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Long-term Follow-up of Lisfranc Injuries
Treated With Open Reduction Internal
Fixation Patient-Reported Outcomes
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Abstract
Background: There remains a paucity of data regarding long-term patient-reported outcomes following Lisfranc
injuries. We sought to collect long-term clinical outcome data following Lisfranc injuries using PROMIS Physical Function
(PROMIS-PF) and visual analog scale–foot and ankle (VAS-FA).
Methods: A chart review was performed to identify all patients who had surgical treatment of an acute Lisfranc injury at our
institution from 2005 to 2014. Of the 45 patients identified, we were able to recruit 19 for a follow-up clinic visit consisting of
physical examination, administration of questionnaires addressing pain and medication usage, radiographs, and completion of
outcome surveys including PROMIS-Physical Function and visual analog scale–foot and ankle.
Results: There were 14 female and 5 male patients enrolled in the study with a mean time of 6.25 years from the time of
injury. Within this cohort, the mean PROMIS-PF score was 52.4+8.2 and the mean VAS–foot and ankle score was
76.6+22.3.
Conclusion: We report satisfactory long-term patient-reported outcomes using PROMIS-PF and VAS-FA.
Level of Evidence: Level III, retrospective cohort study.

Keywords: Lisfranc injuries, midfoot trauma, foot and ankle surgery, open reduction and internal fixation, patient-reported
outcomes, PROMIS, trauma

Introduction

Accounting for nearly 0.2% of fractures, Lisfranc injuries

are a rare but noteworthy cause of midfoot pathology.2

Fifty-eight percent of these injuries occur in polytrauma

patients, further complicating the evaluation.15 Moreover,

it has been found that 20% of Lisfranc injuries are misdiag-

nosed or completely missed at first presentation.5,15 As a

consequence, significant morbidity and disability can occur

because of Lisfranc injuries.

The mechanism of injury often involves an axial load on

the foot or sudden plantarflexion combined with a rotational

force, often as a result of fall from height or motor vehicle

accident.6 Lisfranc injuries can be described as bony, liga-

mentous, or both. Numerous classification systems have been

developed to describe the disruption of the joint complex.7,15

However, it must be noted that these classification systems

are useful in describing the radiographic morphology of

the injury but have not been shown to correlate with

outcomes.12,15

Numerous measurement systems exist that attempt to

quantify subjective clinical outcomes into a numerical score

that can be measured and compared. Pertaining to the foot,

these outcome scores include but are not limited to the

American Orthopaedic Foot & Ankle Society (AOFAS), Foot

Function Index, Foot and Ankle Outcome Score, Foot and
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Ankle Ability Measure, visual analog scale–foot and ankle

(VAS-FA), and Lublin Foot Functional Score.12,16,18,22,24

Owing to the relative rarity of Lisfranc injuries in addition

to challenges faced in data collection for traumatic orthopedic

injuries, there is a paucity of outcomes literature on Lisfranc

injuries.

The Patient-Reported Outcomes Measurement Informa-

tion System (PROMIS) was developed by the National Insti-

tutes of Health as a means of standardizing patient-reported

outcomes related to social, mental, and physical health. This

consists of a computerized adaptive testing (CAT) system

that converts raw data into a standardized score with a mean

of 50 and a standard deviation (SD) of 10. This score has

been validated in numerous and varying patient cohorts.4,10

Though the treatment of Lisfranc injuries is variable and

includes but is not limited to closed reduction and percuta-

neous pinning, open reduction and internal fixation (ORIF),

and primary arthrodesis (PA),1,12,16,24 the purpose of this

study was to present long-term PROMIS-PF and VAS-FA

scores in patients with Lisfranc injuries after ORIF. We

hypothesized that following surgically treated Lisfranc

injury, long-term patient-reported outcomes will represent

a significant decrease in physical function as well as

increased pain.

Methodology

A retrospective chart review was performed of all skeletally

mature patients who were consecutively treated surgically for

a Lisfranc injury at our institution between 2005 and 2014.

Patients were excluded if they were <18 or >65 years of age or

had an open fracture, concurrent fracture or dislocation of the

contralateral extremity, injuries treated with absorbable

screws, previous ipsilateral foot trauma or surgery, peripheral

vascular disease, peripheral neuropathy, and/or rheumatoid

arthritis. Patients with contralateral-sided lower extremity

injuries were excluded to best compare postoperative

outcomes as rehabilitation processes vary significantly

among those with bilateral injuries. The study was approved

by our institution’s Internal Review Board (IRB no.

HUM00097838). Funding was provided by an internal grant.

After identifying 45 patients who met our inclusion criteria

and had a minimum of 6 months of follow-up, we attempted to

recruit these patients via standardized letters and phone calls.

