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We present a case report of a 43-year-old male patient with simultaneous ruptured of
anterior cruciate ligament (ACL), patellar tendon (PT) and lateral meniscus tear, occurred
during a tennis match. This combinate tear is not frequent, and literature reports only
few cases. Clinical diagnosis can be difficult and the support of MRI and X-Ray is needed.
Surgery was performed within seven days from injury in a one-step fashion. Clinical and
radiological outcome treatment was successful.

INTRODUCTION

Rupture of the ACL is the most common ligament injury in
the knee and concomitant rupture of the patellar tendon is
relatively uncommon.!~# Therefore, it is not surprising that
the combined rupture of these structures was hardly ever
reported in the practical clinic and in literature. Baker et
al.5 first described this terrible injury in 1980. The rupture
of ACL along with lateral meniscus tear is a common sports
injury but the simultaneous rupture of PT is rare.l,6,

There is no evidence for the most accurate treatment
in these cases: some authors prefer immediate repair of
the patellar tendon and postpone ACL reconstruction in or-
der to prevent arthrofibrosis. Other authors prefer a sin-
gle-stage surgery where PT repair and ACL reconstruction
are performed simultaneously the soonest possible from
the injury. In the present case, we repaired the PT with an
end-to-end suture reinforced with a metallic anchor, recon-
structed the ACL with hamstrings, and performed a selec-
tive partial meniscectomy at the same time.

CASE REPORT

A 43-year-old recreational tennis player without any pre-
existing disease injured his right knee during a tennis
match. He complained of sudden onset of severe right knee
pain during a twisting. No direct trauma was reported.

Physical examination showed diffuse knee swelling and
joint effusion. No active knee motion could be demon-
strated because of the intense pain. Lachman test was pos-
itive and there were no collateral ligament lesions. Knee
radiographs and magnetic resonance imaging (MRI) were
done before surgery. The MRI exam revealed a complete
tear of the PT at the level of the middle third, ACL, and ex-
ternal meniscus flap tear.

SURGICAL TREATMENT AND REHABILITATION

Surgical treatment was simultaneous open PT repair
(Fig.1,2), arthroscopic ACL reconstruction, and selective
partial meniscectomy. The PT was repaired with braided
non-absorbable ultra-high molecular weight polyethylene
nr. 2 end-to-end (Fig.3); the tendon suture was reinforced
with bone-tendon through a metallic 3.5 metallic screw
(Arthrex, Naples, USA). The selective partial meniscectomy
of the flap tear at the level of the lateral meniscus was car-
ried out along with ACL reconstruction: ipsilateral semi-
tendinosus and gracilis tendons (ST/G) were used, perform-
ing a single-bundle, anatomic trans-tibial technique with
a suspensory system for femoral fixation (ACL Ultrabutton
-Smith & Nephew plc, UK) and a bioabsorbable tricalcium
phosphate interference screw of 9mm for tibial fixation
(BioRCI®-HA—Smith & Nephew plc, UK).

Rehabilitation protocol included partial weight-bearing
and immobilization in a hinged knee brace locked in full ex-
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Figure 1. Minus sign at the level of the patellar tendon

Figure 2. Surgical exposure of the patellar tendon
rupture

tension for 2 weeks. Afterward, progressive weight-bearing
was permitted and range of motion (ROM) was increased by
20°-30°/week. Four weeks after surgery, the patient started
full weight-bearing with no brace.

Figure 3. Patellar tendon suture

OUTCOME

The patient was finally followed-up twelve months after
surgery. Active ROM was 0° to 130°. Clinical examination
demonstrated a negative Lachman test and anterior drawer
test; McMurray test was negative for meniscal tear, and ac-
tive extension motion was possible.

Patient-reported he returned to normal manual work du-
ties five months after surgery and to his normal recre-
ational sports (Tennis) eight months after surgery.

Lysholm scoring scale and IKDC (International Knee
Documentation Committee) score showed excellent post-
operative outcomes (95 and 93 points respectively).

