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Comprehensive Management of Proximal Humerus Fractures in Adults: A

Practical Clinical Review and Decision-Making Framework
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Background: Proximal humerus fractures accounts for 5-6% of all adult fractures, treatment of which still remains controversial. The present

review highlights the clinical review and propose a decision making framework for the treatment of proximal humerus fractures.

Methods: This narrative review focuses on key principles that directly influence day-to-day clinical decision-making. The review has been

subdivided into sections covering anatomy and biomechanics, Clinical evaluation and imaging, various classification systems, decision-making

and complications.

Conclusion: The management of proximal humerus fractures should always be individualized, integrating fracture-specific factors such as

pattern, displacement, and vascular compromise with patient-related considerations including age, bone quality, and functional expectations. A

thorough understanding of anatomy, biomechanics, and available treatment modalities is essential for optimal outcomes. Advances in fixation

techniques and the increasing role of shoulder arthroplasty—especially reverse shoulder arthroplasty—have significantly improved functional

results, particularly in the elderly population. Careful patient selection and adherence to sound surgical principles remain the cornerstone of

successful management.

Keywords: Proximal Humerus fracture, Clinical decision making, Neer classification

Introduction

Proximal humerus fractures account for approximately 5-6% of all
adult fractures with females being affected twice than males [ 1]. These
fractures demonstrate a characteristic bimodal distribution: in elderly
individuals, they typically occur following low-energy mechanisms
such as simple falls from standing height, whereas in younger patients,
they are more often the result of high-energy trauma, including road
trafficaccidents or sports-related injuries 2, 3].

The management of these fractures is crucial to achieve adequate
shoulder function. Inadequate treatment of these fractures can lead to
variety of complications such as malunion, non-union, avascular
necrosis and even arthritis [4].

Over the years, the management of proximal humerus fractures has
undergone considerable evolution. Traditionally, undisplaced
fractures, patients with two part valgus impacted fractures and
medically unfit patients can be successfully managed conservatively
with brief immobilization followed by early passive range of motion
exercises [3,4].

A variety of surgical options have been proposed for treating proximal
humerus fractures which involves proximal humerus locking plate
system, intramedullary nailing, elastic nail, hemiarthroplasty and even
reverse total shoulder arthroplasty [ 3-6].

The present review highlights the clinical review and propose a

decision making framework for the treatment of proximal humerus
fractures.

Materialsand Methods

Thisreview s further divided in various sections
« Anatomy and biomechanics

« Clinical evaluation and imaging

« Classification systems

« Treatment strategies and decision-making

« Complications

1. Anatomyand Biomechanics

The proximal humerus is composed of four key parts as described by
Neer [7]

« Anatomical neck- Represents the epiphyseal plate

« Surgical Neck- Separates the humeral head and shaft

« Greater Tuberosity- Incorporates three rotator cuff muscles insertion
(Supraspinatus, Infraspinatus and Teres Minor)

« Lesser Tuberosity- Incorporates the insertion of Subscapularis

The Bicipital groove separates the greater and lesser tuberosities.The
longhead of biceps passes through this groove.

Apart from the bony structures, the deforming forces play a pivotal role
in proximal humerus fractures. The pectoralis major displaces the
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humeral head anteriorly and medially. The subscapularis causes
internal rotation of the proximal fragment while the supraspinatus,
infraspinatus and teres minor causes upward and posterior
displacemet of the proximal fragment in proximal humerus fractures8.
The posterior circumflex humeral artery (PCHA) provides majority of
the blood suppy to proximal humerus. The anterior circumflex hueral
artery (ACHA) on the other hand is divided into two main branches-
the anterolateral ascending branch and the arcuate artery supplying the
greater tuberosity [9].

2. Clinical Evaluation

History

« Mechanism of injury (e.g., Low energy trauma in >65 years while
direct trauma/high energy trauma like motor vehicular accident in
young adults)

« Associated risk factors (osteoporosis, steroid use)

Examination

« Pain, ecchymosis, abnormal mobility

« Restricted shoulder movement

« Neurovascular assessment (especially axillary nerve function)
Imaging

« X-rays: True AP (Grashey) view, Axillarylateral views

« CT scan: useful in complex fractures especially to assess the intra-
articular involvement

« MRI: evaluates soft tissue and rotator cuffintegrity
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Figure 1:NEER'S Classification

Figure 2:d Modified Neer’s classification

3. Classification Systems

a) Neer Classification

Based on displacement criteria (>1 cm or >45° angulation)
« One-part: non-displaced

« Two-part: one segment displaced

« Three-part: two segments displaced

« Four-part: all segments displaced

b) Modified Neer Classification

The Neer classification system had an addition of valgus impacted 4
part fracture in which the head of the humerus is rotated in valgus
position between both the tuberosities [ 10] (Fig. 2).

