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DOES SURGEON SPECIALIZATION CHANGE THE PROXIMAL
HUMERAL OSTEO-SYNTHESIS APPROACH?

A ESPECIALIZACAO MUDA A ESCOLHA DA VIA DE ACESSO
PARA A OSTEOSSINTESE DE UMERO PROXIMAL?

GuiLHERME GRisi MOURARIAT, PLINIO DE ALMEIDA MARTINS DE Souza’, Ricarpo Lucca CABARITE SAHEB!, Marcio ALves Cruz'
b b b

Lucas MorateLLI”, MAURICIO ETCHEBEHERE!

1. Universidade Estadual de C: (UNICAMP), Department of Orthoy and Tr

tology, Shoulder and Elbow Group, Campinas, Sao Paulo, Brazil.

ABSTRACT

Objective: To evaluate the choice of surgical approach among
Brazilian orthopedists and whether shoulder surgery specialty
training or duration of experience influences the decision-making.
Methods: A questionnaire on the preferred approach and compli-
cations was administered to orthopedic surgeons with and without
shoulder specialization training. The chi-square test or Fisher’s
exact test was applied. Results: We interviewed 114 orthopedists,
49 (43.0%) traumatologists, 36 (31.5%) specialist surgeons, and 29
(25%) shoulder surgery specialist residents. In cases of fracture
without dislocation, specialized training and duration of experience
did not influence the approach used (primarily deltopectoral).
In cases of fracture/dislocation, 97.2% of the specialists versus
82.1% of the traumatologists opted for the deltopectoral approach
(p = 0.034). In cases of fractures/dislocation, 92.5% of surgeons
with more than 5 years of experience and 78.7% with less than
5 years of experience opted for the deltopectoral approach
(p = 0.032). Conclusion: Specialization in shoulder surgery did
not influence surgeons’ approaches to manage fractures without
dislocation. In cases of fracture/dislocation, shoulder surgery
specialization training and duration of experience were associated
with selection of the deltopectoral approach. Level of Evidence V,
Expert opinion.

Keywords: Shoulder Fractures. Humeral head. Shoulder joint.
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RESUMO

Objetivo: Avaliar a via de acesso de escolha entre os ortopedistas
brasileiros e se a formagao de especialista em cirurgia do ombro e/
ou tempo de experiéncia influenciam nessa decisédo. Métodos: Re-
alizou-se questionario entre ortopedistas, com e sem especializagdo
em ombro, sobre qual a via de acesso preferida e as complicacées
observadas. Aplicou-se o teste do qui-quadrado ou o teste exato de
Fisher. Resultados: Foram entrevistados 114 ortopedistas, 49 (43,0
%) traumatologistas, 36 (31,5 %) cirurgides especialistas e 29 (25
%) residentes de especializacao em cirurgia do ombro. Nas fraturas
sem luxagao a formagao especializada e o tempo de experiéncia néo
influenciaram na escolha (maioria deltopeitoral). Na fratura/luxagao,
97,2% dos especialistas optaram pela deltopeitoral, comparado
com 82,1% dos traumatologistas (p=0,034). Nas fraturas/luxagéo,
cirurgiées com experiéncia superior a 5 anos optaram pela delto-
peitoral (92,5%) e aqueles com menos de 5 anos optaram pela via
deltopeitoral (78,7%) (p=0,032). A diminui¢c&o do arco de movimento
(ADM) foi a complicagao mais relatada. Conclusao: A especializagcéo
em cirurgia do ombro n&o influenciou na escolha nas fraturas sem
luxag&o. Na fratura/luxacéo, a especializag&o e o tempo de experiéncia
associaram-se a escolha da via deltopeitoral. A complicagao mais
frequente foi a diminuigdo do ADM, principalmente entre os cirurgidoes
do Ombro. Nivel de Evidéncia V, Opinido de especialistas.

Descritores: Fraturas do Umero proximal. Fraturas do ombro. Cabega
do umero. Osteossintese.
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INTRODUCTION

Increased life expectancy and high-energy trauma increase the
incidence of proximal humeral fractures. Most of these fractures
are treated conservatively. However, fractures with dislocation may
require surgical treatment. 2

When possible, osteosynthesis is the option of choice in fractures
with surgical indications in young and elderly patients.

Two approaches are used in the osteosynthesis of proximal humeral
fractures. The deltopectoral approach is easier to perform and less
close to the axillary nerve. *The anterolateral approach is performed
between the anterior and middle deltoid portions and features better
exposure of the lateral region of the humerus. It can be performed in
an extended manner by isolating and directly observing the axillary
nerve or using the minimally invasive plate osteosynthesis (MIPO)
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technique, in which the axillary nerve is indirectly protected. Thus,
although the anterolateral approach provides better access to the
greater tuberosity and the lateral face of the humerus, the axillary
nerve must be directly or indirectly protected. 4°

There are several international studies on osteosynthesis of proximal
humeral fractures with blocked plates. The main studies included
patients treated using the deltopectoral and lateral anteroposterior
approaches and the MIPO technique. The extended anterolateral
approach was used in few studies because surgeons tend to avoid
manipulating the axillary nerve. ®” However, no study in the Brazilian
literature to date has investigated whether experience (training
time) or shoulder surgery specialization can influence the choice
of approach to treat osteosynthesis of proximal humeral fractures.
Thus, this study aimed to investigate Brazilian orthopedic surgeons’
choice of approach for osteosynthesis of proximal humeral frac-
tures and to evaluate whether shoulder surgery specialist training
influences this decision.

