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Abstract Bilateral, simultaneous quadriceps tendon
rupture (QTR) represents a rare entity and delay in
establishing the correct diagnosis is not uncommon.
Another three cases are reported here and in all the
correct diagnosis was missed initially. A review of the
English and German literature retrieved 105 cases of
bilateral, simultaneous QTR and in 32 patients
(30.5%) the correct diagnosis was established with
delay. In 28 cases—representing 25 men (89.3%) and 3
women (10.7% )—sufficient data was available for
further analysis. In the majority of patients (n = 19/28;
67.9%) rupture was associated with trauma, while no
trauma was reported in 9/28 cases (32.1%). No direct
correlation between age and the kind of rupture form
(traumatic/spontaneous) could be detected (P = 0.35).
Most partients (n = 18/28; 64.3%) presented risk fac-
tors associated with QTR and obesity (n = 6/28;
21.4%) was most frequently encountered. A direct
association between the rate of risk factors and the
rupture form was not seen (P = 0.5). Overall diagnostic
delay lasted 64.7 days on an average (traumatic rup-
tures 67.7 days/spontaneous ruptures 58.7 days) with
this period being longer than 2 weeks in 51.9% and
longer than 3 months in 33.3% of patients. Delay
varied distinctly in different medical institutions as this
period lasted in hospital departments 93.9 days, in
ambulances 24 days and in General Practitioners
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7.6 days on an average. Initially 25 incorrect diagnoses
were established in 21/28 (75%) patients, while 7/28
cases (25%) were discharged initially without any
diagnosis. Clinical examination revealed most often
palpable suprapatellar gaps (n = 17/24) and effusions
(n = 13/24), while the classic trias of painful swelling,
suprapatellar gap and loss of knee extension was found
in only 58.3% of reported patients (n = 14/24). The
correct diagnosis of bilateral QTR was established in
60.7% (n = 17/28) by history and clinical examination
alone. In 10.7% (n = 3/28) clinical suspect was sup-
ported by sonography and in 14.3% (n = 4/28) by
MRT; in 14.3% (n = 4/28) the correct diagnosis rep-
resented a by chance finding during diagnostic or
operative procedures of other indication. In 52 tendons
detailed information about repair was provided and
most often transosseous fixation (n = 30/52; 57.7%)
and direct repair (n = 14/52; 26.9% ) were used, while a
tenoplasty was performed in only 15.4% (n = 8/52).
Only 34.6% of patients (n = 9/26) with follow-up data
(n = 26/28) reported a full recovery with a trend that
early surgical repair (limit 2 weeks) improves the final
outcome.

Keywords Quadriceps - Tendon - Rupture -
Diagnostic difficulties - Repair

Introduction

Quadriceps tendon rupture (QTR) is a well-known
condition in orthopedic practice, requiring adequate
surgical treatment to avoid residual deformity and loss
of knee function [13, 29]. However, bilateral and
simultaneous QTR is rarely observed and only 66 cases
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have been reported in the English literature between
the first description in 1949 [31] and 2002 [28]. Diag-
nostic difficulties are not unusual and rates of missed
diagnoses up to 50% have been reported [11, 18, 24, 28,
29, 32]. Though modern imaging studies provide
excellent visualization of the tendon’s lesion, diagnos-
tic evaluation is still based on history and physical
examination. As the majority of patients with QTR are
initially examined in medical institutions [18, 24, 29] an
increasing awareness in respect to this entity and it’s
diagnostic problems may help to avoid delay in treat-
ment with a prolonged disability of the individual
patient.

Thus, we evaluated the existing English and German
literature on simultaneous, bilateral QTR with regard
to reports of initially missed or incorrect established
diagnoses. Three additional cases of bilateral, simul-
taneous QTR are reported here.

Case reports

From 1/1992 till XII/2004 55 patients with complete
QTR have been treated surgically in our institution.
Among these patients three (5.4%) presented with
simultaneous, bilateral rupture and in all cases an
incorrect diagnosis was established initially.

Case 1

W.F., an obese man (130 kg) of 55 years felt a sudden,
burning ache in his left knee without trauma while
walking downstairs. Seconds later, while trying to sta-
bilize and to prevent a fall he felt a burning ache in his
right knee too and fell down. He could not raise nor
control his legs and was admitted to a department of
internal medicine for diagnostic work-up. Clinical and
laboratory findings revealed no systemic diseases except
oral demanding diabetes mellitus. Initially a diagnosis of
cerebral ischemia was established, but was denied by the
consultant neurologist, who suspected a spinal process
due to bilateral missing patellar reflexes. However, an
MRI investigation of the spine revealed no pathologic
findings and the patient was seen two days later in our
department due to persisting pains and swelling of both
knees. On examination he was not able to extent his
knees actively nor to raise his legs in supine position,
while passive motion was still possible. Additionally
effusions and distinct suprapatellar gaps were found in
both knees. Radiographic studies revealed bilateral a
low riding and anterior tilting of the patellae (Fig. 1).
Sonographic examination indicated hematoma forma-
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Fig. 1 a Radiographs show low riding and anterior tilting of both
patellae. b Sonography reveals bilateral hematoma formation
and disruption of the tendons echoes near the patellar insertion

