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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS
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typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Bennett’s fracture, a fracture-dislocation of the
base of the first metacarpal, poses significant challenges due
to the unique biomechanics of the thumb's carpometacarpal
(CMC) joint. Effective management is critical to restoring
thumb function and preventing long-term complications such as
arthritis and instability.

Objective: This article provides a comprehensive overview of
Bennett’s fracture, including its mechanism of injury, diagnostic
considerations, and management strategies, with a focus on
conservative and surgical options.

Methods: A detailed review of the current literature was
conducted to outline the principles and techniques of closed
reduction with percutaneous pinning (CRPP), open reduction
and internal fixation (ORIF), and emerging methods such as
arthroscopic-assisted fixation.

Results: Conservative management is appropriate for
minimally displaced fractures but is often inadequate for
displaced injuries due to persistent muscle forces acting on
the metacarpal. CRPP offers a minimally invasive option for
fractures with moderate displacement, while ORIF provides
superior stability for complex fractures. Emerging techniques,
including arthroscopy and bioabsorbable implants, show
promise in minimizing complications and improving outcomes.

Conclusion: The management of Bennett’s fractures requires
a tailored approach based on fracture displacement, patient
needs, and surgeon expertise. Timely diagnosis, appropriate
treatment selection, and structured rehabilitation are essential
for optimal recovery. Advances in imaging, surgical methods,
and materials hold the potential to further refine treatment
strategies and improve long-term outcomes.

Key words. Bennett’s fracture, carpometacarpal joint, thumb
fracture, closed reduction, open reduction, surgical fixation,
post-traumatic arthritis.

Introduction.

Bennett’s fracture is an intra-articular fracture dislocation
located at the base of the first metacarpal, impacting the
carpometacarpal (CMC) joint of the thumb. This injury is
named after Dr. Edward Hallaran Bennett, who first described
the fracture in 1882. The hallmark of a Bennett’s fracture is a
large, triangular fragment at the metacarpal base that remains
stable due to its attachment to the volar beak ligament, while
the remainder of the metacarpal displaces due to muscle forces,
primarily from the abductor pollicis longus (APL) [1].

The functional significance of Bennett’s fractures lies in the
thumb’s role in opposition, grip, and fine motor tasks. Injuries to
the CMC joint can impair these movements, causing substantial
difficulties in daily activities, particularly those requiring grip
strength and dexterity. When managed improperly, Bennett’s
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fractures can lead to long-term complications, such as chronic
pain, joint instability, and post-traumatic arthritis, severely
impacting hand function [1].

As a high-demand area for orthopedic intervention, the
management of Bennett’s fractures requires an understanding of
the anatomy, biomechanics, and options for both nonoperative and
operative treatment. Optimal treatment is essential to restore thumb
function, maintain alignment, and prevent complications [1].

Mechanism of Injury.

Bennett’s fractures are typically the result of an axial load
transmitted through a flexed thumb. This type of injury occurs
commonly in high-contact sports (e.g., rugby, football, and
wrestling) and during falls where the individual lands on an
outstretched hand with the thumb in a vulnerable position. The
force applied along the thumb’s axis causes the metacarpal to
dislocate, tearing it partially from the trapezium while leaving a
fragment attached [1,2].

Biomechanically, this fracture results from the interplay
between the strong APL muscle and the forces directed at the
CMC joint. The APL’s pull on the shaft causes the metacarpal
to displace dorsally and radially, while the volar beak ligament
stabilizes the triangular fragment against the trapezium. This
displacement, combined with rotational forces, makes it difficult
for the metacarpal to remain in its proper alignment once
fractured, which complicates both nonoperative and operative
management options [3].

In addition, specific positions and movements can exacerbate
these forces. For example, a forced abduction or hyperextension
movement of the thumb increases the likelihood of fracture.
Knowledge of this mechanism is crucial when planning
treatment, as the powerful muscle forces that displace the
fracture fragments also complicate reduction efforts [1,3].

Diagnosis and Primary Management.

