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A 44-year-old woman presented following minor trauma to her right knee. While dancing she externally rotated around a planted
foot and felt sudden pain in her right knee. She presented with her knee locked in extension with a “dorsal fin” appearance of the
soft tissues tented over the patella. This was diagnosed as a rare case of an intraarticular patella dislocation, which was rotated 90
degrees about the vertical axis. Closed reduction in the emergency roomwas unsuccessful but was achieved in theatre under general
anaesthetic with muscle relaxation. Postreduction arthroscopy demonstrated that no osteochondral or soft tissue damage to the
knee had been sustained. In patients presenting with a knee locked in extension with tenting of skin over the patella (the “dorsal fin”
appearance), intra-articular patella dislocation should be suspected. Attempts to reduce vertical patella dislocations under sedation
with excessive force or repeatedly without success should be avoided to prevent unnecessary damage to the patellofemoral joint. In
this clinical situation we recommend closed reduction under general anaesthetic followed by immediate knee arthroscopy under
the same anaesthetic to ensure that there is no chondral damage to the patella or femoral trochlea and to rule out an osteochondral
fracture.

1. Introduction

Patella dislocation is an extremely common emergency pre-
sentation. Normally the patella is dislocated extra-articularly
and almost always laterally, with other types of dislocation
being rare. Most spontaneously reduced, but occasionally
closed, manipulation is required, which is usually easily
achieved in the emergency department. Intra-articular dis-
locations can be superior or inferior [1] or can be rotated
about the horizontal [2] or vertical axis. Dislocation with
vertical axis rotation is unusual and 5 times less frequent
than the horizontal variant [3]. Relatively few cases have
been reported since Cooper first described it in 1844 [4].
We present a rare patient demographic and mechanism of
injury for this patient group. We describe a novel treatment
technique using immediate arthroscopy to assess the knee
joint. This case highlights to clinicians a rare presentation of
a dislocated patella with vertical rotation to improve early
clinical diagnosis in the early stages of its presentation to
ensure correct treatment is provided. It is vital to realise that

potential damage can arise either from repeated attempts at
reduction or with attempted reduction with excessive force.
In addition due to the force from the injury and the rotation
of the patella we feel it is imperative to carry out arthroscopy
to assess for chondral damage in the acute setting.

2. Case Report

A 44-year-old woman presented to the accident and emer-
gency department with acute right knee pain. While dancing
the quick-step (an energetic and form-intensive style) she
externally rotated about a planted right foot and felt an acute
pain in her right knee with her patella shifting laterally. On
arrival at hospital her right leg was locked in full extension
and she was in severe pain. The patient had no history of
previous knee trauma, prior dislocations, or joint hypermo-
bility. She has no other past medical history to suggest any
cause for dislocation of the patella. In particular she had
no history of paediatric lower limb alignment problems that
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Figure 1: Anterior-posterior view of the patients’ knee with the
characteristic “dorsal fin” appearance of tenting of the skin over the
laterally displaced patella.

Figure 2: Lateral view of the patients’ knee highlighting tenting of
the soft tissues over the patella.

would predispose her to a dislocated patella. On inspection of
the limb there was a deformity of her right patella indicative
of a rare patellar dislocation (Figures 1 and 2). The patella
appeared rotated on its vertical axis and the skin over the
knee joint was tented. It was fixed in position. There was a
mild joint effusion and no joint line tenderness. Her range
of motion at the right knee was significantly reduced with
any flexion from full extension causing the patient significant
pain. She was able to straight leg raise on examination
indicating that her extensor mechanism was intact. The limb
was otherwise neurovascularly intact.The examination of the
contralateral limb was entirely normal.

The AP radiograph revealed a laterally dislocated patella.
The lateral radiograph showed an abnormal appearance with
the rotated patella impacted in the intercondylar notch of
the femur (Figures 3 and 4). In the accident and emergency
department one unsuccessful attempt at closed reductionwas
made under procedural sedation with propofol and fentanyl.
The knee joint was fully extended and an attempt was made

Figure 3: Anterior-posterior radiograph of the knee with a laterally
dislocated patella.

Figure 4: Lateral radiograph of the knee. The knee is held in
extension and the patella is rotated 90 degrees.

to manipulate the patella to rotate it back to its normal
orientation.

Under a general anaesthetic with muscle relaxant the
patella was successfully relocated using a closed technique.
The articular surface was facing anterior laterally and it was
wedged in the intercondylar notch and impacted into the
lateral femoral condyle.

