndromes. 
 
Preaxial Deficiency: Radial Club Hand: 

 They are typically sporadic and unilateral, more common in males, and more common on the right side 
 Radial dysplasias are commonly associated with syndromes including Fanconi anemia, thrombocytopenia 

absent radius (TAR) syndrome, Holt-Oram syndrome (associated with cardiac septal defects), and 
VATER(vertebral abnormality, anal imperforation, tracheoesophageal fistula, radial, or renal anomalies. 

 The clinical manifestation of radial club hand is a shortened forearm with radial deviation at the wrist. The 
pathology affects all structures on the preaxial side of the limb: skeleton, musculotendinous units, joints, 
neurovascular structures, and soft tissue. 

 CLASSIFICATION OF RADIAL DYSPLASIA 
                 I-Short radius  
               II- Hypoplastic radius  
              III- Partial absence of radius 
              IV- Total absence of radius 

 Management 
 Type I mild type II dysplasia may only require splinting . 



 Centralization or radialization of wrist with tendon transfer are the treatments of choice in severe type II, and in types 
III and IV; repair should be  performed at 6 to 12 months of age. In pt with absent thumb, pollicization should be done 
after 6 month from 1st operation. 

 

Syndactyly: 
 Congenital fusion of two digits 

 Incidence: 
 1:2000 live births 
 Ten times more common in whites than blacks 
 Twice as common in males than females 
 Long and ring finger most commonly affected (57%) 
 Thumb-index finger most rare (3%) 
 10% to 40% cases are inherited as Autosomal dominant inheritance with variable penetrance  

 

 Associated Conditions: 
 Poland’s syndrome (syndactyly, chest wall abnormalities) 
 Apert syndrome (craniosynostosis, complex syndactyly) 

 Types 
• Simple: Fusion limited to skin and soft tissue 
• Complex: Presence of bony fusion 
• Complicated: In the presence of a syndrome 
• Incomplete: portion of the finger 
• Complete: Syndactyly to fingertips 

              • Acrosyndactyly: fusion of the distal tips of the digits. 
 Imaging: Radiographs are critical for evaluating bony involvement  

 Treatment: 
 Separation as early as 6 months is indicated when syndactyly involves digits of unequal length, complex syndactyly 

and cases of acrosyndactyly. 
 The timing of all other cases of syndactyly before age 18 months. 
 The principles of correction include (a) separation of the digits, (b) creation of a web space, (c) skin coverage, and 

(d)immobilization. 
 Separation is carried out via dorsal and volar zigzag incisions creating interdigitating flaps 

 

Symphalangism is failure of differentiation of the interphalangeal joint. proximal interphalangeal joint is more commonly 
involved. 
Clinodactyly is defined as curvature of a digit in a radioulnar plane. The most common form is radial deviation of the 
little finger at the distal interphalangeal (DIP) joint. 
Camptodactyly is congenital flexion deformity of the proximal interphalangeal joint. The little finger is most commonly 
involved. 

Congenital Trigger Thumb: there is an inability to extend the interphalangeal joint. A nodule is palpable over the flexor 
aspect of the metacarpophalangeal joint (Notta node). Spontaneous resolution of the triggering can occur in a third of the affected 
children by 1 year of age 

Congenital clasped thumb: there is an inability to extend the metacarpophalangeal joint . 

Brachydactyly: short digit 
Symbrachydactyly: short fused digit 
 

Duplications: Polydactyly can be divided into (a) radial (preaxial), (b) central, and (c) ulnar (postaxial). 

 
 Radial Polydactyly (Preaxial ): duplication of thumb. More common in whites 

 Wassel Classification of Thumb Duplication: Type IV is most common: 43%. 

Treatment 
Floating thumb with narrow stalk: Simple ligation 
All others except floating thumb: Wait until 6-18 months of age 
 In general, ulnar thumb preserved to save the ulnar collateral ligament (UCL). 

