
Introduction
Osteochondromas are the most common benign bone tumors, 
often presenting as painless, palpable masses. While generally 
asymptomatic, these tumors can cause complications when 
located near joints, such as the knee. The proximity to the knee 
can lead to mechanical symptoms, including discomfort and 
limited mobility, particularly when involving the distal femur. A 
rare but significant complication in this context is snapping 
quadriceps, a condition marked by a palpable or audible snap 
during knee movements, caused by the quadriceps tendon or 
muscle  s l iding over  a  bony prominence such as  an 

osteochondroma [1, 2]. This report discusses a case of snapping 
quadriceps associated with a distal femur osteochondroma, 
emphasizing the rarity and mechanical implications of this 
condition.
The pathogenesis of snapping quadriceps involves the abnormal 
protrusion of the osteochondroma, disrupting the normal 
gliding mechanism of the quadriceps tendon across the femur. 
This mechanical disruption results in a snapping sensation that is 
particularly noticeable during repetitive knee movements. 
Previous literature has highlighted various presentations of 
osteochondromas around the knee but has infrequently 
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Introduction: Osteochondromas, common benign bone tumors, can lead to complications such as snapping quadriceps when located near 
joints such as the knee. This case report discusses a rare instance of a distal femur osteochondroma causing a snapping sensation during knee 
movement. The pathogenesis involves the tumor altering the normal mechanics of the quadriceps tendon, necessitating a comprehensive 
diagnostic approach including magnetic resonance imaging and dynamic ultrasound.
Case Report: We report a 37-year-old male who presented with a 6-month history of progressive pain, swelling, and a snapping sensation in the 
right knee, which was confirmed as a pedunculated osteochondroma with a cartilage cap <2 cm in thickness with appropriate investigations. Due 
to failed conservative management, the surgical resection through the Swashbuckler approach was performed.
Conclusion: The case emphasizes the importance of precise diagnostic imaging and tailored surgical intervention in managing uncommon 
mechanical complications of osteochondromas.
Keywords: Osteochondroma, snapping quadriceps, distal femur, surgical resection, swashbuckler approach, knee biomechanics.

Abstract

Learning Point of the Article:
Surgical management of snapping quadriceps caused by distal femur osteochondroma requires tailored intervention, guided by detailed 

imaging to ensure accurate diagnosis and effective treatment.
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documented cases where these tumors lead to snapping 
quadriceps, underlining the unusual nature of this case. 
Diagnostic approaches typically include patient history, 
physical examination, and imaging studies such as magnetic 
resonance imaging (MRI) and dynamic ultrasound, which are 
crucial for confirming the mechanical interaction between the 
osteochondroma and the quadriceps tendon.
Although osteochondromas are widely reported in orthopedic 
literature due to their commonality, the specific presentation 
involving snapping symptoms caused by these tumors remains 
scarcely discussed. The snapping phenomenon typically 
emerges from the mechanical interaction where the 
osteochondroma alters the local anatomy, imposing a physical 
barrier that affects the normal function of musculotendinous 

structures. In the case of the distal femur, the strategic position 
of the osteochondroma may directly engage with the 
quadriceps tendon, an interaction that is not typically observed 
in standard presentations of knee joint osteochondromas. The 
rarity of snapping quadriceps secondary to osteochondromas 
near the knee joint is notable [3, 4], as most literature focuses on 
more common complications such as pain, fracture, and 
malignant transformation. The unusual mechanical 
relationship in our case adds a unique challenge for diagnosis 
and management, distinguishing it from typical presentations 
of osteochondromas, which are often addressed with 
observation or straightforward surgical excision when 
symptomatic. Given the scarcity of similar cases, this report 
contributes to the limited pool of documented instances where 
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Figure 3: Excision biopsy of the pedunculated outgrowth from the distal 
third of the right femur.

Figure 4: Follow-up X-ray of the distal third of the right femur.

Figure 1:  X-ray of the right femur shows pedunculated outgrowth in the 
metaphysis.

