EINDHOVEN
e UNIVERSITY OF
TECHNOLOGY

The Pellegrini-Stieda lesion of the knee

Citation for published version (APA):

Somford, M. P., Janssen, R. P. A., Meijer, D., Roeling, T. A. P., Brown, C. B., & Eygendaal, D. (2019). The
Pellegrini-Stieda lesion of the knee: an anatomical and radiological review. The Journal of Knee Surgery, 32(7),
637-641. https://doi.org/10.1055/s-0038-1666867

Document license:
TAVERNE

DOI:
10.1055/s-0038-1666867

Document status and date:
Published: 01/07/2019

Document Version:
Publisher's PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

* A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOl to the publisher's website.

* The final author version and the galley proof are versions of the publication after peer review.

* The final published version features the final layout of the paper including the volume, issue and page
numbers.

Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
* You may not further distribute the material or use it for any profit-making activity or commercial gain
* You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:

openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 16. Nov. 2023


https://doi.org/10.1055/s-0038-1666867
https://doi.org/10.1055/s-0038-1666867
https://research.tue.nl/en/publications/50141784-7e88-4587-ab4a-c2e7225375c3

Published online: 2018-07-10

Original Article

The Pellegrini-Stieda Lesion of the Knee:
An Anatomical and Radiological Review

M. P. Somford, MD, PhD'
C. Brown Jr, MD?

TDepartment of Orthopaedic Surgery, Rijnstate Hospital, Arnhem,

The Netherlands

2pepartment of Orthopaedic Surgery, Maxima Medisch Centrum,

Eindhoven, The Netherlands

R. P. A. Janssen, MD, PhD2 D. Meijer, MD3 T. A. P. Roeling, PhD*

D. Eygendaal, MD, PhD3-°

Address for correspondence M. P. Somford, MD, PhD, Department of
Orthopaedic Surgery, Rijnstate Hospital, Wagnerlaan 55, 6814 AD
Arnhem, The Netherlands (e-mail: mp_somford@hotmail.com).

3Department of Orthopaedic Surgery, Academic Medical Center,
University of Amsterdam, Amsterdam, The Netherlands

4Division of Surgical Specialties, Department of Anatomy, University
Medical Centre, Utrecht University, Utrecht, The Netherlands

SInternational Knee and Sports Medicine Centre, Abu Dhabi,

United Arab Emirates

6Department of Orthopaedic Surgery, Amphia Hospital, Breda,

The Netherlands

] Knee Surg 2019;32:637-641.

Abstract
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The Pellegrini-Stieda lesion is a calcification on the medial side of the knee. The origin
of this tissue is controversial. The purpose of our study is to investigate the origin of the
Pellegrini-Stieda lesion using conventional radiography as to recreate the circum-
stances in which Pellegrini and Stieda had to study this pathology. Six nonpaired fresh-
frozen cadaveric knees were used. A surgical approach to the medial side of the knee
was performed using the layered approach. The origin of the gastrocnemius muscle
(GM) (n = 3) or the superficial medial collateral ligament (sMCL) (n = 3) were marked
with a radio-opaque fluid. X-ray analysis was performed by measuring the distance from
the proximal part of the marking to the medial tibial plateau, multilayer views, and
comparison to the original X-rays by Pellegrini-Stieda. Two out of three markings in
both the GM and sMCL group were matched with the correct structure. The images
were digitally processed so that the osseous structures became partly transparent.
After overlaying the images, we found a random distribution of the markings. The
Stieda/GM group had no overlap of the markings at all. Compared with the original
images from the publications by Pellegrini and Stieda, no comparable position could be
found between the original lesions and the markings in our specimens. Conventional
X-ray of the knee could not reproduce a distinction between the sMCL and GM as origins
for the Pellegrini-Stieda lesion as suggested by Pellegrini and Stieda.

