Deakin Research Online

This is the published version:

Ashe, Maureen C., Khan, Karim M., Maffulli, Nicola, Alfredson, Hakan and Cook, Jill 2001,
Pathology of chronic achilles-tendon injuries in athletes, International sportmed journal, vol.
2, no. 4, pp. 1-11.

Available from Deakin Research Online:

http://hdl.handle.net/10536/DRO/DU:30009369

Reproduced with the kind permissions of the copyright owner.

Copyright : 2001, FIMS


http://hdl.handle.net/10536/DRO/DU:30009369

Int SporiMed J. 2001;2(4). © 2001 International Federation of Sports Medicine

Pathology of Chronic Achilles-Tendon
Injuries in Athletes

Maureen C. Ashe, Karim M. Khan, Nicola Maffuili,
Hakan Alfredson, and Jill L. Cook

Gveruse tendon conditions have traditionally been considered.to resuft from-an in==.

flammatory process and were treated as such. Microscopic examination of abnormal
Achilles-tendon tissues, however, reveals a noninflammatory degenerative process.
The histopathology found in surgical specimens in patients with chronic overuse Achii-
les tendinopathy and those with Achilles-tendon rupture are reviewed. Seminal stud-
ies suggest that so-cailed tendinitis is a rare condition that might occur occasionally
in the Achilles tendon in association with a primary tendinosis. These data have clini-
cal implications and require a review of the traditional classification of pathologies
seen in tendon conditions. The authors recommend that nomenclature be based on
histopathological findings rather than traditional hypothesis.

Key Words: Achilles tendinopathy, Achilies-tendon rupture, histopathology, collagen,
nomenclature, tendinitis
Key Points:
+ Overuse tendon conditions have traditionally been considered to result from an
inflammatory process and have been treated as such.

« |t is suggested that the term tendinopathy be used as a generic descriptor that
includes all pathologies that arise in and around tendons.

+ Exercise protocols that aim to promote coliagen repair might be the ideal thera-
peutic modality in this condition.

Introduction

Overuse tendon conditions have traditionally been considered to result
from an inflammatory process and have been treated as such. Microscopic
examination of abnormal tendon tissues, however, reveals a noninflam-
matory degenerative process."? New evidence suggests that so-called ten-
dinitis is a rare condition that occurs occasionally in the Achilles tendon in
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is transmitted from intracellular contractile proteins to extracellular
connective-tissue proteins (collagen fibrils). This region (with its complex
ultrastructure) is rarely affected by tendinopathy.

Light-Microscopic Appearance of Collagen

Normal tendons appear glistening white. Microscopy, however, reveals
dense, clearly defined parallel and slightly wavy collagen bundles. Col-
lagen has a characteristic reflective appearance under polarized light. Between
the collagen bundles, there is a fairly even but sparse distribution of cells
with thin wavy nuclei. There is an absence of stainable ground substance
and no evidence of fibroblastic or myofibroblastic proliferation. Tendon is
supplied by a network of small arteries oriented parallel to the collagen
fibers in the endotenon.*® Autonomic nerves innervate these blood vessels,
and this might play an important role in pathogenesis and tendon repair.®*°
The light-microscopic appearance of normal tendon is the key outcome
measure in studies of histopathology of overuse tendinopathies.

Histopathology Underlying
Achilles Tendinopathy

In this section, findings are reported with regard to patients with Achilles-
tendon problems not including clinical rupture, which are separate from
findings in patients with ruptured tendons, even though there is substan-
tial overlap in the pathologies underlying these 2 clinical conditions.

Achilles Tendinopathy Not Associated With Rupture

Histopathological study of symptomatic Achilles tendons reveals degen-
eration and a disordered arrangement of collagen fibers and an increase in
vascularity."® There are at least 6 subcategories of collagen degeneration
that have beeri described, but Achilles-tendon degeneration is usually either

Int SportMed J. 2001;2(4). © 2001 International Federation of Sports Medicine.

