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Abstract
Background
Distal femoral tumour resections are mostly performed through a medial or anteromedial 
approach. The lateral parapatellar approach is an alternative method. This case series assessed 
vascular complications during the resection of malignant distal femoral tumours via the lateral 
parapatellar approach.

Methods
A retrospective case series at a private practice in Pretoria was performed. All patients who 
underwent malignant distal femoral tumour resections through a lateral parapatellar approach 
between 2001 and 2019 were included in the study. All cases were performed by a single surgeon. 
An analysis of the patients’ files was performed, to determine if there were any intraoperative or 
immediately postoperative vascular complications.

Results
Thirty-six patients were identified who underwent resection of their malignant distal femoral 
tumours via the lateral parapatellar approach. Osteosarcoma was the most prevalent bone 
tumour (81%). All resection margins were clear on histology reports. The vascular complication 
rate was 3% (95% CI 0–8%). Twelve patients demised over the 18-year period (33%). 

Conclusion
The findings suggest that a low risk of vascular complications can be expected when resecting 
malignant distal femoral tumours through a lateral parapatellar approach. This rate of vascular 
injury is comparable to other studies that also performed distal femoral tumour resections 
through other approaches.
Level of evidence: Level 4
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Introduction
Malignant bone tumours of the distal femur often abut and at 
times even encase surrounding neurovascular structures. Due 
to the hypervascularity associated with these malignant bone 
tumours, vascular complications of dissection may include vessel 
laceration, venous or arterial intimal damage, arterial thrombosis 
with resultant limb ischaemia or venous thrombosis with possible 
thromboembolic events.1 Surgery of malignant bone tumours 
has developed significantly over time but requires a high level of 
skill. It is a great responsibility for the tumour surgeon to provide 
a functional solution to the patient in the presence of such a 
devastating diagnosis. Amputation of a limb would have been 
accepted as an appropriate outcome in the past; however, the 

aim is now to salvage the limb and ultimately improve the patient’s 
functionality, satisfaction and quality of life.2 Myers et al. have 
shown that limb salvage is more cost-effective when compared to 
amputation in the long run.3

Different surgical approaches to access the distal femur have 
been described. The most often used surgical approach and gold 
standard of accessing the distal femur for tumour resection is 
the anteromedial approach. This approach exposes the anterior 
aspect of the femur and gives access to the popliteal fossa. It 
identifies the neurovascular bundle in Hunter’s canal and allows 
it to be mobilised and protected throughout the procedure. With 
this approach, additional soft tissue cover is seldom needed during 
distal femur resections; soft tissue cover is, however, frequently 
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indicated during proximal tibia resections.4 The anteromedial ap-
proach is advised for experienced surgeons in the field of tumour 
and sepsis surgery.

The lateral approach to the femur is the most used approach 
relating to benign bone lesions in the distal femur. It is considered to 
be surgically less demanding as there is no need for neurovascular 
dissection. The option of proximally extending the incision is readily 
available and holds benefits for future surgery.4 

In the series described in this article, the lateral parapatellar 
approach was routinely used for the biopsy and resection of 
distal femoral tumours. There is theoretically an increased risk for 
vascular injury with these procedures, due to the proximity of the 
vascular structures and due to the neo-vascularisation associated 
with malignancy in bone. There is limited data in the literature 
regarding the incidence of vascular injuries when the lateral 
parapatellar approach to the distal femur for tumour resections is 
used.5-7 The available literature mostly reviews patient outcomes 
and endoprosthetic survival. The rarity of these procedures is 
confirmed by the long-term follow-up and extended time frames in 
which results were recorded.2,3,8,9 

This study aimed to determine the prevalence of intraoperative 
and immediate postoperative vascular complications when 
resecting distal femoral tumours through a lateral parapatellar 
approach. It is based on the third author’s experience (TLBR) with 
36 consecutive patients who had distal femoral tumour resections 
through a lateral parapatellar approach.

Materials and methods
A retrospective case series at a private orthopaedic practice in 
Pretoria was conducted. Ethical approval was obtained prior to the 

commencement of data collection from patient records. All cases 
performed between January 2001 and July 2019 were scrutinised. 
Patients included in the study were those that had a malignant 
primary or metastatic distal femoral tumour lesion that was 
resected (Figure 1), and a prosthesis inserted through the lateral 
parapatellar approach (Figure 2). An experienced tumour surgeon 
performed all cases. Complete records of cases were mandatory 
with a minimum follow-up of six months. Patients were excluded 
from the study if a distal femoral tumour resection was done via 
any approach other than the lateral parapatellar approach and if 
the extent of the tumour resulted in a non-salvageable resection. 
Benign distal femoral tumours were excluded from the study. All 
tumour resections in this series were performed via a longitudinal 
lateral parapatellar approach to the femur. All resected tumours 
were sent for histological analysis. The patients were reviewed 
daily by the same surgeon until discharge from hospital. They were 
then followed-up at two weeks and six weeks postoperatively. 
Treatment in the oncology unit continued as per protocol. 

