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Abstract  
Background Several reputed obstetric brachial plexus 
clinics use their own protocols and indications for sur-
gery. This study is to present and explain the obstetric 
brachial plexus data sheet used at our institution. 
Methods The data sheet is composed of 5 main parts: 
(1) the basic database which includes the name, age, type 
and side of palsy, maternal history, birth history and other 
complications of the traumatic delivery; (2) motor as-
sessment of the limb; (3) preoperative investigations; (4) 
description of intraoperative brachial plexus findings and 
type of nerve procedure performed; and (5) secondary 
surgery to the shoulder, elbow, forearm, wrist and hand. 
Results The data sheet was found useful in documenting 
the assessment and events in infants and older children. 
Conclusion An obstetric brachial plexus data sheet is 
presented and it may be modified and used by other cen-
ters. 
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Introduction 

Several well known obstetric brachial plexus clinics use 

their own protocols and indications for surgery [1–4]. 

The obstetric brachial plexus data sheet used at our insti-

tution [5] is presented (see Appendix 1). The data sheet is 

composed of five main parts as follows: 

Part I: The basic database 

Data regarding the name, medical record number, and age 

of the patient are documented. The palsy is usually either 

right or left sided. Bilateral palsies are rare and seem to 

be unique for breech deliveries [6]. The pathomechanics 

to explain this is interesting [7]. In cephalic presentation, 

the head and one shoulder are delivered first and there is 

difficulty in delivering the other shoulder (the so-called 

shoulder dystocia) resulting in palsy of the ipsilateral 

limb. Breech babies are usually small and delivery of the 

legs, upper limbs, and trunk occur first. Once the shoul-

ders are delivered, there may be difficulty in delivery of 

the ‘after-coming’ head. Pulling the baby out by traction 

on one or both shoulders may lead to unilateral or bilat-

eral traction injury. We prefer to document the type of 

palsy as upper Erb’s (involving the C5 and C6 roots), ex-

tended Erb’s (C5, C6 and C7 roots), or total palsy (C5, 

C6, C7, C8, T1 roots). The latter is subdivided into two 

depending on the presence of Horner's syndrome which is 

a significantly bad prognostic sign for spontaneous re-

covery [8]. The clinical diagnosis is relatively easy to 

make because C5 injury is translated as lack of shoulder 

abduction/external rotation, C6 injury as inability to flex 

the elbow, C7 injury as wrist drop, C8 injury as weak or 

absent flexion of the digits, and T1 injury as intrinsic mi-

nus posture of the hand. The so-called ‘waiter’s tip pos-

ture’ is seen in the extended Erb’s type. Note should be 

given that other types of palsy namely: Klumpke’s palsy 

(isolated C8-T1 injury) and intermediate palsy (mainly 

involving the C7 root) are not seen clinically with mod-
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ern obstetric practice [9–11]. The author is frequently in-

volved in the medico-legal assessment of birth palsy 

cases and I have put a list of the possible causes, other 

than traumatic delivery of upper limb paralysis in the 

newborn, which mimics the clinical picture of obstetric 

palsy. These causes include fracture pseudo-paralysis, 

congenital aplasia of the roots of the brachial plexus, 

congenital varicella of the upper limb, cerebral palsy, in-

tra-uterine compression by the umbilical cord, ‘deforma-

tion syndrome’ in Bicornuate uterus, and intra-uterine 

maladaptation palsy [12–15]. 

 In maternal and birth history, all known risk factors for 

birth palsy are documented such as maternal short stature, 

diabetes/gestational diabetes, multiparity, previous chil-

dren with birth palsy, increased birth weight, assisted 

(vacuum or forceps) delivery, and difficult delivery 

(shoulder dystocia and difficult delivery of the after com-

ing head) [13–18]. Note should be given that although de-

livery by cesarean section has a protective role, it is not a 

guarantee against the occurrence of birth palsy and about 

1% of all reported cases are delivered by cesarean section 

[19]. Finally, other complications of delivery are docu-

mented. Fractures of the clavicle and humerus may be 

present. The obstetrician may intentionally fracture the 

clavicle during delivery if there is shoulder dystocia in 

order to help dislodge the shoulder from the pelvic rim. 

