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Atrticle info: - ABSTRACT
11 Dec 2025 :
29 Dec 2025 Background: Pure fractures of the anatomical neck of the humerus are rare and potentially
14 Jan 2026 . serious injuries due to the risk of complications such as avascular necrosis (AVN) and functional

impairment. When associated with lesser tuberosity fractures, management becomes more
complex and requires precise surgical intervention.

Case Presentation: We report two cases of young men who sustained a shoulder injury after
falling from a high place. Clinical examination revealed severe pain, swelling, and restricted
range of motion. Radiographic and computed tomography (CT) imaging demonstrated a fracture
of the anatomical neck of the humerus with an associated lesser tuberosity fracture. The patients
underwent open reduction and internal fixation via a deltopectoral approach. The humeral head
was stabilized using Herbert screws, and the lesser tuberosity was fixed with Ethibond sutures.

Keywords: Postoperative rehabilitation included early passive motion and progressive physiotherapy.
Proximal humerus F ollow-up at 3 and 6 months showed satisfactory fracture union, improved shoulder function,
fracture, Anatomical neck : and no evidence of AVN.

fracture, Lesser tuberosity, . Conclusion: Early diagnosis, appropriate surgical fixation by an experienced shoulder surgeon,
Internal fixation, Shoulder . and structured rehabilitation can result in favorable functional outcomes in complex proximal
injury :  humerus fractures involving the anatomical neck and lesser tuberosity.
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Introduction

roximal humerus fractures account for

approximately 4-5% of all fractures and

are particularly common in the elderly;

however, high-energy trauma in younger

individuals can result in more complex in-
jury patterns [1]. Among these, fractures involving the
anatomical neck of the humerus are relatively rare but
clinically significant due to their strong association with
disruption of the humeral head blood supply and the con-
sequent risk of avascular necrosis (AVN) [2, 3].

The vascularity of the humeral head is primarily sup-
plied by the anterior and posterior circumflex humeral
arteries, with the arcuate artery playing a key intraosse-
ous role. Disruption of this delicate vascular network,
particularly in anatomical neck fractures, significantly
increases the risk of ischemia and subsequent osteone-
crosis [3, 4]. Therefore, early diagnosis and appropriate
management are critical for preserving joint function and
preventing long-term complications.

Fractures of the lesser tuberosity are uncommon and are
often associated with posterior shoulder dislocations or
high-energy trauma. These concomitant injuries are rare
and may be overlooked on initial radiographs, particularly
if minimally displaced, and are better visualized using ad-
vanced imaging modalities such as computed tomography
(CT) [5, 6]. The lesser tuberosity serves as the insertion
site of the subscapularis tendon; thus, its involvement can
lead to significant functional impairment, particularly af-
fecting internal rotation and anterior shoulder stability [7].

The management of these rare fracture patterns remains
controversial and depends on multiple factors, including
patient age, bone quality, and surgeon’s experience. Sur-
gical intervention is often indicated in displaced or com-
plex fractures to restore anatomy, optimize functional out-
comes, and reduce the probability of humeral head AVN
[8, 9]. Open reduction and internal fixation (ORIF), com-
monly performed via the deltopectoral approach, remains
a widely accepted technique, allowing for direct visualiza-
tion and stable fixation of fracture fragments [10, 11].

Given the rarity of combined anatomical neck and
lesser tuberosity fractures, limited data are available re-
garding optimal treatment strategies and outcomes. This
case report presents the successful surgical management
of a complex injury, highlighting the importance of ac-
curate diagnosis, appropriate fixation techniques, and
structured postoperative rehabilitation for achieving fa-
vorable clinical outcomes.
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Case Presentation

Case 1: A 37-year-old right-hand-dominant male pre-
sented to the emergency department following a fall from
a height of approximately 4 meters, resulting in trauma
to his left shoulder. On initial examination, the patient
exhibited marked swelling, severe limitation of shoulder
motion, and localized tenderness. Initial radiographic
evaluation was performed, followed by a CT scan for
a more precise assessment (Figures 1A, 1B, 1C, 1D, 1E
and 1F). Imaging revealed a fracture of the anatomical
neck of the humeral head associated with a fracture of
the lesser tuberosity. Based on these findings, surgical
management with internal fixation was indicated. The
procedure was performed under general anesthesia us-
ing a deltopectoral approach. Fracture fragments were
anatomically reduced. Fixation of the humeral head was
achieved using Herbert screws, while the lesser tuberos-
ity was secured using Ethibond sutures (Figure 1).