MATERIALS AND METHODS

A questionnaire was administered to orthopedists at two instances:
in the Brazilian Congress of Orthopedic Trauma - Brasflia/DF in 2017
to orthopedists without shoulder surgery specialization training
(identified as traumatologists) but with the title of specialist by the
Brazilian Society of Orthopedics and Traumatology in the closed
meeting in 2017 - Trancoso/Bahia (meeting only among specialists
with a title recognized by the Brazilian Society of Shoulder and
Elbow Surgery); and among orthopedists who completed the
shoulder surgery specialization in 2016 (shoulder residents). The
project received approval from the local research ethics committee
(number 90910818.7.0000.5404).

The questions were: How long has the surgeon been performing
osteosynthesis of proximal humeral fractures (less than 5 years,
between 5 and 10 years, and more than 10 years)? In fractures
of the proximal humerus (without dislocation), what would be the
preferred approach. In fractures associated with dislocation of the
proximal humerus, what would be the preferred approach? Which
implant is used in osteosynthesis of proximal humeral fractures?
Which are the main complications observed in the postoperative
of proximal humeral fractures? Questionnaires that were not fully
answered were excluded. The chi-square test or Fisher's exact test
was used to compare the answers among the different professionals.
All analyses were performed using PASW Statistics 18.0 (SPSS Inc.,
Chicago, IL, USA), using a significance level of 5% (P < 0.05). All
participants signed an informed consent form before completing
the questionnaire.

RESULTS

Among the 114 interviewed orthopedists, 49 (43.0%) were trau-
matologists, 36 (31.5%) were shoulder surgery specialists, and 29
(25%) were shoulder surgery specialist residents.

For fractures without dislocation of the humeral head, 81.6% of the
respondents preferred the deltopectoral approach. Shoulder surgery
training did not influence the choice of approach, which was mostly
deltopectoral (Table 1). Duration of professional experience also
did not interfere with the choice of approach (Table 2).

In cases of fractures associated with humeral head dislocation,
most shoulder specialists opted for the deltopectoral approach.
Considering the resident shoulder specialists and the shoulder
surgery specialists (97.2%), more professionals chose the delto-
pectoral approach compared to traumatologists (82.1%) (p = 0.034)
(Table 3). There was an association between the chosen approach
and the surgical experience in the treatment of proximal humeral
fractures. A total of 92.5% of the surgeons with more than 5 years

of experience opted for the deltopectoral approach, while 78.7%
of the surgeons with less than 5 years of experience opted for the
deltopectoral approach (p = 0.032) (Table 4).

Residents who recently specialized in shoulder surgery primarily
chose the deltopectoral approach, especially when the fracture was
associated with dislocation (86.2%). In the absence of dislocation,
79.3% of them chose the deltopectoral approach.

The locked plate was the implant of choice among professionals
regardless of the surgeon’s training and experience duration (Table 5).
The decrease in shoulder range of motion was the most commonly
reported complication, especially by shoulder specialists (Table 6).

Table 1. Approach used according to training type for fractures without
dislocation.

n Preferred approach p
Anterolateral | Deltopectoral

Traumatologist 49 10 (20.4%) 39 (79.6%) 0.698
Shoulder surgeon 36 5 (13.9%) 31(86.1%)
Shoulder resident 29 6 (20.7%) 23 (79.3%)

Traumatologist 49 10 (20.4%) 39 (79.6%) 0.635
Shoulder surgeon or resident | 65 11(16.9%) 54 (83.1%)
114 21 (18.4%) 93 (81.6%)

Table 2. Approach used according to duration of surgical experience
for fractures without dislocation.

n Preferred approach 0
Anterolateral | Deltopectoral

Up to 5 years 47 9(19.1%) 38 (80.9%) 0.170
Between 5 and 10 years 21 1(4.8%) 20 (95.2%)
More than 10 years 46 11 (23.9%) 35 (76.1%)

Up to 5 years 47 9(19.1%) 38 (80.9%) 0.867
More than 5 years 67 12 (17.9%) 55 (82.1%)

Up to 10 years 68 10 (14.7%) 58 (85.3%) 0.213
More than 10 years 46 11 (23.9%) 35 (76.1%)
114 21 (18.4%) 93 (81.6%)

Table 3. Approach used according to training time for fractures associated
with dislocation.