Diagnosis: Clinically, patients with Bennett’s fractures present
with pain, swelling, and deformity localized to the base of the
thumb. They may report difficulty in grasping or pinching,
and movements involving the thumb, especially gripping or
pushing, intensify the pain. Physical examination often reveals
tenderness at the CMC joint and a reduced range of motion.
Passive axial loading of the thumb (compressing along its axis)
typically reproduces pain, indicating joint involvement [1-3].

Imaging: Radiographic imaging is crucial for diagnosing
Bennett’s fractures. Standard imaging views include
anteroposterior (AP), lateral, and oblique projections of the
thumb and wrist, which typically reveal a triangular fragment
of the metacarpal base that remains attached to the trapezium,
while the rest of the metacarpal shaft is displaced. This pattern
is characteristic of Bennett’s fracture and distinguishes it from
other thumb fractures [1-3].
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In more complex cases or when additional detail is needed,
computed tomography (CT) can provide three-dimensional
visualization of the fracture and any associated joint
involvement. CT is particularly useful when evaluating for
comminution or when surgical intervention is anticipated, as it
helps to visualize the degree of articular surface involvement
and fragment displacement [4].

Primary Management.

The initial management of a Bennett’s fracture typically
involves immobilization and pain control. A thumb spica splint
or cast is applied to stabilize the thumb and prevent further
displacement while minimizing pain. This splint positions the
thumb in slight abduction and opposition, reducing stress on the
CMC joint. Analgesics such as nonsteroidal anti-inflammatory
drugs (NSAIDs) are often used for pain management during the
initial period [1].

Once initial stability is achieved, referral to an orthopaedic
specialist is recommended for further evaluation and to
determine if surgical intervention is needed. Because of the
forces acting on the metacarpal and the high likelihood of
displacement, surgery is often indicated for fractures with more
than minimal displacement [4,5].

Conservative Management.

Conservative management is typically reserved for minimally
displaced fractures where the joint alignment is nearly
anatomical. For these cases, closed reduction followed by
prolonged immobilization in a thumb spica cast can be effective.

Closed Reduction and Immobilization.

Closed reduction involves manipulation of the thumb under
fluoroscopic guidance to align the metacarpal. The reduction
is performed by applying traction along the thumb’s axis
while simultaneously pushing the metacarpal shaft toward its
anatomical position. Fluoroscopy allows real-time visualization
of the fracture alignment, ensuring optimal positioning before
immobilization. Following reduction, the thumb is immobilized
in a thumb spica cast for approximately 4 to 6 weeks. Regular
follow-up radiographs are taken to monitor the fracture
alignment and to confirm that displacement has not recurred [6].

Outcomes and Limitations of Conservative Management.

Conservative treatment has shown success for fractures with
minimal displacement; however, the constant pull of the APL
muscle increases the risk of secondary displacement, even
after successful initial alignment. This risk makes conservative
management less suitable for active patients or fractures
with more than 2-3 mm displacement. Studies indicate that
while conservative management can be effective, a higher
incidence of complications, such as post-traumatic arthritis
and joint instability, has been observed in cases where residual
displacement was not adequately controlled [1,3,6].

Operative Management.

For displaced fractures or cases where closed reduction is
not sufficient, surgical intervention is typically recommended.
Operative options include closed reduction with percutaneous
pinning (CRPP), open reduction and internal fixation (ORIF),
and, in certain cases, arthrodesis.
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Closed Reduction with Percutaneous Pinning (CRPP).

CRPP is often chosen for fractures with moderate displacement,
where anatomical alignment can be achieved through closed
reduction.

Technique: Under fluoroscopy, the surgeon performs a closed
reduction by manipulating the thumb to restore joint alignment.
Once alignment is achieved, 1 or 2 K-wires are introduced
percutaneously to hold the metacarpal in place. The wires are
typically placed through the metacarpal base and trapezium or
through both fragments, stabilizing the joint.

Advantages: CRPP is minimally invasive, reducing the risk of
infection and soft tissue damage associated with open surgery.
This technique is often favoured for its shorter recovery time
and lower complication rate compared to ORIF.

