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but symptoms were worse with weight bearing. He was
an otherwise healthy and fit amateur triathlete. A clinical
examination revealed bilateral ankle swelling, which
was slightly larger on the left side, and pain to palpation
along both medial malleoli. The range of motion was
reduced in both ankle joints.

We performed anteroposterior and lateral X-rays of
both ankles which appeared normal (Fig. 1).

According to the clinical examination and X-rays, the
patient was sent home with a prescription for an oral
nonsteroidal anti-inflammatory drug and with the diagno -
sis of muscle sprain.

After fifteen days he was again seen at the emergency
traumatology clinic still complaining of bilateral ankle
pain, simple analgesia did not help. Both medial malleoli
were swollen and painful on palpation, more on the left
side. He was able to fully weight bear on the right lower
extremity and partially weight bear on the left lower ex-
tremity. 

We repeated the X-rays which now showed bilateral
tibial stress fractures (Fig. 2). Laboratory reports did
not show any abnormalities. Below-knee backslab for
left lower extremity was applied, the patient got low
molecular weight heparin protection, crutches, and in-
struction not to weight bear on the left side and partially
weight bear on the right lower extremity. 

Regular follow-ups at the outpatient clinic every two
weeks were performed. The patient was pain-free. After
five weeks below the knee back slab was removed and
additional X-rays were performed. The fracture of the
right tibia was healed and callus formation was seen in
the left tibia (Fig. 3). 

INTRODUCTION

Stress fractures result from excessive, repetitive loads
on the bone, which can cause an imbalance between
bone resorption and formation. An abrupt increase in
the duration, intensity, or frequency of physical activity
without adequate periods of rest may lead to an escalation
in osteoclast activity. During periods of intense exercise,
bone formation lags behind bone resorption. The exact
mechanical phenomenon responsible for initiating stress
fractures remains unclear. Another factor that can also
cause stress fractures is physiologic stress on bones
weakened by metabolic disease (2, 4).

Stress fractures are common injuries presenting in
athletes. The incidence in general population is estimated
to be a little less than 1%, while it can be as high as
15% in runners (6). 

The most common locations for stress fractures are
weight-bearing bones of the lower extremities: tibia,
tarsal, metatarsal bones and fibula (3, 7). Even though a
tibial stress fracture is one of the most common locations,
the development of bilateral stress fracture is relatively
uncommon (11).

In our case, we present an unusual case of a 40-year-
old triathlete who was examined at the emergency trau-
matology clinic due to pain in both distal tibias which
appeared simultaneously after running. 

CASE REPORT

A 40-year-old man was seen at the emergency trau-
matology clinic complaining of bilateral ankle pain
which started simultaneously during running. There was
no history of trauma. After running he was able to walk,
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SUMMARY

Stress fractures are common injuries in athletes. They result from excessive, repetitive loads on the normal bone which
can cause an imbalance between bone resorption and formation, because during periods of intense exercise, bone formation
lags behind bone resorption. The most common locations for stress fractures are weight-bearing bones of the lower
extremities. This kind of injuries can easily be missed because they usually do not follow an acute injury in a fit young athlete,
and plain radiographs usually appear normal.

In this paper, a case of an amateur triathlete who suffered from a bilateral distal tibial stress fracture is presented.

Key words: stress fracture, tibia, bilateral, distal tibia.

156_158_majstorovic  11.4.19  11:35  Stránka 156



157/ Acta Chir Orthop Traumatol Cech. 86, 2019, No. 2 CASE REPORT
KAZUISTIKA

In the meantime, a measurement
of bone density was performed which
showed osteopenia. We prescribed 
vitamin D supplements. The patient’s
symptoms resolved and function has
returned to normal after seventeen
weeks. Fractures were healed (Fig. 4).
He was pain-free, able to fully weight
bear and also run.

DISCUSSION

The pathogenesis of stress fractures
is multifactorial. Several factors such
as female gender, low vitamin D
levels, alcoholism, cigarette smoking,
high levels of parathormone, low
bone density, lower lean and higher
fat mass, body mass index, foot
anomalies, etc. play a role in this
pathology (1, 10, 15). We can dis-
tinguish from fatigue stress fractures
(abnormal load on normal bone) and
insufficiency stress fractures (normal
load on abnormal or osteopenic bone)
(8). It is important to have a high
level of suspicion of a stress fracture
when we check on a patient who
presents with bone pain after an in-
tense physical training or after
new/unusual activity (9, 13). Early
X-rays of a stress injury can be ini-
tially completely normal therefore
more specific and sensitive diagnos-
tics must be performed. Bone scintig-
raphy is highly sensitive, but has
the potential for false positive. How-
ever, MRI provides high sensitivity
and specificity in stress fractures
and also benefits of being able to
evaluate the surrounding soft tissues
(5, 8, 14). One important point in
stress fractures is that it can also be
seen in elderly and the mechanism
is the same as in younger patients.
However, the poor bone quality re-
duces the entity of the stimulus nec-
essary to produce fracture and low
energy trauma is often enough (12).