The Pellegrini-Stieda (PS) lesion is often interpreted as a
calcification of the origin of the medial collateral ligament
(MCL) of the knee.'™* The PS lesion is usually treated conserva-
tively. In selective cases, with symptomatic instability or persis-
tent pain, surgery may be indicated.” The origin of this lesion is
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reported to be either traumatic or due to repetitive microtrauma
to the MCL3®7 However, involvement of other surrounding
anatomic structures has also been suggested.®~'" Analysis of the
original publications by Stieda and Pellegrini reveals the that
they had already made a distinction between anatomical
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structures for the lesion.'>'3 Pellegrini described the origin of
the MCL of the knee as the location of the calcification.’>~1°

In contract, Stieda reported the calcification to be located
in the medial part of the origin of the gastrocnemius medial
head muscle (GM).'2

Therefore, the PS lesion might not entail one entity but
represent a spectrum of traumatic lesions resulting in an
ossification on the medial side of the distal femur.

The purpose of this study is to investigate the possibility of
multiple origins—and therefore multiple causes of the PS
lesion—by investigating the structures pointed out by Stieda
and Pellegrini using their same conventional radiography
technique. The choice to use only conventional radiography
is to recreate the circumstances in which these pioneers of
our profession performed their work.

Materials and Methods

Six nonpaired cadaver legs were used (5 left and 1 right
knees). No marked deformities or previous history of trauma
or surgery were present.

A medial approach of the knee and the structures under
investigation was performed by means of dissecting the skin
and subcutaneous fatty tissue by two experienced knee
surgeons. The origin of the superficial MCL (sMCL) and
gastrocnemius tubercle (origin of the medial head of the
GM)'® were exposed. The exact location was established in a
standardized fashion. First, the adductor magnus tendon was
identified and traced distally, revealing the adductor tuber-
cle. Starting from the adductor tubercle, the medial epicon-
dyle was identified by proceeding 12.6 mm distally and
8.3 mm anteriorly. From the epicondyle, the origin of the
sMCL was identified by proceeding 4.8 mm posteriorly and
3.2 mm proximally from the epicondyle. The medial gastro-
cnemius tubercle was identified by following the medial
head of the gastrocnemius'®'7 (~Fig. 1). After identification,
all structures were marked with pins.

The knees were randomly assigned to either the sMCL
(n =3) or GM (n = 3) group. A region of 1 cm was marked
around the origin of the SMCL of the knee or a region of 1 cm
from the origin of the medial head of the GM in the distal
direction, depending on the assigned group. The sMCL group
was to become the “Pellegrini” group and the GM the “Stieda”
group.

The cadaveric knee was placed on a regular X-ray table inan
anteroposterior (AP) fashion and the allocated structure (sMCL
or medial head of the GM) injected with undiluted barium
sulfate suspension (Micropaque 1,000 g/L barium sulfate,
Guerbet, Paris, France) (~Fig. 2). The region was infiltrated
with as much fluid as possible, leading to an average maximal
fluid mass of 1 to 1.5 mL. If the structure was not sufficiently
visible for analysis on the radiological image, additional fluid
was administered. The radiologic source was on the anterior
side of the knee and the receiver cassette placed underneath
the knee in a drawer specifically designed for this cassette.

Only the AP direction was used or comparison with the
original X-rays in the historical publications by Pellegrini and
Stieda.
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Fig. 1 Medial aspect of the knee, marked are the adductor tubercle
(blue), medial epicondyle (green), superficial medial collateral liga-
ment (sMCL) insertion (black), and the medial gastrocnemius tubercle
(white).

Fig. 2 Approximate area of barium sulfate infusion, marked with a
blue surgical pen.

Comparison of Specimens

The radiological images were digitally analyzed and com-
pared with the original X-rays/image of the cases described
by Pellegrini and Stieda.'?'® The images were blinded to the
analyzer.
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Fig. 3 Original images reproduced with permission from the key
publications by Stieda'? and Pellegrini."3

For reason of better reproducibility, the distance between
the most proximal part of the contrast-marked region to the
medial tibial plateau was determined. The proximal part was
chosen as to decrease the risk of wrong measurements
because of (unwanted) extravasation into the marked struc-
ture or surroundings. It creates a fairly straight line that can
easily be measured. This way two groups were formed based
on the measured distances. The cadaveric knees that were
marked were compared with the original Pellegrini and
Stieda X-rays. The observer only knew that in three knees
the sMCL (Pellegrini) was marked and that in three other
knees the GM (Stieda) was marked. Based on comparability
to the original images, the observer allocated each cadaveric
knee to either the sMCL or the GM group.

