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Abstract 
Background: Dynamic Compression Plating (DCP) has been the most accepted 
available surgical fixation method for fractures of humerus shaft in our country. DCP 
has biological shortcomings. By giving priority to biology, the "internal fixator" 
principle, has been popularized, bearing some similarity to an external fixator (EF). 
 
Aim of the study: EF is being evaluated as an acceptable definitive fixation for this 
injury. 
Methods: Between January 2005 and April 2009, 31 patients with acute fracture of the 
humeral shaft requiring surgical stabilization were treated using simple unilateral bar 
EF. Reduction achieved either closed or open. Time till union, time till removal of EF, 
and elbow & shoulder range of motion were recorded, and compared with 
corresponding values from studies using DCP or EF.  
Results: Average time till surgery was 5.32 days.  Average time for union and 
dynamization of EF was 11.55 weeks. And for removal of EF was 15.1 weeks. 
 
Conclusion: Monolateral bar EF for treatment of humerus shaft fractures is reliable, 
effective, low risk, with maximum protection of soft tissue. Considering the renewed 
attention in biological approaches, it’s a reasonable alternative to DCP, the only surgical 
alternative available in our country. 
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Introduction  
When uncomplicated diaphyseal fractures of the humerus are treated 

nonoperatively by reduction and subsequent immobilisation of the arm, successful 
healing occurs in over 90-95% of cases (3,7,24,32,34), with good functional results 
(20,33,36). Surgical intervention, however, is preferred for open, segmental and 
pathological fractures. Surgical stabilization is also considered to be the best treatment 
for bilateral fractures of the humerus and floating elbow (ipsilateral fractures of the 
humerus and forearm), as well as in cases of polytrauma, progressive neurological 
deficit, vascular injury, obesity, and failed conservative treatment (4,7,24,28,34). 
Studies are still carried out about the most appropriate surgical treatment method of 
humeral shaft fractures. Most recent studies concentrate on comparing the use 
intramedullary nailing with plate fixation (10,22,29), listing their advantages and 
disadvantages, and giving priority to one over another (12,16,22,34). 

 Plating techniques varies from conventional total contact DCP and limited contact 
LC-DCP, to the locked compression plate (LCP); using open reduction technique or 
minimally invasive one (MIPO). These are also the subject of further studies 
(8,10,14,19,26), while others still discuss the role of external fixation (EF) 
(9,17,18,21,31, 23)               

Humeral shaft fractures represent a good proportion of the overall fracture cases 
treated in hospitals, in one study 5% of all fractures(25). In Iraq, young people are 
mostly affected because of the special situation that we have. Medico legal aspects in 
our society plus the young, active, and working population affected; added to the known 
indications for surgical management of fracture shaft humerus; this made us, 
increasingly adopt surgical solutions. Our theaters lack locked I.M nails and the most 
recent plating instruments (LCP); this has limited the surgeon’s therapeutic possibilities 
for humeral midshaft fractures to; nonoperative, conventional plating DCP (there is no 
LC-DCP, or LCP), EF (most available is the unilateral bar), and a combination of 
external and limited internal fixation( lag screws, circlage wire…).    

 
Material and Method 

31 patients requiring surgical stabilization, were enrolled in our study, Starting 
from January 2005 in Baaquba General Hospital & ending in April 2010. Patients 
consulted either the out-patient department or the emergency room. All patients had 
acute humeral shaft fractures. The fractures were located from 5 cm distal to the 
surgical neck to 5 cm proximal to the olecranon fossa. We excluded non displaced and 
minimally displaced fractures that were suitable for conservative methods, and patients 
that refused surgical interference, and neck & supracondylar humeral fractures. All 
surgeries were done by the same surgeon.  

 
Reduction was achieved either closed, open through the fracture wound, or through 

a limited classic approach for some closed fractures. X-ray control was  
used whenever available in the theater.   
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Fig. 1: left humerus of 21 y old male, Gostillo type 
II caused by bullt injury closed reduction and 
external fixation (a) done 7 days from his injury , (b) 
callus bridging bony fragments at 8 weeks, 
dynamization done on 10th week and removal on 
14th week post injury   

a 
b 

 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

All were fixed by simple unilateral bar external fixation, 5 patients had an 
additional (lag screws) when there was the need for open reduction and suitable fracture 
configuration.  In most patients 4 pins were used 2 above and 2 below fracture site, 
since the aim was relative stability rather than absolute. In comminuted cases free 
fragments were not reduced exactly. A relatively safe positioning technique of the distal 
screws of the fixator was used, taking into consideration, careful study of fracture 
morphology, inserting the distal screws in a perfect lateral plane with pin entry at the 
lateral supracondylar ridge, and clinical localization of radial nerve as it crosses the 
lateral intermuscular septum. Similar precautions were followed regarding the axillary 
nerve relation to surgical neck (5,6). 

