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Abstract: Fractures of the upper end of the humerus pose a therapeutic problem,
particularly for complex fractures with 3 and 4 fragments. The objective of this
study is to determine the epidemiological-clinical characteristics of complex
fractures of the upper end of the humerus in adults and to assess the functional
and radiological outcomes of our series. This series consists of 15 cases collected
at the orthopedics department of CHU Ibn Sina between 2021 and 2015. We
recorded the epidemiological data of the patients and the circumstances of the
trauma. The treatment was primarily surgical, either plate synthesis or nail
fixation. The reduction was evaluated based on postoperative X-rays. At follow-
up, functional results were assessed using the Constant score. Our series includes
8 men and 7 women, with an average age of 57 years; traffic accidents were
noted in 48% of cases, and 4-fragment fractures were found in 76%.des cas. Plate
osteosynthesis was used in 40% of cases and anterograde nailing was performed
in 40% of cases. The average Constant score was 65.24 with extremes ranging
from 35 to 88. We noted consolidation of fractures without malunion in 68%. In
complex fractures of the proximal humerus, appropriately indicated
osteosynthesis based on the patient and the fracture, along with early
postoperative rehabilitation, results in acceptable functional outcomes.
Keywords: Complex fracture of the upper end of the humerus, osteosynthesis.
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INTRODUCTION

Fractures of the proximal humerus (PHF) are

variables included: sex, age at the time of trauma,
medical and surgical history, affected side, profession,
circumstances of the trauma, injury mechanism, and

becoming increasingly common and account for 5
percent of all fractures. Surgical treatment plays a crucial
role, especially in complex PHFs, but the therapeutic
management remains a subject of controversy due to the
lack of a well-defined consensus. The aim of our work is
to determine the epidemiological and clinical aspects of
complex fractures of the proximal humerus in adults and
to establish a clear vision of the functional and
radiological outcomes.

METHODS

This is a monocentric retrospective study
compiled from the Orthopedic and Traumatology
Surgery department at CHU Ibn Sina in Rabat, focusing
on 15 cases of complex fractures of the proximal
humerus, over a period of 5 years from January 2021 to
December 2025. The data were extracted from medical
records and radiological archives. The collected

associated injuries with the proximal humerus fracture.
A radiological assessment was performed immediately
postoperatively and again at 4 to 6 weeks. A shoulder CT
scan was requested whenever the standard assessment
was deemed insufficient (Figure 1). At the end of this
assessment, we defined two groups of complex fractures:
fractures with 3 fragments and fractures with 4
fragments. We studied the time to intervention, the
various surgical approaches, and the surgical techniques
adopted: plate osteosynthesis and intramedullary nailing.
Upon follow-up, the functional outcome was evaluated
using the Constant score, based on radiological
assessment to verify: good consolidation or non-union or
malunion, and the inclination of the head by measuring
the alpha angle, which is formed by the intersection of a
line parallel to the axis of the humeral diaphysis and a
line passing through the anatomical neck of the humeral
head. When the alpha angle is between 30° and 60° (45°+
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15°), the head is considered to be non-tilted from the
front view. Beyond 60°, the displacement is in valgus,

and below 30°, it is in varus. A search for necrosis of the
humeral head or arthritis was also conducted.

Figure 1: CT of the shoulder shows a 4-part fracture of the upper end of the humerus
Figure 2: Reverse prosthesis of the right shoulder

A

Figure 3: Healing after fixation with a screw plate

RESULTS

Our series includes 8 men and 7 women, the
average age of our patients was 57 years with extremes
ranging from 32 years to 86 years. We noted two peaks
in frequency in our population; the first peak is between
30 and 39 years, and the second is between 50 and 69
years. Road traffic accidents (RTA) were noted in 48%,
followed by domestic accidents in 40% of cases. The
non-dominant side was found in 13 cases. Injuries
associated with the FESH involved the lower limb in 2
cases: 1 case of femoral diaphyseal fracture and 1 case of
fracture of both bones of the leg. Four-fragment fractures
were found in 19 cases. patients, representing 76% of
cases. The delto-pectoral approach (anterior) was used in
10 patients, or 60% of cases, while the supero-external