Figure T Anatomy-of a normat-tendon.” = - o



“auioIpaly sHodg Jo uoliesapad jeuoieussiul {002 @ “($)2:1002 ' PONHOAS Juf

¢z, "@suodsa1 Surresy 100d e pue sj[ed A10)
-UIWIBJUI JO AOUISE SNOLIND 3y} AQ PAZIIdI0BIRYD ssaoo1d aAneIBUSSap
e s1, Aypedourpue) S9[IYYY JIUOIYD Ul UOISA JOferr ay ], "SIOYI0M SO1JO pUE
sjuedpnied syods [euoneanal jo uoperndod e ut swo}dwAs uopual-sa|
-[yoy JIoj asmbaiaid e jou S snuousered ‘snyJ, ‘siuaned Io8unoA ‘aAn
-JB 2I0UI PAIpPNIS PUR J[as)i UOPUA a3} JO K3ojoyied 110da1 10U PIP ge [
10 1SIAY] TR 108] 93 Aq paure[dxa aq JYSTUI SAOULISHIP SSAYL, "suatufoads
UOPUSI-SAIYDY JO SALIes Tty Ut spjuousjered jo 30UPIAS OU A[emna
punoj Buisney Pue WONSY g.epgrrer SOHOS 10110 0) Te[nuis—ATuO ayen
-yt Azoyewwrepyur SIS e Yim uonersjiold Jemdsea pue ‘s1soiqy ‘uon
-I1oUBSap PIOINW PUNOJ ¢y, 39 ISIAY ‘UOURIered 311 03 1edsar yup
ceeze SURIA[SouTIRS00A[3 orydorpAy
O ISISUOD UDIYM ‘BOUEISQNS PUNOIS Je[[HIqIJIIUl PISeaidul pue SINpnns
15q1j uaSe[[00 pasl[e JO seale Yim puodsaiiod Suidews Tewrouqe Jo SeaIR
959U L, 7.0ppr SUOIB0I d10yd80dAY punosenn uo pue 1970z 1BUSTS paseasoul
se SurSewr YA U0 JUSPIAS ST UOTIRISUSZAP UOPUS)-SA[IYIY JO adAy syl
-amdnu Jo aouapiae didodsorewr Aue
MO ISNISAO UL UIDS ABoroysed TeONULPI 8Y} 198]Ja1 03 Ayredourpus)
pa[[ed 3q 9SaY} 1By} PAPUSWILIOdAI ST 71 310JoI1Y], -ammjdnl oYM S8SeD
aso1) 0 [ednIuap! pauretal AZojoyyedolsiy ) INq BNSST poAeiy palepioq
sysodap uniqy ‘A1e8ins je saxmdna fenred juspiae AJreordoosoroeu 13IM
spolqns uf ‘(7 em81) seppung Je[ieied [eULIOU 8Y3 JO SSO[ YIIM 3INONNS
Joquy-uadeyod ur a8ueyD SNOIAGO Ue portodaz *(s1eak gg 01 syauow ¢ 98ue)
syjuow g[ Jo uerpaw e Joj Agyedourpus) s3IV JO su8ts pue swoydwAs
Testsse Yy (Suruunt Ajremonsed ‘syr0ds [euorssajosduou ul paredonred
woyM JO 96 ) stuaned £97 Jo Apn)s srewpue] e ut ;Bursney pue Wonsy
18uans o[Isus) JaMO[ PUR ‘AJOTISE[ POSeaLddP Ajonlssaid
-o1d ‘wiSI[OqeISW JO 31eI MO] & Sey anssy J9P[0 o uoneIauadep Wolj Jud
-1111p AfreoiSojoydiout St oNssT) 9ANIBUUOD JO SurSe [eulloN ‘UOTRIOUDT
-9 JO 9OUBPIAS SN NGIYX® ‘PUBY [SYI0 Y} UO ‘S}NPE JOP[O JO SUOPURL,
7 9IMONNS UaZE[[0d Ul 3ealq Juenbasgns jo YSTI pasealoul 3¢ st pue Ayon
-sefe saso| YSusf [BUISHIO S)T JO % Uy} 2I10W O} Ajpayeadal paurerss ussq
SR 12y} UOpU R ‘SIoukRYMnNg 7 BrunIeypad Ay peonpul-ssioIexs pue ‘Kanf
~uy uorsnyzadei-erwayost wiolj Sunpnsal ‘ssjueyd uopus) paonpui-fesrper
~931] Jusnbasuod y)im erxodAy ansst) SPNIUT S "UOPUL) syredourpual
e jo stseusSoyred syl Yiim pIIBIDOSSE SIOIIBY Auews ale aIa(],
zizgrovst SUOP
-us) SA[IYOY eanelsuadap Ul ISOf OS[e SI $13qY uage[[0d JO JINPNIS
[EOTYOIRIRIY JTISIISIORIRYD B, ;' ANSST) UOPUL) 3 Ul pidif jJo uoneNUWINIIE
[euLIouqe Ue S| uonelsusFap prodi ‘Pasealdul ST a0URISqNs punoid ururess
~an[q-UeY "Sieqy usamiaq Jussard ssjonoeA pue sayored proonw a3re]
pUE [BULIOU UBY]) JOUUIL} dIB el S19q]] uaBe[[oo sjeaal Adodso1dT Y31y
“umolq Jo Aei8 aw0ddq pue ‘gouereadde anym Suruelstd [ewrIoU S 380]
‘ua1jos 0} UOIFa1 Padvje aY) SesNEed uonjesauadap prodniy , plodif 10 proonut

