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Background: The aim of this study was to retrospectively assess and compare the functional outcomes and complications
following anterolateral versus posterior surgical approaches for the treatment of mid-shaft fractures of the
humerus.

Material/Methods: This study included 107 patients treated for mid-shaft fractures between May 2015 and July 2018. Demographic
and surgical data were collected for each patient. During follow-up visits, radiographs were acquired and evalu-
ated. The clinical outcomes of the involved joints were assessed by the Constant scoring system, range of mo-
tion (ROM), and the Mayo Elbow Performance Scoring system at the 12-month follow-up.

Results: The posterior approach was performed in 57 patients with type A fractures (group |, n=28) and type B or C frac-
tures (group Ill, n=29). The anterolateral approach was performed in 50 patients with type A fractures (group II,
n=32) and type B or C fractures (group IV, n=18). There were no significant differences between group | and
group Il nor between group Il and group IV with respect to patient demographic data, surgical data, Constant
score, ROM, or Mayo Elbow Performance score. A significant difference in the total complication rate was ob-
served between group | and II.

Conclusions: The anterolateral approach showed an advantage over the posterior approach for treating simple humeral mid-
shaft fractures. However, this advantage was not observed in treating comminuted fractures.
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Material and Methods

Acute humeral shaft fractures are common in trauma patients.
These fractures account for approximately 1-2% of all frac-
tures [1,2]. As described by Sarmiento et al. [3-5], middle hu-
meral diaphyseal fractures can be treated conservatively with
satisfactory union rates and excellent functional outcomes with
the use of functional bracing. However, long-term immobiliza-
tion also results in many complications, including elbow joint
stiffness, difficulty in maintaining fracture reduction, fracture
malunions, and skin problems [6-9]. Therefore, some patients
might benefit from surgical treatment, including those interest-
ed in an earlier return to activities or those in which conserva-
tive treatment has failed. Humeral mid-shaft fractures can be
treated surgically with a variety of techniques [10,11]. Although
there is no consensus as to which surgical treatment is supe-
rior, longer times to achieve fracture union and lower rates of
good to excellent functional results have been found in pa-
tients treated with intramedullary nails [12]. Therefore, many
surgeons prefer open reduction and internal fixation (ORIF) for
its reliability in treating shaft fractures of the humerus [13].

Several surgical approaches are conventionally used to inter-
nally fix humeral shaft fractures. Mid-shaft and distal frac-
tures are typically treated with the posterior approach [14].
However, ORIF via the posterior approach is reportedly asso-
ciated with a subsequent iatrogenic radial nerve palsy rate of
11.5%, which is regarded as the most common post-operative
complication [15]. Additionally, the posterior approach requires
prone or lateral positioning, which might be not suitable or
might even be contraindicated in patients with multiple trau-
mas [16]. The anterolateral approach is becoming increasingly
popular because it provides adequate exposure to proximal-
third and mid-shaft fractures of the humerus. Additionally,
some authors have found that, compared with the posteri-
or approach, the iatrogenic radial nerve palsy rate following
ORIF via the anterolateral approach is lower [17]. However, to
the best of our knowledge, few prospective or retrospective
studies have compared the functional outcomes and complica-
tions, including non-union and radial or cutaneous neurological
palsy, of the posterior and anterolateral surgical approaches.

The aim of the current study was to retrospectively compare
and evaluate the functional outcomes and complications fol-
lowing the anterolateral versus posterior surgical approach for
the treatment of humeral mid-shaft fractures.