(lateral) approach was performed in 5 patients, or 40% of
cases. Osteosynthesis with a screw plate was used in 10
patients, and antegrade nailing was used in 5 patients, or
40% of cases. The analysis of post-operative X-rays
showed satisfactory reduction in 80% of cases, that is, in
11 patients; we noted 4 cases of head tilt (3 cases in
valgus and 1 case in varus) and one case of minimal head
translation. Rehabilitation started between day 3 and day
45 post-operatively. The average Constant score was
68.14, ranging from 35 to 88. For cases treated with a
locked plate, it was 68.1, the average Constant score was
60. The rate of consolidation in a good position reached
70%. We noted 1 case of nonunion, and 4 cases of
malunion: 3 cases of 1 case in valgus and 1 case in varus
(Figure 4, Figure 5) visible on ultrasound in 62% of cases
from the Rochet series, where functional results were

© East African Scholars Publisher, Kenya

116



El Amraoui I et al, EAS J Orthop Physiother; Vol-7, Iss-4 (Jul-Aug, 2025): 115-119

satisfactory or very satisfactory in 89.6% of cases. The
average Constant score following treatment with a
locking plate was 68.1 in our series. This score is
comparable to scores reported in the literature, as
illustrated in Table 2. In cases of severe osteoporosis, our
treatment of choice is prosthetic replacement, for which
we obtained an average Constant score of 60.6. In the
literature, functional results vary. This can be explained
by the status of the rotator cuff and the type of

arthroplasty used. In our series, we noted 4 cases of
malunion, consisting of low-degree extra-articular
malunion in varus, valgus, or translation, aligning with
Stidkamp's assertion that malunion is secondary to
imperfect postoperative reduction. Pseudarthrosis was
noted in 4% of cases, while Boileau [26] and Krishnan
[27] found 13% and 21% of cases of pseudarthrosis,
especially at the tuberosities.

Figure 4: Nonunion of the metaphyseal fracture line

Figure 5: Malunion: minimal varus consolidation
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Table 1: Constant score for nailing

Auteurs

Score de constant

Cuny e al., [10] 2008

62

Boudard et al, [11]2014

60,6

Boughebri et al,, [12] 2007

62

Doursounian ef al., [13] 2011

66

Linhart et al, [14] 2007

82

Notre série

66,4

Table 2: Constant score for locked plate

Auteurs

Score de constant

Konigshausen et al., [19] 2012

66

Solberg et al., [20] 2009

68,6

Siidkamp et al., [21] 2009

70,6

Schliemann et al., [22] 2015

71,3

Brunner et al., [23] 2009

72

Notre série

68,1

Table 3: Constant score for arthroplasty

Auteurs Score de constant moyen
Gallinet et al., [22] 2009 39

Bufquin et al., [23] 2007 44

Potage et al., [24] 2015 48,4

Boileau et al., [25] 2002 54

Notre série 60,6

DISCUSSION

In our study, FESH occurred at an average age
of 55 years. They remain lower than those reported in
European and American series [4-6], where the average
age is between 60 and 72 years. The increase in age-
related bone fragility is one of the risk factors
predisposing to this type of fracture [7, 8]. In the
literature, female predominance has been noted in some
series [9, 10]. In our series, men were affected almost as
much as women (12M/13F). Patients treated with an
antegrade nail had an average Constant score of 66.4;
these results are comparable to those reported in the
literature as shown in Table 1 [11-14]. The good results
appear to be related to the self-stabilizing nature of the
locking screws, which allow for stability of the
osteosynthesis [13, 15, 16]. A scar in the cuffs crossed
by a nail was observed. In complex fractures of the upper
end of the humerus, the treatment is surgical, with the
primary objective being the anatomical reduction of
these complex fractures. An appropriate osteosynthesis
based on the patient and the fracture, along with early
postoperative rehabilitation, can lead to acceptable
functional results.

Conflicts of Interest: The authors declare no conflict
of interest.
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