Figure 2: Intraoperative image shows the pedunculated outgrowth from 
the metaphysis of the distal third of the right femur.
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osteochondromas lead to dynamic mechanical symptoms such 
as snapping. This reinforces the necessity for a thorough 
diagnostic evaluation, combining both static and dynamic 
imaging techniques to accurately depict the interaction 
between the bony tumor and the moving tendinous structures. 
Understanding such rare presentations can aid clinicians in 
diagnosing similar cases more effectively, advocating for an 
individualized approach to treatment that may var y 
significantly from the typical management strategies employed 
for osteochondromas.

Case Report
A 37-year-old male presented with a 6-month history of 
progressive pain and swelling in the right knee. The patient had 
no significant medical history and reported that the pain, 
initially mild and intermittent, had become more severe and 
constant, particularly with physical activity. In addition, he 
experienced a snapping sensation in the quadriceps region 
during knee movement. There was no history of trauma. On 
physical examination, a firm, non-tender mass was palpated on 
the distal aspect of the right femur, with no overlying skin 
changes or vascular compromise. The mild wasting of the 
quadriceps was also present. The range of motion in the knee 
was slightly reduced due to discomfort, and snapping of the 
quadriceps was noted during flexion and extension. However, 
there were no signs of neurovascular impairment or infection.
Initial diagnostic imaging included plain radiographs of the 
distal femur, which revealed a pedunculated bony outgrowth 
emanating from the metaphyseal region, consistent with an 

osteochondroma (Fig. 1).  To 
further evaluate the lesion, an MRI 
was performed. MRI confirmed the 
presence of an osteochondroma 
with no evidence of malignant 
transformation. The cartilage cap 
measured <2 cm, which is typically 
associated with a benign nature. 
The MRI also showed the lesion’s 
re l at i o n s h i p  to  s u r ro u n d i ng 
structures, ensuring there was no 
i n v o l v e m e n t  o f  c r i t i c a l 
neurovascular bundles.
Given the progressive symptomatic 
nature of the tumor and potential 
complications such as a fracture or 
n e u ro v a s c u l a r  c o m p re s s i o n , 
surgical resection was elected. The 
Modified swashbuckler approach 
used without arthrotomy of the 

knee was chosen for its excellent exposure of the distal femur. 
This approach involved an anterolateral incision, which allows 
for extensive visualization of the femur while preserving the 
integrity of the quadriceps muscle and minimizing disruption 
to surrounding tissues.
Spinal anesthesia was administered to ensure patient comfort 
and optimal surgical conditions. The patient was positioned 
supine on the operating table with a tourniquet applied to the 
proximal thigh to control intraoperative bleeding. A 
longitudinal incision was made over the lateral aspect of the 
distal femur, providing direct access to the lesion. Superficial 
dissection was done, and the vastus lateralis muscle was 
identified and separated from the lateral intermuscular septum 
by blunt finger dissection, then the same muscle, along with the 
whole quadriceps, was elevated medially with the Homan 
retractor. Careful retraction was used to avoid damage to 
surrounding tissues. Distal femur exposed and bony outgrowth 
on the anterior aspect identified, corresponding quadriceps 
muscle impinged by this growth on the extension of the knee, 
but no tear or abnormal change present intra-operative on the 
contact part of the muscle.

The osteochondroma was identified and meticulously excised 
using an extra periosteal technique to preserve the periosteum 
and underlying bone structure. After excision, bony margins 
were inspected and smoothened, and bone wax was applied to 
achieve hemostasis at the resection site. The resected specimen, 
measuring approximately 4 cm in diameter, was sent for 
histopathological examination. The surgical site was 
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Author(s) 
and year

Number of 
cases

Etiology of snapping quadriceps
Anatomical location 

of lesion
Surgical 

treatment
Outcome

Follow-up 
duration

Sadiq et al. 
[12] (2007)

1
Mechanical entrapment of 

quadriceps by osteochondroma
Distal femur Open excision

Full recovery of 
knee function

Not 
specified

Jung et al. 
[13] (2015)

1
Internal snapping secondary to 
femoral neck osteochondroma

Femoral neck (hip 
joint)

Arthroscopic 
resection

Complete 
resolution of 

snapping 
symptoms

12 months

Song et al. 
[14] (2019)