tion and disruption of both quadriceps tendons next to
their patellar insertion (Fig. 1b), which was confirmed
intraoperatively as both tendons were found completely
avulsed from the cranial pole of the patella and the re-
tinacula ruptured (Fig. 2). The tendons were refixed by
transosseous sutures and the retinacula repaired. His-
tologic evaluation of the tendineous tissues revealed
unspecific reactive changes. Postoperatively both legs
were planned to be immobilized in plaster splints for
6 weeks with full weight bearing. Despite low-dose
heparin prophylaxis deep venous thrombosis with sub-
sequent pulmonary embolism occured in the 3rd post-
operative week and required anticoagulant therapy.
After early removal of the plaster splints physical ther-
apy was started and full range of motion was reached in
both knees within 4 months. At follow-up 54 months
after repair the patient was free of complaints with
unlimited occupational and recreational activities.
Examination revealed no limitation in range of motion
of both knees without marked atrophy of the quadriceps
muscles (Fig. 3).

Case 2
B.B, m, 52 years, weighting 110 kg, fell on icy ground

onto his flexed knees and felt a burning ache in his
right knee. He presented to our out-patient department
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Fig. 2 Intraoperatively both quadriceps tendons are found
ruptured at the osteotendineous junction with additional rupture
of the retinacula on both sides

the same day due to persisting pains, but examination
revealed only superficial hematoma on the lateral
aspect of the right distal femur without limitation of
function; so he was treated with tapes and local ice
application. Due to persisting complaints he mobilized
himself using a cane to continue his occupational duties
as a General Practitioner. Three weeks later he stum-
bled once again on icy ground, feeling an intense pain
in both knees accompanied by some kind of a poping
sound. The patient was now unable to raise by himself
or extend his knee joints actively. As loading of both
legs was impossible he mobilized himself for another
4 weeks in a wheelchair and performed his daily rou-
tines. After that period he consulted a local orthopedic
surgeon, who suspected degenerative changes in both
knees and ordered an MRI investigation, which
revealed bilateral tears of the quadriceps tendons. The
patient was readmitted to our department for surgery

and presented as an obese man, who could not walk
nor stand by himself. Local tenderness and palpable
suprapatellar gaps were found in both knees which
could not actively be extended. Clinical and laboratory
investigation revealed arterial hypertension and obes-
ity as underlying risk factors for QTR.Intraoperatively
both quadriceps tendons were found to be avulsed
from the cranial pole of the patella with their retina-
cula torn. The tendons were refixed using transosseous
sutures and the retinacula repaired. Histologic evalu-
ation revealed unspecific reactive changes according to
a nonrecent traumatic tendon rupture. Postoperatively
both legs were placed in plaster splints for 6 weeks
with full weight bearing mobilization. At follow-up
control 14 months after repair he complained about
weakness in both knees causing bilateral gait distur-
bance and forcing him occasionally to use a wheelchair.
Clinical investigation revealed a decreased range of
motion of 0/0/90° of both knees in supine position.
However, in contrast to the reported complaints he was
able to walk independently without a supporting
device and could extend both legs against resistance
with a forceful contraction of both quadriceps muscles.
Intense physical therapy was advised to increase range
of motion but the patient died soon afterwards due to
congestive heart failure.

Case 3

W. R, m, 30 years: a very obese patient (180 kg) fell
downstairs onto his flexed knees doubling the legs
beneath his body. He felt an immediate pain in both
knees and could not raise or actively extend his knees.
At presentation in our outpatient department a diag-
nosis of bilateral patellar contusion was established by
a resident, though “weakness” of both quadriceps
muscles, an inability to raise both legs and a lack of
active knee extension were noticed by the examiner.
The next day the patient was seen by an orthopedic
consultant, who suspected bilateral QTR due to the
patient’s history and local findings. However, palpation
of bilateral suprapatellar gaps was difficult due to
articular effusions and the extreme obesity of the pa-
tient. Sonography revealed disruption of the tendons
echoes and hematoma indicating complete bilateral
rupture of the quadriceps tendons. Intraoperatively
avulsion of both tendons at the basis of the patella was
found and repaired by transosseous sutures. Clinical or
laboratory evaluation indicated no underlying disease.
Both legs were placed in plaster splints for 2 weeks
with full weight bearing, followed by application of a
motion limited orthesis. The patient made an uneventful
recovery and 21 months after repair he was free of
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Fig. 3 Clinical status

54 months after repair. The
patient is free of complaints,
performing all of his activities
without limitation

complaints performing all of his occupational and daily
routines without limitation of knee motion or decrease
of muscle strength.