Patient Data

Ethics approval was obtained from the local institution’s
Investigational Ethical Review Board, approval number 2019-
sci-24. Between May 2015 and July 2018, 158 patients with
humeral mid-shaft fractures underwent surgery at our hospi-
tal with either the posterior or anterolateral approach. The in-
clusion criteria for this study included: 1) mid-shaft fracture of
the humerus, 2) closed fracture, and 3) patient aged 18 years or
over. The exclusion criteria included: 1) pathological fractures,
2) open fractures, 3) fractures fixed 14 days or more after the
initial injury, 4) concomitant fractures or ligament or tendon
ruptures of the elbow or shoulder joints in conjunction with
a humeral mid-shaft fracture, 5) partial or complete disability
of the elbow or shoulder joint on the affected side before oc-
currence of the humeral mid-shaft fracture, 6) surgical treat-
ment of the elbow or shoulder joints on the affected side be-
fore occurrence of the humeral mid-shaft fracture, 7) patient
lost to follow-up before the post-operative 12 month follow-
up, 8) serious nervous or vascular injury complications, and
9) apparent dementia or other psychological problems. In to-
tal, 107 patients who satisfied the inclusion/exclusion crite-
ria were included in this study. Before deciding on whether
to adopt a conservative treatment or surgical treatment, sur-
geons evaluated each patient’s clinical manifestations and ra-
diological features and discussed all benefits and risks of the
surgical treatment with the patient. If the patient decided to
accept surgical treatment, the surgeon chose the appropriate
technique based upon the type of fracture, the associated skin
and soft tissue injuries, any anesthetic problems encountered,
and the surgeon’s preference, after the patient provided writ-
ten informed consent. Patients treated with intramedullary
nails or minimally invasive percutaneous plate osteosynthe-
sis (MIPPO) were not included in the current study.

The posterior approach was performed in 57 patients with type A
fractures (group I, n=28) and type B or C fractures (group Ill,
n=29). The anterolateral approach was performed in 50 patients
with type A fractures (group Il, n=32) and type B or C fractures
(group 1V, n=18). Patient demographic and surgical data were
collected, including gender, age, affected side, mechanism of in-
jury, fracture type according to the AO foundation and orthopedic
trauma association (AO/OTA) system, interval between injury and
surgery, amount of blood loss, surgical approach, and the time
taken for surgical treatment (from incision to wound closure).

Surgical techniques
In groups | and IlI, the patient was placed in the lateral position.

Surgery was performed with either a blunt dissection along the
fibers in the belly of the triceps or with the triceps reflection
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technique, as described by Gerwin et al. [18]. In groups Il and
IV, the patient was in the supine position and the affected arm
was abducted. The skin and deep fascia along the middle line
of the lateral surface of the biceps brachii was incised, while
paying attention to the preservation of the cephalic vein [17].
The brachialis muscle was dissected bluntly along its middle
line; at the same time, the radial nerve and its branches were
exposed with care and protected throughout the whole surgical
procedure. The radial nerve could be identified 5 cm above the
external condyle of the humerus at its fixed position between
the brachialis and brachioradialis muscles. In the current study,
identification without exploration of the radial nerve was rec-
ommended to avoid iatrogenic damage and unexpected scar
formation around the nerve. The choice of plate (dynamic com-
pression plate or locking angled plate) and placement of the
plate on the surface of the mid-shaft of the humerus (antero-
lateral or anteromedial) was made by the surgeon during the
surgery. For oblique fractures or butterfly fragments, the use
of lag screws was encouraged to achieve anatomic reduction
and facilitate fixation. At a minimum, implantation of 3 screws
was required for distal and proximal fragments. All surgical
treatments were performed by 2 experienced and certified or-
thopedic surgeons.

Follow-up and statistical analysis

All patients were followed-up in the orthopedic clinic 1, 3,
6, and 12 months following surgery, at a minimum. Further
3-monthly follow-ups were advised for patients with non-union
fractures or sensory or motor deficits in the upper extremity.
At each follow-up, the patient was examined, and anteropos-
terior (AP) and lateral (LAT) plain radiographs were evaluated.
At the 12-month follow-up, functional outcomes of the shoul-
der and elbow joints were evaluated by the Constant scoring
system and the Mayo Elbow Performance Scoring (MEPS) sys-
tem, and range of motion (ROM) was determined with the el-
bow joint flexed and extended and with the shoulder joint ab-
ducted and elevated. A radiological doctor and 2 orthopedic
surgeons assessed and recorded the time of fracture union,
post-operative complications, the Constant score, and the MEPS.
The data were analyzed with SPSS 22.0 software. Independent
t-tests were used to analyze continuous variables. Chi-square
or Fisher’s exact tests were used to analyze categorical vari-
ables. A P-value <0.05 was considered statistically significant.

Results

Patient demographic characteristics are shown in Table 1 and
the functional results and follow-up data are shown in Table 2.
There were no significant differences in gender, age, affect-
ed side of fracture, mechanism of injury, fracture type, time
of fracture union, interval between injury and surgery, time
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taken for surgical treatment, follow-up period, surgical ap-
proach, peri-operative blood loss, ROM of both joints, MEPS,
or Constant score between groups | and Il nor between groups
Il and IV (Figures 1, 2).

