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Our experience with Van Nes Rotationplasty for locally advanced lower

extremity tumours
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Abstract

Objective: To present an early experience with the time-tested technique of Van Ness Rotationplasty to save distal
Imbs.

Methods: Van Nes Rotationplasty for locally advanced lower extremity tumours. A reterorespective audit was
conducted at Aga Khan University Hospital, Karachi, and comprised cases of bone and soft tissue sarcoma who
underwent Van Ness Rotationplasty over seven years from January 2005 to December 2011. Demographic data,
family history, past history, co-morbids, date since diagnosis, duration of symptoms, type of tumour, metastasis, pre-
op and post-op functional status, recurrence and survival were collected.

Results: Of the 351 cases of bone and soft tissue sarcoma, 9 (2.6%) underwent Van Ness Rotationplasty and were
included in the study. The mean duration of symptoms was 7+3SD months (range: 8-41 months). All except 1(11.1%)
were osteogenic sarcomas. All except 1(11.1%) involved distal femur. Overall, 7(77.8%) had localised Enneking stage
IIB disease. Two (22.2%) patients expired due to metastatic disease, but none had local recurrence. Complete
excision of tumour was achieved in all (100%) patients. Longest follow-up was of 34 months while the shortest was
of 6 months. No local recurrences were noted. Functional recovery was good. Two (22.2%) patients had
simultaneous sciatic nerve repair as part of the primary procedure. Both of them had good motor function at the
time of final follow-up. Mean Musculoskeletal Tumour Societyscore was 23.88+2SD.

Conclusions: Van Nes Rotationplasty was found to be a successful alternative to amputation in cases of locally
advanced tumours of distal femur or proximal tibia.
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Introduction

Rotationplasty for functional replacement of knee joint by
the rotated ankle joint was described in 1930 by
Borggreve in a patient who had severe shortening of leg
after tuberculosis of the knee.! Later, this technique was
used to treat patients who had congenital deficiency of
femur.27 The first rotationplasty after resection of
osteosarcoma in the distal part of femur in a child was
performed at the Orthopaedic University Clinic in Vienna
in 1974.8

In patients who have had a primary osteogenic sarcoma,
the improved rate of survival after the introduction of
effective adjuvant chemotherapy has accentuated the
need for optimum restoration of function. In the past,
either disarticulation at the hip or proximal above-the-
knee amputation was performed. Currently,
rotationplasty is commonly used for limb salvage in
patients who have a sarcoma of the lower extremity and
as an alternative to above-the-knee amputation when
resection of the tumour followed by endoprosthetic
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reconstruction does not seem possible. En bloc resection
of the tumour together with the intact knee joint allows
oncologically safe margins to be achieved operatively
even if the tumour has invaded the knee joint or the
popliteal vessels.? The procedure can be performed for
malignant lesions in the proximal tibia or in distal femur.

In this procedure, segments of the femur or tibia, with
adjacent soft tissue, are removed, and the neurovascular
bundle is kept intact. The remaining distal part of the limb
is rotated 180 degrees and is then attached to the femoral
stump. For this operation to be done, the nerves must be
intact and the principal vessels, if involved, must be able
to be reconstructed with vascular grafts. Van Nes tibial
rotationplasty allows wide excision of the tumour and
continuation of longitudinal bone growth.

The Van Nes tibial rotationplasty has been used previously
for reconstruction after excision of a tumour. Murray et al.
measured the strength in the limb and the pattern of gait
in two children who had had rotationplasty at the ages of
six and seven years and concluded that the procedure
was a worthwhile alternative to above-the-knee
amputation. Knahr et al. evaluated the function of 12
patients who had had rotationplasty, most of whom could
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participate in sports. One of the major disadvantages of
the procedure is the unusual appearance of the limb.

In the present study, we present our early clinical
experience with the Van Nes rotationplasty procedure.

Patients and Methods

Van Nes Rotationplasty for locally advanced lower
extremity tumours. A reterorespective audit was
conducted at Aga Khan University Hospital (AKUH),
Karachi, and comprised cases of bone and soft tissue
sarcoma that underwent Van Ness Rotationplasty over
seven years from January 2005 to December 2011.
Demographic data, family history, past history, co-
morbids, date since diagnosis, duration of symptoms,
type of tumour, metastasis, pre-op and post-op functional
status, recurrence and survival were collected. The
preoperative work-up included routine radiographs, bone
and soft-tissue scintigraphy, magnetic resonance imaging
(MRI) of the lesion and computed tomography (CT) scan
of the chest.