Methods and review of the literature

A MEDLINE® search of the English and German
literature covering the years from 1949 to 2004 was
performed using the search terms: ‘“‘tendon, quadri-
ceps, rupture, simultaneous and bilateral” in various
combinations. The retrieved articles were reviewed to
proof bilateral and simultaneous QTR in the reported
cases. Articles cited in references lists but not included
in the MEDLINE® results were reviewed too. If cases
with initially incorrect or missed diagnoses were found,
their data was analyzed in regard to the pathomecha-
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nism of injury, underlying risk factors and diseases,
diagnostic delay and initially established wrong diag-
noses, kind of initially evaluating medical institution,
reported symptoms, method of establishing the defini-
tive diagnosis, location of tendon lesions, definitive
treatment as well as the reported out-come of the pa-
tients. Three own cases were included in this review.

Descriptive statistics were performed on all vari-
ables (mean and/or median, frequencies, SD). Statis-
tical analyses were performed using the Chi square test
on following associations: age of the patients and kind
of rupture (spontaneous/traumatic), risk factors and
kind of rupture (spontaneous/traumatic), age of the
patients and duration of diagnostic delay as well as the
association of diagnostic delay and reported functional
out-come; a value of P = < 0.05 was considered sta-
tistical significant.
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Results

Cases (105) of Dbilateral and simultaneous
QTR—including our 3 own cases—could be retrieved
from the English and German literature since the first
description in 1949 till December 2004. In 32/105 cases
(30.5%) an incorrect or no diagnosis at all was estab-
lished at initial examination. Four patients were ex-
cluded from further review as their reports lacked of
details [15, 24, 26]. The remaining 28 patients (Table 1)
represented 25 men (89.3%) and 3 women (10.7%)
with a mean age of 54.5 years (min 30/max 84, SD
16.9). Eight out of 28 patients (28.6%) were younger
and 20/28 patients (71.4%) older than 40 years of age;
the latter group included 8/28 elderly patients (28.6%)
with an age of more than 65 years.

Pathomechanism of rupture

Rupture without trauma occurred in 9/28 patients
(32.1%), while some kind of injury was reported in 19/
28 cases (67.9%). Patients sustained most often mini-
mal trauma [stumbling (n = 2), simple falls (n = 9)] in
11/19 cases (57.9%), while a significant impact due to a
fall over stairs (n = 6) or a fall from a height (n = 2)
was recorded in 8/19 patients (42.1%). In 2/28 patients
(7.1%) extensive strain of the quadriceps muscles in
association with rupture was reported due to pushing
an automobile and weight lifting, respectively. Exten-
sive local loading of the tendons during the fall oc-
curred in 3/28 patients (10.7%) when both legs were
doubled behind the body. Direct trauma or open
injuries of the suprapatellar region were not recorded.
No correlation was found between the age of the pa-
tients (limit 40 years) and the incidence of spontaneous
or traumatic rupture (P = 0.33) (Table 2).

Risk factors known to be associated with tendon
ruptures (Table 3) were detected in the majority of
patients (n = 18/28; 64.3%) with half of these patients
(n = 9/28) presenting more than one risk factor. In 7/28
patients (25%) evaluation was negative and in 3/28
patients (10.7%) no details were provided. With regard
to an individual risk factor (Table 3) obesity was most
frequently (n = 6) observed, followed by diabetes
mellitus (n = 5). Contribution of occupational or rec-
reational activities to QTR was considered in 6/28
patients (21.4%). No direct correlation between the
presence of risk factors and the occurrence of sponta-
neous (n = 5/9; 55.6%) or traumatic ruptures (n = 13/
19; 68.4%) could be found (P = 0.5) (Table 4).

Tendon ruptures of other anatomic sites occurred in
4/28 patients (14.3%): two achilles tendon ruptures
prior, one triceps tendon rupture simultaneously and

one biceps tendon rupture after bilateral QTR. In one
patient a successful repair of a left sided QTR 7 years
prior to the actual trauma was reported [34].

Diagnostic delay

In 27/28 patients (96.4%) data about the time interval
between injury and definitive surgical treatment was
provided. It lasted 64.7 days on an average (min 2/max
300, SD 87.58; median 21) with half of the cases
(n =14/27; 51.9%) revealing a delay of more than
2 weeks and one-third (n = 9/27; 33.3%) more than
3 months. The time elapsing in patients with sponta-
neous ruptures was found to be 58.7 days on an aver-
age (min 30/max 78; SD 15.94; median 21 days) and in
those with a traumatic rupture 67.7 days (min 2/max
300; SD 94.50; median 16 days). A significant influence
of the patients age (limit 40 years) on the duration of
diagnostic delay (limit 14 days) could not be found
(P =0.47) (Table 5).

