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ORIGINAL ARTICLE 

FERNANDO BALDY DOS REIS1, ARNALDO VALDIR ZUMIOTTI2, HÉLIO JORGE ALVACHIAN FERNANDES3, MILTON CHOHFI4, FLÁVIO FALOPPA5

USE OF BLOCKED INTRAMEDULLARY NAIL FOR THE 
TREATMENT OF HUMERAL DIAPHYSEAL FRACTURES

SUMMARY

Clinical and radiographic outcomes of 31 patients with humeral 
diaphyseal fractures submitted to surgery with intramedullary nails 
were studied. From these, four patients presented fractures at the 
nail insertion site and were treated using a different method. From 
the 27 patients left, the healing rate was 96.1%, with an average 
duration of 63.4 days. Five of them complained of pain in the 
shoulder and only one presented abduction limitation. Temporary 

palsy of the radial nerve was found in two patients and pseudo-
arthrosis in one of them, who was submitted to a new surgical 
intervention with plate and autologous bone graft, after 5 months. 
It was concluded that, although blocked intramedullary nails 
present a high incidence of the retrograde access port leading 
to fractures in its insertion site and the anterograde port causing 
pain in the shoulder. 
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INTRODUCTION

The surgical treatment of humeral diaphyseal fractures with 
blocked intramedullary nails is becoming more popular in recent 
years, but controversy exists regarding its efficiency compared to 
the use of osteosynthesis with plates. Prospective and randomized 
studies comparing these two osteosynthesis methods report a 
higher complication rate with the use of nails, consequently leading 
to a higher number of retreatments.
In spite of these evidences, the non-violation of the fracture nucleus 
and the possibility of use through retrograde access avoiding ro-
tator cuff handling, makes the use of this osteosynthesis method 
very attractive.   
The objective of this study is to report the outcomes of surgical 
treatment of humeral diaphyseal fractures with blocked intrame-
dullary nails with emphasis on potential complications.  
 
MATERIALS AND METHODS

Between 1999 and 2002, 31 patients with humeral diaphysis 
fractures were operated at Hospital São Paulo and Hospital Sírio 
Libanês, in whom osteosynthesis with blocked intramedullary nail 
insertion was performed. From these patients, 21 were males and 
10 were females. Left humerus was affected in 10 patients and 
the right humerus in 21. There was no neurovascular lesion due 
to fracture. According to AO classification, 24 fractures were type 
A, 2 were type B, and 4 were type C (Table 1). 
From these, 3 were type-1 open fractures according to Gustilo-
Anderson’s Classification. In two patients with open fractures, the 
temporary use of an external fixation device was chosen, being the 
conversion to blocked intramedullary nail performed on the 10th 
day of post-operative follow-up. In 14 patients, the used implant 
was a flexible blocked intramedullary nail (Flexnail*), and, in 17 

patients, the universal intramedullary nail was used (UHN*). Ac-
cess ports used were anterograde in 16 patients and retrograde 
in 15 patients.

Surgical Technique
Retrograde access port
After being submitted to general anesthesia and to brachial plexus 
blockage, the patients were placed in dorsal decubitus with flexed 
trunk until half-seated position was reached. Then, asepsis and 
antisepsis were performed and sterilized drapes were placed. A 
longitudinal 4-cm incision addressing the skin and subcutaneous 
tissue was done at deltoid-pectoralis sulcus, and then, by blunt 
divulsion, from the acromion anterior border, deltoid anterior fibers 
were separated until the total exposure of humerus major tube-
rosity. The insertion point was performed proximal to the major 
tuberculum after longitudinal opening, with knife, of the rotator 
cuff maintaining the fibers in its insertion. Following, the nail was 
introduced into the proximal segment, and, with the aid of an 
image intensifier, fracture reduction was performed with the nail 
itself. Proximal blockage was done with the aid of a guide, and 
the distal blockage was made with hands free, with the use of the 
image intensifier. After rotator cuff and skin suture, the operated 
limb was immobilized with sling and the patient was encouraged 
to initiate an early rehabilitation program (Figures 1A and 1B).
Retrograde access port
After being submitted to general anesthesia and to brachial plexus 
blockage, patients were placed in ventral decubitus. Then, asepsis 
and antisepsis were performed and sterilized drapes were placed. 
A longitudinal 5-cm incision, addressing skin and subcutaneous 
tissue, was done on arm’s posterior plane at the olecranal fossa 
protuberance. Triceps fascia was opened longitudinally and the 
muscular fibers were divulsed until olecranal fossa was exposed, 
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avoiding joint capsule opening. The 
insertion point was performed at 1cm 
proximal to olecranal fossa with 3 holes 
made with a 3.2cm drill so as to form 
a small equilateral triangle. The center 
of this triangle was enlarged with an 
appropriate drill up to the diameter of 
10 mm (Figures 2A, 2B and 2C), taking 
care to not to breach humeral anterior 
cortical. The nail was introduced at 
the medullar channel through this 
port and, with the use of an image 
intensifier, reduction was performed, 
at fracture closed focus, with the use 
of that nail. Distal blockage was per-
formed with the use of a guide and the 
proximal, with free hands, with the aid 
of the image intensifier. After triceps 
fascia and skin suture, a dressing was 
placed and the operated limb was kept 
in sling, being the patient recommen-
ded to initiate an early rehabilitation 
program (Figures 3A and 3B). 