Post-operative complications are shown in Table 3. There was
no significant difference in iatrogenic radial nerve palsy rate
(group 1: 17.9% vs. group Il: 3.1%, P=0.058; group Ill: 17.2%
vs. group IV: 11.1%, P=0.566) between groups | and Il nor be-
tween groups Ill and IV. There was a significant difference in
total complications rate (group I: 39.2% vs. group Il: 12.5%,
P=0.017; group Ill: 41.4% vs. group IV: 38.1%, P=0.836) be-
tween groups | and Il. In 8 patients who displayed wrist drop
and incomplete loss of sensation in the dorsal radial aspect
of the hand, all iatrogenic radial nerve palsies recovered spon-
taneously within the follow-up period. In the remaining 6 pa-
tients with complete sensory and motor deficits, the neces-
sity and timing of a revision surgery was discussed and a
revision soon after the initial surgery was advised. Five out of
the 6 patients agreed to undergo revision surgery to explore
the radial nerve and fix the lesion following advice from the
surgeon during the immediate post-operative period (i.e., be-
tween post-operative day 3 to 10). The remaining patient re-
fused revision due to an expectation of spontaneous recov-
ery. In patients with radial nerve injuries, electromyography
and nerve conduction velocity tests were performed 4 weeks
after nerve injury as a baseline measurement in order to as-
sess the recovery of nerve function. In the first 6 month of
follow-up, these examinations were repeated every 1 month,
and thereafter, examinations were performed every 3 months.
The data for these 6 patients are shown in Table 4. One patient
in group IV had damage to the inferior lateral brachial cuta-
neous nerve derived from the radial nerve. Two patients had
damage of the lateral antebrachial cutaneous nerve derived
from the musculocutaneous nerve. Damage to the cutaneous
nerve was defined as a post-operative sensory deficit or pain
in the specific corresponding innervated zones. Union was de-
fined as the absence of pain and the presence of fracture heal-
ing on plain radiographs before the 6-month post-operative
follow-up. Delayed union was defined as the absence of pain
and the presence of fracture healing on plain radiographs after
the 6-month post-operative follow-up. In the 6 patients with
delayed unions, union was achieved spontaneously in the frac-
tured bone during the follow-up period. Non-union was defined
as no fracture healing and no sign of further fracture healing
at the 12-month follow-up. In group 1V, 1 patient underwent
re-plating and bone grafting due to atrophic non-union at the
12-month follow-up. One patient in group | occurred obvious
redness, moderate tenderness, and mild edema at the wound;
the patient’s temperature was 37.1°C. An emergent blood test
showed a normal level of white blood cells and ultrasound ex-
amination showed no fluid collection beneath the wound or
around plate. The diagnosis of superficial infection was made,
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Table 1. Demographic characteristics data, operation time and the amount of blood loss of all groups.

Classifications Time from

Sex distribution  fract Side of Mechanism of iniury to Operation The amount
bl fracture the injury ) y. time of blood loss
(Mala: Femgtd] (right: left)  (T:F:s)  °PEUOM  (inute) (ml)
B: C ght: s (hour)

Group |
(n=28) 22: 6 38.5+£10.0 28 = 16: 12 19: 6: 3 40.9+14.3 121.3%6.0 301.4+12.4
ﬁfg‘g” 19: 13 37678 32 - 14: 18 16:9:7  388£152 118.147.3  207.212.5
p value 0.111 0.320 = = 0.301 0.148 0.613 0.075 0.193
Group I
(n=29) 16: 14 39.1+10.1 = 29: 10 13: 16 12:9: 8 38.9+14.3 137.846.9 314.1+12.3
Group IV
(n=18) 12:5 37.61+9.5 = 13:5 11: 6 7378 3 38.7+16.1 134.44+8.9 311.8+13.5
p Value 0.247 0.947 - 0.865 0.193 0.309 0.617 0.143 0.538

Values are presented as number/meanzstandard deviation. T — traffic accident; F — fall; S — sport.

Table 2. Comparison of functional results and follow-up periods between all groups.