In conclusion, sudden pain after
physical activity with no history of
trauma and normal X-ray images
should be a trigger for considering
a stress fracture and further diag-
nostics (MRI). In our case we did
not suspect a stress fracture and that
is why further imaging was not per-
formed. If MRI imaging would 
have been done at the first visit of
the patient and the correct diagnosis 

Fig. 3. X-rays after 5 weeks.

Fig. 4. X-rays after 17 weeks, fractures were healed.

Fig. 2. Repeated X-rays showed bilateral tibial stress fractures.

Fig. 1. AP and lateral X-rays appeared normal.
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established, the therapy would stay conservative but the
patient would probably be able to full weight bear
without pain a few weeks earlier. Even though stress
fractures are usually treated with offloading of the
injured limb, analgetics, and some short-term immobi-
lization, they should be diagnosed properly and in some
cases also treated surgically. 

References

1. Beck BR, Rudolph K, Matheson GO, MD, Bergman AG, Norling
TL. Risk factors for tibial stress injuries: a case–control study. Clin
J Sport Med. 2015;25:230–236.

2. Boden BP, Osbahr DC, Jimenez C. Low risk stress fractures. Am 
J Sports Med. 2001;29:100–111.

3. Brukner P, Bradshaw C, Khan KM, White S, Crossley K. Stress
fractures: a review of 180 cases. Clin J Sport Med. 1996;6:85–89.

4. Fayad LM, Kamel IR, Kawamoto S, Bluemke DA, Frassica FJ,
Fishman EK. Distinguishing stress fractures from pathologic
fractures: a multimodality approach. Skeletal Radiology. 2005;34:245–
259.

5. Greaser MC. Foot and ankle stress fractures in athletes. Orthop
Clin North Am. 2016;47:809–822.

6. Hulkko A, Orava S. Stress fractures in athletes. Int J Sports Med.
1987;8:221–226.

7. Iwamoto J, Takeda T. Stress fractures in athletes: review of 196
cases J Orthop Sci. 2003;8:273–278.

8. Matcuk GR, MahantySR, Skalski MR, Patel1DB, White EA,
Gottsegen CJ. Stress fractures: pathophysiology, clinical presentation,
imaging features, and treatment options. Emerg Radiol. 2016;23:
365. 

9. O’Neill BJ, Ryan K, Burke NG, Moroney PJ. BMJ Case Rep.
2014;10.1136/bcr-2014-205353.

10. Patel DS, Roth M, Kapil N. Stress fractures: diagnosis, treatment,
and prevention. Am Fam Physician. 2011;83:39–46.

11. Peris P, Monegal A, Martínez M, Guañabens N. Bilateral tibial
stress fracture presenting as painful edemas in lower limbs. 
J Bone Spine. 2006;73:557–559.

12. Scaglione M, Fabbri L, Dell’Omo D, Gambini F, Di Rollo F,
Guido G. A case of bilateral stress fractures in an old woman:
three years of pain. Clin Cases Miner Bone Metab. 2014;11:149–
152.

13. Sciberras N, Taylor C, Trimble K. Bilateral distal tibial stress
fractures in a military recruit. BMJ Case Reports.
2012;10.1136/bcr.01.2012.5563.

14. Spitz DJ, Newberg AH. Imaging of stress fractures in the athlete.
Radiol Clin North Am. 2002;40:313–331.

15. Yagi S, Muneta T, Sekiya I. Incidence and risk factors for medial
tibial stress syndrome and tibial stress fracture in high school
runners. Knee Surg Sports Traumatol Arthrosc. 2013;21:556–563.

Corresponding author:
Mile Majstorović
University Medical Centre Ljubljana
Department of traumatology
Zaloška cesta 7
1000 Ljubljana, Slovenia
E-mail: mile.majstorovic@kclj.si

156_158_majstorovic  11.4.19  11:35  Stránka 158



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /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 true
  /PreserveOPIComments false
  /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 72
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.31944
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /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 72
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.31944
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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 200
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUS <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CZE <>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