However, most clavicular fractures seen clinically are un-

intentional and concurrent fractures have no prognostic 

value for spontaneous recovery [20]. Concurrent phrenic 

nerve palsy also has no prognostic value for spontaneous 

recovery [21], but is considered as a significant injury 

because most newborns will require plication of the dia-

phragm soon after birth. As mentioned before, concurrent 

Horner's syndrome usually indicates lower root avulsion 

and hence is a poor prognostic sign for spontaneous re-

covery [8]. 

Part II: Motor assessment 

In the first 3 years of life, we use the Toronto scale [22] 

because it is difficult to assess motion against resistance 

or measure the actual degrees of motion in a reliable way. 

After 3 years of age, we have developed our own motor 

assessment scale (see Appendix) [23]. Most surgeons use 

the Mallet system to assess the shoulder [24]. We found 

difficulties applying the Mallet system in many patients 

because the system associates shoulder abduction and ex-

ternal rotation in each grade. For example, Mallet IV 

means active shoulder abduction over 90° and external 

rotation over 20°. Several patients, however, will have 

active shoulder abduction of over 90° with zero external 

rotation. Therefore, we assess external rotation and ab-

duction separately. Although some centers include sen-

sory assessment in birth palsy [25] we do not include this 

in our assessment. Note should be given that our motor 

assessment is a combination and modifications of the as-

sessment used in other OBBP Clinics. Other scoring sys-

tems exist in the literature [26]. 

Part III: Investigations 

Except for X-rays (for fractures) and fluoroscopy (for the 

diaphragm), not all centers perform EMG/nerve conduc-

tion and CT myelogram/MRI. There are problems with 

interpretation of EMG/nerve conduction in the newborn 

because of many reasons including the well known mas-

sive ‘collateral sprouting’. However, with experience, 

EMG/nerve conduction may reach a high level of accu-

racy [27]. Despite the false positive and false negative 

occurrences, CT myelogram/MRI gives an idea regarding 

root avulsion. However, surgeons who argue against 

these tests in birth palsy make the point that radiological 

findings will have no impact on the decision for primary 

exploration. Furthermore, CT myelogram and MRI re-

quire general anesthesia in the newborn. We believe that 

these tests can give a good idea regarding the pre-

operative diagnosis of root avulsion but their results 

should not be used as the sole indication for surgical ex-

ploration. 

Part IV: Primary surgery 

I have previously reviewed the literature regarding the 

indications of primary exploration of the brachial plexus 

in birth palsy [14]. Almost all centers (including ours) 

agree that primary surgery is indicated in total palsy if 

there is no significant recovery by 3 months of age or if 

there is an associated persistent Horner's sign. What is 

controversial is the indication for primary surgery in 

Erb’s palsy. Many centers apply Gilbert's golden rule: 

‘No elbow flexion by 3 months of age’ [28]. In our cen-

ter, no elbow flexion by 4 months of age is the indication 

for primary surgery in Erb’s palsy [29]. The technique of 

surgery varies from one surgeon to another and is not the 

subject of this paper [30, 31]. For Erb’s palsy, we use a 

neck incision with two limbs: one along the border of 

sternomastoid and one along the clavicular border. In to-

tal palsy, the latter limb is extended along the deltopec-

toral groove. We first identify the supraclavicular nerves 

and follow them to the C4 root and hence, identify (and 

stimulate) the phrenic nerve first. The phrenic nerve is 

protected and the remaining roots of the plexus are ex-

plored. Exploration may reveal one of five pathologies in 

the roots of the brachial plexus [15]: favorable conduct-

ing neuroma-in-continuity (neuromas with strong muscle 

contraction on electrical stimulation are treated with neu-

rolysis), unfavorable conducting neuroma-in-continuity 

(all these should be resected to provide useful functional 

recovery [32]), postganglionic root rupture (treatment is
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Appendix 1. Obstetric Brachial Plexus Palsy Data Sheet 
 