" Shoulder e Elbow Elbow Mayo elbow Follow-up
Bone union . forward X R Constant N
. abduction . flexion extension performance period
Hmel{w=k) (degree) L (degree) (degree) — score (week)
8! (degree) 8! 8!
Group |
(n=28) 16.9+3.9 171.34£5.6 170.1+5.5 141.1+3.4 3.0+3.1 95.14£5.6 91.948.9 16.9+3.2
Group Il
(n=32) 17.3+3.6 170.9+5.4 170.0+4.5 142.3+3.8 2.7+2.8 94.8+5.7 91.5+8.5 17.38+3.4
p value 0.490 0.686 0.773 0.231 0.682 0.822 0.637 0.613
Group Il
(n=29) 22.619.2 171.8+5.5 171.1+4.0 140.2+2.9 2.842.8 94.446.0 91.148.2 17.943.9
Group IV
(n=18) 22.319.6 172.4+4.6 171.1+3.6 139.4+2.5 2.443.1 95.3+5.9 91.5+9.2 18.4+3.5
p Value 0.591 0.991 0.793 0.361 0.506 0.555 0.718 0.617

Values are presented as number/meanzstandard deviation.

and the infection was resolved after oral antibiotics, dressing
changes, and removal of the stitches. One patient in group IV
had a fever of 38.9°C and severe tenderness and edema of
the wound. The emergent blood test showed an elevated lev-
el of white blood cells, 16.8x10°L, and a C-reactive protein
(CRP) of 54 mg/L. Ultrasound examination showed some flu-
id collection around the plate. The diagnosis of deep infection
was made. The wound was debrided several times and the
patient was administered intravenous ceftriaxone sodium for
15 days. The wound was also irrigated for 15 days and oral
cefdinir was administered for the next 5 weeks. This resolved
the deep infection. In the present study, all patients recov-
ered spontaneously within 12 months of surgery. Among all
groups, 12 patients complained of severe pain due to pressure
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on the overlying skin. Accordingly, the devices were removed
after discussing the risks of re-operation with the patients.
The overall complication rate was significantly different be-
tween groups | and Il (P=0.017).

Discussion

In the current retrospective comparative study, functional
outcomes and complications following anterolateral surgi-
cal treatment of humeral mid-shaft fractures were evaluated
and compared with those following posterior surgical treat-
ment. The results of the study showed that both approaches
achieved excellent outcomes; however, group | (patients with
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Figure 1. X-ray films of a 48-year-old female with right mid-
humeral shaft fracture caused by fall treated via the
anterolateral approach (AO type A): (A) before surgery;
(B) at immediate after surgery; (C) at 12 months after
surgery.

simple humeral fractures treated via the posterior approach)
had a significantly higher total complication rate than group Il
(patients with simple humeral fractures treated via the antero-
lateral approach).

Conservative treatment of mid-shaft fractures of the humerus
with the use of functional bracing can achieve excellent clinical
outcomes; however, this treatment is associated with a vari-
ety of complications including a non-union rate ranging from
0% to 23% [3,4]. Surgeons tend to favor surgery for treating
mid-shaft fractures due to the potentially quicker recovery of
function [10,19]. Compared to ORIF, the intramedullary nail-
ing technique carries higher risks of restricted shoulder move-
ment and fixation failure [12,20,21]. One study analyzed pa-
tients with diaphyseal fractures of the humerus who underwent
ORIF or MIPPO and reported no significant differences in func-
tional outcomes or complications [22]. However, higher mal-
rotation and mal-union rates in patients treated with MIPPO
are reportedly associated with shoulder joint degeneration in
the long term [23,24]. Although it remains controversial as to
which technique is superior, ORIF is generally considered to be
the more reliable osteosynthesis method [10,12,25].
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Figure 2. X-ray films of a 25-year-old male with left mid-humeral
shaft fracture caused by traffic accident treated via the
anterolateral approach (AO type C): (A) before surgery;
(B) at immediate after surgery; (C) at 12 months after
surgery.