¢) AO/OTA Classification [11] (Fig.3)
« Type A: extra-articular

« Type B:bifocal

« Type C: articularinvolvement

d) Hertel Classification

Hertel in 2004 classified proximal humerus fractures based on the
disruption of medial hinge and involvement of medial calcar (<8mm)
which he considered as the main indicators of fragment viability and
headvascularity [ 12]. (Fig.4)

4.Treatment and Decision-Making

Conservative Management

The decision to go for conservative management depends on two main
factors [13,14].

a) Fracture characteristics- Isolated greater or lesser tuberosity or
surgical neck fractures with valgus impaction

b) Patient factors- Elderly low demand patients, patients with medical
co-morbidities

Protocolfor conservative management

- The position of immobilization can be an arm sling or 300 external
rotation (especially in patients with greater tuberosity fracture where
there is postero-superior displacement of the fracture). A small
bump/pillow beneath the axilla also helps to counteract the medial
pull of distal fragment by pectoralis major.

- The duration of immobilization can be between 1 and 3 weeks which
further depends upon the fracture characteristics. More than 1 month
of immobilization has been shown to increase shoulder stiffness [15,

16].
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Surgical Treatment
l A variety of surgical options have been proposed for treating
o 11-A1 11-A2 11-A3 proximal humerus fractures which comprises of
articular tuberosity impacted non-impacted X .
metaphyseal metaphyseal a) Closed reduction and percutaneous pinning
b) Open reduction and internal fixation using proximal
‘ i ( {/ humerus plate or intramedullary nail
\ ( t \] L c) Arthroplasty- Hemi or Reverse total shoulder arthroplasty
e a) Closedreductionand percutaneous pinning 17, 18]
extra- 11-B1 11-B2 11-B3 Indicati
articular  with metaphyseal without with glenohumeral ications-
impaction metaphyseal dislocation -2and 3 part fractures
impaction . - . .
- Valgus impacted/ minimally varus impacted surgical neck
(“ fractures
“ (( ﬂ - Isolated greater tuberosity fractures with <5 mm
/ p displacement
Contraindications
S 11-C1 11-C2 11-C3 - Displaced varus fractures
with slight impacted with dislocated . . .
displacement arkad -Irreducible fracture dislocations

displacement

Figure 3: AO/OTA Classification

- Fractures involving comminution of calcar region

Important considerations

- This technique involves indirect reduction of the head to

restore the Gothic arch using blunt instruments such as Cobb

elevator.

- The reduction also involves using 2 K wires of 2.5-3mm

diameterinretrograde fashion from the anterolateral aspect.

- The reduction of the greater tuberosity in 3 part fractures can

be achieved using indirect reduction techniques and using
3mm Kwire/schanz pin and fixation with 4mm cannulated cancellous
screws.

b) Open reduction and internal fixation using proximal humerus
plate orintramedullarynail [ 19-21]

Indications

-2,3and 4 part displaced fractures

-Head splitfractures

Contraindications

- Severely comminuted fractures

- Osteoporotic fractures head split in elderly patients

Important considerations

- Fixation with locking compression plates have proved to be the gold
standard. The newer implants provide adequate fixation in
osteoporotic fractures with better tuberosity management.

- Nailing can provide comparable results like plating in 2 and few 3 part
proximal humerus fractures.

- In 4-part fractures the evidence regarding superiority of one implant
over another is still debatable. The intra medullary nail can have a
theoretical advantage of shorter surgical time, minimally invasive
nature and lesser soft tissue disruption. However, the final decision on
the type of implant to be used should be tailored to patient factors such
as age, fracture configuration, bone quality and functional
expectations.

d) Arthroplasty- Hemi or Reverse total shoulder arthroplasty [3,
4]
Indications
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- Severe comminuted and head split fragment not amenable for
reconstruction

- Elderly high demand patients

Contraindications

-Young patients with good bone quality

Important considerations

- Hemiarthroplasty has limited role because of the problems
associated with tuberosity healing which further compromises
the functional outcome.

- Reverse total shoulder arthroplasty has emerged to be a viable
option with good to excellent results especially in patients with
poorbone quality.