saunfuj UOpUS] -Sa) 11Dy JIIOILD 1B 18 dusY

>



-%

Ashe et al: Chronic Achilies-Tendon Injuries

w

Figure 2 Normal and abnormal tendon stained with hematoxylin and eosin. Note
the increased cellularity (bfue nuclei) and disorganized collagen in the tendinosis

tissue.

An important recent discovery indicates little biochemical evidence of
inflammation in degenerative tendon tissue. Using a novel in vivo
microdialysis technique first developed by Danish researchers for
peritendinous use,"* Alfredson et al. from Umea in northern Sweden,
performed intratendinous measurements (Figure 3) and showed that
glutamate levels were elevated in painful, degenerative tendon but found
no elevation in concentrations of inflammatory prostaglandin PGE2.#4

Figure 3 Microdialysis setup of Aifredson et al.*45 The microdialysis catheter has
been threaded through the tendon substance to obtain intratendinous readings.

Int SportMed J. 2001;2(4). © 2001 international Federation of Sports Medicine.
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Clinical Implications

Because of the data described here, it has been suggested that the term
tendinopathy'>%*! be used as a generic descriptor that includes all patholo-
gies that arise in and around tendons. Tendinitis, tendinosis, and
paratenonitis are specific examples of tendinopathy. Tendinitis refers to
painful overuse inflammatory conditions, whereas paratenonitis is an in-
flammation of the outer layer of the tendon (paratenon), regardless of
whether it is lined with synovium. Tendinosis, however, is collagen degen-
eration associated with increased ground substance (in the absence of in-
flammatory cells) and increased vascularity. :l"here isno evidence that clini-
cal examination can distinguish betweef¥ tendinosis-and tendinitis. A . -
classification of overuse tendon conditions is summarized in Table 1!

Table 1 Bonar's Classification of Overuse Tendon Conditions’

Pathologic Macroscopic

diagnosis pathology Histologic finding

Tendinosis Intratendinous degenera- Collagen disorientation, disorgani-
tion commonly caused by  zation, and fiber separation by in-
aging, microtrauma, or creased mucoid ground substance,
vascular compromise increased prominence of cells and

vascular spaces with or without
neovascularization, and focal
necrosis or calcification

Partial rupture ~ Symptomatic degeneration Degenerative changes as noted

or tendinitis of the tendon with vascular above with superimposed evidence
disruption, inflammatory of tear, including fibroblastic and
repair response myofibroblastic proliferation,

hemorrhage, and organizing
granulation tissue

Paratenonitis  Inflammation of the outer  Mucoid degeneration is seen in the
layer of the tendon (para- areolar tissue: a scattered mild
tenon) alone, whether or mononuclear infiltrate with or
not the paratenon is lined  without focal fibrin deposition and

by synovium fibrinous exudate
Paratenonitis  Paratenonitis associated Degenerative changes as noted in
with tendinosis  with intratendinous tendinosis, with mucoid degener-
degeneration ation with or without fibrosis and

scattered inflammatory cells in the
paratenon alveolar tissue

Int SportMed J. 2001;2(4). © 2001 International Federation of Sports Medicine.
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