Afterwards, it was revealed which structure was marked
in each cadaveric knee.

By digitally coloring the structures in the X-rays, both the
groups where the GM was marked and the group where the

~ STIEDA (GM)

Fig. 4 Overlays of colored images, three samples each.
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sMCL was marked could be compared by layering these on
top of each other and comparing the distribution of the
sulfate suspension (=Fig. 3). Anatomical landmarks (top of
the fibula, the notch, and the lateral and medial condyle)
were used for overlap of the images.

Comparison of Specimens with the Original Images by
Pellegrini and Stieda

The measuring method as described in the former paragraph
was also applied to the original images. In the case of the
original Pellegrini image, there are two visible calcifications.
The most proximal part of the distal calcification as seen on
the X-ray was used (~Fig. 4).

In the original images of Pellegrini and Stieda, we mea-
sured the distance from the proximal part of the lesion to the
medial tibial plateau. This way they could be compared with
the cadaveric knees. It was established whether there was a
comparability of these distances, since the groups are too
small to measure correlation.

Results

Comparison of Specimens
The results of the measurements are presented in =Table 1.
There was a match in 66% of the knees (2 out of 3) in each
group. This meant that 2 out of 3 knees with a marked sMCL
were put in the sMCL group and one in the GM group. The
average distance in the group thought to contain sMCL
marked knees was 33.2 mm (range, 30.2-39.0). In the group
though to contain GM marked knees the average measured
distance was 44.0 mm (range, 35.9-51.3).

The results from overlying the images are shown
in =Fig. 3. A relative equal distribution in the Pellegrini
group and a more diverse distribution in the Stieda group

PELLEGRINI (MCL)
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Table 1 Distances measured from top of marking to the medial
tibial plateau and assigned group

Specimen | Distance Assigned | Actual group
measured (mm) | group

Pellegrini | 39.4 N/A MCL

Stieda 53.6 N/A GM

| 51.3 GM GM

1 30.2 sMCL sMCL

1l 39.0 sMCL sMCL

\Y 359 GM sMCL

\Y 44.7 GM GM

W 304 sMCL GM

Abbreviations: GM, gastrocnemius muscle; sMCL, superficial medial
collateral ligament.
Note: Matches are given in bold.

was found. Since there appeared to be no overlap in the GM/
Stieda group, quantification of this distribution was not
considered reliable.

Comparison of Specimens with the Original Images
The overlays were optically compared with the original
images (=Fig. 4). The original lesions were found to start
more proximal (Stieda) or distal (Pellegrini) than in the
specimens of this study. There was poor similarity of the
marked structure in specimens with the calcification in the
original images.

Discussion

Conventional X-ray of the knee could not reproduce the
historic distinction between the sMCL and GM as origins
for the PS lesion as suggested by Pellegrini and Stieda. Their
precise descriptions are as follows:

Pellegrini stated: “Surgery on 30th April 1905: we opened the
ossification and the tumor is visible that it began from the
epicondyle, which adheres and goes down along the tibial
collateral ligament of the knee. With the chisel blows are given
on the top of the tumor adherent to the epicondyle, removing
even athinlayer of bone of the femur, then with the scissor we cut
the distal end of the tibial collateral ligament keeping a certain
distance from the end of ossification.”'? Stieda stated: “Thus it
concerns in the described preparation without a doubt a rupture
of the upper part of the internal epicondyle and we may well
suppose also in our clinically observed cases the analogue injury,
especially since the position of the shadow in the X-ray fits more
with a tearing of the muscle insertion (upper portion of the
internal epicondyle) than with a tear of the insertion of the inner
sideband (lower portion of the internal epicondyle). Furthermore
it is an interesting question, whether the projection comes off by
direct force or because of muscle pull.”?