PART I: ASIC DATABASE 

Name : _____________________________________________________ 

Medical record number : _____________________________________________________ 

Date (at the time of  1st visit) : _____________________________________________________ 

Age (at time of  1st visit) : _____________________________________________________ 

Sex: [  ] Male [  ] Female  

Side/type of palsy : Right � ERB’s  C5, 6 � 

   ERB’s  C5, 6, 7 � 

     Left � Total with no horner � 

   Total with horner � 

 
Maternal history : Maternal Height/Weight at Delivery:  _____________________________________ 

  Diabetes/Treatment of Diabetes: _________________________________________ 

  Gestational Diabetes: ___________________________________________________ 

  Prolonged Labor: ______________________________________________________ 

  Para: _________________ Gravida: ________________________________________ 

 

Previous children 

 

Number Age Birth Weight Place of Birth Position/Delivery Birth Palsy 

      

      

      

      

      

      

      

      

      

 
Birth history: Gestational age: _________ Birth weight: ____________ Hospital ____________________ 

 Presentation (vertex/breech): ________________________________________________________ 

 Position at delivery: � LOA � LOT � LOP � ROA � ROT � ROP 

Mode of delivery: � Spontaneous vaginal � Vacuum assisted vaginal � Forceps assisted � C – Section 

Documented:  � Shoulder dystocia (Cephalic) � Difficulty of delivery of the after coming head (Breech) 

Other complications:   Asphxia _______________________________ 

 Fractures/dislocations _______________________________ 

 Phrenic palsy  _______________________________ 

 Horner’s syndrome  _______________________________ 

 Torticollis _______________________________ 

 

PART II: MOTOR ASSESSMENT  BEFORE 3 YEARS OF AGE (Toronto Scale) 

 
0. Nil 

1. Muscle contraction, No motion  

2. Joint Motion  ≤  ½  Range  

3. Joint Motion  > ½  Range 

4. Full Motion 

5. Joint Motion  ≤ ½  Range 

6. Joint Motion  > ½  Range 

7. Full Motion 

 

Gravity eliminated 

Against gravity 
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Date of visit           

Age at visit            

Time since surgery (Post-op)           

Shoulder 

  Abduction 

  Adduction 

  Flexion 

  Extension 

  External rotation 

  Internal rotation 

          

Elbow 

  Flexion 

  Extension 

          

Forearm 

  Pronation 

  Supination 

          

Wrist 

  Flexion 

  Extension 

          

Finger 

  Flexion 

  Extension 

          

Thumb 

  Flexion 

  Extension 

          

Special comments noted during any 

 visit (Mark and write below) 

          

Motor Assessment After 3 years of Age  

Shoulder external/internal rotation 

  0 = flail joint  

  1 = the hand reaches the abdomen/thorax  

  2 = reaches the mouth  

  3 = reaches the ear  

  4 = reaches the occiput  

  5 = normal power and range of motion  

Shoulder abduction/adduction, Modified Medical Research Council system  

shoulder flexion/extension, elbow   0 = no contraction or flicker of contraction 

flexion/extension, wrist flexion/  1 = active movement with gravity eliminated   

extension  2 = active movement against gravity only  

  3 = active movement against resistance with motion reaching ≤1/2 normal range  

     (? degrees) 

   4 = active movement against resistance with motion reaching >1/2 normal range  

    (? degrees) 

   5 = normal power and range of motion 

Forearm pronation/supination  1 = pronated forearm causing a functional or cosmetic disability 