Electronic medical records were used to identify interval

between injury and surgery, and interval between injury and

most recent follow-up. Of the 45 patients, we were able to

recruit 19 for an interval follow-up clinic visit. These visits

consisted of clinical examination, questionnaires regarding

pain and medication usage, 3-view weightbearing radio-

graphs of the affected foot, and completion of outcome sur-

veys, VAS-FA scores, and PROMIS-PF. VAS-FA scores

were then subcategorized into scores depicting function

(VAS-Function), pain (VAS-Pain), and other (VAS-Other).

Descriptive and inferential statistics were analyzed using

SPSS, version 22.0 (IBM, Armonk, NY). The demographic

and clinical characteristics were described by using raw

counts, measures of central tendency (mean and standard

deviation, proportions, and measures of data dispersion

(eg, 95% confidence intervals where appropriate in the

regressions). We evaluated the data for normality (ie,

z scores, histograms, skewness, and kurtosis).

Results

There were 14 female and 5 male patients who were enrolled

in the study with an average age of 41.6+12.4 years (range

23-60 years) at the time of injury. The mean time to follow-up

was 6.25 years (range 3.1-10 years). No patients had previous

foot trauma or surgery in their lower extremity. Two patients

sustained purely ligamentous injuries, 12 patients sustained

metatarsal base fractures, and 5 patients sustained a combi-

nation of injuries (“other” category). Ten patients had a

low-energy mechanism whereas 9 had a high-energy

mechanism of injury—either motor vehicle accident or fall

from significant height >6 ft (Table 1). Five (26%) patients

were noted to have minimal subluxation (<2 mm) on initial

radiographs. Six different board-certified orthopedic sur-

geons from a single institution operated on the patient group.

Time from injury to surgery averaged 19.1+15.6 days with a

range of 6-77 days. In the cohort of 19 patients, 14 underwent

transarticular screw fixation, 2 underwent dorsal bridge plat-

ing, 2 underwent both transarticular screw fixation with dor-

sal bridge plating, and 1 underwent a combination of fixation

using both dorsal plating and the use of 2 transarticular

screws. Anatomic reduction was achieved in all but 4 of the

patients (15/19, or 79%). Fifteen patients had an additional

Table 1. Patient Characteristics and Demographics.

Frequency, n (%) or
Mean (SD)

Males 5 (26.3)
Females 14 (73.7)
Age, y, mean + SD 41.6+12.4
Obese (BMI >30) 5 (26.3)
Smoker 5 (26.3)
Diagnosis of depression 4 (21.1)
Injury type

Purely ligamentous 2 (10.5)
Base 12 (63.2)
Other 5 (26.3)

Mechanism of injury
Low energy 10 (52.6)
High energy 9 (47.4)

Time from injury to fixation, d,
mean + SD

19.5 + 15.6

Fixation type
Transarticular screw 14 (73.7)
Dorsal bridge plate 2 (10.5)
Both (screw and plate) 2 (10.5)
Other 1 (5.3)

Abbreviation: BMI, body mass index.
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procedure for removal of hardware between 19 and 152 days

after their index surgery; as shown in one patient in Figure 1C

and D. There were several complications within the study

group (Table 2). Two patients developed a deep vein throm-

bosis after the index procedure. During follow-up, 2 patients

had examination and radiographic changes indicative of

arthritis, with one having metatarsalgia and the other encoun-

tering screw loosening.

The mean PROMIS-PF score was 52.4+8.18, the mean

VAS-Foot and Ankle score was 76.6+22.3, the mean

VAS-Function score was 79.7+22.1, the mean VAS-Pain

score was 79.5+26.0, and the mean VAS-Other score was

70.9+22.8 (Table 3). Similar results were obtained for

VAS-FA with P < .05.

Discussion

We sought to expand on the literature of Lisfranc injury out-

comes, specifically using PROMIS-PF and VAS-FA scores.

Particular to lower extremity injuries, PROMIS scores have

proven to have greater reliability, validity, and dimensionality

compared with 36-Item Short Form Health Survey—a generic

outcomes instrument.10 Further, the VAS-FA was created as a

means of assessing purely subjective outcomes specific to

foot and ankle patients.17 After analyzing 19 patients who

sustained such injuries, we found that the mean

PROMIS-PF score was 52.4 + 8.18, suggesting that our

patient cohort did no worse than the general population. How-

ever, the mean VAS-FA score in our cohort was 76.6+22.3,

signifying a possible element of impairment from the injury

but not quite at the level found by Stüber et al, albeit not in a

directly comparable patient cohort.21 To our knowledge, this

is the first reporting of patient PROMIS-PF and VAS-FA

scores during long-term follow-up of Lisfranc injuries.