Knowledge of the direction of the articular aspect was
vital to the reduction method. With the patient fully muscle
relaxed the knee was partially flexed to 30 degrees. Pressure
was applied to the medial aspect of the articular surface
of the patella that was impacted in the notch. With gentle
pressure anteriorly and medially this was pushed up to clear
the notch. Once free the natural tension of the extensor
mechanism spontaneously reduced the patella. There was no
bony injury evident on image intensifier in theatre. The knee
was examined under anaesthetic. There was no evidence of
any ligamentous injury.There was a normal patellar glide test
in assessing for medial and lateral retinaculum damage. The
orthopaedic team then conducted an immediate arthroscopy
under the same general anaesthetic to check for any osteo-
chondral damage, loose bodies, or soft tissue damage. The
arthroscopy findings were of a mild haemarthrosis and mild
fibrillation of the lateral trochlear cartilage and lateral patella.
There was no gross osteochondral defect and no loose bodies.
The medial retinaculum was assessed arthroscopically and
was intact. The patient was discharged that day with straight
leg immobilisation and orthopaedic followup. Two weeks
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following her injury she was reviewed in orthopaedic clinic
with normal function in her knee.Thepatientwill be followed
up at 6 months following the injury. The injury was managed
acutely and had normal arthroscopic findings; therefore
further investigation with MRI was not felt to be warranted.

3. Discussion

This case of patella dislocation with vertical axis rotation is
unusual as the mechanism of injury involves minor trauma
and involves a 44-year-old female. Cases involving relatively
minor trauma have been reported [5–7] but are rare. The
literature suggests that cases are predominantly traumatic and
commonly occur while playing sport with a direct impact on
the knee [5, 6, 8–11]. It can also occur following attempted
reduction of a laterally extra-articularly displaced patella
[12]. The median age in the literature has been reported
as 16 by previous studies [13]. The majority of cases have
been reported in younger patients with the hypothesis that
ligamentous laxity allows the patella to rotate more freely
[14, 15]. Recently reported cases would suggest that the injury
is becoming increasingly common in the nonadolescent
population [5, 7, 11, 16].

This case showed a successful closed reduction technique
and in particular we demonstrate the importance of using
muscle relaxant as a vital aid to counteract the quadriceps
muscle tension, which often hinders successful closed reduc-
tion. The successful management of these dislocations is
notoriously difficult to achieve in the accident and emergency
department [8, 9, 12, 16–19]. The tension of the quadriceps
muscle acts to pull the patella towards the intercondylar notch
and makes closed reduction difficult [19]. Although it has
been shown to be successfully manipulated in his setting
[5–7] the majority of cases required closed reduction under
general anaesthetic [11, 16] or open reduction to minimise
damage to the knee joint [8, 9, 12, 17–19].

Immediate postreduction arthroscopy was conducted to
assess the degree of underlying damage, guide postopera-
tive recovery, repair any potential damage, and define the
long-term prognosis of the knee joint. We demonstrated
no significant damage to underlying structures, particularly
no osteochondral defects, medial patellofemoral ligament
rupture, or damage to the retinaculum (Figures 5 and 6).
There are reports of significant soft tissue and osteochondral
damage of the knee following this type of injury [12, 17, 18].
This is the first case in the literature to provide postreduction
arthroscopic imaging showing that successful reduction can
be achieved without damage to the joint. In our case this
would be consistent with the relatively trivial mechanism of
injury and limited manipulations with inadequate sedation
and muscle relaxant. Although of note most cases of reduced
patella dislocation are associated with osteochondritis.

The patient in our case presented with the classic sign
of a knee locked in extension with characteristic “dorsal
fin” appearance of tenting of the anterior soft tissues over
the rotated patella. The patella had internally rotated with
the articular surface facing laterally. We recommend careful
clinical examination and review of the preoperative images
to elicit the orientation of the patella. This orientation is the

Figure 5: Image from arthroscopy demonstrating no osteochondral
damage to the patellofemoral region.

Figure 6: Image from arthroscopy showing fibrillation of the lateral
trochlear cartilage.

most reported in the literature [7, 9, 12, 16, 17]; however
clinical assessment and review of radiographs is essential to
prevent injury to the knee while manipulating the patella.
An incorrectly manipulated patella could twist the extensor
mechanism 180 degrees and risk damage to the soft tissues.

The patient has only been followed up in the acute setting
and at the two-week stage and therefore we are unable to
comment on the long-term functional outcome from this
injury and itsmanagement. It would be useful to followup the
long-term results from this patient group to identify if they
have any problems with patellar instability or patellofemoral
joint degeneration over time.

In a patient presenting with a leg held in extension with
tenting of skin over the patella (the “dorsal fin” appearance),
intra-articular dislocation with vertical axis rotation should
be suspected. Intra-articular dislocations of the patella can
be with or without direct trauma and often necessitate
manipulation under anaesthetic or even open techniques to
achieve good functional reduction and recovery. Attempting
to reduce the patella under sedation with excessive force
or repeatedly without success could result in unnecessary
damage to the patellofemoral joint. We suggest a closed
reduction under general anaesthetic with muscle relaxant
followed by immediate arthroscopic examination of the knee
joint to assess for osteochondral damage.

Consent

The subject of the paper provided informed written consent
for publication of the case and use of all images.