   2 = supinated forearm causing a functional or cosmetic disability 

   3 = functional forearm position (mid-pronation-supination or slight pronation) with no or  

    minimal active motion  

   4 = same as 3 but with good active pronation and supination  

   5 = normal power and range of motion  

Hand function  0 = useless hand – complete paralysis or slight finger motion of no use, useless thumb 

   1 = poor function – only very weak grip possible  

   2 = fair function – there is some active flexion and/or extension of the fingers and some  

    thumb mobility but the hand posture is intrinsic minus  

   3 =  good function – same as 2 but there is no intrinsic minus posture (intrinsic balance) 

   4 = excellent function – near normal finger flexion/extension and thumb mobility,  

    with some active intrinsic function  

   5 = normal function 

 

 



 J Hand Microsurg 1 (1):32–38 

 

123 

36 

Date of visit         

Age at visit         

Time since surgery         

Shoulder abduction/adduction 

 Flexion 

 Extension  

 External rotation 

 Internal rotation  

        

Elbow 

 Flexion  

 Extension  

        

Forearm (pronation/supination)         

Wrist 

 Extension  

 Flexion 

        

Hand function score         

 

PART III 

Investigations � X-Rays/Fluroscopy ____________________________ 

 � Nerve Conduction/EMG _________________________ 

  � CT Myelogram/MRI _________________________ 

PART IV 

Primary Surgery: Date _________________ Age ______________________ 

Documented Preoperative Photos/Video 

Intraoperative Diagram  Intraoperative Nerve Stimulation 

 

 

Intraoperative Diagram Post-Nerve Graft/Neurotization/Neurolysis 

 

Documented: – Intraoperative photos 

 – Postoperative follow-up photos/video 

PART V 

Secondary Surgery (Date – Type of Procedure  – Complications) 

 

To shoulder  

 

 

To Elbow 

 

 

To Forearm 

 

 

To Wrist 

 

 

To Hand 

 

 

Other Events: 

 – self mutilation 

 – psychological issues  

 – contact burns 

 – distraction osteogenesis for length discrepancy 
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usually by intraplexus neurotization), root avulsion 

(treatment is usually by a combination of intra- and extra-

plexus neurotization) and root avulsion in situ (usually 

seen in breech cases and commonly treated by observa-

tion [6]). Our center was the first to use Oberlin's nerve 

transfer in birth palsy cases [33]. We have also done ex-

perimental work on end-to-side neurorrhaphy and applied 

it in birth palsy [6, 34–36]. All these pathologies and re-

constructive techniques are explained on two diagrams in 

the data sheet: a diagram before and another after the re-

construction. 

Part V: Secondary surgery and other events 

Secondary shoulder deformities [37] are common in birth 

palsy. Our approach to correction of the internal rotation 

contracture is as follows. Children with congruent joint 

undergo subscapularis release and latissimus dorsi muscle 

transfer [38]. If there is joint subluxation, an external ro-

tation osteotomy of the humerus is done [39]. Another 

significant problem in birth palsy is lack of (or weak) el-

bow flexion. If the child has a strong wrist-extension and 

finger flexion, we perform a Steindler procedure [40]. If 

not, reconstruction of elbow flexion is either by a bipolar 

latissimus dorsi pedicle muscle transfer or a functional 

gracilis muscle free flap. A pronated forearm is common 

in Erb’s palsy but usually requires no surgery. A supi-

nated forearm is common in total palsy and we call it the 

‘beggar’s’ hand. If there is good passive forearm prona-

tion, strong biceps and no radial head dislocation, we 

treat this deformity with biceps rerouting. Otherwise, we 

treat it with rotational osteotomy of the radius [41]. Lack 

of wrist extension is usually treated with flexor carpi ul-

naris or radialis transfer [42] while tendon transfer in the 

hand is done according to the deformity using standard 

techniques [41]. Finally, other events such as self-

mutilation and contact burns [43, 44] and their treatment 

is documented in the data sheet. These events also indi-

cate significant sensory impairment. However, we do not 

do sensory assessment because it is difficult to perform in 

infants and young children. 
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