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Case Report

Loss of lateral femoral condyle following sepsis of knee region in 
 infancy: The hypothesis of vascular pathogenesis and clinical course
Anil Agarwal1, Ravi Jethwa1

1Department of Pediatric Orthopedics, Chacha Nehru Bal Chikitsalaya, Delhi, India

ABSTRACT
Complete loss of lateral femoral condyle of the femur following sepsis of the knee region in infancy is a well-recognized entity. The etiopathogenesis 
of the sequelae is poorly understood with synovial plicae and post-septic growth disturbance postulated as possible causes. Two illustrative cases are 
presented to elucidate the clinical effects of condylar loss in the pediatric age group.There is a typical pattern of unicondylar damage, loss of adjacent me-
taphysis, and metaphyseal spur in involved cases. Abnormal loading of the knee, ligament laxity, and the presence of a physeal bar contribute additionally 
to deformity. The deformity progression can be as rapid as 2.8 degrees per month. The lesion is most often treated by balancing the knee mechanics 
using osteotomies and growth modulations. The lesion progresses downhill due to the absence of lateral support of the knee joint configuration. The 
anatomical region supplied by the superior lateral genicular vessels closely matches with the lateral unicondylar femoral loss seen post-sepsis. A vascular 
etiology is therefore hypothesized for the lesion.
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INTRODUCTION
Complete loss of one femoral condyle of the femur is 
recognized as one of the most devastating complications of 
osteoarticular infection of the knee region in infancy.1–7 Loss 
of lateral condyle of femur post sepsis is the more frequently 
recognized entity.2-4 What follows is a course of progressive 
angular deformity, joint instability, and limb length 
discrepancy. The described interventions for the pathology 
either require several repetitions or, at best are salvage 
procedures aimed at reducing disability.2,7

The anatomical description of this entity is strikingly similar 
in various series.2-4 Following infection in infancy, an area of 
destruction appears in the epiphysis and adjacent metaphysis 
in a few days.2 With the settling of soft tissue swelling, a well-
circumscribed defect involving epiphysis and metaphysis 
manifests a few weeks later. The margins of the defect are well-
defined almost resembling the loss of one-half of the distal 
end femur, including the epiphysis and adjacent metaphysis 
[Figure 1]. The proximal margins of the bony defect may 
spread out a bit in the form of a “metaphyseal” spur.2 This 
appearance persists for several years post-infection.

The etiopathogenesis of the above sequelae remains ill-
understood. It is variably described as a consequence of 
osteomyelitis or septic arthritis of the knee region.2-7 Strong et 
al. put forward the concept of metaphyseal infection spreading 
to the epiphysis through transphyseal blood vessels.8 However, 
the above theory could not explain the sparing of the 
medial femoral articular cartilage while the whole joint was 
infected. To explain the “unicondylar” involvement, Tercier 
et al. postulated the synovial septum hypothesis wherein the 
opposite condyle was shielded from the proteolytic effect 
of bacteria.7 The trans-synovial septae could however be 
demonstrated only in about 15% of knees. The “loculation” 
hypothesis again could not explain the unicondylar damage 
as once the infection spreads into epiphysis and metaphysis, 
there are no absolute barriers to the spread of infection.

Lately, there have been extensive studies on the vascular 
supply of the distal femur with osteochondral flaps and 
genicular artery embolization for knee osteoarthritis.9–12 The 
present manuscript aims to revisit the etiopathogenesis of 
post-infective lateral unicondylar femoral loss with a vascular 
origin hypothesis. Two representative cases are presented to 
illustrate the clinical course following such lesions.
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CASE REPORTS
Case 1

A 1.5-year-old girl presented with complaints of progressive 
valgus deformity of the right knee [Figure  2]. Her previous 
records revealed management for septic arthritis of the right 
knee joint at 10 days of life. The joint was decompressed by 
arthrotomy under the cover of intravenous antibiotics. The 
cultures isolated Staphylococcus aureus. The infection settled 
by 6 weeks. Serial radiographs showed partial loss of lateral 
femoral epiphysis by 6 months of age. The typical pattern 
of unicondylar damage, loss of adjacent metaphysis, and 
metaphyseal spur were obvious by 12 months. Computed 
tomography and MRI imaging reaffirmed the plain radiological 
findings. At the time of presentation to our institution, 
the lateral distal femoral angle (LDFA) had worsened to 30 
degrees. The approximate rate of deformity progression was 
2.8 degrees per month since the septic event. She underwent a 
distal medial closing wedge femoral osteotomy supplemented 
with growth modulation to prevent an early recurrence. 
She has also been advised to a hinged long knee brace post-
operatively. The tension band plate was removed when the 
limb was aligned to neutral at 18 months post-surgery. At 
follow-up of 31 months, the deformity had already partially 
recurred (LDFA 74 degrees). The child continues to use the 
brace and is in regular follow-up.