The primary consideration in selection of the site of the
femoral osteotomy was to allow for excision of at least
3cm of normal bone proximal to the most proximal extent
of the tumour. Whenever possible, the secondary goal
was that the level of the ankle (false knee) should be
comparable with that of the normal knee at maturity. All
patients received neo-adjuvant chemotherapy prior to
surgery. All patients along with their relatives were
counselled before the surgery regarding the various
options available to them along with the advantages and
disadvantages of each. All patients were shown
photographs and functional videos of previous patients
who had undergone the procedure. Rotationplasty
surgery was performed only after the patients and their
relatives were completely aware of the cosmetic
consequences of the procedure and had given
appropriate informed consent, including permission to
use photographs for publication.

Intramedullary (IM) nail or 4.5mm Dynamic Compression
Plate (DCP) was used in our cases to join femur with tibia
depending upon skeletal maturity.

The operative technique was that of wide margin excision.
The extent of bony resection was planned on MRI of the
diseased region. The minimum margin of resection was
3cm from the maximum extent of the disease. The
resection extent was planned so at skeletal maturity the
heel of the rotated foot would come to the knee of the
normal side. In a skeletally mature patient, this would be
achieved at the time of surgery. In a skeletally immature
patient, the operated limb would be kept longer. The skin
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incision was rhomboid with the apex at the level of the
proximal bone cut and the distal arms meeting at the level
of distal cut. The two oblong arms of the skin incision met
posteriorly both proximally and distally. The posterior cuts
were then joined by a single vertical posterior incision.

First we identified the sciatic nerve and both its branches.
Soft tissue was meticulously dissected out so that no
spillage or breach of the tumour took place. If the vessel
was not involved, it was also isolated and all surrounding
tissue was dissected out and the bone was cut at the
required level. Vascular reconstruction was done when
required with synthetic grafts by the vascular surgeon.
Femur was cut early as it allowed the distal portion to be
rotated freely and give better and easy access to the
dissection of vessels and nerves.

Once the resection was completed, hemostasis was
achieved. The distal limb was then externally rotated and
fixed to the femur with an IM nail or DCP. Cuts were made
at right angles and excellent contact was made with the
bone. The quadriceps muscles were sutured to the plantar
flexors of the foot, and the hamstrings were sutured to the
dorsiflexors. During closure, care was taken to adjust the
excess girth of the thigh evenly around the leg to
minimise wound-related complications.

Range-of-motion exercises to maximise dorsiflexion and
plantar flexion of the ankle were started preoperatively
and continued postoperatively. Ankle dorsiflexor and
plantar flexor were strengthened.

Patients were kept in house for 5 to 6 days
postoperatively. Drains were not used. On day 12 stitches
were removed. When the wound got healed and bone
ends were progressing well, the patients were fitted with
external prosthesis and encouraged to walk usually at 6
weeks. The patients were followed up regularly in the
outpatient department (OPD) for a period ranging from 6
months to 34 months (Figures 1-5).

Results

Of the 351 cases of bone and soft tissue sarcoma, 9(2.6%)
underwent Van Ness Rotationplasty and were included in
the study; 5(55.6%) females and 4(44.4%) males. Age
ranged from 7 to 39 years with a mean of 15+£2SD years.
The mean duration of symptoms was 7+3 SD months
(range: 8-41 months). Eight (88.9%) were osteogenic
sarcomas, and 1(11.1%) had squamous cell carcinoma of
knee. Besides, 8(88.9%) involved distal femur. Overall,
7(77.8%) had localised Enneking stage IIB disease.

Two (22.2%) patients expired due to metastatic disease,
but none had local recurrence. Complete excision of
tumour was achieved in all (100%) patients. No local
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Figure-2: Pre-op magnetic resonance imaging(MRI) of the patient showing leison at
distal femur.

recurrences were noted and functional recovery was
good. Two (22.2%) patients had simultaneous sciatic
nerve repair as part of the primary procedure. Both of
them had good motor function at the time of final follow-
up. Only 1(11.1%) patient had attained full skeletal growth
at the time of index surgery. All (100%) patients received
neo-adjuvant chemotherapy. Mean Musculoskeletal
Tumour Societyscore was 23.88+2SD.

Two (22.2%) patients died of metastatic disease; 1(11.1%)
about 12 months and 1(11.1%) about 18 months after the
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Figure-4: Specimen X-rays of the resected tumour.

Table: Data on the patients who had rotationplasty.

Case Gender, Age Status at last follow-up

1 18M Died due to metastatic disease
2 39M Alive and well

3 7F Died due to metastatic disease
4 8F Alive and well

5 12F Alive and well

6 8F Alive and well

7 14M Alive and well

8 9F Alive and well

9 10M Alive and well




Figure-5: Post-op picture of the patient after surgery.

index surgery. None had local recurrence. One of the
patients who expired had an MSTS score <20 while other
had 21.The rest of the 7(77.8% patients walked by having
a below-knee prosthesis and none had major
complications or any delayed unions.