 Ulnar-Sided Polydactyly (Postaxial ): Duplication of little finger.  More common in those of African descent 
 General classification (used for ulnar-sided polydactyly) 

             Type A: Supernumerary digit is well developed. 

                Type B: Digit is rudimentary and pedunculated. 
 Type A postaxial polydactyly has up to 29% syndromic association, which warrants workup. 



 

.HAND TRAUMA: 

Hand injury may involve the following structure: 

1. Skin and soft tissue including finger tip injuy 

2. Tendon 

3. Nerve 

4. Vessel 

5. Bone and joint 

I. Finger tip injury:  
 The fingertip is the portion of the digit distal to the insertion of the profundus and extensor tendons  

Soft Tissue Loss Without Exposed Bone : Healing by secondary intention if defect <1cm2 or Skin grafting 

Soft Tissue Loss With Exposed Bone: closed with skin flap like V-Y advancement. 

          Nail bed injury: The hallmark of injuries to the nailbed is the subungual hematoma.  
Hematoma  involving less than 25% of the visible surface of the nail is usually indicative of only minor injury to the 
underlying bed These cases can be managed with no treatment other than drainage of the hematoma as necessary for 
pain relief. A traditional method of nail puncture involves using the end of a paper clip, heated to red hot and then 
pressed against the nail. 
A subungual hematoma that occupies more than 25% of the visible surface of the nail indicates a more significant 
injury to the nailbed. Removal of the nail with direct nailbed repair is indicated 
 

II. Tendon injury:  
Flexor and extensorTendon Injuries: 



 

Patient Evaluation 
History 
 Age, Handedness ,Occupation ,Mechanism of injury, including how hand was positioned during the injury, Time of injury 
Previous treatment, History of tobacco use andTetanus status 

Physical Examination 
 Characterize and document open wounds. 
 Evaluate arterial supply to the digit 
 Evaluate for nerve injury. 
 Flexor tendon lacerations can be identified by observing a loss of normal finger cascade. Injuries to the 

flexor tendons can also be suggested by loss of tenodesis effect with passive wrist extension and flexion. 

Another useful technique to evaluate integrity of the flexor tendons can be compressing the distal forearm 

that normally brings the fingers into the flexed posture. 

 The FDP is examined by blocking PIP flexion in each digit (each FDP tendon has an independent muscle 

belly). 

 The FDS is examined by preventing flexion of the other digits (all FDS tendons share a common muscle 
belly). 

 

Timing of Repair, and Treatment Options: 

Primary Repair (<24 Hours): Preferred option when feasible 

Delayed Primary Repair (>24 Hours but <2 Weeks): Reasonable option for heavily contaminated wounds 

Secondary Repair:  Early (2-5 weeks) 

                                       Late (.5 weeks): Best treatments: Tendon graft or tendon transfer 

SUTURE TECHNIQUE 
A. Core sutures  
1. *Strength of repair is proportional to the number of core strands crossing the repair.  



2. Larger caliber suture increases strength of repair (synthetic braided nonabsorbable 3-0 or 4-0 suture) 

  
3.  
B. Epitendinous suture 
1. Consists of a continuous circumferential 5-0 or 6-0 monofilament polypropylene stitch. 
2. *Can add 10% to 50% strength to the core sutures. 

PARTIAL LACERATIONS 
A. Suspected if full range of motion (ROM) is present, but patient has weakness or pain with resisted flexion. 
B. Should be explored 
C. Repair laceration if greater than 60% of the tendon width, to prevent entrapment, late rupture, adhesions, and triggering. 
 
 

Avulsion injuries: “Rugger jersey finger” 
They occur because of forced extension during maximal profundus contraction. This is most common in the ring finger. 
Leddy classification 

 Type I: FDP tendon retracts into palm with  Repair is required within 1 week 

 Type II: the tendon retracts to the level of the PIP joint (A3 pulley). Repair can be delayed up to 6 weeks. 