There are some limitations to this study. The first is the
limited number of studied specimens. A larger amount could
have given more reliable results. The method of injection has
not been validated. However, in performing the technique, the
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region of interest as marked could be infiltrated without
visible excess extravasation outside of this region. If there
was extravasation into the marked structure, the method of
measuring from the origin of the structure should minimize
the effect on the results. Furthermore, it might be questionable
whether the exact X-ray setup was used in this study com-
pared with the past technique by Stieda and Pellegrini. This is
due to the evolving technique since the first X-rays as well as
due to the lack of detailed information of the X-ray settings and
technique used in their historic publications. It might be
argued that specific location of the origins of the femoral
sMCL and GM insertions can more easily be reproduced by
additional X-ray views or different imaging techniques such as
magnetic resonance imaging (MRI). Considering the aim of this
study to investigate the reproducibility of two possible ana-
tomic lesions for a radiographic PS lesion as suggested by
Stieda and Pellegrini, in this study we chose to limit this to a
comparable radiographic technique as presented in their
historical publications. Addition of MRI would have given
more accurate imaging but by method of dissection and
identification of the structures the question was not whether
the right structure was injected but whether the resulting
image was comparable to the originals presented by Stieda and
Pellegrini.

Although the location of the origin of sSMCL and GM is
reported to be very reproducible ennentomically,16'17 this study
showed that marking either the SMCL or GM origin did not
result in reproducible imaging by the radiography technique of
their historical publications.1 213 By using conventional radio-
graphy, it is not possible to distinguish reliably different
structures where the calcification might have originated.
This may be attributed to the fact that the structures in the
cadaver specimens were not injured. Secondary to the
mechanism of injury in PS lesions, swelling or hematoma
may displace the injured ligament or tendon and subsequently
the calcification that can be viewed on X-ray. This notion was
also raised by other authors. Mendes et al performed MRIs of
the PSlesion and divided them into four types.® Although these
four types are distinct in their radiological appearance, no
definitive anatomical origin could be related to each type,
which confirms the findings of this study. They also found that
the MCL could be partially torn or even normal with the PS
lesion. As such, one might postulate that the contrast injec-
tions without detaching the sMCL of GM insertions on the
femur in this study should be able to replicate the findings by
Pellegrini and Stieda. In another MRI study, McAnally et al
hypothesized that periosteal stripping could be the cause of
the PSlesion on the medial side of the knee.'® This would mean
no specific structure might give rise to a PS lesion as well,
which was not investigated in this study.

The debate on the origin of the PS lesion remains lively.
Recent studies suggest other possible origins of the PS lesion,
such as the adductor magnus muscle or the medial patello-
femoral ligament, in additional to the sMCL.219 Both Niitsu
et al and Wang and Shapiro found the lesion to be located in
the MCL upon surgery, but the latter authors reported it to be
located in the deep MCL while the former authors reported it
to be located in the sMCL.'®?? Other authors did not find
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lesions to be related to any structure upon surgical removal,
adding more confusion to the origin of the PS lesion.?'-??

MRI or surgery may be the most reliable way of establish-
ing the origin of the calcification on the medial side of the
knee. Since clinical relevance is low and surgery not always
warranted in cases with asymptomatic lesions, MRI seems to
be the most promising method of further research into the
origin of the PS lesion. In this study, the proximal part of the
anatomic contrast marking was deemed to be a reliable
location as proximal margin for measurement in relation
to the medial tibial plateau on the AP X-ray. The structure
originates proximally and is directed distally in both the
sMCL and the GM. When comparing the distances measured
in this manner, no clear comparability of the distances
measured in the specimens belonging to either the sMCL
or GM group could be found. The groups were too small to
establish a correlation.

Conclusion

Conventional X-ray of the knee could not reproduce a dis-
tinction between the sMCL and GM as origins for the PS
lesion as suggested by Pellegrini and Stieda.

Conflict of Interest
None declared.

