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Abstract 
Introduction: Fracture of shaft of humerus is a common fracture of the upper limb which consists of 1-

3% of all fractures. The most common method of fixation is open reduction internal fixation with plate 

and screw, and closed reduction with intramedullary nail fixation. The purpose of this study was to 

evaluate the clinical outcome of plate fixation versus intramedullary nail fixation. The study of fractures 

of shaft of humerus is important due to chances of these fractures to go in mal-union and non-union and 

the functional disability to the patient after these fractures being a hindrance in earning their daily living. 

Material and Method: We randomly followed 50 cases of humeral shaft fracture of which 24 treated by 

closed reduction and intramedullary nailing and 26 treated with open reduction and platting. Union, 

functional outcome and complication were compared between both the groups. Evaluation of follow-up 

as per ASES (American shoulder and elbow surgeons) score was done on last follow-up. 

Result: The average age of patient was 37.8 years; most common site was middle 1/3rd shaft of humerus. 

The average duration to achieve union with closed reduction and intramedullary nailing is 10.91 weeks 

and average duration of union with open reduction and platting was 12 weeks. Functional outcome was 

assessed by using ASES score value. The average ASES score for platting was 80.36 and that of nailing 

was 76.23. Complications like Non-union (12.5%), iatrogenic nerve injury (11.5) and infection (7.7%) 

were encountered in plate group where in IM nail group Non-union (12.5%), shoulder stiffness (16.6%) 

and impingement. 

Conclusion: Functional outcome of Platting group is better than IM nail. Early mobilisation with IM 

nailing is advantage compare to platting. IM nail when used, one has to take precautions, like proper 

countersinking of the nail at entry point to prevent shoulder movement restriction, irrigation of entry 

point site to remove all reamed bone debris. Careful dissection of rotator cuff to prevent its damage. 

 

Keywords: Diaphyseal fracture of humerus, compression plate, intramdullary nail, AO classification, 

union time, complications, functional outcome, ASES score 

 

Introduction  

Fracture of shaft of humerus is a common fracture of the upper limb which consists of 1-3% of 

all fractures [1]. The study of fractures of shaft of humerus is important due to chances of these 

fractures to go in mal-union and non-union and the functional disability to the patient after 

these fractures being a hindrance in earning their daily living. Fractures of shaft humerus can 

be managed conservatively [2-3] by hanging cast, U- plaster of Paris cast, high above elbow 

cast, U + high above elbow slab. But the problems with conservative methods are inability or 

loss of reduction, immobilization for long time, mal-union or non-union. Operative 

management is indicated for failure to obtain or maintain acceptable alignment. Operative 

management has many advantages which include anatomical reduction, stable fixation and 

early mobilisation leading to decreased morbidity. Once operative management with internal 

fixation is considered option of plate and screw fixation and intra-medullary nailing exist. 

Conventionally plate fixation required extensive open surgery with drainage of hematomas and 

stripping of soft tissue from bone. It also provides less secure fixation in osteoporotic bone and 

is associated with risk of infection and potential iatrogenic radial nerve injury [4].  
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Closed intramedullary nailing can be done either by ante-

grade or retrograde method. Various unlocked nails like Rush 

pins, Enders nail, Kuntscher nails have given a poor rate of 

union and lack rotational control. But with the availability of 

locked nails it is not so. Locked nails can be inserted using 

closed techniques, avoiding extensive soft tissue dissection 

required for platting. Disadvantage of intramedullary nail is 

restriction of shoulder range of motion [5-6] and anaesthesia in 

regimental badge area, due to damage to upper cutaneous 

nerve of arm while inserting proximal locking screws. 

 

Material and method 

Prospective study of 50 cases of diaphyseal humeral fracture 

treated by closed reduction and intramedullary nailing or open 

reduction and platting took place at department of 

orthopaedics at C.U. Shah Medical College and Hospital, 

Surendranagar between 2013 and 2017. Patients with 

pathological fractures, distal neurovascular deficit, old 

fracture of shaft of humerus and Segmental humerus fractures 

were excluded from the study. All the cases were followed up 

for six month post operatively. All patients with acute, 

displaced fracture of shaft humerus and skeletally mature 

were included in study. 

 

Surgical technique 

Posterior approach was taken for plate fixation. Dissection 

involved separating lateral and long heads of triceps brachii 

supplied by radial nerve with identifying and protecting radial 

nerve and splitting of medial head of triceps brachii. Decision 

regarding length of plate and need for inter-fragmentary screw 

was taken based on fracture pattern.  

Ante-grade insertion of intramedullary nailing was done. 

Dissection involved splitting deltoid and supraspinatus. Entry 

was made using the entry awl. Guide wire was inserted and 

canal was reamed with successive reamers. Proximal screws 

were inserted with the help of zig. And distal screw was 

inserted by freehand under image intensifier guidance. 