1
Sartorius tendon impingement due 

to osteochondroma
Femur (post -total 

knee arthroplasty)
Open excision

Resolution of 
snapping 
symptoms

36 months

Chen et al. 
[15] (2022)

74
Extra-articular osteochondroma 
leading to mechanical irritation

Distal femur and 
proximal tibia

Arthroscopic 
resection

Significant 
functional 

improvement, no 
recurrence

Mean 22.6 
months

Ashy et al. 
[16] (2024)

2
Snapping due to partial -thickness 
quadriceps tendon harvest defect 

(post-ACL reconstruction)
Quadriceps tendon

Open 
completion and 

imbrication

Resolution of 
snapping in both 

cases

4 and 9 
months

Present case 1
Snapping secondary to distal 

femoral osteochondroma
Distal femur

Extra-periosteal 
resection

No recurrence; 
return to normal 

activities
3 months

ACL: Anterior cruciate ligament

Table 1: Summary of case reports on snapping quadriceps due to osteochondroma or related etiologies.
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thoroughly irrigated to remove any debris, and the wound was 
closed in layers using appropriate sutures. A sterile dressing was 
applied to protect the incision site (Fig. 2 and 3).
Postoperatively, pain management included non-steroidal anti-
inflammatory drugs (NSAIDs) and opioids as needed. Early 
mobilization was encouraged to prevent stiffness and promote 
healing, with physical therapy initiated on the first post-
operative day to restore the range of motion and strength. The 
gross specimen consisted of a lobulated bony mass with a 
c ar t i lag i n o u s  c ap,  t y p i c a l  o f  an  o steo c h o n d ro ma . 
Histopathological examination confirmed the diagnosis, 
showing well-differentiated cartilaginous tissue capped with 
perichondrium and no evidence of malignant transformation. 
These findings corroborated the clinical and radiographic 
diagnosis, confirming the benign nature of the growth.
The patient was reviewed in the outpatient clinic at 2 weeks, 6 
weeks, and 3 months postoperatively. At the 2-week follow-up, 
the surgical wound had healed well with no signs of infection or 
complications (Fig. 4). By the 6-week follow-up, the patient had 
regained a full range of motion in the knee and reported 
significant pain relief. At the 3-month follow-up, there was no 
recurrence of the lesion on imaging studies, and the patient had 
returned to normal activities without restrictions.

Discussion
Snapping phenomena, whether involving the hip or quadriceps, 
typically present with audible or palpable snaps during limb 
movement. It can be classified into three primary categories: 
External, internal, and intra-articular. External snapping hip 
typically involves the iliotibial band or the gluteus maximus 
tendon snapping over the greater trochanter [5, 6]. Internal 
snapping hip is most frequently associated with the iliopsoas 
tendon snapping over the iliopectineal eminence or the anterior 
aspect of the hip joint capsule [7, 8]. Intra-articular causes 
include labral tears, loose bodies, and other internal joint 
abnormalities [1, 9].
Osteochondromas, the most common benign bone tumors, 
protrude from the bone surface and are capped with cartilage. 
They generally originate from displaced cartilaginous cells near 
the growth plate and are often regarded as developmental 
lesions.  In the knee,  par t icularly  the distal  femur, 
osteochondromas can disrupt joint biomechanics by altering 
the trajectory or tension of tendons and muscles. This 
disruption can cause a snapping sensation, such as when the 
quadriceps muscle moves over the osteochondroma, as 
observed in our case report.
Recent case reports have identified less common causes, such as 
calcific tendinitis of the rectus femoris and bifid iliopsoas 
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Study (Author 
and year)

Surgical approach Indications Advantages Limitations

Sadiq et al. [12] 
(2007)

Open excision
Distal femoral 

osteochondroma with 
quadriceps entrapment

Direct visualization ensures 
complete lesion removal

More invasive, longer 
post-operative 

recovery

Jung et al. [13] 
(2015)

Arthroscopic 
resection

Hip joint osteochondroma 
with internal snapping

Minimally invasive; 
reduced post -operative 

pain; faster recovery

Technically 
demanding; requires 

advanced arthroscopic 
skills

Song et al. [14] 
(2019)

