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reproduce partial weight-bearing orders; in other words, when the therapist provides clear and

comprehensive orders of how much weight should put on the patient’s affected limb, this leads to
accurate weight bearing and good healing”
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Orthopedic rehabilitation is very important for ensuring the best outcomes of treatment for musculoskeletal
disorders and disabilities, especially in terms of hip fracture in old-aged patients.

This field of research attempts to maximize the use of biomechanics and biology to improve functional outcomes
and the overall well-being of patients.

Orthopedic rehabilitation is a very important part of every musculoskeletal care delivery system. This article
highlights recent research and advances in hip fracture in geriatric patients’ rehabilitation.

Hip fractures in older patients are one of the most common injuries; in the USA alone, in 2003, hip fracture
cases represented around 30% of all hospitalized cases [1]. Early postoperative improvement has been shown to
improve following early ambulation after hip surgery, and early mobility enhances early recovery. When therapists
use partial weight bearing, it helps early recovery [2].

Some degree of weight bearing is very important to activate osteoblasts and other cells responsible for bone
healing. Further complications may result from immobilization postsurgery. In an attempt to generate a maximum
mechanical environment at different stages of fracture healing, many studies prescribe partial weight bearing for
lower extremities after a period of nonweight bearing. Partial weight bearing includes increasing weight loading on
the limb progressively over time, which varies between patients based on the extent of the injury and the judgment
of the clinician [3].

Control of postoperative pain is a vital part of rehabilitation for ensuring patient safety [4].
Partial weight bearing is prescribed for patients following pelvic fracture to protect the healing of bone and/or

surgical constructs and provide a stimulus for bone growth. To date, the ability of patients to produce partial weight
bearing is attached to their ability to reproduce partial weight-bearing orders; in other words, when the therapist
provides clear and comprehensive orders of how much weight should put on the patient’s affected limb, this leads
to accurate weight bearing and good healing [5].

A study by Yu et al. [6] attempted to measure the ability of patients to reproduce partial weight-bearing orders
with the hand under foot, bathroom scale and verbal methods of instruction, as well as to determine the effect of
partial weight bearing on long-term clinical outcomes. This study concluded that partial weight bearing could not
accurately be reproduced with any of the weight-bearing techniques prescribed, which was supported by previous
evidence showing an inability to accurately reproduce partial weight-bearing orders.

Biomechanically, nonweight-bearing causes the effective center of gravity to move distally and away from the
nonsupporting leg. This increases abductor muscle forces, which results in joint compressive forces that are several
times the body weight [7].

Consequently, partial weight bearing or at least toe-touch weight bearing is favorable. The use of biofeedback
devices seems promising to support weight-bearing instructions. Smart steps and biofeedback devices could provide
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real-time feedback by enabling the therapist to determine accurately what is the weight bearing that can be applied
for the patient and when they can increase the weight-bearing load [8].

Accelerated rehabilitation following hip fracture comprises early unrestricted weight bearing and muscle strength-
ening. The effect of crutches, an orthotic garment and strapping system, TheraTogs and no walking aids over 3–
4 weeks on walking speed, trunk sway and muscle activity have been examined. All measured parameters increased
in the TheraTogs phase more than in the crutches or no-aids phases. This may be because muscle activity was
facilitated, enabling active support of recovering structures [9].

In an observational study, patients with hip fracture were monitored 1 day per week with the Feet B@ck system
during their admission and after 1 week. Outcome measures of the Feet B@ck system are steps, walking bouts
and loading rate. The study concluded that the loading rate is a sensitive weight-loading parameter for analysis of
dynamic weight loading during rehabilitation in old patients with hip fractures and this parameter correlates with
clinical improvement [10].

Alternatively, aquatic therapy is an ideal method for early mobilization, allowing graduated increase in lower
extremity weight bearing due to a decrease in displacement with depth of immersion. Since the water provides a
partial weight-bearing environment, upper extremity muscle mass is not required to protect the lower extremity [9].