Evaluation criteria
On post-operative period, patients 
were periodically evaluated through 
clinical and radiographic examination, 
with the following data being recor-
ded: shoulder joint range of motion, 
presence of pain in those joints, time 
for fracture union, and eventual com-
plications, such as: humeral fracture, 
pseudoarthrosis, neurological lesion, 
and infection.  

RESULTS

During surgical procedure, a new 
fracture of the humerus occurred at 
the nail introduction site in one patient 
and in 3 other patients after two weeks 
of follow-up. In these four patients, the 
retrograde access port was used and 
the method was replaced by osteosyn-
thesis with plate and screws. In three 
of them, the used nail was the flexible 
type (Flexnail) and in one patient, the 
stiff universal (UFN) was used. The four 
patients were females.
In the 27 patients left, whose treat-
ment was completed, the union rate 
was 96.1 % . The union time for those 
patients was, in average, 63.4 days, 
with a minimum of 50 and a maximum 
of 80 days.  

From those 27 patients, five complai-
ned about pain in the shoulder and only 
in one an abduction limitation was seen. 
Temporary palsy of the radial nerve was 
seen in two patients. Only one of them 
presented pseudoarthrosis and, 5 mon-
ths following surgery, a new surgical 
procedure was indicated with the use of 
plate and autologous bone graft.  

DISCUSSION

The gold standard for surgical treat-
ment of humeral diaphyseal fractures 
is osteosynthesis with plates(1,2), ap-
plying the osteosynthesis principle with 
absolute stability in simple trait frac-
tures and relative stability in complex 
fractures. McCormack et al.(1), based 
on a prospective and randomized 
study, recommend the use of plates 
because of the higher complication 
rates with the use of intramedullary 
nails. On the other hand, in a similar 
study, Chapman et al.(3) did not find 
a significant difference in union rate, 
although there was a higher number 
of complications with the use of nails. 
However, with the development of 
blocked intramedullary nails, the 
outcomes of more recent studies 
are showing union rates very close 
to those achieved with plates(4,5,6,7,8). 
Critical analysis of the methodology 
used in these studies, in turn, shows 
that most of them are retrospective and 
based on cases series, that’s why they 
are considered as studies with poor 
scientific evidences(9).
Due to the small number of prospecti-
ve and randomized studies comparing 
the efficiency of osteosynthesis with 
plates to intramedullary nails on hume-
ral diaphyseal fractures, it is concluded 
that available data are still not sufficient 
to bring to a definitive conclusion ba-
sed on scientific evidences(10). 
Regarding the access port for intra-
medullary nail introduction, Rommens 
et al.(11) do not report significant di-
fferences between anterograde and 
retrograde ports concerning union 
rates and complications frequency. 
As opposite, Scheerlink and Handel-
berg(12), and Blum et al.(13) report a hi-
gher incidence of pain in the shoulder 

TYPE A1 A2 A3 B1 B2 B3 C1 C2 C3

OF P ATIENTS 1 5 18 0 2 0 5 1 4Nr.

Table 1- Distribution of the number of patients according to fracture type as for AO classification of diaphyseal fractures

Figures 1A and 1B: Anterograde nail in humeral, type-B 
fracture

Figure: 2A. Radiographic appearance of humeral 
diaphyseal fracture, type C1, in a 63 year-old patient. 2B. 
Details of the osteosynthesis with blocked intramedullary 

nail (Flexnail- type) through retrograde port. 2C. Final 
outcome showing fracture union.  

Figures 3A and 3B: Retrograde nail used for transverse 
fracture. A fracture occurred at the nail insertion site.   
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with the anterograde port. This is mainly due to the transgression 
of the rotator cuff, a complication that might be minimized by the 
development of more modern nails which could avoid rotator cuff 
injuries due to the possibility of constructing the insertion point at 
a distal plane to the major humeral tuberosity. In our series, we 
found a higher incidence of pain in the shoulder with the antero-
grade port. Differently from the findings in literature, in our study, 
we had a high rate of fractures at the insertion point of retrograde 
intramedullary nails. This happened to 4 female patients, showing 
that probably due to the narrower diameter of the medullar channel, 
a higher level of care is required in construction the insertion point 
and introducing the nail.     
Excluding the 4 cases of fracture at the nail insertion point, the 
union rate for the other 27 patients was very close to that found 

in literature. Still regarding complications, two patients developed 
temporary palsy of the radial nerve, showing regression after 4 
weeks. This complication was similar to that described by Blum et 
al.(14) and it is attributed to the manipulations for indirect reduction 
of the fracture.  

CONCLUSIONS

1. The use of blocked intramedullary nails for osteosynthesis of 
humeral diaphyseal fractures presents a high union rate.   
2. The use of blocked intramedullary nails through retrograde 
access port can lead to fractures in its insertion point.  
3. Anterograde access port with rotator cuff transgression can 
cause pain in the shoulder.     
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