
unremitting bilateral knee pain after a low 
energy knee trauma.  On physical examination, 
evident bilateral knee effusion, severe quadriceps 
amyotrophy, and bilateral patella alta (Figure 1) 
were noted. Bilateral disruption of the extensor 
mechanism was appreciated with absent active 
extension in both knees as well. Subsequently, 
Knee x-ray and MRI were ordered for diagnosis. 
Knee x-ray showed symmetrical bilateral patella 
alta due to patellar apexes avulsion (Figure 2a-
d). MRI showed avulsion of bilateral apexes with 
normal patellar and quadriceps tendons, and no 
menisco-ligamentous injuries (Figure 3a-b). Severe 
articular cartilage damage of both femoral condyles 
and patella was noted as well (Figure 4). On blood 
tests, patient was found to have severe anemia 
(hemoglobin 7.2), elevated creatinine level (5.7 
- normal range being 0.51 to 0.95), and elevated 
parathyroid hormone level (870 - normal range 
being 15 to 68). Consequently, she was admitted 
to the intensive care unit for two days where 
she required blood transfusions and electrolyte 
correction. Once patient stabilized, the operation 
was performed using a direct anterior approach. The 

Bilateral Post-Traumatic Avulsion Of Patellar Apexes: A Case Report 
Zakhia-Douaihy Ghassan1, Ahmad Salaheddine Naja2, Mohamad Issa2, Akram Al Ramlawi2, Jean Paul 
Rizk2

1Department of Orthopedic Surgery, Family Medical Hospital, Mejdlaya, Lebanon
2Department of Orthopedic Surgery, American University of Beirut Medical Center, Beirut Lebanon

MedJEM

Correspondence to: 

Ghassan Douaihy, MD
Department of Orthopedic Surgery 
Family Medical Hospital, Mejdlaya, Lebanon
Email: ghassan7douaihy@gmail.com
Phone: +9613444481

Volume X | Issue X | 202X		         			                Mediterranean Journal of Emergency Medicine & Acute Care 1

Case Report

ABSTRACT

Patellar tendon rupture and patellar apex rupture are established complications in patients with end 
stage kidney disease, however, little to no literature describes bilateral patellar avulsion. This is a case 
presentation of bilateral knee avulsion due to bilateral patellar tendon rupture at the level of the apexes 
in a patient with end stage kidney disease on dialysis. A 52-year-old female presented to the emergency 
department for low energy traumatic event. On physical exam patient had bilateral patella alta with limited 
range of motion. On imaging, bilateral knee MRI was diagnostic of bilateral avulsion of patellar apexes. 
Considering the clinical and radiological findings, patient was admitted for surgical repair, in which a free 
tendon graft was placed. Post-operative radiography showed good patellar placement and fixation. Upon 
discharge, patient was allowed partial weightbearing for the first 6 weeks, followed by full weightbearing. 
One year post-surgery, the patient was pain free and able to ambulate comfortably. We conclude that, 
patellar apex avulsion should be suspected in patients with renal dysfunction presenting for unilateral or 
bilateral chronic knee pain even if no severe mechanism of injury was present.
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INTRODUCTION

Bilateral post-traumatic avulsion of both patellar 
apexes is rare. A relationship between renal 
dysfunction and patellar tendon rupture might exist 
according to the literature.1 However, only few 
reported cases describe bilateral patellar avulsion in 
patients suffering from end-stage kidney disease.1,7 
This is a case presentation of an elderly patient with 
end-stage kidney disease coming with avulsion of 
both patellar apexes after a low energy traumatic 
event.

CASE REPORT

 A 52 year-old woman with end stage kidney 
disease, secondary to diabetes mellitus type 
2, presented to the emergency department for 
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Figure 1 Bilateral patella alta and quadriceps amyotrophy 

Figure 2 AP (A) and lateral (B) radiographs showing the apex avulsion injury of the right patella;  AP (C) and 
lateral (D) radiographs showing the apex avulsion injury of the left side patella

(A) (B)

(C) (D)
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Figure 3 MRI showing (A) patella apex rupture of the right side and (B) wing patella apex rupture of the right 
side, with patella tendon intact 

MedJEM Zakhia-Douaihy et al.