Case 2

A 2.5–year-old girl was seen with severe valgus deformity 
of the right knee region [Figure 3]. The parents reported the 

onset of deformity soon after the child initiated walking. 
This child had a history of severe neonatal sepsis (Organism: 
Streptococcus) at age 15 days of life with multifocal involvement 
of the left shoulder, left elbow, and right knee joint. The 
interventions involved multiple aspirations of the joints and 

Figure 1: The typical sequelae observed following 
infection of the knee region in infancy:  There is a 
loss of one-half of the distal end femur including 
the epiphysis and adjacent metaphysis. The 
proximal margins of the bony defect may spread 
out a bit in the form of a “metaphyseal” spur.

Figure 2: Illustrative case 1: (a) Anteroposterior view of 
right knee joint at age 10 days when septic arthritis of the 
joint was diagnosed. (b). Partial loss of epiphysis visible 
by 6 months. (c) Typical unicondylar loss of distal femur 
and adjacent metaphysis on lateral side at 12 months. 
Metaphyseial spur could also be appreciated (white arrow). 
(d) Computed tomography (e) MRI images of the lesion. 
(f,g) Clinical deformity and knee range of movement at 1.5 
years. (h) Combined procedure distal medial closing wedge 
femoral osteotomy and tension band plating of medial side. 
(i,j,k) Follow- up 31 months – clinical and radiological 
findings of recurrent deformity.
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intravenous antibiotics. The loss of the right lateral femoral 
condyle was obvious as early as 2 months in this child. At the 
time of presentation to our institution, the LDFA was 56.4 
degrees. At age 3 years, the child underwent a distal medial 
closing wedge femoral osteotomy. Deformity at this time was 
80 degrees. At 6 years, with the onset of recurrent deformity, 
an eccentric physeal bar was detected. The bar was excised 
and growth modulation of the medial femoral side was added. 
The limb length discrepancy at this time had progressed to 
5 cm and therefore, concomitant left distal femoral complete 
epiphysiodesis was also performed. At the last follow-up, when 
the child had achieved skeletal maturity (at age 14 years), the 
right knee movements were relatively preserved, but there was 
a residual valgus of 12.4 degrees. The limb length discrepancy 
was 4 cm at this time. The patient is being planned for 
deformity correction and limb length equalization surgery.

DISCUSSION
The pathogenesis of loss of lateral femoral condyle following 
sepsis of the knee joint in children is debated. The primary 
site of infection – metaphysis or joint space; the presence 
of synovial plicae and loculation or post-septic growth 
disturbance all have been postulated.1–7 None could, however, 
fully explain the characteristic appearance of the lesion. 

Singson et al. hypothesized a possible ischemic cause as the 
destructive changes typically seen due to proteolytic activity 
were not evident in the epiphysis and adjacent metaphysis.6 
Additionally, the partial regrowth of the affected region 
demonstrated over time in a few cases supported the ischemic 
etiology. Newer insights into the vascular anatomy of the 
distal femur may provide an answer to the occurrence of 
typical destruction patterns noticed in the said pathology.9–12 
The superior lateral genicular artery (SLGA) is the main 
vascular supply to the lateral femoral condyle9,13,14 [Figure 4]. 
As a consistent branch from the popliteal artery, it originates 
approximately 4 cm proximal to the knee joint line. It runs 
laterally on the posterior aspect of the femur to reach the 
lateral intermuscular septum. Posterior to the septum, it gives 
out a superficial branch and a deep branch. The superficial 
branch travels anteriorly, giving off skin perforators, and 
ends at the superolateral patella. The deep branch pierces the 
intermuscular septum to travel anteriorly on the lateral surface 
of the femur, giving branches to the vastus lateralis, the lateral 
head of the gastrocnemius muscle, the biceps femoris muscle, 

Figure 3: Illustrative case 2: (a,b) severe neonatal sepsis with 
multifocal joint involvement. Radiographs at 2 months. Lesions are 
obvious in the right knee and lateral metaphysis, left shoulder, and 
elbow region. (c,d) Child at 2.5 years of age. Clinical deformity and 
radiological appearance. (e,f) Medial closing wedge osteotomy of the 
distal femur was performed at age 3 years. Healed osteotomy and 
corrected limb alignment at this stage. (g,h,i) Child at 6 years. The 
deformity had recurred. Partial regeneration of the lateral condyle 
is obvious. There was evidence of an eccentric physeal bar in the 
distal femur which was excised and a medial side tension band 
plating was added. (j,k) Follow up at skeletal maturity at age 14 years. 
Residual valgus at knee and limb length discrepancy. Knee range of 
movements fairly preserved. (l,m) Scanogram of the limb and the 
fate of other affected joints at the same follow-up.