Only 2/28 patients (7.14%) contributed to delay by
not seeking medical aid and in another report (n = 1/
28; 3.57%) this fact was not clearly defined by the au-
thors. All other patients (n = 25/28; 89.3% ) underwent
medical evaluation initially in hospital departments
(n = 16), emergency ambulances or casualties (n = 6)
and General Practinioners or free orthopedics (n = 3).
The interval of diagnostic delay varied considerably
among these institutions as hospitals revealed a mean
delay of 93.9 days (min 2/max 300/SD 99.9/median of
70 days), while in General Practioners and in ambu-
lances this period was distinctively shorter with a mean
of 24 days (min 14/max 30/SD 8.71/median 28) and
7.6 days (min 2/max 21/SD 6.86/median:6.5), respec-
tively.

Initial diagnoses and treatment

In 21/28 patients (75%) a total of 25 incorrect diag-
noses were established initially which covered exclu-
sively orthopedic (n = 12/25; 48%) and neurologic
(n =13/25; 52%) conditions (Table 6). Multiple
incorrect diagnoses were suspected in 3/21 patients
(14.3%) during evaluation and 7/28 patients (25%)
were discharged without any diagnosis after initial
examination.

Plain radiographs of both knees had been obtained
in 14/28 cases (50%) during work-up and six of these
studies revealed indirect signs of QTR on retrospective
re-evaluation.

Other diagnostic measures included CT-scans of the
central nervous system (n =2), of the knee joints
(n = 1) and of the pelvis (n = 1) as well as MRI studies
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Table 1 continued

Follow-up

Op

Location

Definite

Evaluating Imaging

institution

Initial

Risk factors

Age Sex Delay Injury

Year

Author

technique

diagnosis

study

diagnosis

Refixation 6 mo Decrease

Oss. tend

nm Clinic

Hospital

Intramedullary

M. Werlhof,

Fall

300

2000 36 M

Mahlfeld [19]

bleedin

steroid use,

diabetes mellitus
Diabetes mellitus,

Tendoplasty 60 mo

Intratend

Clinic, MRT

nm

Hospital

“Neurologic

68 M 150 Fall

2001

Yilmaz [36]

condition.,

recreational
behaviour

nm Decre

nm

MRT Oss. tend./

Plain

Hospital

Fibular

Weight

nm

M

2002 40

Bikkina [2]

tendomus
Oss. tend.

radiogr.

fracture
Spinal process,

lifting
Fall over

54 mo

Refixation

Clinic,

Hospital

Diabetes

2

M

2004 55

Neubauer

sonography

discus prolaps

mellitus,

obesity
Hypertension,

stairs

Refixation 14 mo Decrease

Oss. tend.

GP Plain MRT

Contusion

Fall

28

M

52

Refixation 21 mo

Oss. tend.

Clinic,

radiogr.

Plain

Hospital

obesity
3 Fall over Obesity Contusion

M

30

sonography

radiogr.

stairs

side denied

P of one

Table 2 Correlation of the age of the patients (n =28, limit
40 years) and rupture form (spontaneous/traumatic)

Spontaneous Traumatic Sum
< 40 years 4 5 9
> 40 years 5 14 19
Sum 9 19 28
P =033
Table 3 Associated risk -
factors in bilateral, Obesity 6
§1mpltanegus QTR with an Diabetes mellitus 5
initially missed or neglected Chronic renal failure 3
diagnosis (n = 28) Hyperparathyreoidism 3
Artherosclerosis/ 3
hypertonus
Gout 3
Pseudo-gout 1
M. wilson 1
Hyperlipemia 1
Lupus erythematodus 1
M. werlhof 1
systemic use of steroids 1
occupational/ 6

Multiple nominations
possible

recreational factors

Table 4 Correlation of pre-existing risk factors and rupture form
(spontaneous/traumatic) in 28 bilateral and simultaneous QTR

Risk factor + Risk factor — Sum
Spontaneous 5 4 9
Traumatic 13 6 19
Sum 18 10 28

P=05

Table 5 Correlation of the patient’s (n = 27) age and duration
of diagnostic delay (limit 14 days)

<— 14 days > 14 days Sum
<40 years 3 5 8
> 40 years 10 9 19
Sum 13 14 27°

P =047

“Missing data in one patient

of the central nervous system (n =2). Noninvasive
investigations like psychiatric examination (n = 1),
nerval conduction investigation (n = 2) as well as inva-
sive diagnostic procedures like myelography (n = 1),
lumbar puncture (n = 1), arthroscopy (n = 2) and ar-
throtomy (n = 1) of the knee joints and biopsy of the
quadricpes tendons (n = 1) had been performed but did
not contribute to establish the correct diagnosis.
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Initial treatment attempts were started in 13/28
patients (46.4%) and consisted most often in physio-
therapy and mobilization of the patients (n =8),
followed by (bed-) rest (n =15), local therapy with
tapes (n=2) and evacuation of effusions (n =1),
administration of antirheumatic drugs (n = 1), “neu-
rologic therapy”’(n = 1) and mobilization in a wheel-
chair (n = 3). No therapeutic measures at all had been
initiated in 11/28 patients (39.3%) and no information
was provided in another 4/28 (14.3%).