Figure 4 Intra-operative photo showing extensive cartilage damage and the patellar apex avulsion

Figure 5 Intra-operative photo showing horizontal mattress sutures 

(A)					          (B)
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continuity of the extensor mechanism complex was 
assured by using 2 non-absorbable suture anchors 
with horizontal mattress configuration extending 
from the insertion of the tendon on the patella and 
quadriceps tendon proximally to the torn tendon 
distally (Figure 5). A semi tendinous free tendon 
graft was then incorporated in the sutures after 
being passed through a tibial tunnel distally and 
was well-fixed proximally on the anterior patellar 
retinaculum and the quadriceps tendon (Figure 6 
and 7). Post-operative plain radiograph showed 
adequate fixation with appropriate alignment and 
no significant fracture gap. Post-operative follow up 
was uneventful. During her hospital stay post-op, 
patient started passive and active aided exercises 
with the assistance of an articulated brace. Partial 
weight bearing was permitted using a walker for 
the first 6 weeks post-operation, and full weight 
bearing as tolerated after 6 weeks. Cultures were 
negative after 3 days of incubation. At the one-year 
benchmark clinic visit, patient was not complaining 
of any pain or gait abnormality. On physical exam, 
patient had full extension and flexion reaching 130 
degrees.

DISCUSSION

Around 50 reported cases of bilateral patellar 
tendon rupture are described in the literature, 
making it an extremely rare incident1. Spontaneous 
rupture of the tendons (including avulsion) is 
associated with renal failure1-7, diabetes mellitus8, 
hyperparathyroidism9, long term-micro trauma and 
corticosteroid use10,11 or a combination of these 
diseases. However, renal failure is the most reported 
cause of spontaneous tendon rupture.

Furthermore, patellar tendon rupture is the 
third most common cause of extensor mechanism 
dysfunction, after patellar fracture and quadriceps 
tendon rupture12. Zernicke, et al.13 reported that a 
force of 17.5 times the body weight is required to 
rupture this tendon. To put this into perspective, 
climbing stairs is reported to create a force of 3.3 
times body weight. Clinically, bilateral avulsion of 
patellar tendon or apexes is sometimes difficult to 
be found, and may be diagnosed radiographically 
via the presence of bilateral patella alta. The best 
way to make this diagnosis is through a lateral 
view radiography of the knee in slight flexion to 

Figure 6 Intra-operative photo showing post-anchors 
fixation with graft placement 

Figure 7 Intra-operative photo showing fixation with 
anchors and graft of the left side 



exert tension on the patellar tendon. On this view, 
an Insall Salvati ratio can be calculated.14 Patellar 
tendon tears are classified according to a three-part 
system: Type 1 at the origin of the tendon at the 
inferior pole of the patella, Type 2 a midsubstance 
tear through the tendon, or Type 3 at the insertion of 
the patellar tendon to the tibial tubercule.15,16

The pathogenesis of such spontaneous or 
post traumatic ruptures remains controversial.17 
Weakness of the tendo-osseous junction due to 
secondary hyperparathyroidism and additional 
chronic inflammatory changes due to repeated 
micro-trauma is one of the possible etiologies of 
the rupture.

With regards to treatment, the necessity for early 
repair cannot be overemphasized. Tendon retraction 
and scarring occur shortly after injury and can 
greatly complicate repair.18 If repair is delayed, scar 
tissue release, patellar traction, and adjunct allograft 
or gracilis-semitendinosus autograft insertion may 
be used to facilitate repair.

 Munakata et al. in 1995, was the first to describe 
a case of acute post traumatic bilateral avulsion 
of patellar apexes in a young woman with renal 
failure.19 Our patient, who is known to have end-
stage kidney disease, had chronic bilateral avulsion 
of both patellar apexes sustained after a fall, a 
low energy trauma. Concerning the operative 
technique used, we consider that the use of anchor 
screws and mattress suturing with the adjunction 
of a semitendinosus autograft will ensure a solid 
stability. However, more trials with bigger sample 
size are needed to further prove the efficacy of this 
technique in similar patients. 

CONCLUSION

Bilateral patellar avulsion with the absence of 
high energy traumatic episode is very rare. kidney 
disease, uremia, hyperparathyroidism are all patellar 
rupture risk factors described in the literature. 
Ruptures usually happen simultaneously and are 
not necessarily preceded by high energy trauma. 