 Type III:  held at A4 pulley , the repair can be performed at any time 

 
 
 
 

 POSTOPERATIVE THERAPY: use one of the following protocol: 
1. Passive range of motion programs include the Duran and Kleinert protocols 
2. active range of motion program: preferable because stressed tendons heal faster, gain strength more rapidly, have 

fewer adhesions, and result in better excursion and function 
3. Cast immobilization is necessary in children younger than 10 years of age 
 THESE  protocols include the use of dorsal blocking splints with the wrist in 20° to 30° of flexion 

metacarpophalangeal joints at 70° to 80° of flexion, and the interphalangeal joint straight. 
 

Extensor tendon injury: 
Zones of Injury 

• Zone I: Over distal IP joint 

• Zone II: Over middle phalanx 

• Zone III: Over proximal IP joint 

• Zone IV: Over proximal phalanx 

• Zone V: Over MP joint 

• Zone VI: Over metacarpals 

• Zone VII: Over carpus 



• Zone VIII: Distal forearm and retinaculum 

• Zone IX: Proximal forearm 

The pt cannot extend his finger at MP joint with loss of tenodesis effect 
 

Zone I (Mallet Finger Deformities) 
Doyle classification systems. 

• Type I: Closed injury with loss of tendon continuity: be treated by splinting the DIPJ in extension for 6 to 8 
weeks, followed by night splinting for another 2 weeks. 
• Type II: Laceration at or proximal to distal interphalangeal (DIP) joint with loss of tendon continuity can be 
treated with wound debridement and repair of the skin and tendon (tenodermodesis) 
• Type III: Deep abrasion with loss of skin, subcutaneous cover, and  tendon substance and may require skin 
coverage and/or tendon grafts 
• Type IV A: Transepiphyseal plate fracture in children. 
• Type IV B: Fracture of 20%-50% of articular surface 
• Type IV C: Fracture of more than 50% of articular surface, and volar subluxation of distal phalanx 

     Tx : closed reduction with percutaneous pinning can be successful. 
 
Zone II:  

 Partial lacerations (less than 50% of surface), Repair is not required 
 Lacerations greater than 50% of surface 

o The tendon is often too thin for a core suture. 
o Repair with a running 4-0 suture, followed by 5-0 epitendinous cross-stitch. 
o Splint the DIP joint for 6 weeks, with DIP joint free 

Zone III 
 Closed avulsion (boutonniere injury): Splint PIP in full extension for 6 weeks with MP and DIP joints free. 

                 Follow with active PIP flexion and 2 weeks of splinting at night: 
 Open injury 

         Use Kessler pattern 4-0 core suture, followed by 5-0 epitendinous cross-stitch 

          Splint as for previously described closed injury 

Zone IV: Repair central tendon laceration with 4-0 core suture and 5-0 epitendinous cross-stitch 
                Splint with wrist in 20- to 30-degree extension, MP joints in 70- to 90-degree flexion, and IP 
                joints in full extension 

Zone V:as in zone V in addition to saggital band repair 
Zone VI, VII: Tendons are substantial enough for core sutures 
 
 
 
 

Nerve injury: 
Common etiologies of peripheral  nerve injury include penetrating trauma, traction, compression, electrical, and 
thermal Injuries. 
There are two basic pathophysiologic responses to trauma demyelination and axonal degeneration. 
 

Seddon divided peripheral nerve injuries into three subtypes: neurapraxia, axonotmesis, and neurotmesis. 
 

Sunderland and Mackinnon classification. 
First-degree iniury (neurapraxia). A localized conduction block.  axons are not injured  .No Wallerian 
degeneration 
Second-degree injury (axonotmesis). Axonal injury occurs and the distal segment undergoes Wallerian 
degeneration. The connective tissue layers are uninjured. 
Third-degree injury:  Wallerian degeneration is combined with some fibrosis of the endoneurium 
Fourth-degree injury. The nerve is in continuity but with complete scar block resulting from injury to the 
endoneurium and perineurium. 
Fifth-degree injury (neurotmesis}. The nerve is completely divided. 
Sixth-degree injury. This represents a combination of any of the previous five levels of injury 
 



A first-degree injury recovers function quickly (within3 months). A second-degree injury recovers slowly (1 inch per 
month) but completely, whereas recovery after third-degree injuries is slow and incomplete. Fourth- and fifth-
degree injuries will not recover without surgical intervention. 
 