To make predictions for the most effective method for partial weight bearing, we must discuss partial weight-
bearing training in terms of two questions that deserve attention:

� What limitations in weight provide the best clinical improvement?
� What is the best method to train patients to comply with weight-bearing instructions?

Weight-bearing loads are partially affected by the surgeon’s choice of a conservative approach to weight bearing
with respect to patient tolerance.

Adequate training needs to be initiated before we can expect that patients will comply with weight-bearing
instructions, considering pain and fatigue. Thus, in order to better determine the proper ambulation of patients
following pelvic fracture, researchers need to better define weight-bearing classifications and find improved methods
to rehabilitate patients.

Physical therapists commonly train patients to comply with weight-bearing instructions, utilizing clinical tech-
niques as well as devices that can include scales, biofeedback systems and force plates.

Future research should focus on defining the suitable quantity of partial weight bearing and the best way to
use biofeedback devices and include the investigation of outcomes of weight-bearing strategies. With the best-
designed studies, this area of research has the potential to improve care for the large majority of lower extremity,
weight-bearing orthopedic patients.

Financial & competing interests disclosure

The author has no relevant affiliations or financial involvement with any organization or entity with a financial interest in or financial

conflict with the subject matter or materials discussed in the manuscript. This includes employment, consultancies, honoraria, stock

ownership or options, expert testimony, grants or patents received or pending, or royalties.

No writing assistance was utilized in the production of this manuscript.

Open access

This work is licensed under the Creative Commons Attribution 4.0 License. To view a copy of this license, visit http://

creativecommons.org/licenses/by/4.0/

References
1. DY CJ, McCollister KE, Lubrasky DA, Lane JM. An economic evaluation of a systems-based strategy to expedite surgical treatment of

hip fractures. J. Bone Joint Surg. Am. 93(14), 1326–1334 (2011).

2. Pashikhant L, Von Ah D. Impact of early mobilization protocol on the medical – surgical inpatient population: an integrated review of
literature. Clin. Nurse Spec. 26(2), 87–94 (2012).

3. Schene D, Wu SM, Milkadze AS et al. Discriminative ability and predictive validity of the timed up and go test in identifying older
people who fall: systematic review and meta-analysis. J. Am. Geriatr. Soc. 61(2), 202–208 (2013).

4. Vasarhelyi A, Baumert T, Fitsch C,Hopfenmüller W, Gradl G, Mittlmeier T. , Partial weight bearing after surgery for fractures of the
lower extremity – is it achievable? Gait Posture 23(1), 99–105 (2006).

Future Sci. OA (2018) 4(1) future science group



Partial weight bearing in hip fracture rehabilitation Editorial

5. Kamel HK, Iqbal MA, Magallapu R, Mass D, Hoffmann RG. Time to ambulation after hip fracture surgery: relation to hospitalization
outcomes. J. Gerentol. A Biol. Sci. Med. Sci. 58(11), 1042–1045 (2003).

6. Yu S, McDonald T, Jesudason C, Stiller K, Sullivan T. Orthopedic inpatients’ ability to accurately reproduce partial weight bearing
orders. Orthopedics 37(1), e10–e18 (2014).

7. Van R, Pisters M, Vanwannseel B et al. Biofeedback in partial weight bearing: usability of two different devices from patient’s and
physical therapist’s perspective. PLoS ONE 11(10), e0165–e0169 (2016).

8. Manguire C, Sieben JM, Scheidhauer H,Romkes J, Suica Z, de Bie RA. , The effect of crutches, an orthosis TheraTogs and no walking
aids on the recovery of gait in patient with delayed healing post hip fracture: a case report. Physiother. Theory Pract. 32(1), 69–81 (2016).

9. Bakker A, Blokuis TJ, Meeks MD, Hermens Hj, Holtslag HR. Dynamic weight loading in older people with hip fracture. J. Rehabil.
Med. 46(7), 708–711 (2014).

10. Staurt AR, Doble J, Presson AP, Kubiak AN. Anatomic landmarks facilitate predictable partial lower limb loading during aquatic weight
bearing. Curr. Ortop. Pract. 26(4), 414–419 (2015).

future science group www.futuremedicine.com





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