Local symptoms + definitive diagnosis

In 24/28 patients (85.7%) information about local
symptoms was available. Most often pains were re-
ported by 22/24 patients (91.6%), followed by an
inability to walk and a loss of active knee extension in
17/24 patients (70.8%), respectively. Thirteen out of 24
patients (54.2%) were unable to stand alone and 6/24
(25%) required a supporting device for mobilization.

On clinical examination most often palpable supra-
patellar gaps and effusions were found in 17/24
(70.8%) and 13/24 (54.2%) patients, respectively.
Eleven out of 24 patients (45.8%) were unable to raise
their straight legs in supine position though 6/24 (25%)
had an unlimited passive range of motion. A classic
trias of painful swelling, suprapatellar gap, loss of knee
extension or inability to raise the legs was found in only
58.3% of the patients (n = 14/24).

The accurate and final diagnosis of bilateral QTR
was established on the basis of clinical examination
alone in 17/28 patients (60.7% ) while it was supported
preoperatively in 3/28 cases (10.7%) by sonography
and in 4/28 cases (14.3%) by MRI studies. In another 4/
28 patients (14.2%) the diagnosis represented a by
chance finding in MRI studies (n = 2) and in arthro-
tomies (n = 2) of one knee joint performed for other
indications than tendon rupture, respectively.

Site of lesion and therapy

Surgical repair of 54/56 ruptures (92.9%) was per-
formed as 2/28 patients (7.1%) denied operative repair
of one knee and no information about the operated
side was provided by the authors. Thus, in 52 tendons
detailed information about QTRs location was avail-
able, revealing 48/52 (92.3%) tendon ruptures bilateral
at the same level (18 osteotendineous, 5 intratendi-
neous, 1 musculotendineous) and only 4/52 tendons
(7.7%) at different levels (1 osteotendineous/intraten-
dineous; 1 osteotendineous/tendomuscular).
Operative repair consisted most often of transos-
seous tendon refixation to the patella (n = 30/52;
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57.7%) including two fixations with additional
enhancement by cerclage wiring. In 14/52 tendons
(26.9%) a direct suture repair was performed, includ-
ing additional cerclage wiring and enhancement by a
strip of fascia in two tendons, respectively. Tendoplasty
in Scuderi and Mc Laughlins technique [27] was re-
quired in 8/52 procedures (15.4%) due to scary
retraction of the quadriceps muscle. Additional repair
of ruptured retinaculae was reported in 9/28 cases
(32.1%). Histologic examination of the ruptured ten-
dons had been performed in only 10/28 patients
(35.7%) revealing only unspecific degenerative chan-
ges and patterns of repair.

Postoperative course and out-come

Most patients (n = 22/28; 78.6%) were mobilized
postoperatively in plaster splints with full weight
bearing. Duration of plaster immobilization lasted
6.1 weeks on an average (min 4/max 8, SD 0.6837;
median 6). In 3/28 patients (10.7%) early mobilization
was started with the use of a motion limited knee
orthesis and in another 3/28 patients (10.7%) no
information was provided about postoperative immo-
bilization of the limbs.

Postoperative course was uneventful in 21/28 pa-
tients (75%) and in 3/28 (10.7%) not mentioned by the
authors. Four out of 28 patients (14.3%) sustained
complications including deep vein thromboses with
subsequent pulmonary embolism (2), superficial wound
infection (1) and re-rupture of a quadriceps tendon (1)
four months after repair.

Information about final outcome was available in
26/28 patients (92.8%) with a mean follow up of
22.7 months (n = 24/28; min 2/max 78, SD 22.17,
median 12). Full recovery with unlimited range of
motion, full muscle strength and no pains was reported
in 9/26 (34,6%) patients, while 17/26 patients (65.4%)
showed at least in one of these parameters a deficit.
Twenty-one out of 26 patients (80.8% ) denied pains at
follow-up, while 1/26 patient (3.8%) complained of
pains and in 4/26 (15.4%) patients the status was not
reported. Loss in range of motion was seen in 14/26
cases (53.8%) and impairment of muscle strength in 10/
26 cases (39.5%). Duration of diagnostic delay showed
no statistical significant influence (P = 0.12) on the
final out-come due to the small number of proofs
(Table 6). However, there was a clear trend indicating
that patients with a delayed repair of maximal
two weeks (n = 12) had a full recovery rate of 50%
(n = 6/12), while in patients with a longer delay full
recovery was seen in only 21.4% (n = 3/14).
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Table 6 Correlation of diagnostic delay (limit 14 days) and final
functional out-come in patients with follow-up data (n = 26)

Full Decreased Sum
recovery recovery
Delay <-14 days 6 6 12
Delay > 14 days 3 11 14
Sum 9 17 26
P=01
Discussion

QTR represents a well-documented injury to the
extensor mechanism of the knee joint, affecting pre-
dominantly men over 40 years of age [13, 25, 29, 36].
However, bilateral and simultaneous ruptures are very
rarely reported and since the initial description by
Steiner and Plamer in 1949 [31] only 105 cases of this
entity could be found in our review.