Diagnosing nerve injuries requires taking a complete history of the injury, performing accurate testing, and recording 
sensory and motor deficits. 
 

Median nerve injury: loss thenar function, loss of the FDS to all four fingers, loss of flexor pollicis longus (FPL) and 
index FDP function and loss forearm pronation but wrist flexion is maintained via the ulnar nerve innervated FCU. loss of 
sensation of radial aspect of palm and  radial three and half fingers. 
Ulnar nerve injury:  Adductor pollicis and first dorsal interosseous (FDI) function are lost. This is manifested by weak 
key pinch and a Froment sign, in which the thumb IP joint flexes during attempted key pinch as the FPL compensates for 
the loss of adductor pollicis function. The patient also develops clawing (MCP hyperextension and IP flexion), particularly 
in the ring and small fingers.finally finger abduction and adduction are lost, and the patient loses the ability to spread or 
cross the fingers. loss of sensation of ulnar aspect of palm and ulnar one and half fingers. 
Radial nerve injury: loss of wrist extension, finger MCP extension, thumb abduction ,and  thumb extension, loss of 
sensation of dorsum of hand . 
 

 Denervated skin is dry and becomes smooth as it loses papillary skin ridges. Also, it does not wrinkle 
with immersion in water. 

 Tinel’s Sign: Tapping over distal area of injury produces paresthesia. Axonal regeneration is suggested. 
 Two-Point Discrimination (2PD): Test of innervation density; most applicable for nerve injuries, less 

reliable in compression neuropathies 
 Static 2PD: Up to 6 mm is normal for volar fingertip. 
 Moving 2PD: 2-3 mm is normal when testing perpendicular to digit, moving longitudinally 

(proximal to distal). 
 Vibration Thresholds 
 Semmes-Weinstein Monofilament: Measures pressure thresholds; most applicable for compression 

neuropathies. 
 Quick and simple” nerve exam. 

1. Median nerve: Sensation at the tip index finger  (light touch and two-point discrimination); ability to make “OK” 
sign: Demonstrates FPL, FDP, and OP 
2. Ulnar nerve: Sensation at the tip of small finger; ability to abduct/adduct/cross fingers. Test AdP 
3. Radial nerve: Sensation dorsal first web space; give “thumbs up” (EPL) 
 
 
 
 

Electrodiagnostic Studies: consist of Electromyogram (EMG) and nerve conduction study(NCS) 
NCS testing early after a nerve injury cannot distinguish neurapraxia from complete nerve injury; recommendation 
is to wait at least 2-6 weeks before obtaining NCS 

Surgical Principles: 

Open Injury Repair 
Neurologic deficits in the context of penetrating trauma, are assumed to represent neurotmesis injuries. Early surgical 
exploration is recommended. Primary repair is ideally performed within 72 hours of injury. For sharp, dean lacerations 
with minimal contusion of the nerve ends, primary repair may be performed at the time of initial exploration. If significant 
crush or avulsion is identified or in cases with unstable wounds, the nerve ends should be grossly approximated to prevent 
retraction. Definitive reconstruction should be delayed for 2 to 3 weeks to allow demarcation of the extent of nerve injury 
 

Closed or Blunt Injury 

Closed injuries are treated expectantly up to 12 weeks to allow for first-, second-, and third-degree injuries to show signs 

of recovery. Recovery is assessed with serial physical examinations and electrodiagnostic nerve studies at 6 and 12 weeks 
Operative exploration: Indicated at 3 months when no clinical or electrical signs of recovery. 
 
 
 
 



 
 
 
 