All 50 patients showed acceptable alignment, in postoperative 

x-rays. Patients were given cuff and collar support, shoulder 

and elbow movements started as tolerated, flexion and 

extension exercise of shoulder and pendulum exercise 

allowed immediately post-operatively in plate group but 

rotation of arm allowed only after the appearance of visible 

callus formation, usually after 6 weeks. Passive flexion and 

abduction exercise of shoulder, flexion and extension exercise 

of elbow started on second postoperative day, rotational 

exercise started after soft callus formation in nail group. X-

rays were taken at one month postoperatively and at one 

month intervals thereafter for at least six months. At final 

follow-up functional assessment was done between the plate 

and nail group based on ASES score. 

 

Result 

As shown in Table-1 We had 24 patients in nail group and 26 

patients in plate group. The mean age of patients of nail group 

was 42.33 years and that of plate group was 33.62 years of 

this there were 18 male and 6 female patients in nailing group 

and 20 male and 6 female patients in plate group. Of these 13 

patients were of left side and 11 of right side in nail group and 

19 patients of left side and 7 patients of right side in plate 

group. The fractures were classified based on AO 

classification of which in nail group there were 19 patients 

with type A, 4 patients with type B and 1 patient with type C 

fractures (Table-2). In plate group there were 20 patients with 

type A fracture, 5 patients with type B fracture and 1 patient 

with type C fracture (Table-2). Most of patients of nailing 

(91.67%) united within <16 weeks. 66.67% of patients united 

within <10 weeks. The average time of union was 10.91 

weeks with nailing. The three patients which united after 16 

weeks were actually failed nailing cases and revised with 

open reduction and platting. Most of patients in platting 

(88.46%) group united in <20 weeks, and 50% in <10 weeks. 

3 patients in plate group went into non-union due to implant 

failure and were later revised with bone grafting and platting 

and united later at 20-30 weeks. Average union time for 

platting is 12 weeks. 

In intramedullary nail 58.33% of patient had excellent upper 

limb functional status at end of treatment with ASES 46-52. 

29.17% of patients had ASES score of 42-46 which is also 

good upper limb functional status. Only 12.5% had ASES 36-

41 which implies to fair functional upper limb (Table-3). For 

plating 84.62% of patients had ASES score 46-52 which 

implies excellent upper limb function. 7.69% of patients had 

ASES score of 42-46 which is also good upper limb function. 

Only 7.69% had ASES score 36-41 which implies to fair 

functional upper limb (Table-3). The p value is statistically 

significant thus plate has better ASES score than nail. 

Most common complications with intramedullary nail are 

shoulder stiffness in 4 (16.66%) cases. In 3(12.5%) cases non-

union was observed. Superficial infection was seen in 

1(4.16%) case which was treated with regular dressing and 

antibiotics. 1(4.16%) case had anaesthesia in regimental 

badge area due to trauma to upper lateral cutaneous nerve of 

arm (Table-4). The most significant complication of platting 

was iatrogenic radial nerve injury in 3(11.5%) cases. 2nd most 

common complication was non-union in 2(7.7%) cases and 

superficial infection in 2(7.7%) cases (Table-4). 

 
Table 1: 24 patients in nail group and 26 patients in plate group. 

 

 Nail Plate 

No. of patients 24(48%) 26(52%) 

Age (mean) 42.33 years 33.62 years 

Sex   

-Male 18(75%) 20(76.92%) 

-female 6(25%) 6(23.08%) 

Side of affected limb   

-Left 13(54.16%) 19(73.07%) 

-Right 11(45.84%) 7(26.93%) 

Union time (mean) 10.91 weeks 12 weeks 

ASES score (mean) 76.23 80.36 

  
Table 2: AO classification of Fracture shaft of humerus 

 

AO Type Nail Plate 

Type A (simple non-comminuted) 19 20 

A1 (spiral fracture) 6 1 

A2 (oblique fracture) 7 8 

A3(transverse fracture) 6 11 

Type B (fracture with butterfly fragment) 4 5 

B1 (spiral fracture) 0 2 

B2 (bending wedge) 4 3 

B3 (wedge with more than one fragment) 0 0 

Type C (comminuted fractures) 1 1 

C1 (double spiral fracture) 1 0 

C2 (segmental fracture) 0 0 

C3 (complex fracture) 0 1 
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Table 3: Comparison of functional assessment in both the groups. 