References

1 Houston AN, Roy WA, Faust RA, Ewin DM, Espenan PA. Pellegrini-
Stieda syndrome: report of 44 cases followed from original injury.
South Med ] 1968;61(02):113-117
De Vis ]B, Kersemans P. Pellegrini Stieda disease. JBR-BTR organe
la Société R belge Radiol 2010;93(05):275
Majjhoo A, Sagar H. Pellegrini-Stieda disease: calcification of
the medial collateral ligament. ] Clin Rheumatol 2011;17(08):
456
Shanker VS, Gadikoppula S, Loeffler MD. Post traumatic osteoma
of tibial insertion of medial collateral ligament of knee joint. Br ]
Sports Med 1998;32(01):73-74
Theivendran K, Lever CJ, Hart WJ. Good result after surgical
treatment of Pellegrini-Stieda syndrome. Knee Surg Sports Trau-
matol Arthrosc 2009;17(10):1231-1233

N

w

I

(%]

The Pellegrini-Stieda Lesion of the Knee Somford et al.

6 Yavuz F, Yasar E, Hazneci B, Tugcu I, Alaca R. Pellegrini-Stieda
disease in a patient with cauda equina syndrome. Am J Phys Med
Rehabil 2011;90(02):175

7 Altschuler EL, Bryce TN. Images in clinical medicine. Pellegrini-
Stieda syndrome. N Engl ] Med 2006;354(01):e1

8 Mendes LFA, Pretterklieber ML, Cho JH, Garcia GM, Resnick DL,
Chung CB. Pellegrini-Stieda disease: a heterogeneous disorder not
synonymous with ossification/calcification of the tibial collateral
ligament-anatomic and imaging investigation. Skeletal Radiol
2006;35(12):916-922

9 van Winterswijk PJTS, Bos PKK. A soccer player with a painful and
swollen knee [in Dutch]. Ned Tijdschr Geneeskd 2014;158(06):
A6621

10 McArthur TA, Pitt MJ, Garth WP Jr, Narducci CA Jr. Pellegrini-
Stieda ossification can also involve the posterior attachment of
the MPFL. Clin Imaging 2016;40(05):1014-1017

11 Chigot PL. Pellegrini-Stieda disease: post-traumatic internal para-
condylar ossification of the femur [in Undetermined Language].
Presse Med 1953;61(77):1577

12 Stieda A. Uber eine typische Verletzung am unteren Femurende.
Arch fiir Klin Chir 1908;85:815-826

13 Pellegrini A. Ossificazione traumatica del ligamento collaterale
tibiale dell'articolazione del ginocchio sinistro. Clin Mod Firenze
1905;11:433-439

14 Pellegrini A. Ossificaziono posttraumatiche pararticolari (O.P.P.).
Arch Ital Chir 1938:53

15 Pellegrini A. Per la conoscenza delle ossificazioni traumatiche
epicondiloidee e paracondiloidee interne del femore. Chir Organi
Mov 1928;XI11(01):83-104

16 LaPrade RF, Engebretsen AH, Ly TV, Johansen S, Wentorf FA,
Engebretsen L. The anatomy of the medial part of the knee.
J Bone Joint Surg Am 2007;89(09):2000-2010

17 LaPrade MD, Kennedy MI, Wijdicks CA, LaPrade RF. Anatomy and
biomechanics of the medial side of the knee and their surgical
implications. Sports Med Arthrosc Rev 2015;23(02):63-70

18 McAnally JL, Southam SL, Mlady GW. New thoughts on the origin
of Pellegrini-Stieda: the association of PCL injury and medial
femoral epicondylar periosteal stripping. Skeletal Radiol 2009;38
(02):193-198

19 Niitsu M, Ikeda K, lijima T, Ochiai N, Noguchi M, Itai Y. MR imaging
of Pellegrini-Stieda disease. Radiat Med 1999;17(06):405-409

20 Wang JC, Shapiro MS. Pellegrini-Stieda syndrome. Am ] Orthop
1995;24(06):493-497

21 Nachlas IW. The Pellegrini-Stieda para-articular calcification. Clin
Orthop 1954;3(03):121-127

22 Kulowski J. Pellegrini-Steida’s disease; a report of one case
surgically treated. JAMA 1933;100(13):1014-1017

The Journal of Knee Surgery  Vol. 32 No. 7/2019

641

Downloaded by: Technische Universiteit Eindhoven. Copyrighted material.