Open excision
Femoral osteochondroma 

causing tendon 
impingement post -TKA

Allows access without 
compromising the 

prosthesis

More invasive, 
associated with longer 

recovery

Chen et al. [15] 
(2022)

Arthroscopic 
resection

Extra-articular 
osteochondromas of the 

knee

Minimally invasive; 
reduced trauma; high 

precision

Limited applicability in 
large or complex 

lesions

Ashy et al. [16] 
(2024)

Open tendon 
imbrication

Partial -thickness 
quadriceps tendon harvest 

defect

Direct repair of defect; 
definitive resolution of 

symptoms

Invasive; surgical site 
morbidity

Present case
Extra-periosteal 

resection

Distal femur 
osteochondroma with 
snapping quadriceps

Preserves periosteum; 
potential reduction in 

recurrence risk

Technique -specific; 
may not be suitable for 

all lesion types

Table 2: Comparison of surgical approaches for snapping quadriceps.
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tendon. Calcific tendinitis can lead to painful snapping due to 
impingement between the calcified tendon and the iliacus 
muscle [10]. Similarly, the bifid iliopsoas tendon, where the 
tendon splits into two parts, can result in persistent snapping 
even after surgical intervention if not all tendinous parts are 
released [8, 11].
Snapping quadriceps is the term used to describe a distinct 
palpable or audible event generated by the abrupt movement of 
the quadriceps muscle or its tendon during knee joint motion. 
Osteochondromas, the most common benign bone tumors, 
have been consistently implicated in these cases when they form 
in anatomically relevant areas. Although they typically arise as 
asymptomatic bony outgrowths near the metaphyses of long 
bones, such as the distal femur, mechanical interaction with the 
quadriceps mechanism can lead to var ious cl inical 
manifestations, including snapping, entrapment, or even a 
locked knee.
One illustrative case is that of a 45-year-old female reported by 
Sadiq et al. (2007), who arrived at the emergency department 
with a locked right knee fixed at 30° of flexion, absent any 
history of trauma. Radiographs exposed a lesion on her distal 
femur, whereas MRI clarified a well-defined osteochondroma 
that displaced the vastus medialis and effectively “hooked” the 
quadriceps muscle around the bony outgrowth. Open surgical 
removal of the lesion fully restored her range of motion, 
underscoring the importance of direct tumor-muscle 
impingement in causing snapping and locking [12].
Meanwhile, Jung et al. (2015) described a 16-year-old with 
internal snapping of the hip linked to an osteochondroma on the 
posteromedial femoral neck. Despite the primary complaint 
center ing  around ing uinal  pain  and a  p incer-t y pe 
femoroacetabular impingement, the lesion’s location led to 
repetitive friction with the iliopsoas tendon. Arthroscopic 
resection resolved symptoms completely, demonstrating that 
osteochondromas can cause extra-articular snapping at 
anatomically remote sites and potentially alter gait or stress 
patterns affecting the quadriceps mechanism [13].

A related but distinct phenomenon emerged in Song et al. 
(2019), who documented a 56-year-old patient with a snapping 
sensation localized to the medial femoral condyle 10 years after 
a total knee arthroplasty (TKA). Notably, no tumor was seen 
until 5 years post-TKA, and then progressively enlarged, 
ultimately impinging on the sartorius tendon from 40° to 20° of 
passive knee extension. Surgical excision of the now 3 × 3 × 2.5 
cm osteochondroma effectively abolished snapping and 
improved motion, raising the important consideration that 
altered biomechanics or stress distribution after joint 
ar throplasty may predispose to new or progressive 