The rehabilitative program was carried out until a fully
satisfactory level, as reported by the patient, and lasted six
months.

REVIEW OF LITERATURE

We carried out a systematic review on Pubmed. English lan-
guage original studies of level I, II, III, or IV evidence (based
on Oxford Center for Evidence-Based Medicine) that in-
volved either one- (simultaneous) or two-staged (sequen-
tial) surgical treatment of simultaneously sustained com-
plete ACL and PT ruptures in the ipsilateral knee were
eligible for inclusion.

We selected 21 studies and 32 patients with an average
age of 31.1 years (range: 15-50 years) including our case re-
port.

Out of these, 18/32 (56.25%) were operated on one stage
and 14/32 (43.75%) on two-stage.

As can be seen from Tables I and II, only 3/32 (9.4%) in
addition to the injury of the patellar tendon and the an-
terior cruciate ligament did not present associated lesions
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One- versus Two-

. . . : _— . Functional Return to o
Author Year Age stage repair and ACL Sport/Activity Mechanism Associated Injuries Imaging scores sport Complications
graft
Bakeretal. 1980 24 ONE STAGE BASKETBALL JUMP (LANDING) MCL MM LM  NOREPORTED  NOREPORTED = NOREPORTED NO REPORTED
TRAMPOLINE
Rae etal 1991 35 ONE STAGE TRAMPOLINE ACCIDENT MCL MM LM NOREPORTED = NOREPORTED = NOREPORTED NO REPORTED
Levakos et al 1996 33 ONE STAGE SKIING JU::';\Y;'ILEK' MM LM  NOREPORTED = NOREPORTED YES NO REPORTED
PATELLABAJA,
Levakos et al 1996 36 ONE STAGE RECREATIONAL SOCCER  JUMP (LANDING) MCL MM LM NONE NOREPORTED = NO REPORTED
DECREASED ROM
Levakos et al 1996 15 TWO STAGE LONG JUMP JUMP (LANDING) NONE NONE NO REPORTED YES NO REPORTED
Levakos et al 1996 23 TWO STAGE PRS;??:RAL DIRECT IMPACT MCL RX, RMN NO REPORTED YES NO REPORTED
Levakos et al 1996 23 ONE STAGE NO REPORTED MEJSEEL?E MCL MM LM RMN NOREPORTED =~ NO REPORTED NO REPORTED
Levakos et al 1996 20 ONE STAGE FOOTBALL TWISTED KNEE MCL LM RMN NOREPORTED =~ NO REPORTED NO REPORTED
McCormarcketal 1998 26 TWO STAGE PROFESSIONAL VALGUS EXTERNAL LM RX, US NOREPORTED  YES 12 MONTHS NO REPORTED
FOOTBALL ROTATION
PERSISTENT
Chiangetal 2005 30 ONE STAGE BASKETBALL JUMP (LANDING) NONE RMN NOREPORTED ' YES12 MONTHS ~ PATELLOFEMORAL
CREPITIUS
LYSHOLM 96,
Costa-pazetal 2005 31 ONE STAGE SOCCER TWISTED KNEE MCL RX, RMN YES 8 MONTHS NO REPORTED
IKDC NORMAL
LYSHOLM 88,
Costa-pazetal 2005 50 TWO STAGE NO REPORTED BICYCICLE ACCIDENT LM RX, RMN IKDCNEAR  NOREPORTED NO REPORTED
NORMAL
Costa-pazetal 2005 31 ONE STAGE NO REPORTED M:)ggr;i\;‘?.s MCL RMN LYSHOLM 100, ~ NO REPORTED NO REPORTED
CHOW etal 2006 23 ONE STAGE BASKETBALL JUMP (STARTING) MM LM RX, US NOREPORTED =~ NO REPORTED NO REPORTED
Futchet al 2007 19 ONE STAGE FOOTBALL DECELERATION WITH MM LM RX, RMN IKDC90,8  YES22MONTHS  ARTHRIFIBROSIS
PLANTED FOOT
Shillingtonetal 2008 23 TWO STAGE NO REPORTED VALGLBECERIEL | et RMN NOREPORTED = NOREPORTED ~~' ' IClAL WOUND
Hington eta ROTATION INFECTION

MM medial meniscus, LM lateral meniscus, MCL Medial collateral ligament, IKDC international Knee Documentation Committee

Table I.

of the collateral ligaments and menisci. In fact, 22 patients
(68.75%) had lesions of the MCL, 16 patients (50%) had a
lateral meniscus tear, 15 patients (46.87%) had a medial
meniscus tear and 6 patients (18.75%) had lesions at MCL
and both menisci tears.