Closed QTR is considered to be caused most often
by a forced contraction of the quadriceps muscle with
the knee in a flexed position and a fixed foot [18, 30].
On the other hand quadriceps tendon can resist con-
siderable loads. Mc Master [21] demonstrated in
experimental work that approximately 50% of a heal-
thy tendon’s tissues have to be severed to achieve
rupture. So it is commonly accepted that impairment of
the tendon’s ultrastructure by a risk factor (Table 3)
represents an important contribution to closed QTR [4,
7, 13, 18, 35]. Ilan et al. [8] reported a frequency of
associated risk factors in 20% of unilateral and in 30%
of bilateral QTR with a significantly higher rate in
simultaneous than in asynchronous, bilateral ruptures
[13]. Chronic renal failure is considered to be the most
frequently encountered risk factor in simultaneous
QTR with a reported rate of more than 40% [28]. In
renal patients incidence of QTR seems to be correlated
to the duration of the disease, which contributes to the
weakening of the tendon’s ultrastructure by connective
tissue elastosis and disturbance of the ground sub-
stance; primary or secondary hyperparathyroidism
additionally may yield in weakening at the osteoten-
dineous junction [16, 22, 23]. The fact that in our re-
view obesity was found most frequently among risk
factors (21.4%), might be explained by the selected
group of patients. However, apart from diagnostic
difficulties extreme obesity itself may lead to fatty
degeneration of the tendon’s microstructure and in-
creases the loading of the tendon during a fall [24, 25].
Occupational or recreational activities straining the
quadriceps tendon are not considered as true risk fac-
tors; however their contribution in the developement
of tendon lesions due to repeated microtraumas is

discussed [5, 7, 11, 23, 35, 36]. Keogh et al. [11] pointed
out that a prolonged knee-flexion over 90° renders an
extensive area of contact between the tendon and the
distal femur and thus may create a circumscript
ischemia of the tendon. However, simultaneous bilat-
eral QTR in patients without any underlying risk fac-
tors and without histologic evidence of degenerative
changes are reported very infrequently [2, 12]. In some
of these cases additional immunohistologic evaluation
of intraoperative specimens revealed amyloidosis as
the underlying disorder [20].

Diagnostic difficulties in bilateral, simultaneous
QTR are not uncommon with high rates of initially
missed diagnosis [4, 25, 32]. Ribbans et al. [25] reported
in his review of the literature a diagnostic delay in
38.7% patients with QTR (n = 12/31) of which 50%
had been examined initially by a doctor. Stephens et al.
[32] mentioned that in 50% of bilateral ruptures the
correct diagnosis was not established at initial exami-
nation. In our review initially missed diagnoses in QTR
represented 30.4% (n = 32/105). Extensive delay in
hospital departments (median 70) compared to ambu-
lances and GPs (median 6.5/28 days) may be influ-
enced by preceeding and frustrane treatment attempts
prior to hospital admission or admission into depart-
ments not common with orthopedic entities.

Diagnosis of QTR is still based on history and
clinical examination [12, 26, 37] though imaging studies
can be helpful in problematic cases. However, it seems
that frequently bilateral QTR is not included into
diagnostic considerations due to it’s rarity and due to
the difficulties on physical examination. In contrast to
unilateral rupture comparison with an uninjured con-
tralateral side is not possible [37]. The classic trias of
symptoms [1,3, 4, 11, 15, 18, 26] with painful swelling of
the knee, a palpable suprapatellar gap and the inability
to extend the knee actively or to raise the straight legs
in supine position is an inconstant finding in the re-
viewed patients (58.3%). Pain may not necessarily be
present and a suprapatellar defect may be obscured by
articular effusions or obesity [5, 8] as well as scar-tissue
formation in neglected cases [29]. Li [14] emphasized
that a suprapatellar gap masked by hemarthrosis can
be well demonstrated by active flexion of the hip in
supine position, thus widening the defect by contrac-
tion of the rectus muscle and pull back of the whole
quadriceps muscle. Intact retinacula may additionally
contribute to diagnostic confusion as some ability of
active knee extension is preserved [7, 29, 37] though
weak and with a considerable extensor lag [8]. Thus, in
neglecting an accurate evaluation of the extensor
apparatus minor trauma or arthritis of the knee joint
may be suspected, when a limited ability to walk
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without extensive tenderness is found in a stable knee-
joint [15, 24, 32], while loss of function and missing
patellar reflexes without reported trauma may suggest
neurologic conditions [18, 26, 34]. Elderly people are
considered at special risk for misdiagnosis of bilateral,
simultaneous QTR as a neurologic disorder due to an
underlying organic brain syndrome [9]. However, el-
derly people with an age of over 65 years represented
in our review only 28.6% of the patients.