In the current study, we found a significantly higher total
rate of complications in group | (patients with type A frac-
tures treated via posterior approach) compared to group I
(patients with type A fractures treated via anterolateral ap-
proach). The posterior approach (using the triceps splitting or
triceps reflecting approach) is recommended for middle-third
humeral fractures [13]. Many authors have conducted retro-
spective clinical studies and have reported excellent functional
outcomes of the posterior approach, with union rates of 90% to
100% [18,26,27]. The posterior approach has been commonly
used over the past decade due to its intrinsic advantages,
including the intra-operative protection of the radial nerve
under direct visualization and the suitability of the posterior
humeral surface for plate fixation [26]. However, from an an-
esthetic standpoint, patients with multiple traumas are in po-
tential danger due to the lateral or prone position used in the
posterior approach [28]. Alternatively, mid-shaft fractures can
be treated with the anterolateral approach [13]. The advantag-
es of this approach include the supine positioning of the pa-
tient and the availability of distal and proximal extensions to
achieve excellent exposure of the humeral shaft during surgery.
Several retrospective clinical studies of patients with humeral
diaphyseal fractures have reported no iatrogenic radial nerve
palsy and high union rates after ORIF via the anterolateral ap-
proach [29,30]. Further, evidence suggests that during antero-
lateral surgery, patients are safer due to the supine position
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Table 3. Comparison of complications between all groups.

Group | Group Il
and 1l and IV
(type: A, (type: A, B,

B, C; C; antero-
posterior) lateral)
(N=57) (N=50)

Group I
(type A;
antero-

Group IV
(type B/C;
antero-
lateral)
(N=18)

Group |
(type A;

Group Il
P (type B/C;

posterior) value posterior)

lateral)

(N=28) (N=32)

(N=29)

latrogenic radialnerve ¢ 1o 60 1 31) 0058  5(17.2) 2(11.1) 0566 10(175 3 (60) 0.068

Inferior lateral brachial

cutaneous nerve 1 (3.6) 0 (0) 0.467 1 (34 0 (0) 1.000 2 (3.5 0 (0) 0497
damage

Lateral antebrachial

cutaneous nerve 0 (0 0 (0 None o (0 1 (5.6) 0.383 0o (0 1 (2.0) 0.467
damage

Total 1 (3.6) 0 (0) 0.467 1 (3.4) 1 (5.6) 1.000 2 (3.5 1 (2.0) 1.000
Delayed union 1 (3.6) 1 (3.1 0.923 3 (10.3) 1 (5.6) 0.567 4 (7.0 2 (4.0 0.498
Non-union 0 0) 0 0) - 0 (0) 1 (5.6) 0.383 0 0) 1 (2.0 0.467
Infection

Superficial 1 (3.6) 0 (0) 0467 0 (0) 0 (0) None 1 (1.8) 0 (0) 1.000
Deep 0 (0 0 (0) None 0o (0 1 (5.6) 0.383 0o (0 1 (2.00 0467
Total 1 (3.6) 0 (0) 0.467 0 (0) 1 (5.6) 0.383 1 (1.8) 1 (2.0) 1.000

Severe pain requiring
device removal

Total complications

it 12 (39.2)  5(12.5) 0017 12 (41.4) 68(38.1) 0.836 24 (42.1) 13 (26.0) 0.081

Values are presented as number (%).

Table 4. The cause of radial nerve palsy, treatment and clinical outcomes of the patients with complete sensory and motor deficit.

Follow-up
Clinical outcomes period
(month)

Surgical  Treatment for iatrogenic Lesion of the Cause of iatrogenic

Group approach radial nerve palsy nerve damage

Exploration, direct Compression by No recovery during

P1 11l Posteri Rupt - 18
osterior neurorrhaphy upture plate follow-up period
P2 | Posterior Exploration None Unclear Complete recovery 15
after 5 months
P3 " Anterolateral Explora.tlon, screw Contusion Irritation by Complete recovery 18
replanting screw after 3 months
pa | Posterior Exploratllon, Contusion Compression by ~ Complete recovery 15
neurolysis fracture after 4 months
l
P5 vV Anterolateral  Exploration None Unclear Complete recovery 18
after4 months
Partial recovery
P6 11l Posterior Conservation - Unclear during follow-up 21

period
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Figure 3. Anterolateral approach used in all cases of group Il and IV. (A) arrow, humeral shaft; (B) arrow, radial nerve. SB - split

brachialis; EJ — elbow joint.

and the adequate exposure of the proximal and middle hu-
meral shaft that can be achieved via this approach.