Surgical procedure
The surgical procedure is routinely performed in the supine posi-
tion. The foot is placed on a bolster, and the thigh is supported 
against a limb positioner. The patient’s MRI is used to determine 
the level of the resection on the femur. The affected limb is draped 
with the Charnley double-drape technique and prepared from the 
iliac crest to the foot. No tourniquet is used, and preoperative 
antibiotics are administered. The surgical incision is marked, 
including an ellipse around the previous biopsy area on the lateral 
aspect of the knee (Figure 2). The knee is flexed, and this position 
allows for the soft tissue and vascular structures in the popliteal 
fossa to ‘fall with gravity’ away from the surgical area. A longitudinal 
incision is made in the midline from the tibial tubercle and extended 
as proximal as needed, utilising a lateral parapatellar approach 
and dislocating the patella medially. The femur is measured and 
marked at the level of the resection with a constant reference point 
on the tibia. This pre-resection measuring must be accurate as 
the aim is to restore the leg length when inserting the prosthesis. 
The incision can be extended proximally to the tip of the greater 
trochanter or the anterior superior iliac spine in cases where a 

Figure 3. Illustration showing an anteroposterior radiograph of a total 
femur endoprosthesis performed utilising the lateral parapatellar approach

Figure 1. Illustration showing an osteosarcoma of the distal femur in a 
13-year-old male, after a distal femoral tumour resection via a longitudinal 
lateral parapatellar approach

Figure 2. Illustration showing the markings of the longitudinal lateral 
parapatellar approach, that can be extended as far proximally as the 
anterior superior iliac spine (note: ellipse excision of biopsy site)
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total femur endoprosthesis is inserted (Figure 3). An elliptical 
resection of the lateral biopsy site is performed with extension 
to the underlying tumour, including a 2 cm margin in all planes. 
This crucial part of the procedure emphasises the importance 
of placing the biopsy tract accurately in order to prevent tumour 
spillage. The skin, subcutaneous tissue and fascia lata are incised 
in line with its fibres. The perforators are ligated and managed. 
The vastus lateralis can be transposed anteriorly over the femur 
after all perforators are tied off. A margin of muscle can be left on 
the tumour for histological purposes, and the entire length of the 
femur can be exposed. The cruciate ligaments, collateral ligaments 
and posterior capsule are cut and the specimen is dissected from 
distal to proximal. Particular attention is paid to the artery when 
the tumour is excised as it can be pulled towards the tumour. The 
vascular structures in Hunter’s canal are not routinely identified 
on the medial aspect. The femur is resected at the predetermined 
level, and a sample of the proximal medullary canal is taken with 
clean instruments. A pathologist performs a frozen section on the 
specimen of the medullary canal to confirm tumour-free margins. 
The dorsalis pedis pulse is routinely checked at this stage of the 
surgery. After a glove change, the tibia is prepared using routine 
steps with clean instruments, while awaiting the pathology 
report. The procedure continues in a stepwise fashion after that. 
The wound is closed routinely in layers over a drain. All patients 
are observed in a high care facility postoperatively to optimise 
pain management and close monitoring of the limb. The same 
histopathologist who performed the frozen section is responsible 
for the formal pathology report of the excised tumour.

Statistical analysis
Continuous variables were described using mean and median with 
a range. Categorical variables were described using frequency 
and proportions. The rate of complications was expressed as a 
proportion of all cases with a 95% confidence interval (CI). All 
analyses were conducted in Excel 2013.

Results
Thirty-six patients over an 18-year period were included in the 
study. The study population consisted of 23 male and 13 female 
patients. The median age was 23.1 years (7–69 years) with 
interquartile range (IQR) of 14–38 years, mean=27.2 years, 
SD=17.7. The median time of follow-up was 19.4 months (6–94 
months), IQR=10–41 months, mean=29.7 months, SD=25.7. 
Nine patients were still being actively followed up at the time of 
this report. Three patients had their follow-up elsewhere after they 
completed their six-months follow-up at the practice. Histologically, 
the majority of tumours were osteosarcoma (29/36; 81%) (Table I). 
All resection margins on the final histological reports were clear. No 
patients required additional soft tissue cover. Over the 18 years, 12 
patients died (33%). 

One vascular complication was recorded during the study period. 
An overall vascular complication rate of 3% (95% CI 0–8%) was 

thus reported. The vascular injury occurred in a 47-year-old male 
who presented with telangiectatic osteosarcoma. The vascular 
injury was recognised intraoperatively; the artery was injured on 
the medial border of the distal femur due to tumour displacement. 
An immediate arterial repair was performed by a general surgeon 
on call for the hospital. Limb perfusion was, however, inadequate 
as measured by Doppler flow studies. The patient was transferred 
to a specialist vascular surgeon, and a femoral-popliteal bypass 
procedure was performed within 12 hours of the injury. The limb 
was salvaged. The patient died six years later due to metastatic 
disease. 