Plain radiographs are of limited diagnostic value in
QTR as they reveal only indirect signs of the lesion.
A poorly defined shadow in the tendon line, supra-
patellar mass, patellar spurs at the tendons insertion,
joint effusion, low riding and forward tilting of the
patella as well as suprapatellar calcifications due to
systemic diseases or due to bony transformation of
scar tissues are well described [3, 10]. Kaneko et al.
[10] found evidence that in almost all cases multiple
findings comparable to QTR are detectable and that
poor comprehension of radiographic findings is
responsible for failing rather than overlooking diag-
nostic hints. Sonography [6, 19, 35] represents a
cheap and almost universal available method which
provides reliable results even in neglected cases [6,
19] though it requires an experienced investigator as
it’s echoes may be obscured by soft tissues and
hematoma formation [3, 8]. MRI is considered today
to be the most reliable tool providing an excellent
visualization of the lesion and the retraction of ten-
don edges [1-3, 15, 26]. However, in 71.4% of all
reviewed cases the diagnosis was evaluated without
the support of MRI. Thus, MRI investigation is
useful in special situations like neglected cases with
inconclusive complaints, patients with reduced com-
pliance [26], and in partial tendon lesions which can
treated conservatively [2, 3, 10, 34].

Early surgical repair of complete QTR is generally
recommended [8, 17, 24, 30, 34] as poor functional
outcome can be expected after conservative treatment.
Operative difficulties may occur in neglected cases due
to soft-tissue retraction and scar formation of the ten-
don [31] and so Scuderi [27] advised surgical tendon
repair within the first 48-72 h after the injury. Some
authors report less favourable functional out-come [24,
31] due to a persisting atrophy of the quadriceps
muscle and limited motion in patients with a delayed
repair of more than 1 [33] or 2 weeks [29]. Our report
supports Konrath’s et al. [13] results who found no
direct correlation in out-comes of strength, function or
activity and the delay of repair, if this period was not
exceedingly long. If operative repair was performed
after a 2 weeks interval, the rate of full functional
recovery decreased from 50% down to 21.4%.

@ Springer

In our opinion the quality of postoperatve physio-
therapy considerably yields to the final outcome, but in
most reports no informations of a detailed treatment
protocol are provided. Recently published data [13, 20,
35, 36] suggests that a reduction in the rate of flexion
deficits and the risk of thromboembolic complications
can be achieved by allowing early active motion with
the use of controlled motion braces and physiotherapy.
Promising reports [13] indicate no increased rate of
tendon re-ruptures and recommend plaster cast
immobilization only for unreliable patients.

References

1. Barasch E, Lombardi LJ, Arena L, Epstein E (1989) MRI
visualization of bilateral quadriceps tendon rupture in a pa-
tient with secondary hyperparathyroidism: implications for
diagnosis and therapy. Comput Med Imaging Graph 13:407—
410

2. Bikkina RS, Chaljub G, Singh H, Allen SD (2002) Magnetic
resonance imaging of simultaneous bilateral quadriceps
tendon rupture in a weightlifter: case report. J Trauma
52:582-584

3. Calvo E, Ferrer A, Robledo AG, Alvarez L, Castillo F,
Vallejo C (1997) Bilateral simultaneous spontaneous quad-
riceps tendon rupture. A case report studied by magnetic
resonance imaging. Clin Imaging 21:73-76

4. Dhar S (1988) Bilateral, simultaneous, spontaneous rupture
of the quadriceps tendon. A report of 3 cases and review of
the literature. Injury 19:7-8

5. Geisl H (1983) Bilateral, simultaneous, spontaneous and
subcutaneous rupture of the quadriceps tendon. Aktuelle
Traumatologie 13:201-204

6. Heyde CE, Mahlfeld K, Stahel PF, Kayser R (2005) Ultra-
sonography as a reliable diagnostic tool in old quadriceps
tendon ruptures: a prospective multicentre study. Knee Surg
Sports Traumatol Arthrosc 13:564-568

7. Hohlbach G, Kiffner E, Liepe B (1981) Bilateral, simulta-
neous and spontaneous rupture of the quadriceps ligament.
Aktuelle Traumatologie 11:234-237

8. llan DI, Tejwani N, Keschner M, Leibmann M (2003)
Quadriceps tendon rupture. J Am Acad Orthop Surg 11:192—
200

9. Kaar TK, O’Brien M, Murray P, Mullan GB (1993): Bilateral
quadriceps tendon rupture—a case report. Ir J Med Sci
162:502

10. Kaneko K, DeMouy EH, Brunet ME, Benzian J (1994)
Radiographic diagnosis of quadriceps tendon rupture: anal-
ysis of diagnostic failure. J] Emerg Med 12:225-229

11. Keogh P, Shanker SJ, Burke T, O’Connell RJ (1988) Bilat-
eral simultaneous rupture of the quadriceps tendons. Clin
Orthop 234:139-141