Patients were followed in the out-patient clinic every two weeks, whereby 
instructions and care are provided to the patients. Check X-rays done post-operatively, 
at 2 weeks, and then every 4 weeks. They were allowed full activity to the limit of 
tolerance, encouraging both elbow and shoulder movments from the start. As soon as 
adequate callus of union was seen, dynamization of external fixator was carried out; and 
that was followed by removal of fixator after 3-4 weeks (Fig. 1, Fig. 2). 
 
Results 

Age of patients ranged from 19 y to 51 y (average 29.74 y). 28 (0.903%)  patients 
were males and only 3 females (0.096%). Lt  humerus was involved in 18 (58.0%) 
patients, while the Rt humerus in the other 13 (41.9%). All 31 patients had acute 
fractures. Acute closed fractures were 17 (54.8%) cases, open 14 (45.2%) (Gostillo I 
two cases, II four cases, IIIA three, IIIB three, and IIIC two). 19 (0.612%) patients had 
fracture comminution. In 12 (38.7%) patients, there was a simple fracture configuration 
(4 transverse, 6 oblique, and 2 spiral). Most associated injuries were nerve injuries 
(radial 5, ulnar 2, and median 2), the same patient may have more than one injured 
nerve, other associated injuries were fractures (clavicle 2, mandible 1, and contralateral 
radius 1), brachial artery 2, penetrating abdominal 2, penetrating chest 2. Injuries were 
due to Firearms 10 (bullets and shells), RTA 12, and falls 9. The average time till 
surgery was 5.8 days (range from same day of injury to 3 weeks delay). 

a 
b c  

Fig. 2: ( a ) 25 y old male, Left humerus gostillo II due to 
shell injury. Associated radial and ulnar nerves 
dysfunction.( b ) Open reduction  with exploration of 
injured nerves plus external fixation done. ( c ) very good 
healing at 10 weeks from injury, dynamization on 10 
weeks and removal on 14 weeks  
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17 (54.8%) fractures were reduced closed, and 14 (45.2%)  reduced open (through the 
fracture wound, or through a deliberately made limited approach). External fixation 
(single unilateral bar) was used in all cases. In 5 cases, open reduction was accompanied 
by additional minimal internal fixation (2 lag screws). Average time for union and 
dynamization of fixator was 11.5 weeks (range 8-17 weeks.), lowest in those with lag 
screws, and higher in the high energy comminuted fractures. Average time for removal 
of fixator was 15 weeks (range 11-20 weeks.), lowest in those with lag screws, and 
higher in the high energy fractures. Waiting till sound healing of fractures for removal 
of external fixator affected these figures  
There was one postoperative partial radial nerve palsy that recovered after manipulating 
the construct. One fracture had to be re-manipulated under GA because of undesirable 
angulation that persisted from emergency surgery. One fracture ended with a painful 
posterior upper arm bony prominence that was trimmed after healing and consolidation. 
There was no failure of union or fixation. There were no malunion in the postoperative 
X-rays. All patients referred to physiotherapy department upon removal of external 
fixation. 22 patients were contacted 1 month after removal of fixator. Range of motion 
at short term follow-up:-  elbow range of motion was 120 degrees, shoulder abduction 
135 degrees, external rotation 50 degrees and internal rotation 75 degrees. These results 
are expected to improve with progress of physiotherapy. 20 reported they were satisfied 
with their result, 17 had no functional limits, and 16 reported no pain at all. 
 
Discussion 
Several studies in recent years has tried to identify the best method for humeral shaft 
fixation. Many compared plate fixation with intramedullary fixation and has reached 
different conclusions (10,22,25,29). The rate of complications associated with 
intramedullary rodding was higher than that associated with plate fixation. These were 
related to the rates of union  and increase functional symptoms such as shoulder pain 
and weakness. Complications such as infection, radial nerve palsy, delayed union, and 
failure of fixation seem to occur at an equivalent rate with both types of fixation 
(12,25,34). 

To overcome biological shortcomings that are associated with conventional 
plating, the trends in plating techniques are characterized by a shift towards biological 
approaches. Trauma and surgery result in damage of bone blood supply, plus additional 
impairment of vascularity due to compression of plate against the bone (11). The 
contact of the implant without undercuts (DCP) results in a prismatic sequestrum, that 
increases the risk of an infection (fig.3), and when comparing the amount of staphylo-
coccus aureus required for the onset of a local infection, it was 450 times more bacteria 
were required to start an infection with the internal fixator point contact PC-Fix, than 
that for DCP (1,2,11) 
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Fig. 4: from above downwards, DCP, LC-
DCP,and PC-Fix, decreasing area of contact 
with bone surface (2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
The latest development, the internal fixator principle and “peri-osseal” internal 

fixation, does not depend on pressing the plate body to the bone, because the screws 
heads that are firmly locked in the plate (Pc-fix, LCP) (fig.4 )  provide angular stability 
comparable to the clamps of external fixator that links the Schanz screws to the 
longitudinal rod. In the internal fixator, the latter is replaced by a plate which is applied 
slightly elevated from the bone surface submuscularly or subcutaneously, thus, 
preventing squeezing of the periosteal blood supply (1,11,13,26,27,30). To further 
respect the biology of bone and soft tissue, minimally invasive approaches are 
suggested with percutaneous plate insertion, with a parallel shift from obsolute stability 
towards relative, or elastic one(1,19,27,30). 