Figure 4: The area supplied by superior lateral genicular 
artery (SLGA). It is branch of popliteal artery and arises on 
the posterior aspect of knee. Approximately 12 cm of lateral 
half of distal femur is completely supplied by this vessel.
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periosteum of the femur and ends by terminal end branches 
supplying the lateral femoral condyle. Overall the area 
supplied by SLGA extends approximately 12 cm above the 
lateral femur condyle in adult dissections. This very anatomy 
of SLGA forms the basis of vascularized lateral condylar graft 
used for reconstruction of non-union and defects of the hand, 
tibia, mandible, etc.

The lateral condyle of the distal femur is shown to be far 
more vascular than its medial counterpart in experimental 
studies.15 This may predispose lodgement of infection in the 
lateral region. The SLGA vessel has a much larger bore of 1.5 
mm compared to a medial vessel of size 1.2 mm. Thus, the 
lateral condyle grabs the larger share of the blood supply of 
the distal femur. Studies have shown that the application of a 
lateral locking plate over the distal femur resulted in a mean 
21% total reduction in distal femoral arterial contribution.15 
When an additional medial plate was applied, it reduced the 
blood supply of the distal femur further by only 4%.

The chief mechanisms through which osteoarticular infection 
damages tissues are ischemia (vasculitis/thrombus/pressure 
tamponade), lysis by bacterial and inflammatory toxins and 
in some cases by host immune response. The lateral distal 
femoral supply is dedicated yet precarious. The anatomical 
area supplied by SLGA closely matches the loss of articular 
cartilage and the metaphyseal region associated with sepsis 
of the knee region in children. It is, therefore justified to 
hypothesize that an ischemic phenomenon occludes the 
SLGA early in infection. The occlusion of the vessel prevents 
further invasion by bacterial and host responses and, 
therefore the resultant clear demarcation of the involved 
region. Partial regeneration as noticed in several series, is 
theoretically possible with the dissolution of the thrombus, 
regeneration of newer vessels, or formation of collaterals 
from the surrounding vasculature.

Clinically, post-infective damage of the femoral condyle 
is associated with loss of lateral support of the knee joint 
configuration. What follows is a downhill course with 
progressive angular deformity and joint instability, as shown 
in the illustrated cases. The deformity progression can 
be as rapid as 2.8 degrees per month (Case 1). Abnormal 
loading of the knee, ligament laxity, and the presence of a 
physeal bar contribute additionally to deformity. The lesion 
is most often treated by balancing the knee mechanics 
using osteotomies and growth modulations.2 The ongoing 
growth soon overcomes the correction achieved and in most 
patients, and throughout the disease, multiple osteotomies 
may be required. Langenskiöld documented that up to six 
osteotomies may be needed before skeletal maturity in these 
children.4 In illustrated case 1, an early removal of tension 
band plating resulted in partial recurrence of deformity as 

early as 13 months post removal. In the second case, the child’s 
benefits of the first osteotomy were lost within 3 years. The 
use of contralateral growth modulation in concurrence with 
osteotomy may lessen the number of osteotomy procedures 
but add to the existing limb length discrepancy. In most cases, 
the regeneration of the lost part is delayed and its extent is 
unpredictable. Anticipating the unpredictable regeneration of 
lost femoral condyle, Tercier et al. advocated reconstruction 
of a lost articular surface using patella and osteoarticular 
graft from proximal fibula.7 Either way, the outcome is never 
optimal or satisfactory. 

The main technique through which the vascular territories 
have been commonly mapped is dye studies in cadavers 
followed by surgical dissection or high-resolution imaging. 
The infantile nature of post-infective vascular insult may 
preclude the determination of the exact sequence of events 
at that time and the lesion manifests only several weeks 
later. Either way, post-infective loss of lateral femoral 
condyle qualifies as one of the most disastrous sequelae of 
knee sepsis. The vascular hypothesis may pave the way for 
preventive interventions in the form of adequate hydration, 
anticoagulant medications, and decompressions if the site of 
vascular occlusion can be localized.

CONCLUSION
The superior lateral genicular artery-based vascular insult 
explains the typical anatomical pattern of post-sepsis lateral 
femoral condylar loss to a large extent. Advances in science 
may delineate the precise site in the future. This sequelae of 
knee sepsis results in recurrent angular deformities and is 
difficult to treat.
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