n Preferred approach o
Anterolateral | Deltopectoral

Traumatologist 49 10 (20.4%) 39 (79.6%) 0.059
Shoulder surgeon 36 1(2.8%) 35 (97.2%)
Resident 29 4 (13.8%) 25 (86.2%)

Traumatologist 49 10 (20.4%) 39 (79.6%) 0.047
Shoulder surgeon or resident | 65 5(7.7%) 60 (92.3%)
114 14 (12.3%) 100 (87.7%)

Table 4. Approach used according to duration of surgical experience
for fractures associated with dislocation.

n Preferred approach b
Anterolateral | Deltopectoral

Up to 5 years 47 10 (21.3%) 37 (78.7%) 0.090"
Between 5 and 10 years 21 1 (4.8%) 20 (95.2%)
More than 10 years 46 4(8.7%) 42 (91.3%)

Up to 5 years 47 10 (21.3%) 37 (78.7%) 0.032"
More than 5 years 67 5(7.5%) 62 (92.5%)

Up to 10 years 68 11 (16.2%) 57 (83.8%) 0.276™
More than 10 years 46 4(8.7%) 42 (91.3%)
114 15 (13.2%) 99 (86.8%)

*Chi-square text, Fisher’s exact test. 'A case with two approaches was included
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Table 5. Most commonly used implants according to preference or
availability.

Implants for normal use
n Used locked plates Did not use p
( other implants) locked plates
Traumatologist 49 43 (87.8%) 6 (12.2%) 0.844*
Shoulder surgeon 36 33 (91.7%) 3 (8.3%)
Resident 29 26 (89.7%) 3(10.3%)
114 102 (89.5%) 12 (10.5%)
Table 6. Most frequently reported complications.
Most observed complications
n Decreased range Another p
of motion complication
Traumatologist 49 42 (85.7%) 7 (14.3%) 0.064"
Shoulder surgeon 36 34 (94.4%) 2 (5.6%)
Shoulder resident 29 29 (100%) 0(0.0%)
114 105 (92.1%) 9 (7.9%)

Other complications frequently observed: osteonecrosis of the humeral head (n = 5), europraxia
(n = 2), others unspecified (n = 1), does not follow the postoperative period (n = 1).

Axillary nerve neuropraxia was the most frequently reported complication
(n = 3), all of whom performed the deltopectoral approach. No surgeon
who performed the anterolateral approach, regardless of specialization,
mentioned axillary nerve neuropraxia as a frequent complication.

DISCUSSION

Osteosynthesis of proximal humeral fractures is the option of choice
for elderly patients when adequate fracture stabilization is possible
and in cases of a low risk of avascular necrosis of the humeral
head." It is also the option of choice in young patients.®

The surgeons preferred the deltopectoral approach, a result that
corroborates with the literature.®° The preference for the deltopectoral
approach among international surgeons is due to the exposure
provided and the avoidance of dissection of the axillary nerve, which
is necessary for the anterolateral approach.'® However, some authors

have already demonstrated safety of the anterolateral approach as well
as the low chance of axillary nerve injury.'®'2Moreover, this approach
facilitates exposure of the lateral humeral surface and identification of
major tuberosity fractures that are subsequently dislocated.™

The anterolateral approach makes medial exposure of the shoulder
difficult and should be avoided in fractures with dislocations.’® Thus,
this study showed that shoulder surgery specialization training
time longer than 5 years led to the more frequent selection of the
deltopectoral approach than the anterolateral approach. Thus,
specialization and longer experience positively influenced the
appropriate choice of approach.

Most residents who recently graduated from shoulder surgery
specialized also opted for the deltopectoral approach, which shows
atendency of training centers to teach this approach to surgeons.
Most surgeons chose to use a blocked plate. The blocked implant
is the option of choice in the osteosynthesis of proximal humeral
fractures since most cases are osteoporotic patients or those
with comminuted fractures. Blocked implants provide greater
biomechanical stability." Osteosynthesis also has a lower rate of
complications than arthroplasty, especially reverse osteosynthesis.
Moreover, in cases of failure after osteosynthesis, conventional or
reverse arthroplasty is still possible with little functional difference
and similar complication rates compared to those for primary
reverse prosthesis in fracture treatment.'

The complication most commonly reported by the respondents
was decreased range of motion, especially by shoulder surgery
specialists, a finding that corroborates with the literature. Decreased
range of motion, function, and shoulder strength are frequent
complications after proximal humeral fractures, especially in cases
of comminuted/Neer IV fractures and cases of osteonecrosis with
joint penetration by screws. 31415

Axillary nerve neuropraxia was poorly reported by surgeons. Further-
more, despite being much feared in the anterolateral approach, no
respondent who performed this approach reported that axillary nerve
lesion was the more frequent complication. The literature also shows that
regardless of the technique used (MIPO or direct exposure) performed
with the anterolateral approach, there is little chance of nerve injury.'8!”
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