12. Kleintz R, Nolte U (1989) Bilateral simultaneous and
spontaneous rupture of the quadriceps tendons in compari-
son with a traumatic unilateral rupture. Unfallchirurg 89:29—
31

13. Konrath GA, Chen D, Lock T, Goitz HAT, Watson JT,
Moed BR, Ambrosio GD (1998) Outcomes following repair
of quadriceps tendon ruptures. J Orthop Trauma 12:273-279

14. Li PLS (1994) Acute bilateral rupture of the quadriceps
tendon—an obvious diagnosis? Injury 25:191-192



Knee Surg Sports Traumatol Arthrosc (2007) 15:43-53

53

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Lombardi LJ, Cleri DJ, Epstein E (1995) Bilateral simulta-
neous quadriceps tendon rupture in a patient with renal
failure. Orthopedics 18:187-191

Lotem M, Bernheim J, Conforty B (1978) Spontaneous
rupture of tendons. Nephron 21:201-208

MacDonald JA (1966) Bilateral subcutaneous rupture of the
quadriceps tendon: report of a case with delayed repair. Can
J Surg 9:74-77

MacEachern AG, Plewis JL (1984) Bilateral simultaneous
spontaneous rupture of the quadriceps tendons. J Bone Joint
Surg Br 66-B:81-83

Mabhlfeld K, Franke J, Schaeper O, GraBhoff H (2000)
Simultaneous bilateral rupture of the quadriceps tendon—
a diagnostical problem? Ultraschall Med 21:226-228
Masonis JL, Frick SL (2001) Bilateral quadriceps tendon
rupture as the initial presentation of amyloidosis. Orthope-
dics 24:995-996

McMaster PE (1933) Tendon and muscle ruptures. Clinical
and experimental studies on the causes and location of sub-
cutaneous ruptures. J Bone Joint Surg Am 15-A:705-722
Preston ET (1972) Avulsion of both quadriceps tendons in
hyperparathyroidism. JAMA 221:406-407

Preston FS, Adicoff A (1962) Hyperparathyroidism with
avulsion of three major tendons. N Engl J Med 266:968-971
Ramsey RH, Muller GE (1970) Quadriceps tendon rupture a
diagnostic trap. Clin Orthop 70:161-164

Ribbans WJ, Angus PD (1989) Simultaneous bilateral rup-
ture of the quadriceps tendon. Br J Clin Pract 43:122-125
Sagiv P, Gepstein R, Amdur B, Hallel T (1989) Bilateral
spontaneous rupture of the quadriceps tendon misdiagnosed
as a “‘neurological condition” J Am Geriatr Soc 37:750-752
Scuderi C (1958) Ruptures of the quadriceps tendon: study
on twenty tendon ruptures. Am J Surg 95:626-635

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

Shah M (2002) Simultaneous, bilateral rupture of the quad-
riceps tendons: analysis of risk factors and associations.
South Med J 95:860-866

Siwek CW, Juluru PR (1981) Ruptures of the extensor
mechanism of the knee joint. J Bone Joint Surg Am 63-
A:932-937

Stein V, Petersen W, Laprell H (1999) Bilateral spontaneous
rupture of the quadriceps tendon in a patient with Wilson
disease. Unfallchirurg 102:733-736

Steiner CA, Palmer LH (1949) Simultaneous bilateral rup-
ture of the quadriceps tendon. Am J Surg 78:752-755
Stephens BO, Anderson GV (1987) Simultaneous bilateral
quadriceps tendon rupture: a case report and subject review.
J Emerg Med 5:481-465

Tedd RJ, Norton MR, Thomas WG (2000) Bilateral simul-
taneous atraumatic quadriceps tendon ruptures associated
with “‘pseudogout”. Injury 31:467-469

Wetzler SH, Merkow W (1950) Bilateral, simultaneous and
spontaneous rupture of the quadriceps tendon. JAMA
144:615-616

Wick M, Miiller EJ, Ekkernkamp A, Muhr G (1997) Mis-
diagnosis of a late simultaneous and bilateral rupture of the
quadriceps tendon. Unfallchirurg 100:320-323

Yilmaz C, Binnet MS, Narman S (2001) Tendon lengthening
repair and early mobilization of neglected bilateral simulta-
neous traumatic rupture of the quadriceps tendon. Knee
Surg Sports Traumatol Arthrosc 9:163-166

Zimmermann T, Kelm C, Heinrichs C, Herold G (1993)
Simultaneous bilateral rupture of the quadriceps ten-
don—case report and review of the literature. Zentralbl Chir
118:368-371

@ Springer



	Bilateral, simultaneous rupture of the quadriceps tendon: �a diagnostic pitfall?
	Abstract
	Introduction
	Case reports
	Case 1
	Case 2
	Case 3

	Methods and review of the literature
	Results
	Pathomechanism of rupture
	Diagnostic delay
	Initial diagnoses and treatment
	Local symptoms + definitive diagnosis
	Site of lesion and therapy
	Postoperative course and out-come

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