At last, high index of suspicion is needed in 
patients with end stage kidney disease presenting 
with chronic knee pain and a clinical picture of 
bilateral patellar apex avulsion. A prompt surgical 

intervention is needed to assure satisfactory 
treatment outcome and subsequently good quality 
of life after injury. 

Conflicts of Interest 

The author declare no conflicts of interest or sources of 
funding.

REFERENCES
1.  Bhole R, Flynn JC, Marbury TC. Quadriceps tendon 
rupture in uremia. ClinOrthop. 1985;195:200-6.

2. Cirincione RJ, Baker BE. Tendon rupture with secondary 
hyperparathyroidism. J Bone Joint Surg [Am]. 1975;57:852-
3.

3. Clark RF, Popky LM, Evans TC. Spontaneous four-
extremity extensor tendon rupture in a renal dialysis patient. 
Ann Emerg Med. 1989;18:783-4.

4. Lotem M, Bernheim J, Conforty B. Spontaneous rupture of 
tendon. Nephron. 1978;21:201-8. 

5. Murphy KJ, McPhee I. Tears of major tendons in chronic 
acidosis with elastosis. J Bone Joint Surg [Am]. 1965;47:1253-
8.

6. Ryuzaki M, Konishi K, Kasuga A, Kumagai H, Suzuki H, 
Abe S, et al. Spontaneous rupture of the quadriceps tendon 
in patients on maintenance hemodialysis – report of three 
cases with clinicopathological obervations. ClinNephrol. 
1987;32:144-8.

7. Stepens BO, Anderson GB Jr. Simultaneous bilateral 
quadriceps tendon rupture. A case report and subject review. J 
Emerg Med. 1987;5:481-5.

8. Brotherton B, Bill J. Bilateral simultaneous rupture of the 
quadriceps tendons. Br J Surg. 1975;62:918-20.

9. Preston ET. Avulsion of both quadriceps tendons in 
hyperparathyroidism. JAMA. 1972;221:406-7.

10. Clark SC, Jones MW, Choudhury RR, Smith E. Bilateral 
patellar tendon rupture secondary to repeated local steroid 
injections. J Accid Emerg Med. 1995;12:300-1.

11. Morgan J, McCarty DJ. Tendon ruptures in patients with 
systemic lupus erythematosus treated with corticosteroids. 
Arthritis Rheum. 1974;17:1033-6.

12. Rose PS, Frassica FJ. Atraumatic bilateral patellar tendon 
rupture. A case report and review of the literature. J Bone 
Joint Surg Am. 2001;83:1382-6.

13. Zernicke RF, Garhammer J, Jobe FW. Human patellar-
tendon rupture. J Bone Joint Surg Am. 1977;59:179-83.

14. Carson WG Jr, James SL, Larson RL, Singer KM, 

Volume X | Issue X | 202X		         			                Mediterranean Journal of Emergency Medicine & Acute Care 5

MedJEM Zakhia-Douaihy et al.



Volume X | Issue X | 202X		         			                Mediterranean Journal of Emergency Medicine & Acute Care 6

Winternitz WW. Patellofemoral disorders: physical and 
radiographic evaluation. Part II: Radiographic examination. 
ClinOrthop. 1984;185:178-86.

15. Giblin P, Small A, Nichol R. Bilateral rupture of the 
ligamentum patellae: two case reports and a review of the 
literature. Aust N Z J Surg. 1982;52:145-8.

16.  Kuo RS, Sonnabend DH. Simultaneous rupture of the 
patellar tendons bilaterally: case report and review of the 
literature. J Trauma. 1993;34:458-60.

17.  Avioli LV. Collagen metabolism, uremia and bone. Kidney 
Int. 1973;4:105-15.

18. Siwek C, Rao J. Ruptures of the extensor mechanism of 
the knee joint. J Bone Joint Surg [Am]. 1981;63:32-7.

19. Munakata T, Nishida J, Shimamura T, Ichinohe S, Abe M, 
Ehara S. Simultaneous avulsion of patellar apexes bilaterally 
in a hemodialysis patient. Skeletal Radiol. 1995;24:211-3.

MedJEM Zakhia-Douaihy et al.