With regard to this biological priorities, without forgetting the requirements of 
ideal fixation system (1), and instead of using conventional plating with DCP (the only 
available plate here); we chose to use external fixation as a primary and definitive 
method to treat most patients attending our clinic with humeral midshaft fractures. In 
most cases, as long as the fracture fragments were in line, they were not reduced 
exactly. Early function and undisturbed fracture healing with homogeneous restitution 
of the bone, justified giving biology priority over perfect reduction and absolute 
stability. 

The average patients' age 29.4 years reflects the population mostly affected in our 
society as result of war and civilian violence. This fact was also reflected by the 
dominance of males 28 of 31 (90.3%). 19 (61.3%) patients had fracture comminution, 
and 14 (45.2%) were open at presentation. Reviewing these figures for comminuted and 
compound fractures can provide a rough indication about severity of injuries in our 
series, for comparison with other studies. 

Chiu et al 1997 treated a group of humeral shaft fractures with DCP without BG in 
which union time was 12.5 weeks. In another study, Chen et al 1998 in his series for 
closed humeral shaft fractures using DCP without BG, the fracture union time was 13.5 
weeks.  

The periods given for union, without using bone graft, in their studies are 
comparable to our union (dynamization) time. Our time for union was 11.5 weeks, 

Fig. 3: impairment of vascularity due 
to compression of plate against the bone results 
in a prismatic sequestrum, that increases the 
risk of an infection (2) 
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which is acceptable for this type of injury, especially if we put in mind that in non-
operative treatment, brace usually removed in 10 to 13 weeks (34). This time represents 
the time for undisturbed natural healing.  

Chantelot et al 2002 treated 23 humeral fractures using the Orthofix external 
fixator. The average duration of external fixation was 21 weeks. Most fractures were 
comminuted and the external fixator was removed after complete union: this explains 
the long delay of union in his series. Despite this long time, they stated that external 
fixation was their favourite for this type of injury. Our time for fixator removal was 15 
weeks only which is significantly better than that given by Chantelot et al. 

There was one postoperative partial radial nerve palsy that recovered after 
manipulating the construct. One fracture had to be re-manipulated under GA and 
changing two pin insertion sites because of undesirable angulation that persisted from 
emergency surgery. One fracture resulted in a painful posterior upper arm bony 
prominence that was trimmed after healing and consolidation. All these second touch 
interventions were minor, safe, and effective with predictable outcome. There was no 
failure of union or fixation. There were no malunion in the postoperative X-rays. All 
patients referred to physiotherapy department upon removal of external fixation. 22 
patients were contacted 1 month after removal of fixator. Range of motion at short term 
follow-up elbow range of motion was 120 degrees, shoulder abduction 135 degrees, 
external rotation 50 degrees and internal rotation 75 degrees. These figures were less 
than those obtained by Chantelot et al, but this was partially due to difference in follow-
up period. Our results are expected to improve with progress of physiotherapy. 20 
patients reported that they were satisfied with their result, 17 had no functional limits, 
and 16 reported no pain 

The figures obtained with our patients for union, fixator removal, and limited 
postoperative follow-up; supports our choice for this method, and when we consider the 
absence of (LC-DCP, LCP, and IM nails); the availability and ease of use of external 
fixation for midshaft humerus fractures, and the recent trends for biological internal 
fixation, one can see that the surgeon can achieve many points that meet the 
requirements of ideal fixation system such as restoring anatomical relationships, 
providing the required stability, respecting biology, and allowing early and safe 
mobilization. Certain limitations exist, mostly due to presence of pin track infection, but 
can be minimized with good pin care and adjacent joints exercises. The risk of injuring 
the radial & axillary nerves can be minimized by proper preoperative & intra-operative 
planning & the possible use of mini-incision. 
 
conclusion 

From the above review and results one can conclude that the use of simple 
monolateral bar external fixation in the treatment of humerus shaft fractures is reliable, 
effective and low risk provided that the patient is cooperative; furthermore, with carefull 
pin insertion, the monolateral external fixator is tolerated well and allows movement of 
the shoulder and elbow throughout the period of treatment. It is a valuable option 
because of its ability to provide rigidity or elasticity and the possibility of secondary 
dynamization. There is maximum protection of the soft tissue with this method of 
treatment. External fixation combines the advantages of conservative and operative 
treatment by influencing callus formation by dynamization, distraction or compression. 
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