Case 2: A 24-year-old worker presented with right
shoulder direct trauma due to a fall from the third floor.
Initial examination showed an anatomical neck of humer-
us fracture and posterior dislocation which underwent
ORIF. During surgery, approximately 80% of the hu-
meral head cartilage surface was destroyed, and the head
was reduced and fixed with Herbert screws (Figure 2).
Postoperatively, passive shoulder movements and pen-
dulum exercises were initiated two weeks after surgery.
Gradual progression of range of motion was implement-
ed through supervised physiotherapy and controlled re-
habilitation protocols. Follow-up evaluations at 2 weeks,
4 weeks, 3 months, and 6 months demonstrated satisfac-
tory fracture union, significant improvement in shoulder
range of motion, and no radiological evidence of AVN.
Clinical images demonstrating the patient’s range of mo-
tion have been provided (Figures 3A, 3B, 3C, and 3D).
These cases highlight that accurate diagnosis, appropriate
surgical technique, and structured rehabilitation can lead
to favorable functional outcomes in complex fractures of
the anatomical neck of the humerus.

Discussion

Fractures of the anatomical neck of the humerus are
rare but clinically significant injuries due to their associ-
ation with disruption of humeral head perfusion and the
potential development of AVN [3]. Hertel et al. identified
specific morphological predictors of ischemia, including
disruption of the medial hinge and short calcar segment,
highlighting that anatomical neck fractures are among
the highest-risk patterns for humeral head necrosis [3].
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Figure 1. Case 1
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A and B) X-ray showing posterior shoulder dislocation with anatomical neck fracture, C and D) Sagittal and axial views of CT
scan, E and F) 3D-CT of injured shoulder for pre-op planning, G and H) Early post-op X-ray of the patient

Vascular compromise remains the most critical concern
in these injuries. The blood supply of the humeral head is
primarily derived from the anterior and posterior circum-
flex humeral arteries, with the arcuate artery contributing
to intraosseous perfusion [4]. Gerber et al. demonstrated
that injury patterns involving the anatomical neck may
significantly disrupt this vascular network, predispos-
ing to AVN if not managed appropriately [4]. However,
several clinical studies have shown that early anatomical
reduction and stable fixation can reduce the incidence of
AVN even in high-risk fractures [12].

The associated fracture of the lesser tuberosity is an
uncommon but functionally important injury. Ogawa
and Takahashi reported that isolated lesser tuberosity
fractures are frequently missed on plain radiographs and
often require CT imaging for accurate diagnosis [6].
Because the subscapularis tendon inserts on the lesser
tuberosity, its disruption can result in impaired internal
rotation strength and anterior shoulder instability [6, 13].
In the present cases, fixation of the fragment allowed
restoration of subscapularis function, contributing to fa-
vorable postoperative outcomes.
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Figure 2. Case 2

Orthopedic Science

Orthopedic Science

A and B) X-ray showing posterior shoulder dislocation with anatomical neck fracture displacement, C and D) Early post-op
X-ray of the patient, E) Fluoroscopy image at the end of the surgery, F and G) Intraoperative images of dislocated anatomical

neck underwent open reduction and internal fixation

Surgical management of displaced proximal humerus
fractures remains a topic of debate. The deltopectoral ap-
proach with ORIF is widely used because it provides excel-
lent exposure for anatomical reduction and stable fixation
[14]. Robinson et al. emphasized that restoration of ana-
tomical alignment is the most important factor influencing
functional outcomes in proximal humerus fractures, par-
ticularly in younger patients with high-energy trauma [14].

The timing of mobilization also plays a crucial role in
functional recovery. Hertel et al. and other authors have
shown that prolonged immobilization after proximal hu-
merus fractures is associated with stiffness and poorer

functional results, while early controlled mobilization
improves shoulder function [3, 15]. In this case, early
initiation of passive motion at two weeks likely contrib-
uted to the satisfactory restoration of range of motion.

Conclusion

Overall, these two cases support existing evidence that
even complex proximal humerus fractures involving the
anatomical neck and lesser tuberosity can achieve good
outcomes if managed with early diagnosis, anatomical re-
duction, appropriate fixation, and structured rehabilitation.
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Figure 3. Functional outcome of shoulder range of motion at follow-up visits

A and B) Casel, after 3 months, C and D) Case2, after 6 months
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cal principles of the Declaration of Helsinki.
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