- There has been significant improvement in functional
outcomes especially external rotation due to adequate
tuberosity healing (Fig. S)

Complications [23,24]

Early complications

-Neurovascular injury (especiallyaxillary nerve)

- Infection- superficial or deep surgical site infections
-Pin/screwmigration

Mid-term complications

- Stiffness

-Malunion/delayed union

-Impingement

-Screw cut-out

Late complications

- Avascular necrosis

- Pot-traumatic arthritis

-Hardware failure

- Compromised functional outcome

Conclusion

The treatment of proximal humerus fracture is often
challenging. While the isolated 1 part undisplaced fractures
and valgus impacted fractures can be successfully treated

Decision Making Protocol
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Figure §: Decision Making Protocol

conservatively, displaced 2/3/4 part fractures, head split fracturs and

fracture dislocations warrants surgery. The decision of choosing on

modality over other can be difficult. The present review helps in

decision making of these fractures.

Declaration of patient consent : The authors certify that they have obtained all appropriate patient consent forms. In the form, the patient has given

his/her consent for his/her images and other clinical information to be reported in the Journal. The patient understands that his/her name and

initialswill not be published, and due efforts willbe made to conceal his/her identity, but anonymity cannot be guaranteed.

Conflict of Interest: None, Source of Support: None

References

1.

Court-Brown CM, Caesar B. Epidemiology of adult fractures: A
review. Injury. 2006 Aug;37(8):691-7. doi:
10.1016/j.injury.2006.04.130. Epub 2006 Jun 30. PMID: 16814787.

. Launonen AP, Sumrein BO, Lepola V. Treatment of proximal

humerus fractures in the elderly. Duodecim. 2017;133(4):353-8.
PMID: 29205983.

. Pencle F.J., Varacallo M. Treasure Island. FL; 2022. Proximal

humerus fracture

. Pandey R, Raval P, Manibanakar N, Nanjayan S, McDonald C, Singh

H. Proximal humerus fractures: A review of current practice. J Clin
Orthop Trauma. 2023 Aug 10;43:102233. doi:

10.1016/j.jc0t.2023.102233. PMID: 37636006; PMCID:
PMC10457443.
. Clement ND, Duckworth AD, McQueen MM, Court-Brown CM.
The outcome of proximal humeral fractures in the elderly: predictors
of mortality and function. Bone Joint J. 2014 Jul;96-B(7):970-7. doi:
10.1302/0301-620X.96B7.32894. PMID: 24986953.
Murray IR, Amin AK, White TO, Robinson CM. Proximal humeral
fractures: current concepts in classification, treatment and outcomes.
J Bone Joint Surg Br. 2011 Jan;93(1):1-11. doi: 10.1302/0301-
620X.93B1.25702. PMID: 21196536.

7. Neer CS 2nd. Displaced proximal humeral fractures. I. Classification

34| Trauma International | Volume 12 | Issue 1 | January-June 2026 | Page 31-35



Kale S et al

www.traumainternational.co.in

and evaluation. J Bone Joint Surg Am. 1970 Sep;52(6):1077-89.
PMID: 5455339.

8. Tiwana MS, Charlick M, Varacallo MA. Anatomy, Shoulder and
Upper Limb, Biceps Muscle. 2024 Jan 30. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2026 Jan— PMID:
30137823.

9. Keough N, de Beer T, Uys A, Hohmann E. An anatomical
investigation into the blood supply of the proximal humerus: surgical
considerations for rotator cuff repair. JSES Open Access. 2019 Nov
18;3(4):320-327. doi: 10.1016/j.jses.2019.09.002. PMID: |
31891033; PMCID: PMC6928301. |

10.Neer CS 2nd. Four-segment classification of proximal humeral |
fractures: purpose and reliable use. J Shoulder Elbow Surg. 2002 Jul- |
Aug;11(4):389-400. doi: 10.1067/mse.2002.124346. PMID: |
12195260. i

11. Miiller ME, Koch P, Nazarian S, Schatzker J. The Comprehensive
Classification of Fractures of Long Bones. Berlin: Springer; 1990 !

12.Hertel R, Hempfing A, Stiehler M, Leunig M. Predictors of humeral !
head ischemia after intracapsular fracture of the proximal humerus. J |
Shoulder Elbow Surg. 2004 Jul-Aug;13(4):427-33. doi: |
10.1016/j.jse.2004.01.034. PMID: 15220884. |

13. Martinez-Catalan N. Conservative Treatment of Proximal Humerus |
Fractures: When, How, and What to Expect. Curr Rev Musculoskelet |
Med. 2023 Feb;16(2):75-84. doi: 10.1007/s12178-022-09817-9. |
Epub 2022 Dec 23. PMID: 36562923; PMCID: PMC9889589. i

14.Robinson BC, Athwal GS, Sanchez-Sotelo J, Rispoli DM. |
Classification and imaging of proximal humerus fractures. Orthop |
Clin North Am. 2008 Oct;39(4):393-403, v. doi: i
10.1016/j.0c1.2008.05.002. PMID: 18803970. ;

15.Hodgson SA, Mawson SJ, Stanley D. Rehabilitation after two-part !
fractures of the neck of the humerus. J Bone Joint Surg Br. 2003 !
Apr;85(3):419-22. doi: 10.1302/0301-620x.85b3.13458. PMID: !
12729121. !