Discussion
Malignant primary bone tumours occur most commonly in the dis-
tal femoral area and in the proximal tibia.4 Bone sarcomas account 
for 0.2% of all malignancies with an adjusted incidence rate of 0.9 
per 100 000 per year for all bone and malignant joint tumours.10 

Primary bone tumours are a scarce entity. Distal femoral tu-
mours predominantly consist of osteosarcoma, chondrosarcoma 
and Ewing’s sarcoma.11,12 Neo-adjuvant chemotherapy, surgical 
resection with a wide margin and adjuvant chemotherapy is 
considered to be the mainstay of treatment of osteosarcoma 
and Ewing’s sarcoma.13 Reconstructive options have evolved 
significantly and differ for various age groups. These include 
osteoarticular allograft, allograft arthrodesis, prosthetic arthrodesis, 
rotationplasty and endoprosthetic replacement surgery.1 Each 
tumour resection is individualised with regard to its location, 
histological type and extension into the soft tissues.3,4,9

In this series, 81% of the tumours resected were osteosarcoma, 
of which conventional osteosarcoma was the most prevalent. A 
recent local paper also reported that osteosarcoma accounted 
for 72.6% of all primary malignant bone tumours, of which the 
distal femur was the most common site (44.7%) with a slight 
male predominance. The average age in this study population 
was 27 years (range 7–69) and the mean age of diagnosis in the 
osteosarcoma group was 20.1 years (range 7–47). This is in keep-
ing with findings in the literature, which shows a higher prevalence 
of osteosarcoma in the second decade of life.11 Results in this series 
did not reflect a bimodal distribution. Contrary to the literature, 
which shows a slight male predominance, this series had a slight 
female-to-male predominance ratio of 1.1:1.4,11,14 Telangiectatic 
osteosarcoma represents 3–10% of all osteosarcoma.15 The age 
distribution for this subtype of osteosarcoma tends to be younger 
than conventional osteosarcoma.15,16 In this series, the patient 
who had the vascular injury had a telangiectatic osteosarcoma, 
which is rare at the age of 47 years. The series described in this 
article had a vascular complication rate of 3% (95% CI 0–8%). 
This complication rate is higher than the reported incidence rate 
found in a large study done by Natarajan et al. In their series of 
246 patients, they had one vascular complication which led to 
an amputation. Their complication rate of 0.4% is lower than the 
current series and could be due to the large series they examined 

Table I: Description of tumour analysis and vascular complications

Tumours Patients Male/Female Tumour margin Vascular injury Mean age (years)

Osteosarcoma
      Conventional 
      Telangiectatic 
      Parosteal 

26 (72%)
2 (6%)
1 (3%)

12/14
2/0
0/1

Complete
Complete
Complete

0
1
0

17
29
16

Chondrosarcoma 5 (14%) 0/5 Complete 0 59

Metastatic disease 
      Renal clear cell ca
      B-cell lymphoma

1 (3%)
1 (3%)

1/0
1/0

Complete
Complete

0
0

48
68

Total 36 1
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as well as the fact that they included benign and malignant bone 
tumours.8 A comparison of vascular complications pertaining to the 
lateral parapatellar approach could not be made due to the paucity 
in literature regarding this approach. 

Accardo and colleagues investigated the outcomes of a 
quadriceps-sparing lateral approach to the distal femur for tumour 
resection and reported no vascular complications when the lateral 
approach was used. They stated that an added benefit to this 
approach was that the incision can be extended to the proximal 
femur to provide improved exposure if needed.17 

All tumours were successfully resected with the approach used 
in this study and the complete resections were confirmed by the 
final histology report. There was no need for additional soft tissue 
cover or local flaps in this series. When the anteromedial approach 
was used, Bickels et al. reported the need for 25 gastrocnemius 
flaps in a series of 110 patients, and Capanna et al. reported the 
need for rotational or free flaps in three of their 14 patients utilising 
either an anteromedial or anterolateral approach.2,6 

The main limitation of this study is its retrospective nature. All 
patients were operated by a single surgeon from a single institution 
and could therefore be subjected to bias. The small sample size of 
36 patients being operated over an 18-year period is considered 
another limitation. There was no control group in this study. Other 
outcome measures such as wound complications, patient outcome 
and functionality scores were not assessed.

Conclusion
In this series, all distal femoral tumours were accessible and 
completely resected via the lateral parapatellar approach. The 
approach avoids dissection of the neurovascular bundle by 
staying lateral to the bundle, which reduces the risk of iatrogenic 
injury to vascular structures. This approach had a low vascular 
complication rate and proved to be safe and reliable. It should 
be in the orthopaedic surgeon’s armamentarium when resecting 
malignant bone tumours of the distal femur. 
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