Treatment of Lisfranc injuries can range from observa-

tion and nonoperative management, closed reduction and

percutaneous pinning, ORIF, and PA in select circum-

stances.1,12,16,24 There have been many studies analyzing

differences in outcomes pertaining to management of these

injuries. It has been found that worse outcomes are associ-

ated with more severe injuries.13 The type of fixation, in

particular, has also been a topic of great interest. One group

looking at active-duty military population found that not

only did ORIF not result in earlier return to duty over PA,

but timing of surgery did not result in a difference in out-

comes either.8 Moreover, a large systematic review with

193 patients found no difference between ORIF and PA.19

Furthermore, Henning et al9 found no difference in patient

satisfaction after long-term follow-up. Finally, Qiao et al16

found no statistical difference in American Orthopaedic Foot

Figure 1. Standing injury, short-term and long-term postoperative
radiographs of patient with Lisfranc injury in study. Standing
(anterior-posterior) radiographs illustrating (A) day of injury;
(B) 2 months status post open reduction internal fixation;
(C) 8 months postoperation status post removal of hardware;
(D) approximately 10-year follow-up.

Table 2. Complications.

Complication Type Frequency, n (%)

Deep vein thrombosis 2 (10.5)
Posttraumatic arthritis 2 (10.5)
Screw loosening 1 (5.3)
Metatarsalgia 1 (5.3)

Table 3. Patient-Reported Outcomes.

Mean + SD

PROMIS-PF 52.4 + 8.18
VAS-Foot and Ankle 76.7 + 22.3
VAS-Function 79.7 + 22.1
VAS-Pain 79.5 + 26.0
VAS-Other 70.9 + 22.8

Abbreviations: PROMIS-PF, Patient-Reported Outcomes Measurement
Information System Physical Function; VAS, visual analog scale.
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& Ankle Society, 36-Item Short Form Health Survey, and

VAS scores when comparing ORIF and arthrodesis.

Although the modes of treatment are numerous, the most

important factor in predicting long-term outcomes has been

shown to be the adequacy of reduction.16,23 A large retrospec-

tive study found that nonanatomic reduction was a significant

risk factor for developing posttraumatic osteoarthritis.11

Despite this, another study found that anatomic reduction still

resulted in poor American Orthopaedic Foot & Ankle Society

midfoot scores.23 Furthermore, early treatment has been

shown to provide better outcomes than delayed treatment.22

Complications post injury include midfoot arthritis,

chronic pain, and pes planus, of which arthritis is the most

common.2 The development of osteoarthritis does not

always require treatment, even when symptomatic; one

study found that of 33 patients with symptomatic arthritis,

only 4 patients had a secondary procedure.3 Moreover, the

treatment of arthritis and related pain remains controversial,

whether it be ORIF or arthrodesis.3,20 The matter is further

complicated as the extent of radiologic arthritis does not

correlate with patient clinical scores.14

There were several limitations with our study. As with any

retrospective study at a single institution, there is a possibility

for selection bias. Moreover, those who agreed to return for

follow-up examination may misrepresent the entire sample;

however, this limitation is commonplace in studies of this

type. The method of fixation was surgeon and situation depen-

dent. There were also confounders, namely, those patients

who did not have adequate follow-up. The time from injury

to follow-up introduces the possibility of recall bias. More-

over, the small cohort size of 19 patients may have resulted in

the limited power of results. Other issues were avoided with

the use of a validated outcome scores (PROMIS and

VAS-FA). Owing to the lack of literature, we were not able

to compare our PROMIS-PF and VAS-FA scores to other

studies. In the future, we hope to increase the patient cohort

analyzed and thus widen the applicability of these results.

Conclusions

We report satisfactory long-term patient-reported outcomes

using PROMIS-PF and VAS-FA in this relatively small cohort.
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Gągała J. Comparison of treatment results of acute and late

injuries of the Lisfranc joint. Acta Ortop Bras. 2013;21(6):

344-3446.

23. Teng AL, Pinzur MS, Lomasney L, Mahoney L, Havey R.

Functional outcome following anatomic restoration of tarsal-

metatarsal fracture dislocation. Foot Ankle Int. 2002;23(10):

922-926.

24. Vosbikian M, O’Neil JT, Piper C, Huang R, Raikin SM. Out-

comes after percutaneous reduction and fixation of low-energy

Lisfranc injuries. Foot Ankle Int. 2017;38(7):710-715.

Walley et al 5


	Long-term Follow-up of Lisfranc Injuries Treated With Open Reduction Internal Fixation Patient-Reported Outcomes
	Introduction
	Methodology
	Results
	Discussion
	Conclusions
	Ethical Approval
	Declaration of Conflicting Interests
	Funding
	ORCID iDs
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