 

Ases Score Il Nail Plate 

46-52 14(58.33%) 22(84.62%) 

42-46 7(29.17%) 2(7.69%) 

36-41 3(12.5%) 2(7.69%) 

31-35 - - 

<30 - - 

 24 26 

 
Table 4: Complication with nailing and platting 

 

Complication Nail Plate 

Infection   

-Superfecial 1(4.6%) 2(7.7%) 

-Deep 0(0%) 0(0%) 

Delayed Union 0(0%) 1(3.84%) 

Non Union 3(12.5%) 2(7.7%) 

Iatrogenic Radial Nerve Injury 0(0%) 3(11.5%) 

Shoulder Stiffness 4(16.66%) 0(0%) 

Anaesthesia In Regimental Badge Area 1(4.16%) 0(0%) 

 

  
 

Pre-operative  Post-operative at final follow-up 
 

Fig 1: IM Nail 

 

  
 

Pre-operative  Post-operative (final follow-up) 

 

Fig 2: Compression plate 

 

Discussion 

Conservative management showed union rate in more than 

90% of cases [2-3]. Results of treatment with plate and screw 

fixation were good [4, 7, 8]. If the fracture goes into non-union, 

the surgery revised with platting or nailing with autogenous 

bone-graft gives result which is acceptable [8-9-10]. Studies 

show restricted shoulder movement in ante-grade nailing 

either due to impingement of nail tip or rotator cuff damage 
[11-12-13]. Reaming of medullary canal facilitates healing but in-

spite of that non-union can occur in nailing [14-15-16] Exchange 

nail or revision surgery with plate can be taken into account 

as a treatment for delayed or non-union [9, 10, 17]. 

Most of patients of shaft humerus fracture treated with 

intramedullary nailing (91.67%) united within <16 weeks. 

66.67% of patients united within <10 weeks. The average 

time of union was 10.91 weeks as compared with Crolla et al 

which was 9 weeks [18]. Most of patients of shaft humerus 

fracture treated with platting (88.46%) united in less than 20 

weeks and 50% united in less than 10 weeks. The average 

union time was 12 weeks as compared with study by Foster et 

al which was 14 week [19]. We observed non-union in 3 cases 

of nail group, we labelled it non-union after 6 months of 

initial fixation and these cases were re-operated with removal 

of implant and platting with autogeneous bone-grafting this 

can be compared with study by Chao et al. [20] who also had 

non-union in 3 cases out of total 24 patients treated with 

nailing. The reason for non-union in our study was believed to 

be distraction at fracture site at time of primary fixation in 2 

cases and in 1 case it is believed to be soft-tissue interposition 

as it can be found in close reduction technique. We observed 

2 cases of non-union in plate group, which was re-operated 

with removal of implant and re-platting with bone-grafting 

this can be compared with study by Chao et al. [20] who had 3 

patients out of total 36 patients in platting. We observed solid 

union after 20-30 weeks of reoperation who were treated with 

autogenous bone grafting. Another significant complication 

was iatrogenic radial nerve injury which occurred in 3 cases 

of plate group which as compared to study by Denies et al. [21] 

who had 4 out of 42 cases treated with plate, in our case the 

palsy was fully recovered after 3 months of surgery. It was 

observed that there was no iatrogenic radial nerve injury in 

nail group. We observed 16.66% cases of shoulder stiffness in 

nailing group which is lower than Denies [21] who observed 

same in 21.4% cases. It is believed that this was due to 

impingement of nail for which physiotherapy was done, no 

such cases was seen in plate group. We observed superficial 

infection in 1 case of nail group and 2 cases in plate group 

both of which were treated with regular dressing. Patients 

treated with intramedullary nail had excellent upper-limb 

functional status at the end of treatment in 58.33% cases with 

ASES 46-52. 29.17% of patients had ASES score of 42-46 

which is also a good functional upper limb status. Only 12.5% 

had ASES 36-41 which implies to fair functional upper limbs. 

For platting 84.62. % of patients had ASES score 46-52 which 

implies excellent upper limb function. 7.69% had ASES score 

42-46 which is also a good functional upper limb. Only 7.69% 

had ASES score of 36-41 which implies to fair functional 

upper limb. There is significant difference of functional 

outcome between nailing and platting groups in which plate 

has better functional outcome than nail probably because of 

impingement of nail and rotator cuff injury during its 

insertion. Anatomical reduction, Stable fixation, adequate 

blood supply and soft tissue preservation are important factors 

for union. Plate fixation of fracture shaft of humerus required 

extensive soft tissue dissection as well as dissection of radial 

nerve which carries risk of infection, soft tissue stripping and 

radial nerve paresis or palsy. intramedullary nail require 

minimal incision which carries minimal risk of infection, it 

provide stable fixation for simple as well as comminuted 

fractures. Entry site of intramedullary nail has to be accurate 

so that post-operative impingement of nail should not occur. 

Early mobilisation hastens union by allowing hydrodynamic 

forces of muscle to enhance blood supply and encourage 

organisation of healing granuloma by allowing stress forces to 

function. Though patients with platting have better shoulder 

function than antegrade nailing, it is to some extent due to 

uncooperative patients, pain or impingement of rotator cuff by 

nail. But this restriction can be corrected by removal of nail 

after consolidation followed by mobilization and 

physiotherapy. 
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