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Objective: Our aim was to assess the results of posterior retraction technique to prevent iatrogenic
radial nerve injury during humeral fracture surgery.
Methods: Seventy-two patients who underwent surgery for a distal humerus fracture between 1996
and 2002 were reviewed. These 72 patients comprised Group 1. Following a cadaveric study on the
vascularization of the radial nerve, a modified surgical approach was undertaken starting in 2002.
Sixty-one patients who underwent this new surgical approach were included in Group 2. The rates of
radial nerve deficit of the groups were compared using the Pearson chi-square test. 
Results: In Group 1, 19 iatrogenic nerve deficits occurred. After defining the blood circulation of the
nerve, the lateral approach was modified. The anterolateral side of the nerve was released and the
nerve was left attached to the triceps muscle. In Group 2, one patient developed postoperative tran-
sient nerve deficit. 
Conclusion: The radial nerve is supplied by the branches of the deep brachial artery in close relation
with the triceps muscle. Anterior dissection and posterior retraction of the radial nerve during lateral
approach may preserve its blood supply and reduces the risk of iatrogenic injury.
Key words: Blood supply of the radial nerve; distal humeral fracture; humeral fracture surgery; iatro-
genic radial nerve injury; radial nerve.

Transient and/or permanent radial nerve injury fol-
lowing distal humerus fractures is not rare (2% to
5%)[1] and may iatrogenically occur at surgery.[2-4] The
pathophysiology of iatrogenic radial nerve injury
remains unclear. Blood supply disruption of the nerve
is hypothesized to play an important role in this mor-
bid condition.[5,6] However, landmarks of the radial

nerve and its blood supply in accordance to the inter-
muscular septum of the distal humerus have not previ-
ously been anatomically studied.[7]

The aim of this multi-stage study was to anatomi-
cally describe the vasculature of the radial nerve at the
distal third of the humerus and assess the outcomes of
retracting the radial nerve to the posterior of the
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humerus during plate fixation in comparison with tape
suspension. 

Materials and methods
In the first stage of the study, we retrospectively eval-
uated seventy-seven patients with a distal humerus
fracture who underwent open reduction and internal
plate-screw fixation between 1996 and 2002. Seventy-
two patients (43 male, 29 female) without preoperative
radial nerve deficiency were included in Group 1.
Open fractures were excluded. Average age was
34.1±12.6 (range: 17 to 63) years. Fractures were clas-
sified according to the AO/OTA system (Table 1).
Preoperative radial nerve functions were normal. A lat-
eral approach was used in all cases. Before reduction
and internal fixation, the radial nerve was located, dis-
sected and suspended with a tape. After reduction and
internal fixation, the radial nerve was replaced into its
anatomical location. Radial nerve transposition was not
performed in any of the patients. Patients were fol-
lowed-up for an average of 8.2±1.5 (range: 5.9 to 11.8)
years with clinical and radiographic examinations every
2 weeks until bone union. 

During the second stage of study, a cadaveric study
on 10 arms of 5 cadavers was carried out to define radi-
al nerve blood flow. The radial nerve was visualized
using the same surgical incision as in the clinical
approach. The vessels were colored with an injection
of red silicone into the axillary artery before dissec-
tion.5 The two arterioles arising from the deep branch
of the brachial artery supplying the distal part of the
radial nerve were identified before bifurcation. These
ran from posterior to anterior within the triceps mus-
cle at the level of the distal third of the humerus. The
vessels passed along the nerve sheath from the posteri-
or to the anterior. The distances between the proximal
nutrient arteriole to the lateral epicondyle, the proxi-
mal to the distal nutrient arteriole, and the distal to the
lateral epicondyle were measured. 

In the third stage, the lateral surgical approach was
modified by releasing the anterolateral of the radial
nerve and retracting it to the posterior. Sixty-one
patients (32 male, 29 female) operated on using this
modified approach between 2002 and 2006 were
prospectively followed-up and included in Group 2.
Average age was 39.8±13.9 (range: 18 to 65) years. The
groups were homogenous for the distribution of the
age, sex and fracture type. The same surgeons (AOY,
FOO, VSU) performed the open reduction and inter-
nal plate-screw fixation in both groups using the same

lateral approach (Fig. 1). The radial nerve was visual-
ized after passing the fascia of the triceps muscle. The
muscular and intermuscular septum connections of the
radial nerve were protected. The anterolateral side was
released and the radial nerve was left attached to the
triceps muscle. A Hohmann retractor was used to
retract the radial nerve and the triceps muscle to the
posterior, thus preserving blood supply to the radial
nerve. Radial nerve transposition was not performed in
any of the patients. 