Diagnostic investigations have not been reported in 3
cases. MRI was performed in 79.3% (23 patients), radi-
ographs were performed in 13 patients (44.82%) and an ul-
trasound was performed in 2 patients (6.90%).

Only 13 patients had functional scores, which were
mostly represented by the Lysholm score and IKDC scoring
scale: the average Lysholm score was 90.1 (49-100) and
the IKDC (56.3-100). In patients treated with the one-stage
technique, the average Lysholm score was 88.42 (49-100)
and the average IKDC was 82.46 (56.3-100); in patients
treated with a two-stage technique the average Lysholm
score was 93 (88-96) and the average IKDC was 93.37
(90.8-95.3).

Twenty-four patients (75%) carried out professional or
amateur sports and out of these, twenty (83.33%) returned
to pre-injury sports levels at an average of 11.61 months af-
ter the trauma (range: 8-22 months). Complications have
been reported in 8 patients (25%). Six patients had been
treated with a one-stage technique: there was one case of
the low patella, one case of arthro-fibrosis, one case of per-
sistent knee pain, and in 2 cases it was necessary to remove
the metal cerclage. In patients treated with the two-stage
technique (2 cases), one patient reported an infection from

the surgical wound and in one patient it was necessary to
remove the metal cerclage.

DISCUSSION

The mechanism of injury of our patient is coherent with
the literature: in fact, the injury pattern is believed to be
the result of non-contact high-energy force. This mecha-
nism appears to result in a violent quadriceps contraction
causing an initial rupture of the patellar tendon, with a
secondary tear of the anterior cruciate ligament.8-11 So
far, the main controversy remains regarding the manage-
ment of these injuries: do they need to be treated in two
stages or a single-stage surgery can be safely performed?
A single-stage procedure offers the advantages of only one
surgical intervention with an overall shorter rehabilitation
and a faster return to the pre-injury level of activity.12-15
With simultaneous treatment of both ACL and PT injuries,
an early postoperative range of motion is encouraged to
prevent arthrofibrosis. On the contrary, a two-stage proce-
dure offers the advantages of two dedicated rehabilitation
protocols: ACL reconstruction is usually performed 3-to-6
months after PT reconstruction when a patient has re-
gained a full ROM and a satisfactory muscle tone; however,
potential meniscal or chondral damages may remain unad-
dressed in the acute setting, leading to a potentially com-
promised clinical outcomel®