Discussion

Amputation, Van Nes Rotationplasty, endoprosthetic
replacement and biological reconstruction are the
operative choices for a skeletally immature patient with
malignant sarcoma of the distal femur. The major
advantages of rotationplasty are that the patient does not
feel like an amputee because the foot is preserved, and
the patient's function is comparable with that of a below-
the-knee amputee. Furthermore, problems with the
amputation stump, such as neuroma or phantom pain,
which could jeopardise the use of a prosthesis, do not
arise because weight is borne as it would be naturally, on
the sole of the foot.10

The five-year disease-free survival rate after the Van Nes
Rotationplasty in our patients was comparable with that
for all patients who had osteogenic sarcoma of the distal
end of the femur without metastases. An important
feature of a successful procedure for ablation of a tumour
is the absence of local recurrence. As noted, there were no
recurrences in our series. The two patients who died had
distant metastases.

Not all patients who have a tumour of the distal end of the
femur are candidates for a limb-sparing procedure. In very
young children, a substantial limb-length discrepancy
may develop not only because one or both femoral
physes are lost, but also because the unaffected limb
grows faster than the affected limb. An expandable
endoprosthesis, which can be lengthened at regular
intervals to match the growth of the unaffected limb, may
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be a solution, but the designs of expandable prostheses
that are now commercially available are very costly and
can be associated with mechanical failure.’!

The three main advantages of rotationplasty compared
with above-the-knee amputation are that it provides a
functioning joint at the level of the knee ,the tissue of the
foot tolerates the socket loads better than does a stump,
and a smaller external prosthetic segment is needed. The
two main advantages of rotationplasty compared with
endoprosthetic replacement are that it allows continued
growth of the modified segment of the limb and it is more
durable. It is therefore important to know the functional
outcomes associated with these operative alternatives.
The relative energy cost for the patients who had a
rotationplasty averaged 38 per cent of the maximum and
for the above-the-knee amputees, it averaged 46 per cent.
In general, an individual can sustain prolonged physical
activity if the relative energy cost is less than 50 per cent
of the maximum aerobic capacity.!

Wilkins et al.’? recommended amputation and
rotationplasty should be preserved for patients who are
not candidates for limb preservation or who are in an
otherwise salvage situation. Functionally, however,
rotationplasty is superior to an above-the-knee
amputation’™ and similar to megaprosthesis.’4
Rotationplasty patients have good restoration of gait's
and have less pain and are able to participate in hobbies
and sports more often than megaprosthesis patients.4

In a developing country like Pakistan, cost is the major
decision-making factor in choosing the reconstructive
option. Most of our patients had a poor socio-economic
background. The procedure costs about Rs0.25 million,
while a megaprosthesis costs about Rs1.5 million.

Though a Van Nes rotationplasty is cosmetically
disfiguring, this is offset by good ambulatory function
achieved provided its specific principles and indications
are kept in mind (Annexure-1-2).16 Although it looks like
an amputation, it is not perceived as one because the
patient is weight-bearing on his sole. There is no phantom
pain or neuroma. The patient retains active control of the
knee unlike an above-the-knee amputee. It therefore
functions like a below-the-knee amputation but with the
advantage of weight-bearing on the normal sole.

None of our patients were identified to have any
psychological problems .All our patients had detailed
counselling sessions with their family members and were
shown pictures and videos and, when possible, meetings
were arranged with the patients and their family members
who had undergone this operation. In normal attire of our
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Annexure-116; Specific principles for the Van Nes Rotationplasty procedure.

The foot and ankle MUST be disease-free

The nerve supply to the foot and ankle MUST be preservable

The vascular supply to the foot and ankle MUST be either preservable or restorable
after resection of the diseased vessel segment

Muscle power MUST be restorable in the ankle following surgery

Large tissue segment resections are achievable

Annexure-216: Indications for the Van Nes Rotationplasty procedure.

Lesions of the distal or proximal thirds of the femur and proximal tibia

Expected remaining growth in contralateral leg >10cm in young children

Extent of tumour size resection that may leave poor bone or soft tissue stock for
reconstruction

Distal vascular supply compromised secondary to tumour (reconstructable by
segmental resection and anastomosis)

Physical function and activity of major importance to child/adolescent and
outweighs importance of cosmetic appearance

Previous failed reconstructive attempts

Late complications (leg length discrepancy/inadequate bone stock/failure of
endoprosthesis)

country, lower limbs are fully covered and when prosthesis
is applied it is fully disguised. Squatting is necessary in our
lifestyle while eating, cooking, sitting or using toilets, and
patients with rotationplasty were good at it.

Conclusion

All our patients who underwent rotationplasty had
excellent function and were happy with the outcome and
are now leading a near-normal life.
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