Data were analyzed using the Pearson chi-square
test. Data analysis was performed using the SPSS for
Windows (version 11.5) software. A p value of less than
0.05 was considered statistically significant. 

Fig. 1. Perioperative view of the radial nerve being retracted pos-
teriorly together with the triceps, through a modified later-
al approach. A: anterior of the left arm, P: posterior of the
left arm, DF: distal fragment of the fracture, PF: proximal
fragment of the fracture, N: radial nerve, E: lateral epi-
condyle. [Color figure can be viewed in the online issue,
which is available at www.aott.org.tr]

Fracture type Group 1 Group 2 Total  
(AO/OTA classification) (n=72) (n=61) (n=133)

12 A 12 13 (18.1%) 18 (29.6%) 31 (23.4%)

12 A 22 10 (13.9%) 6 (9.8%) 16 (12.0%)

12 A 32 11 (15.3%) 5 (8.2%) 16 (12.0%)

12 B 12 3 (4.2%) 12 (19.6%) 15 (11.2%)

12 B 22 20 (27.6%) 6 (9.8%) 26 (19.6%)

12 B 32 4 (5.6%) 2 (3.3%) 6 (4.5%)

12 C 12 0 3 (4.9%) 3 (2.3%)

12 C 22 11 (15.3%) 9 (14.8%) 20 (15.0%)

12 C 32 0 0 0

Table 1. Distribution of fractures according to AO/OTA classification.
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Results
Group 1 included 15 transient and 4 permanent iatro-
genic radial nerve injuries. Patients had hypoesthesia
on the dorsum of their hands and forearms. Motor
examination revealed typical wrist drop. There was an
inability to extend the fingers at the metacarpopha-
langeal joints and the inability to extend and abduct the
thumb. Patients with postoperative radial nerve deficits
were followed up with clinical examinations and elec-
tromyography. A dynamic radial splint was postopera-
tively applied and radial nerve functions recovered
between 9 to 16 weeks in 15 patients (average: 13±2.4
weeks). The remaining 4 patients had permanent iatro-
genic radial nerve palsy and needed additional tendon
transfer to recover wrist and finger functions. Three
non-unions required further surgical intervention.
Malunion did not occur in any of the patients. 

The cadaveric study showed that the two deep
brachial artery branches which run from the radial
groove to the supraepicondylar process supply blood to
the radial nerve (Fig. 2). These branches passed from
the triceps muscle from the posterior towards the ante-
rior. The distance between the proximal nutrient arteri-
ole and the lateral epicondyle was 10.1±0.2 (range: 9.8 to
10.4) cm, distance between the proximal and distal
nutrient arteriole was 6.3±0.2 (range: 6.1 to 6.5) cm and
the distance between the distal nutrient arteriole and the
lateral epicondyle was 3.8±0.1 (range: 3.4 to 4.0) cm. It
was thought that preservation of the relationship of the
radial nerve to the triceps muscle would protect these
short and delicate vessels. We postulated that the more
blood supply preserved, the less hypoxia of the nerve
would occur, thus decreasing its vulnerability to injury. 

After our anatomical findings and modification of
the radial nerve treatment during surgery, only one
patient in Group 2 had symptoms of radial nerve injury
which recovered three months postoperatively. After a
mean follow-up period of 36±11.1 (range: 15 to 62)
months, bone union was achieved in 59 patients. Two
patients required bone grafting due to delayed healing.
The rate of iatrogenic radial nerve deficit was 26.4% in
Group 1, whereas it was significantly lower in Group 2
(1.6%) (p<0.001) (Table 2).

Discussion
Radial nerve tape suspension is a current approach in
clinical practice. However, our results showed that the
incidence of iatrogenic injury during open reduction
and internal plate-screw fixation for the treatment of
distal humeral fractures decreased from 26.4% to 1.6%
when release and tape suspension of the radial nerve is

avoided. Radial nerve blood supply has previously been
investigated. El-Barrany et al. investigated the blood
supply of peripheral nerves for vascularized nerve
grafts, although the study only focused on the superfi-
cial branch of the radial nerve and its blood supply.[5]

This study’s findings failed to explain surgical out-
comes. One cadaveric study proposed the anterior
transposition of the radial nerve following wide dissec-
tion to prevent traction injuries.[4] Yakkanti et al. inves-
tigated radial nerve transposition on cadaver dissec-