The most common complications reported after com-
bined PT and ACL injuries are surgical site infection, per-
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One- versus Two- L . . . . Functional Return to L
Author Year Age ) Sport/Activity Mechanism Associated Injuries Imaging Complications
stage repair and ACL scores sport
Tsarouhasetal 2011 38 TWO STAGE MARTIAL ARTS D'RECTK';A:EACT OF Mo M RX NOREPORTED ' YES11MONTHS ~ NO REPORTED
Koukouliasetal 2011 47 TWO STAGE NO REPORTED DECELERATIONWITH | ey | mm | Lm RX NO REPORTED nosport REMOVAL CERCLAGE
PLANTED FOOT
PLEX REGIONAL
Wissmanetal 2012 36 ONE STAGE NO REPORTED JUMP (LANDING) NONE RMN NOREPORTED ~ NOREPORTED oM LEX REGIONA
PAIN SYNDROME
Mariani etal 2013 45 TWO STAGE SKIING VALGUSEXTERNAL iy vm RMN LYSHOLM 96, YES NO REPORTED
ROTATION IKDC 90.8
Mariani etal 2013 19 TWO STAGE PROFESSIONAL VALGUSEXTERNAL iy mm RMN LYSHOLM 92, YES NO REPORTED
MODERN DANCER ROTATION IKDC 91,3
Mariani etal 2013 18 TWO STAGE WAKE BOARDING VALGUSEXTERNAL ey vm RMN LYSHOLM 96, YES NO REPORTED
ROTATION IKDC 95,3
Chiba etal 2013 36 TWO STAGE BASEBALL SLIDING MCL RX, RMN NO REPORTED YES NO REPORTED
Gulabietal 2014 30 ONE STAGE SOCCER DECELERATIONWITH | 1) RX, RMN IKDC 88 YES 12 MONTHS = REMOVAL CERCLAGE
PLANTED FOOT
Kimetal 2014 32 ONE STAGE BASEBALL DECELERATIONWITH |l .ypc M RX, RMN LYSOLM94  YES12 MONTHS ~ NOREPORTED
PLANTED FOOT
Brunkhorstetal 2015 = 32 TWO STAGE NO REPORTED D'RECTIJ:;AEPEACT OF M wmm RMN NOREPORTED = YES9 MONTHS NO REPORTED
Brunkhorstetal 2015 27 TWO STAGE NO REPORTED VAL(;ZSTE:IT;:NAL MCL LM RMN NOREPORTED = YES9 MONTHS NO REPORTED
Cucchietal 2017 35 ONE STAGE SKIING VALGUSEXTERNAL, | ey | wam RMN LYSHOLMBS, < 12 MONTHS | REMOVAL CERCLAGE
SEERE ROTATION IKDC 66,7
PIVOIING WITH KNEE LYSHOLM 49
Cucchietal 2017 44 ONE STAGE SKIING EXTENDED AND FOOT = MCL MM RMN ’ YES12MONTHS  NOREPORTED
DI ANITEN IKDC 56'3
LYSHOLM 100,
Mattheus etal 2018 41 ONE STAGE MOTOCROSS RIDING JUMP (LANDING) MM RX, RMN KDC100  YES12MONTHS  NOREPORTED
MOTOR VEICLE
Loboetal 2018 30 TWO STAGE BIKE AEEiBENE MCL RMN NOREPORTED =~ NO REPORTED NO REPORTED
PIVOTING WITH KNEE LYSHOLM 5,
Present case 2020 43 ONE STAGE TENNIS EXTENDED AND FOOT M RX, RMN KDCO3 YES 8 MONTHS NO REPORTED

PLANTED

MM medial meniscus, LM lateral meniscus, MCL Medial collateral ligament, IKDC international Knee Documentation Committee

Table II.

sistent patellofemoral crepitus, and arthrofibrosis>12:13,17:
the latest two complications were mostly observed in pa-
tients treated in one stage, despite the early postoperative
range of motion.1213

In our case we allowed a range of motion from 0° to
90° degrees with partial weight-bearing starting from the
second postoperative week; later, ROM was progressively
increased every week until a full range of motion was
achieved. This protocol was determined and set up by the
surgeon based on the strength of the patellar tendon re-
construction. The use of an accelerated rehabilitation pro-
tocol is increasingly supported in the literature with most
authors recommending an initial period of limited flexion
range (0°-30°/ 0-90°).%,12,13,18,19

Based on the available evidence, no strong recommenda-
tion for single stage vs two stage treatment of the injuries
can be made. The choice will depend on the patient and
surgeons’ preferences.

CONCLUSIONS

Acute simultaneous rupture of the patellar tendon, anterior
cruciate ligament, and lateral meniscus is a rare but severe
injury. Accurate clinical evaluation and early MRI exam
provide the surgeon with appropriate information for sur-
gical treatment.

There is still no consensus among authors in regard to
the most appropriate therapeutic algorithm to follow. In
our case, a single-stage operation led to satisfactory clinical

results with full patient satisfaction, even though the reha-
bilitative treatment was challenging, as reported by the pa-
tient.