16. Aguado HJ, Arifio B, Moreno-Mateo F, Bustinza EY, Simén-Pérez |
C, Martinez-Zarzuela M, Garcia-Virto V, Ventura PS, Martin- |
Ferrero MA. Does an early mobilization and immediate home-based |
self-therapy exercise program displace proximal humeral fractures |
in conservative treatment? Observational study. J Shoulder Elbow |
Surg. 2018 Nov;27(11):2021-2029. doi: 10.1016/j.js¢.2018.04.001. |
Epub 2018 May 24. PMID: 29803503. i

17.Rakha, Mohamed I.. Close reduction and percutaneous fixation of i
unstable fracture proximal humerus: midterm clinical outcome. The !
Egyptian Orthopaedic Journal 55(3):p 131-138, Jul-Sep 2020. | !

DOI:10.4103/e0j.e0j 25 21

18.Setaro N, Rotini M, Luciani P, Facco G, Gigante A. Surgical
management of 2- or 3-part proximal humeral fractures: comparison
of plate, nail and K-wires. Musculoskelet Surg. 2022
Jun;106(2):163-167. doi: 10.1007/s12306-020-00686-4. Epub 2020
Nov 30.PMID: 33257999; PMCID: PMC9130153.

19. Ahmad MT, Sahgal GR, Tareen H, Dar B, Ahmad R, Tahir R, Angelo
JJ, Mirza B, Domos P Mr. Effectiveness of intramedullary nailing vs.
locked plating (open reduction and internal fixation) in adult
displaced proximal humerus fractures: a systematic review and
meta-analysis. J Shoulder Elbow Surg. 2026 Feb 25:S1058-
2746(26)00113-8. doi: 10.1016/j.js¢.2026.02.016. Epub ahead of
print. PMID: 41759817.

20.Boadi PJ, Da Silva A, Mizels J, Joyce CD, Anakwenze OA, Klifto
CS, Chalmers PN. Intramedullary versus locking plate fixation for
proximal humerus fractures: indications and technical
considerations. JSES Rev Rep Tech. 2024 Feb 4;4(3):615-624. doi:
10.1016/j.xrrt.2024.01.001. PMID: 39157214; PMCID:
PMC11329022.

.Wikeray AKB, Fuglesang HFS, Jakobsen RB, Thomas OMT,
Randsborg PH. Intramedullary Nail Versus Locking Plate for
Displaced 3- and 4-Part Fractures of the Proximal Humerus: Two-
Year Results From a Semidouble-Blind Randomized Trial. JB JS
Open Access. 2025 Mar 11;10(1):e24.00078. doi:
10.2106/JBJS.0A.24.0078. PMID: 40062004; PMCID:
PMC11884838.

22.Calori GM, Colombo M, Bucci MS, Fadigati P, Colombo Al,
Mazzola S, Cefalo V, Mazza E. Complications in proximal humeral
fractures. Injury. 2016 Oct;47 Suppl 4:S54-S58. doi:
10.1016/j.injury.2016.07.039. Epub 2016 Aug 5. PMID: 275033 14.

23.Egol KA, Ong CC, Walsh M, Jazrawi LM, Tejwani NC, Zuckerman
JD. Early complications in proximal humerus fractures (OTA Types
11) treated with locked plates. J Orthop Trauma. 2008
Mar;22(3):159-64. doi: 10.1097/BOT.0b013e318169¢ef2a. PMID:
18317048.

24.Miyazaki AN, Estelles JR, Fregoneze M, Santos PD, da Silva LA, do
Val Sella G, Ishioka FE, Rosa JP, Checchia SL. EVALUATION OF
THE COMPLICATIONS OF SURGICAL TREATMENT OF
FRACTURES OF THE PROXIMAL EXTREMITY OF THE
HUMERUS USING A LOCKING PLATE. Rev Bras Ortop. 2015
Nov 4;47(5):568-74. doi: 10.1016/S2255-4971(15)30005-7. PMID:
27047867; PMCID: PMC4799444.

2

—

How to Cite this Article

Kale S, NKamat N, Pai S, Shyam A, Sharma G, Makhija N, Shah R | Comprehensive Management
of Proximal Humerus Fractures in Adults: A Practical Clinical Review and Decision-Making
Framework| January-June 2026; 12(1): 31-35 | https://doi.org/10.13107/1.2026.v12.i01.84

35 | Trauma International | Volume 12 | Issue 1 | January-June 2026 | Page 31-35



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