Fig. 2. Photograph of a dissection. The radial nerve passing anterior-
ly from the radial groove to the supraepicondylar process was
found to be supplied by branches coming from the deep
brachial artery. Black (left) arrow: proximal nutrient vessel, blue
(right) arrow: distal nutrient vessel, between green (above and
below) arrows: the humerus. [Color figure can be viewed in
the online issue, which is available at www.aott.org.tr]

Variable Group 1 Group 2 Total  
(n=72) (n=61) (n=133)

Age  (year) 34.1 (17-63) 39.8 (18-65)

Sex 

Male 43 (59.7%) 32 (52.4%) 75 (56.3%)

Female 29 (40.3%) 29 (47.6%) 58 (43.7%)

Side 

Right 32 (44.4%) 44 (27.9%) 76 (57.1%)

Left 40 (55.6%) 17 (72.1%) 57 (42.9%)

Trauma mechanism

Fall 41 (56.9%) 16 (26.2%) 57 (42.9%)

Traffic accident 31 (43.1%) 45 (73.8%) 76 (57.1%)

Time to surgery (day) 5.2 (1-9) 4.9 (1-7)

Complication

Radial deficit 19 (26.3%) 1 (1.6%) 20 (15.03%)

Non-union 3 (4.1%) 0 3 (2.2%)

Infection 5 (6.9%) 3 (4.9%) 8 (6.1%)

Table 2. Demographic and clinical data of Group 1 and 2 patients.
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tions for the posterior approach.[4] Our study differed
in that we used the lateral approach for dissections and
Yakkanti et al. used the posterior approach. Two nutri-
ent arteries of the radial nerve that take root from the
deep brachial artery were visualized in our study.
These branches were located inside the triceps muscle,
extending to the radial nerve at the distal part. The
mean length of the proximal to the lateral epicondyle,
the mean distance between the proximal and the distal
arteriole and the distance between the distal to lateral
epicondyle of these arteries were found to be too short
to allow tape suspension of the radial nerve. These
landmarks were prone to damage the radial nerve dur-
ing the elevation from the adjacent soft tissues and
engendered the change in surgery technique from our
classical lateral approach. 

The radial nerve is in direct contact with the distal
humeral bone. Since it is fed posteriorly through the tri-
ceps muscle, it is more logical to release it anteriorly at
the intermuscular septum and retract it posteriorly with
the muscle. These branches were preserved during
exposure, and tape suspension was prevented. Instead,
the nerve was dissected from the anterior structures and
retracted posteriorly together with the triceps, thus pre-
serving muscle nerve connection. The subsequent steps
of the operation were not modified. Since the imple-
mentation of this modified approach in 2002, the inci-
dences of radial nerve injury in our clinic decreased from
26.4% to 1.6%. The lower incidence of radial nerve
palsy in Group 2 may be explained by the protection of
the branches of the arteries. We believe that intraneural
vascularity of the radial nerve may thus be preserved.

The lateral approach is an alternative to the antero-
medial and posterior approach in the management of
fractures of the middle and distal thirds of the shaft of
the humeral bone.[8-11] In the classical technique, the
radial nerve is released and suspended before fracture
management.[6,10,12,13] In some articles, it is suggested
that it should be transposed during fracture manage-
ment.[4,11] The radial nerve is extremely vulnerable to
injuries which then produce additional problems dur-
ing postoperative rehabilitation.[14,15] Stretching and
compression of the nerve may be the common causes
of this peripheral neuropathy. The delicate blood sup-
ply was the focus of our interest. There are a number
of studies in the literature on iatrogenic nerve palsy.[1,4]

Although iatrogenic radial nerve injuries usually recov-
er spontaneously, they may remain permanent and
constitute a challenge for both the patient and the
physician.[1,14,16] The reported incidence of radial nerve

injury following surgical intervention is between 2%
and 5%.[4,11] In a study using the anterolateral and ante-
rior brachial splitting surgical approach, Wang et al.
reported the incidence of radial nerve palsy as 4.2%.[1]

To our knowledge our study was the first to com-
bine an anatomic cadaveric study with clinical series on
radial nerve injury following the surgical treatment of
humeral fractures. Our study indicated the benefits of
preserving the arterioles that originate from the deep
brachial artery in the triceps muscle and supply blood
to the distal part of the radial nerve. 

In conclusion, a posterior retraction of the radial
nerve with the triceps muscle after anterior dissection
without suspension preserves blood flow of the nerve
and thus reduces the risk of iatrogenic injury during
lateral approach to the distal humerus.
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