AUTHORS CONTRIBUTIONS

Marco Scrivano: conceptualization, data curation, investi-
gation, resources, writing — original draft

Lorenzo Ticca: conceptualization, data curation, investiga-
tion, resources, supervision,;

Antonio Pasquale Vadala’s: conceptualization methodol-
ogy, supervision, validation, writing - review & editing

Gianluca Fedeli: conceptualization, data curation, investi-
gation, resources, writing — original draft

Alessio Rossato: data curation, investigation, resources,
writing — original draft, writing — review & editing;

Andrea Ferretti: methodology, resources, supervision, writ-
ing - review &editing.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

Orthopedic Reviews 4


https://orthopedicreviews.openmedicalpublishing.org/article/36919-a-different-unhappy-triad-in-the-knee-a-case-of-acute-simultaneous-rupture-of-patellar-tendon-anterior-cruciate-ligament-and-lateral-meniscus-treate/attachment/94019.png

A different unhappy triad in the knee: a case of acute simultaneous rupture of Patellar Tendon, Anterior Cruciate Ligament...

FUNDING claration and its later amendments or comparable ethical
standards.
Self-funding.

Submitted: April 24, 2021 EST, Accepted: April 04, 2022 EST
ETHICAL APPROVAL

All procedures performed in studies involving human par-

ticipants were in accordance with the national and insti-
tutional ethical standards and with the 1964 Helsinki de-

Orthopedic Reviews 5



A different unhappy triad in the knee: a case of acute simultaneous rupture of Patellar Tendon, Anterior Cruciate Ligament...

REFERENCES

1. Kim DH, Lee GC, Park SH. Acute Simultaneous
Ruptures of the Anterior Cruciate Ligament and
Patellar Tendon. Knee Surg Relat Res.
2014;26(1):56-60. doi:10.5792/ksrr.2014.26.1.56

2. Myasaka KC, Daniel D, Stone ML, et al. The
incidence of knee ligament injuries in the general
population. Am J Knee Surg. 1991;4:3-7.

3. Matava M]J. Patellar tendon ruptures. ] Am Acad
Orthop Surg. 1996;4(6):287-296. doi:10.5435/0012463
5-199611000-00001

4. Siwek CW, Rao JP. Ruptures of the extensor
mechanism of the knee joint. J Bone Joint Surg Am.
1981;63(6):932-937. d0i:10.2106/00004623-19816306
0-00010

5. Baker BE. O’Donoghue’s triad plus patellar tendon
rupture. N Y State ] Med. 1980;80(9):1436-1437.

6. Chow FY, Wun YC, Chow YY. Simultaneous rupture
of the patellar tendon and the anterior cruciate
ligament: a case report and literature review. Knee
Surg Sports Traumatol Arthrosc.
2006;14(10):1017-1020. d0i:10.1007/s00167-006-004
8-3

7. Costa-Paz M, Muscolo DL, Makino A, Ayerza MA.
Simultaneous acute rupture of the patellar tendon
and the anterior cruciate ligament. Arthroscopy.
2005;21(9):1143. doi:10.1016/j.arthro.2005.05.028

8. Koukoulias NE, Koumis P, Papadopoulos A,
Kyparlis D, Papastergiou SG. Acute, simultaneous
tear of patellar tendon and ACL: possible mechanism
of injury and rationality of the two-stage surgical
treatment. BMJ Case Rep. 2011;2011. doi:10.1136/bc
r.05.2011.4178

9. Levakos Y, Sherman MF, Shelbourne KD, Trakru S,
Bonamo JR. Simultaneous rupture of the anterior
cruciate ligament and the patellar tendon. Six case
reports. Am J Sports Med. 1996;24(4):498-503. doi:1
0.1177/036354659602400415

10. Rae PJ, Davies DR. Simultaneous rupture of the
ligamentum patellae, medial collateral and anterior
cruciate ligaments. Am J Sports Med Sep-Oct.
1991;19(5):529-530.