4 Case Reports in Orthopedics

Conflict of Interests

The authors declare no conflict of interests.

Authors’ Contribution

David Gamble conducted the literature review, collected
the data and figures, and wrote the paper. Quentin Otto
contributed to the literature search and drafting of the main
body of the paper. Andrew D. Carrothers was the treating
surgeon and edited the paper. Vikas Khanduja is the senior
author, supervisor, and technical advisor of the paper.

References

[1] G. McHugh, E. Ryan, M. Cleary, P. Kenny, S. O’Flanagan, and P.
Keogh, “Intra-articular dislocation of the patella,” Case Reports
in Orthopedics, vol. 2013, Article ID 535803, 3 pages, 2013.

[2] D. E. Kramer and M. K. Simoni, “Horizontal intra-articular
patellar dislocation resulting in quadriceps avulsion andmedial
patellofemoral ligament tear: a case report,” Journal of Pediatric
Orthopaedics Part B, vol. 22, no. 4, pp. 329–332, 2013.

[3] A. Theodorides, S. Guo, and R. Case, “Intra-articular disloca-
tion of the patella: a case report and review of the literature,”
Injury Extra, vol. 41, no. 10, pp. 103–105, 2010.

[4] A. Cooper, A Treatise on the Dislocations and Fractures of the
Joints, Lea and Febiger, Philadelphia, Pa, USA, 1844.

[5] E. M. Singletary and J. Dobson, “Intercondylar dislocation of
the patella with vertical axis rotation,”The American Journal of
Emergency Medicine, vol. 17, no. 1, pp. 76–77, 1999.

[6] A. R. Corfield and J. Stevenson, “Vertical patellar dislocation:
a case report,” European Journal of Emergency Medicine, vol. 11,
no. 3, pp. 170–171, 2004.

[7] M. B. Armstrong and J. Thurber, “Rare cause of knee pain after
martial arts demonstration: a case report,” Journal of Emergency
Medicine, vol. 44, no. 4, pp. 760–763, 2013.

[8] S. J. Corso, R.Thal, andD. Forman, “Locked patellar dislocation
with vertical axis rotation: a case report,” Clinical Orthopaedics
and Related Research, no. 279, pp. 190–193, 1992.

[9] P. D. Rollinson, “Vertical intercondylar dislocation of the
patella,” Injury, vol. 19, no. 4, pp. 281–282, 1988.

[10] J. P. Garner, J. M. Pike, and C. D. George, “Intra-articular
dislocation of the patella: two cases and literature review,”
Journal of Trauma—Injury, Infection and Critical Care, vol. 47,
no. 4, pp. 780–783, 1999.

[11] S. Shetty, B. Ramesh, A. Gul, T. R. Madhusudan, and T.
Altayeb, “Vertical dislocation of the patella: report of 2 cases,”
Orthopedics, vol. 32, no. 10, 2009.

[12] C. J. Huang, “Lateral patellar dislocation with vertical axis
rotation of the patella after attempted reduction of typical
patellar dislocation,” Pediatric Emergency Care, vol. 24, no. 10,
pp. 694–696, 2008.

[13] R. Nanda, R. S. Yadav, and M. Thakur, “Intra-articular dislo-
cation of the patella,” Journal of Trauma—Injury, Infection and
Critical Care, vol. 48, no. 1, pp. 159–160, 2000.

[14] E. K. Frangakis, “Intra articular dislocation of the patella: a case
report,” Journal of Bone and Joint Surgery: Series A, vol. 56, no.
2, pp. 423–424, 1974.

[15] P. Reichell, “Injuries and diseases of the knee and leg,” in
Surgery of the Extremities, E. von Bergmann, P. von Bruns, and J.
Mikulicz, Eds., p. 565, Williams & Norgate, London, UK, 1904.

[16] E. Abdelhalim, A. Elmrini, F. Boutayeb, S. Habi, K. Maatougui,
and J. M. Leleu, “Lateral patellar dislocation with vertical axis
rotation of 90∘,” The American Journal of Emergency Medicine,
vol. 25, no. 6, pp. 733.e1–733.e2, 2007.

[17] A. W. ElMaraghy, G. K. Berry, and H. J. Kreder, “Irreducible
lateral patellar dislocation with vertical axis rotation: case
report and review of the literature,” Journal of Trauma—Injury,
Infection and Critical Care, vol. 53, no. 1, pp. 131–132, 2002.

[18] D. J. Gidden and K. M. Bell, “An unusual case of irreducible
intra-articular patellar dislocation with vertical axis rotation,”
Injury, vol. 26, no. 9, pp. 643–644, 1995.

[19] R. J. Alioto and S. Kates, “Intra-articular vertical dislocation of
the patella: a case report of an irreducible patellar dislocation
and unique surgical technique,” Journal of Trauma, vol. 36, no.
2, pp. 282–284, 1994.



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