osteochondroma formation [14].
Chen et al. (2022) provided a broader perspective, analyzing 74 
patients undergoing arthroscopic resection of extra-articular 
knee osteochondromas – 26 at the distal femur and 48 at the 
proximal tibia. This minimally invasive technique yielded 
significant improvement in pain (as measured by the Visual 
Analog Scale), knee function (Lysholm and International Knee 
Documentation Committee scores), and motor function 
(Tegner scores), with no recurrences or complications. Their 
results highlight arthroscopy ’s precision and reduced 
morbidity, particularly for extra-articular lesions near the knee 
[15].
Beyond natural etiologies, iatrogenic causes can also provoke 
quadriceps snapping, as shown by Ashy et al. (2024). Two 
patients developed painful lateral snapping in the quadriceps 
tendon after a partial-thickness harvest for anterior cruciate 
ligament reconstruction. Correcting the previous harvest defect 
through imbrication successfully resolved snapping in both 
cases. Taken together, these experiences underscore that 
meticulous imaging, careful surgical planning, and complete 
lesion removal or tendon repair are paramount. When 
appropriately addressed – be it through open or arthroscopic 
resection – most patients achieve full recovery and minimal 
recurrence risk, reinforcing the importance of early recognition 
and precisely tailored treatment for snapping quadriceps [16].
Patients with snapping hip syndrome often present with a 
characteristic snapping or clicking sensation during hip 
movements. This sensation can be painless or associated with 
discomfort and pain, particularly when it becomes chronic 
[17]. The snapping is typically most noticeable during activities 
that involve flexion and extension of the hip, such as running, 
climbing stairs, or rising from a seated position [17].
Physical examination usually reveals reproducible snapping 
with certain movements. Internal snapping of the hip might 
involve the patient actively moving from a position of hip 
flexion, abduction, and external rotation to extension and 
internal rotation [7, 11]. The snapping can often be palpated 
and sometimes heard.
Imaging plays a crucial role in diagnosing snapping hip 
syndrome and identifying its underlying cause. Standard 
radiographs are typically unremarkable in cases of internal 
snapping hip but can help rule out bony abnormalities or other 
intra-articular pathology. Ultrasound and MRI are more 
sensitive in detecting soft-tissue abnormalities such as 
tendinopathy or calcific deposits. Dynamic ultrasonography, in 
particular, allows for real-time observation of the snapping 
phenomenon and is useful in assessing tendon movement 
relative to bony structures [7].



In cases of calcific tendinitis, computed tomography (CT) 
scans can precisely localize calcific deposits and guide 
therapeutic injections. MRI may show thickening and edema of 
tendons, but can sometimes miss calcific deposits unless they 
are significant. For diagnosing a bifid iliopsoas tendon, both 
MRI and intraoperative findings are critical, as the anomaly 
may not be evident on pre-operative imaging [11].
The management of snapping hip syndrome varies depending 
on the underlying cause and severity of symptoms. 
Conservative treatment is the first line, including activity 
modification, physical therapy focusing on stretching and 
strengthening exercises, and NSAIDs [8]. For cases resistant to 
conservative measures, corticosteroid injections can provide 
relief, particularly in cases involving inflammation such as 
calcific tendinitis [8].
Surgical intervention is considered for patients who do not 
respond to conservative treatment. Arthroscopic iliopsoas 
tendon release is a common procedure for internal snapping of 
the hip, with a generally high success rate. However, 
recognizing anatomical variations such as a bifid tendon is 
crucial to avoid persistent symptoms postoperatively [18, 19, 
20]. In cases of calcific tendinitis, CT-guided aspiration or 
debridement of the calcific deposit can be effective. The 
summary of literature evidence on the management of 

s n a p p i n g  q u a d r i c e p s  s e c o n d a r y  t o  d i s t a l  d e m u r 
osteochondroma is tabulated in Tables 1 and 2.

Conclusion
This case report illustrates a rare presentation of snapping 
quadriceps associated with a distal femur osteochondroma, 
treated successfully through surgical resection. The case 
emphasizes the importance of precise diagnostic imaging and 
tailored surgical intervention in managing uncommon 
m e c h a n i c a l  c o m p l i c a t i o n s  o f  o s t e o c h o n d r o m a s , 
understanding these rare presentations aids in the 
development of individualized treatment strategies, thereby 
improving patient outcomes. Our findings contribute to the 
limited but growing body of literature on dynamic mechanical 
symptoms induced by benign skeletal tumors.
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Clinical Message

Snapping quadriceps due to osteochondroma at the distal femur is a 
rare condition that can be effectively managed with precise surgical 
excision. Accurate imaging and individualized surgical approaches 
are critical for optimal outcomes in such uncommon presentations.
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