The delayed union rates (7% in groups | and Il vs. 4% in groups
Il and IV) and the non-union rates (0% in groups | and Il vs. 2%
in groups Il and IV) in the current study are consistent with the
results reported by Boschi et al. [31] and Lotzien et al. [32]. In
a multi-center study, Femke et al. [33] retrospectively analyzed
325 patients with humeral shaft fractures who underwent sur-
gical treatments and reported iatrogenic radial nerve dysfunc-
tion in approximately 11% of patients treated with posterior
exposure. Prasarn et al. [34] stated that the posterior approach
is inherently disadvantaged as the plate must be placed under
the radial nerve, which is awkward; thus, the posterior approach
risks nerve damage. In the current study, group | had a higher
iatrogenic radial nerve palsy rate (17.9%) than group Il (3.1%),
but not significantly. In contrast, group Ill and IV had compa-
rable iatrogenic radial nerve palsy rates (17.2% vs. 11.1%). In
group Il and 1V, we split the brachialis to expose humeral mid-
shaft in the anterior compartment, which divided the brachialis
into 2 parts (medial and lateral parts). During these surgeries,
the lateral part of the divided brachialis covered and protect-
ed the radial nerve from damage caused by the surgical pro-
cedure in the anterior compartment (Figure 3) [35]. In contrast,
in the posterior compartment of the arm, there is only a thin
layer of soft tissue between the radial nerve and the posteri-
or surface of the humerus. Therefore, procedures in the pos-
terior compartment via the anterolateral approach cause more
potential risks due to difficulty visualizing the radial nerve and
thin layer of soft tissue covering the nerve. In theory, in sur-
geries that avoid exploration of the radial nerve in the anteri-
or compartment and surgical procedures in the posterior com-
partment, the radial nerve is almost sufficiently protected. In
treating simple fractures, exploration of radial nerve in the an-
terior compartment and surgical procedures in the posterior
compartment, can be easily avoided. In treating comminuted
fractures, exposure of the posterior surface of the humerus is
commonly needed for anatomic reduction of the fragments.

This explains why the anterolateral approach was found to be
superior for simple fractures but not comminuted fractures.

The treatment for iatrogenic radial nerve palsy remains con-
troversial [36]. Some authors recommend early exploration
while others advise a 4- or 6-month observation period [37,38].
As described by Seddon [39], neuropraxia is a reversible in-
jury characterized by muscle dysfunction without atrophy,
the presence of perspiration, and incomplete loss of sensation
in the zone innervated by the radial nerve. Cases of axonot-
mesis or neurotmesis show complete sensory and motor defi-
cits combined with a strong Tinel sign; in these cases, surgical
intervention is urgently needed to recover radial nerve func-
tion [40,41]. In a retrospective study of 29 patients surgically
treated for iatrogenic radial nerve palsy, revision surgery with-
in 6 weeks resulted in better functional outcomes compared to
revision surgery after 12 weeks. Further, revision surgery with-
in 6 weeks was easier to perform due to less scar formation.
Considering the findings of these studies, we advised the pa-
tients with complete sensory and motor deficits to undergo a
revision surgery immediately. In our study, 85.7% of patients
with radial nerve palsy completely recovered. Therefore, we
favor an immediate revision for iatrogenic radial nerve palsy.

In the current study, the Constant scores and MEPS in group Il
(95.1 and 91.9, respectively) and group IV (94.4 and 91.1,
respectively) were high, consistent with the excellent function-
al results reported by Chang et al. [30]. In the current study,
the rate of lateral antebrachial cutaneous nerve damage was
2.0%, similar to the results reported by Idoine et al. [15]. In
terms of rates of implant removal for pain relief, there was
no significant difference between the anterolateral approach
group (10.0%) and the posterior approach group (12.3%).
Kim et al. [45] reported a similar rate of implant removal (16.1%)
following surgery using the anterolateral approach to that re-
ported in the current study. However, in current study, implant
removal was difficult in the posterior approach group due to
scar tissue formation around the radial nerve.
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The current study had several limitations, including its retro-
spective nature and the relatively small sample size. In the cur-
rent retrospective study, selection bias and recall bias could
not be avoided, and some patients could not be included due
to heterogeneous data or a lack of data integrity. Although we
found a dramatic difference in the radial nerve palsy rate be-
tween group | and group I, the difference was not statistically
significant, mainly due to the small sample size. A multi-cen-
ter prospective randomized controlled study is recommended
to confirm our results.
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Conclusions
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We found that the anterolateral approach was advantageous
over the posterior approach for treating simple humeral mid-
shaft fractures. Patients with type A humeral fractures treat-
ed via the anterolateral approach (group 1) had a significant-
ly lower complication rate compared to patients with type A
humeral fractures treated via the posterior approach (group I).
However, this advantage was not observed in treating com-
minuted fractures.
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