Drawbacks: The primary limitation of CRPP is that the fixation
strength may not be adequate for high-demand patients, and
there is a risk of secondary displacement if the initial reduction
was not perfectly achieved. Additionally, pin-site infections and
wire migration are potential complications [1,4,7].

Open Reduction and Internal Fixation (ORIF).

ORIF is generally preferred for fractures with significant
displacement, comminution, or failed closed reduction. ORIF
provides greater stability and allows for direct visualization of
the fracture, enabling precise alignment and fixation.

Technique: ORIF involves a dorsal or radial incision at the
base of the thumb to expose the fracture site. After careful
reduction of the fragments, fixation is achieved using either
lag screws or a small plate and screws. If using lag screws, a
single cortical screw, usually 2.0-2.4 mm in diameter, is placed
across the fracture to compress and stabilize the fragments. For
comminuted fractures, a mini-plate is applied to achieve strong
fixation across multiple fracture lines .

Benefits: ORIF provides a high degree of stability, which is
particularly important in active or high-demand patients. This
method also allows for more controlled anatomical alignment,
reducing the risk of malunion and subsequent arthritis.

Drawbacks: ORIF is more invasive than CRPP and carries
a greater risk of soft tissue complications, including scarring
and infection. It also requires more extensive postoperative
rehabilitation to regain full thumb function [8].

Arthrodesis.

Arthrodesis, or joint fusion, is typically a last-resort procedure
reserved for patients with chronic instability, severe arthritis,
or failed prior surgeries. Arthrodesis sacrifices some thumb
mobility to achieve a pain-free, stable thumb base.

Procedure: The surgeon prepares the joint surfaces and then
uses screws or a plate to fuse the metacarpal and trapezium. The
thumb is positioned in slight abduction and opposition to allow
for maximum function while accommodating joint stiffness.

Benefits and Drawbacks: While effective for pain relief
and stability, arthrodesis limits thumb range of motion and is
generally considered only when other treatments fail [9].

Discussion.

Bennett’s fracture presents a unique challenge due to the
biomechanics of the thumb's carpometacarpal (CMC) joint. The
forces exerted by the abductor pollicis longus (APL) and the



stabilizing role of the volar beak ligament create a characteristic
fracture pattern that often requires surgical intervention to achieve
stable alignment and joint function. Conservative management
is limited to minimally displaced fractures, but the risk of
secondary displacement and joint instability often necessitates
surgical treatment. Closed reduction with percutaneous pinning
(CRPP) offers a minimally invasive option, providing good
outcomes for simple fractures. However, its effectiveness relies
on achieving and maintaining precise reduction. Open reduction
and internal fixation (ORIF) is the gold standard for complex or
significantly displaced fractures, offering superior stability and
long-term results. Emerging techniques, such as arthroscopic-
assisted fixation and bioabsorbable implants, aim to improve
outcomes by minimizing soft tissue damage and hardware-
related complications. Postoperative rehabilitation, including
structured hand therapys, is critical to restore thumb function and
prevent stiffness. Long-term outcomes are generally favourable
when anatomical alignment is achieved, but complications such
as arthritis and chronic pain remain concerns, emphasizing the
need for timely and precise treatment. Advances in imaging,
surgical tools, and biologics hold promise for further improving
management strategies [1,3,4,6,10].

Conclusion.

In conclusion, the management of Bennett’s fractures requires
a tailored approach that considers the fracture’s characteristics
and patient needs. Accurate diagnosis, appropriate imaging, and
timely intervention are critical to prevent complications and
ensure optimal recovery. While conservative treatment is an
option for minor displacements, operative management remains
the standard for displaced fractures, with ORIF providing the
most stable outcomes for complex cases. Future advances,
including improved imaging techniques and minimally invasive
procedures, may continue to refine the approach to treating
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Bennett’s fractures. The ultimate goal remains the same: to
restore pain-free, functional thumb movement, allowing patients
to regain normal hand use and quality of life.
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