11. Tsarouhas A, Iosifidis M, Kotzamitelos D, Traios
S. Combined rupture of the patellar tendon, anterior
cruciate ligament and lateral meniscus. Hippokratia.
2011;15(2):178-180.

12. Chiang AS, Shin SS, Jazrawi LM, Rose DJ.
Simultaneous ipsilateral ruptures of the anterior
cruciate ligament and patellar tendon: a case report.
Bull Hosp Jt Dis. 2005;62(3-4):134-136.

13. Futch LA, Garth WP, Folsom GJ, Ogard WK. Acute
rupture of the 312 anterior cruciate ligament and
patellar tendon in a collegiate athlete. Arthroscopy.
2007;23(1):112.e1-112.e4. doi:10.1016/j.arthro.2005.0
7.030

14. Gulabi D, Erdem M, Bulut G, Saglam F. Neglected
patellar tendon rupture with anterior cruciate
ligament rupture and medial collateral ligament
partial rupture. Acta Orthop Traumatol Turc.
2014;48(2):231-235. do0i:10.3944/a0tt.2014.3149

15. Matthews AH, Fraser EJ, Parkinson B.
Management for Simultaneous Patella Tendon and
Anterior Cruciate Ligament Ruptures — A Systematic
Review of Available Literature. J Orthop Trauma.
2018;32(8):e320-e326.

16. Lobo JO, Cherian J]. Arnav Sahu Case of Acute
Concomitant Rupture of Anterior Cruciate Ligament
and Patellar Tendon of Knee: Surgical Decision
Making and Outcome. J Orthop Case Rep.
2017;7(3):5-8.

17. Shillington M, Logan M, Watts M, Myers P. A
complex knee injury in a rugby league player:
Combined rupture of the patella tendon, anterior
cruciate and medial collateral ligaments, with a
medial meniscal tear. Injury Extra.
2008;39(10):327-328. doi:10.1016/j.injury.2008.05.00
4

18. Cucchi D, Aliprandi A, Nocerino E, Randelli P.
Early combined arthroscopic treatment for
simultaneous ruptures of the patellar tendon and the
anterior cruciate ligament leads to good radiological
results and patient satisfaction. Knee Surg Sports
Traumatol Arthrosc. 2017;26(4):1164-1173. doi:10.100
7/s00167-017-4562-2

19. Pengas IP, Assiotis A, Khan W, Spalding T. Adult
native knee extensor mechanism ruptures. Injury.
2016;47(10):2065-2070. d0i:10.1016/j.injury.2016.0
6.032

Orthopedic Reviews


https://doi.org/10.5792/ksrr.2014.26.1.56
https://doi.org/10.5435/00124635-199611000-00001
https://doi.org/10.5435/00124635-199611000-00001
https://doi.org/10.2106/00004623-198163060-00010
https://doi.org/10.2106/00004623-198163060-00010
https://doi.org/10.1007/s00167-006-0048-3
https://doi.org/10.1007/s00167-006-0048-3
https://doi.org/10.1016/j.arthro.2005.05.028
https://doi.org/10.1136/bcr.05.2011.4178
https://doi.org/10.1136/bcr.05.2011.4178
https://doi.org/10.1177/036354659602400415
https://doi.org/10.1177/036354659602400415
https://doi.org/10.1016/j.arthro.2005.07.030
https://doi.org/10.1016/j.arthro.2005.07.030
https://doi.org/10.3944/aott.2014.3149
https://doi.org/10.1016/j.injury.2008.05.004
https://doi.org/10.1016/j.injury.2008.05.004
https://doi.org/10.1007/s00167-017-4562-2
https://doi.org/10.1007/s00167-017-4562-2
https://doi.org/10.1016/j.injury.2016.06.032
https://doi.org/10.1016/j.injury.2016.06.032

	Introduction
	Case Report
	Surgical Treatment and Rehabilitation
	Outcome

	Review of Literature
	Discussion
	Conclusions
	Authors contributions
	Conflict of interest
	Funding
	Ethical approval

	References

